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INTRODUCTION

The Programmer's Guide to GEODYN contains the pro-

gramming details associated with the GEODYN program. This

is the second of four volumes which completely document the

GEODYN System and is to be regarded as a programmer's supple-

ment to Volume 1, the Systems Description.

The GEODYN program is the heart of the GEODYN Orbit and

Geodetic Parameter Estimation System, as it is responsible

for estimating the orbit and geodetic parameters for the

System.



SECTION 1.0

INTRODUCTION TO THE GEODYN PROGRAM

The major component of the GEODYN System is the program

GEODYN. The GEODYN program estimates orbit and geodetic

parameters for the System. It possesses the capability to

estimate that set of orbital elements, station positions,

measurement biases, and a set of force model parameters such

that the orbital tracking data from multiple arcs of multiple

satellites best fit the entire set of estimated parameters.

GEODYN currently consists of 113 different program

segments, including the main program, subroutines, functions,

and block data routines. All are in G or H level FORTRAN

and are currently operational on GSFC's IBM 360/95 and IBM

360/91.

Due to the large number of block data routines in

GEODYN, each has been assigned a unique name. These are,
of course, not FORTRAN names, but are rather a device to

enable meaningful discussion.
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SECTION 2.0

GEODYN ENVIRONMENTAL REQUIREMENTS

Normal operation of the GEODYN program requires a-large

scale IBM 360 Computer with a minimum of 400K bytes of users

accessable core, one 2314 direct access disk unit, two 9-track

tape drives, one high speed card reader, and one high speed

printer. For some applications, GEODYN can operate with only

one 9-track tape drive.

The current GEODYN program is operational under ver-

sion 19 of the IBM 360 Operating System on the GSFC IBM 360/95

and version 20 on the GSFG IBM 360/91.

For compilation, GEODYN requires an IBM FORTRAN IV

Level G compiler and an IBM FORTRAN IV Level H compiler. A

non-GSFC user should ensure that sufficient space is allocated

for the desired compiler at SYSGEN time to accomodate the

required table space. More efficient operation of GEODYN may

be obtained by use of a Level H compiler with level 2 optimiza-

tion for all subroutines which are not affected by compiler

size restrictions.

2.0-1



SECTION 3.0

DIAGRAM OF OVERLAY STRUCTURE

ROOT SEGMENT

MAIN

: ALL OTHER SUBROUTINES AND
COMMON BLOCKS NOT REFERENCED

SELSEWHERE IN THIS DIAGRAM

IA 2A 3A

ADFLUX NONAME DRAG1 ORBITI STAIF1 BIAS
ALIST BSCOMP DRGBLK PDEN SUMMRY COEFL
FLUXM BSCMP1 EPHEM PDEN2 SURDEN INOUPT
FLUXS CBROWN ESTIM PREDCT SURDN1 NEWARC

JANTHG CHARLY ESTIM1 PREODC TRUEP PDEN1
RFTMCD COMADJ F PROCES TRUEP1 POSVEL

COMAD1 F1 PROCS1 TRUPOL PRNTPR
CORREL GNDTRK RESPAR TWVOSTA SIGBLK
COWELL GRHRAN RESPR1 TWOST1 SRFBLK
CSTAT GRHRA1 . RMSCMP UPDOWN
CSTHET MOONGR SMSTAT VEVAL
CUVECT OBSDOT SOUANT VEVAL1
DATARD OBSDT1 SOANT1 VMAT
DATRD1 ORBIT STAINF XYZ
DRAG XYZOUT •

1 2 38 1D 2D 3D 40 5D

ARCPAR COEF UPDATE DATBSE GEOSRD PCERD SIMRD
AREAS COM DODDAT
COMPAR CSLIM DODELM
DELTAZ DENSTY DODSRD
INDENT EGRAV
STAINP INTERP
STAPOS INTRP

ORB1 1
REFCOR
REFION
SUNGRV SATCLC SATCL2TIDAL SATC21

SATC22

iC 2C 13C 4C 5C

START COWCOF POLE GEODYN AVGPOT
REARG TYPORB GEOIDH

FIRST REGION

1f 2F

ERROR BMTWRT REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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SECTION 4.0

DIAGRAMS OF SUBROUTINE STRUCTURE

On the following pages appear diagrams depicting

the subroutine call structure of the GEODYN program. These

diagrams show all possible chains of subroutine calls.

MAIN is the executive routine of the GEODYN program.

For ease in explaining the subroutine structure MAIN has

been broken down into three parts, MAIN 1, MAIN 2, and MAIN 3.

The logic of the diagrams flows-down, right or left,

but never up. Subroutines which have no extensions from

the bottom are on the lowest level. Subroutines may appear

at more than one place in the diagrams and, therefore, follow-

ing a branch backwards does not necessarily determine all

subroutines which might call any. specific subroutine.
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SECTION 5.0

SUMMARY OF SUBPROGRAMS

USED BY GEODYN

MAIN Reads and calls subroutines to read GEODYN input

cards, determines array sizes for'variable

storage allocation and acts as a driver for all

segments of GEODYN.

NONNME Serves as a driver for orbit generator and data

reduction operations and outputs residuals,

ephemeris, and adjustments.

ADDYMD Adds or subtracts an integral number of days

from a date in the form YYMMIDD giving a new

date in the same one-word form.

ADFLUX Reads flux cards from GEODYN input deck and

adds solar and magnetic flux to stored tables.

Writes on scratch file flux information for each

arc and the Greenwich mean sidereal time on Jan.

0.0 of the reference year. Counts the number of

arcs in the run.

ALIST Lists the GEODYN input card deck.

ALPMRC Block data storage of alpha-numeric information

used by GEODYN print formats.

AND2 Two byte integer 'AND' function.

APPER Computes apogee and perigee heights of a

satellite.
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ARCPAR Loads individual arc parameters into variable

storage arrays.

AREAS Computes the ellipsoidal surface area lying between

two fixed latitudes and two fixed longitudes.

AVGPOT Computes the average gravitational potential of

the Earth using only even zonal harmonic

coefficients.

BIAS Extracts bias start and stop times from data and

counts biases.

BMTWRT Writes out the B-matrix.

BSCOMP Computes electronic biases and corrects normal

equations for extraction of the electronic biases.

CBROWN Passes variable storage arrays to the subroutines

using them.

-CHARLY Allocates core for variable storage arrays.

CLEAR Clears an array of four-byte integers.

CLEAR2 Clears an array of two-byte integers.

COEF Computes interpolation coefficients.

COEFL Lists non-zero gravity model coefficients of

the spherical harmonic expansion of the geo-

potential used by GEODYN.

COM Computes binomial coefficients.

COMADJ Prints adjustments to common parameters.

COMPAR Loads common parameters into variable storage

arrays. REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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CONSTS Block data storage of input/output file numbers,

integrator stepsize information, conversion con-

stants, and Earth parameters'.

CORREL Computes and prints correlation coefficients from

above diagonal of normal matrix stored in vector form.

COWCOF Assigns integrator coefficient valies (orders 5-15).

COWELL Integrates satellite equations of motion and force

model partial derivatives to desired time.

DATARD Stores, updates and retrieves individual arc

parameter information.

DATBSE Retrieves observation data from DODS Data Base.

DATES Converts days elapsed from Jan. 0.0 of the arc

reference year applying the transformation from

the A.]. time system to the UTC time system.,

into a three word date of the form YYMMDD, HHMII,

SEC.

DAYEAR Converts a date from the year and number of

days from Jan. 0.0 of that year to integral

days and fraction of a day in integral seconds.

Outputs.the date in the form YYMMDD..

DELTAZ Computes the z-coordinate of a point of given

latitude on the ellipsoid.

DENSTY Computes atmospheric density based on the

Jacchia-Nicolet model (height and temperature

dependent).

DIFF Calculates the difference between any two time

points in the 20th century. Input date is

two words in the form YYMMDD and IIIIMMSS; output

date is integral days and seconds of a day.
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DINRAD Converts angles expressed in arc measurements

or time measurements to radians.

DNVERT Double-precision matrix inversion using

Gauss-Jordan method of condensation with partial

(column) pivoting. No restrictions on dimen-

sion of matrix.

DODELM Retrieves satellite orbital starting elements

from DODS Data Base.

DODSRD Reads observation data tapes in DODS format and

and partially preprocesses the observations.

DPFCT Computes arctangents, denormalization factor

for geopotential coefficients, Julian dates,

and dot products. Computes Earth-fixed x and

y from inertial x and y, and inertial x-and y

from Earth-fixed x and y.

DRAG Computes accleration in rectangular coordinates

of a satellite due to aerodynamic drag forces.

EGRAV Calculates acceleration in rectangular coordi-

nates on a satellite due to geopotential forces

(spherical harmonic terms to maximum degree and

order 30).

ELEM Converts inertial position and velocity vector

to osculating orbital elements.

EPHEM Reads and interpolates lunar, solar, and plane-

tary ephemerides and the nutation in right

ascension.
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EQN Computes nut. "ion in longitude, obliquity, and

right ascension, and the true obliquity of date.

EQUATR Rotates a vector from the mean or true equator

and equinox of one epoch to the mean or true

equator and equinox of another epoch.

ERROR Prints specific error messages when the run is

abnormally terminated.

ESTIM Estimates correction vector to state vector

using the method of Bayesian least-squares.

F Evaluates the satellite acceleration vector

and force model derivatives.

FLUXM Blockdata storage of magnetic flux data

through January 1972.

FLUXS Blockdata storage of solar flux data through

February, 1972.

FMODEL Blockdata storage of the coefficients of the

spherical harmonic expansion of the geopotential.

GEODYN Blockdata storage of date and source tape

number of this version of GEODYN.

GEOIDH Positions surfac, density locations on geoid

surface and computes matrix of constraint for

density adjustment.

GEOSRD Reads observation data in GEOS format and

partially preprocesses the observations.
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GRIIRAN Computes the right ascension of Greenwich and

the satellite vectors used in computing measure-

ment partials.

INDENT Computes Cartesian coordinates and areas of

surface density blocks.

INOUPT Reads GEODYN input cards. Outputs run and arc

descriptions. Calls subroutines to read data

tapes.

INTRP Interpolation routine.

JANTHG Selects the Greenwich mean sidereal time on

Jan. 0.0 of the reference year for each arc

and selects flux data for each arc from block-

data storage. Computes average solar flux

values for each arc.

MULMAT Multiplies three 3x3 matrices.

NEWARC Initializes switches and constants for each arc.

NUMBR2 Searches the entries of an array of 2-byte

integers and compares them with an input number

or bit configuration. The index number or

location of the entry matched is returned. If

no match is found, zero is returned.

NUMBR4 Searches the entries of an array of '4-byte

integers and compares them with an input

number or bit configuration. The index number

or location of the entry matched is returned.

If no match is found, zero is returned.
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NUMLOC Searches the entries of an array and compares

them with an input number or bit configuration.

Index numbers or locations of the entries which

match and the number of such matching entries

are returned.

NUTATE Generates nutation angles to transform a vector

from true equator and equinox to mean equator

and equinox.

OBSDOT Calculates time derivatives of requested

observation types.. (Observation types avail-

able: 1 - right ascension. and declination;

2 - range; 3 and 4 - range rate; 5 - t and m

direction cosines; 6 - X and Y angles; 7 -

azimuth and elevation).

ORBIT Returns satellite state (position and velocity)

and force model partials at the called time.

ORB1 Generates a satellite ephemeris tape in ORB1

tape format.

OUTRAD Converts radians to degrees, minutes and seconds

or to hours, minutes and seconds.

PCERD Reads PCE format data.

PDEN Prints adjusted surface densities.

PDEN1 Prints input surface densities.
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PLHOUT Converts tracking station location and

variance-covariance matrix in geocentric

redtangular coordinates to geodetic latitude,

longitude and height. Computes partial deri-

vatives of the geodetic coordinates with respect

to the geocentric coordinates.

POLE Selects from a table, for a given input date,

the coordinates of the true pole.

POSVEL Converts osculating orbital elements to inertial

position and velocity vectors.

PRECES Generates the-matrix for precession from mean

equator and equinox of one epoch to mean equator

and equinox of another epoch.

PREDCT Computes measurements, residuals and measure-

ment partials.

PROCES Completes the preprocessing of observation

measurements.

PRNTPR Prints the requested observation preprocessing.

RANDOM Unblocks and reads observations from a random

access file. Blocks and writes observations

on a random access file.

REARG Rearranges the back value arrays when the integra-

tion step is changed in variable step mode.

REFCOR Precesses and nutates a vector between the true

equator and the equinox of a reference time to

the true equator and equinox of date.
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REFION Dummy ionospheric refraction subroutine.

RESPAR Calculates the partials of geopotential resonance

coefficients requesting adjustment.

RFTMCD Checks an 80-character alphanumeric string to

determine if the first 6 characters are numerals

and the remaining 74 characters are blank.

RMSCMP Computes RMS, random normal deviate, and mean

from summed information.

ROTMAT Generates a rotation matrix from an angle

and axis of rotation.

SATCLC Applies satellite clock corrections to GEOS 1

optical data.

SATCL2 Applies satellite clock corrections to GEOS 2

optical data.

SATC21 Part 2 of satellite clock corrections for

GEOS 2 (SATCL2).

SATC22 Part 3 of satellite clock corrections for

GEOS 2 (SATCL2).

SIMRD Reads simulated data tapes.

SMSTAT Sums statistics.
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SQUANT Converts station positions to geocentric rectangular

coolrdinates on the first call. On subsequent calls,

converts station positions to latitude, longitude

and height. Computes partials of the rectangular

coordinates with respect to latitude, longitude

and height. o

STAINF Computes statistical information at the end of

-each inner iteration for each arc and at the end

of each outer iteration for all arcs. Corrects

statistical information for electronic bias

compensation.

STAINP Reads input station positions. Determines whether

position was input in rectangular.of spherical coordi-

nates, converting to spherical whenever necessary and

stores those station positions to be used in arc.

'STAPOS Blockdata storage of station positions.

START Starts the integration process using interpolator

formulas and iterating until desired accuracy is

obtained.

STORE Stores common and arc information on disk.

SUMMRY Prints arc statistical summary.

SUNGRV Computes the acceleration in rectangular coordi-

nates on a body in orbit about a central body

due to the gravitational attraction of a

disturbing body. (Includes the moon, sun, Venus,
Mars, Jupiter and Saturn.)
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SURDEN Computes the gradient of the potential due to sur-

-face densities, and the partials of the gradients

with respect to the surface densities for those

densities to be adjusted.

SYMINV Symmetric matrix inversion.

TDIF Computes time differences between systems A.I,

-UTC, UT1 and UT2.

TIDAL Computes acceleration due to solid Earth tidal

bulges caused by lunar and.-solar -gravitational

effects on the Earth.

TRUEP Rotates tracking station coordinates to account

for polar wandering.

TWOSTA Computes measurements and partials for VLBI and

.average range rate "data.

TYPORB Prints arc summary page.

UPDATE Updat'es arc adjusted parameters to compensate for

adjustments to common parameters.

UPDOWN Computes uplink and downlink transit time 'for

average range rate data or the two.downlink

transit times for VLBI data.

VCONV Converts variance-covariance from one system to

another.

VEVAL Computes the variational partials of force model

parameters.

YMDAY Computes for a given date the number of days from

Jan 0.0 of the reference year for the arc.
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SECTION 6.0

SUBROUTINE CROSS REFERENCE CIART

A cross reference chart of the subroutines used by

the GEODYN program is given on the followirng two pages.

The calling routines are listed down the side of the page

and the called routines are across the top.
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REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
CALLED ROUTINES
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*The starred routines have more than one entry point.
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SECTION 7.0

COMON BLOCK CROSS REFERENCE CHART

On the following page is a cross-reference chart

showing the common blocks used in the GEODYN program and

which routines use them. The subroutines are listed down

the side of the page and the common blocks are across

the top.
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SECTION 8.0

PROGRAM DESCRIPTIONS

The function's of GEODYN and all of its subroutines

are described within this section.

The listings of the GEODYN program and each of its sub-

routines have been thoroughly described with internal comment

cards.: All COMMON storage variables used by each subprogram

are described in Section 9.0.

Flowcharts

This document uses the flowcharting systems developed

for the NONAIME documentation. This .system utilizes only six

basic flowcharting symbols. The symbols and their uses are

as follows:

1)

a) ENTRY b) ENY c) RETURN 'a)Entry to sub-
NAME

routine with-

out multiple

entry points.

IODBC LIT 0F TIM b)Entry to sub-

,,it G IS routine with
OIGY .MJ

multiple entry

points.

c)Return.

2)
DESCRIPTION Description of

operation being

performed
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3)

NAME Subroutine or

PURPOSE function call

where:

NAME - Subroutine

called

PUkPOSE - Des-

cription of the

purpose for the

call.

4)

DESCISION YES Decision

No

5) a) b)

10 10 10 1 a) Statement
number.

REPRODUCIBILITY OF THE b)Transfer to

ORIGINAL PAGE IS POOR statement number.

6) K Off page connector.

In this new flowcharting system logic lines flow

down, right, or left but never-up. The only way for logic

to travel opposite to the flow is to transfer to a state-

ment number which appears earlier in the flow of logic.
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At times, statement numbers are not available for

back transfer. In these cased, an alphabetic name or

character may be inserted in the line of logic at the

point to which return of logic flow is desired. The

name or character inserted must appear within symbol 5.

This flowcharting system has been designed to

correlate as highly as possible with the program listings.

The statement numbers used are the same as those used by

the FORTRAN program and the description boxes contain the

same information as the comment cards appearing in the

program.

Programming Technique

This section is included as a further aid to

programmers working with the GEODYN program and des.cribes

in general terms some of the techniques used in the

programming of GEODYN.

Array and scalar names in GEODYN have been chosen

in such a manner as to be meaningful. The following are

some. examples of naming in GEODYN.

NAME SUBROUTINE MEANING

PRDMIN NONAME Satellite period in minutes.

NARCS NONAME Number of arcs in run.

LOUTER NONAME Last outer iteration switch.

RATIO1 NONAME Ratio to sigma for first

measurement.
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NAME SUBROUTINE MEANING

ORBELP NONAME Keplerian orbital parameters

from previous iteration.

THETG PROCES Greenwich Hour Angle in radians.

CLATG SQUANT Cosine of station geodetic

latitude.

NODEGF STAINF Number of degrees of freedom.

TWOPI TDIF Two times w.

MJSTOP DATBSE Modified Julian date of stop

time for data selection.

VAR , COWELL Switch for variable step integration.

The GEODYN program has been broken into many

subroutines in order to optimize its use of core storage

and also its efficiency. Many of the smaller subroutines

are conversion routines which arc. called by many different

segments of the program. Large portions of the GEODYN

program are input/output subroutines which have been

designed to give the user maximum ease in setting up the

program.

GEODYN also uses a very large amount of COMMION

storage. COMMON is used for five primary reasons by

GEODYN.

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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1) To pass information between subroutines.

2) To store program constants.

.3) To set switches for subprogram reinitialization.

4) To overlay storage requirements.

5) 'To load block data.

GEODYN uses two additional core saving techniques;

o Linkage Overlay

o Variable Core Allocation

Linkage Overlay

GEODYN uses a complex overlay structure to reduice the

effective program size by nearly 300K bytes. *A diagram of the

GEODYN overlay structure is provided in Section 3.0.

In reference to the Diagram of the Overlay Structure,

the overlay segments. are utilized as follows:

SEGMENT FREQUENCY OF USE

ROOT' Always in core.

1A Once per job.

3A Once per job.

1D, 2D, 3D, 4D Maximum of one of these per arc.

1E, 2E Maximum of one of these per arc.

2A . Once per job.

1B Once per job.

2B Once per outer iteration.

3B Once per outer iteration.

8.0-5



SEGMENT FREQUENCY OF USE

IC Once per inner iteration.

2C Once per inner iteration.

3C Once per inner iteration..

4C Once per outer iteration per arc.

SC Once per outer iteration.

1F Once or twice per arc.

2F ' Once per arc maximum.

Variable Core Allocation

GEODYN counts the input parameters and allocates the

minimum array sizes required to process each job.

As a result of this:

o Orbit generator arcs may requi-re as little

as 330K, and

a Data reduction arcs as little as 350K or

as much as the entire capabilities of the

GSFC IBM 360/95, depending on the user

input requests.

On the following pages of this section appear the

descriptions, program listings and flow charts for the GEODYN

program.

The programmer should note that many of the GEODYN

subroutines have more than one entry point. In general the

purpose of these multiple entry points is to pass to these

subroutines the starting locations of those arrays which are

variable storage and to also set the dimension of these arrays.

8.0-6
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MAIN

DESCRIPTION

o Calls program initialization subroutines.

o Calls FLUXM to list input cards, read flux cards

and set up flux arrays.

e Reads run title, reference time, epoch and element

cards.

0 Calls INOUPT to read and print a description of the

common and arc parameters.

o Calls STORE to store common and arc parameter

information.

o Calls DODELM to obtain elements from DODS data

base when necessary.

. Calls epoch element conversion routines when

necessary.

o Calls APPER to calculate apogee and perigee heights.

* Calls CHARLY to allocate core and begin processing.

* Calls ERROR to print error messages when necessary.

8.0-7
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REPRODUCM1ILTY OF THE
GINAL PAGE IS POOR

NAME MAIN

PUFPCSI- I ) TO REAC Ai.NC TO CALL $3U0A0JTINE-S TO READ

- GEODYN INPUT CARCS

2) TO DETLr?-INF APRAY SUSFOR VARIABLE STORAGE.

ALLOC4TICN

3). DPIVER FrOR ALL SEEGIENTS OF GEUDYN

SUEFUTUINES L.'EC, TDIF NEwAPC POfV"L FLUXV' YIDAY

* ERQOp. DCDE-Lm- INDUPT DQTPRD

CHAPLY STOIF-E ELEM~

CCtFCN .83LCCKS INITVIK ItNTBLK TPEL3LK c *rI N,- REL-3LK

* AL PMA PC f.PAFAM CPAPAW CSTINF CELEM

PRICPIR 'CONOUT

INFPT FILLS FLTP - FLUX DATA FIL-2

INTP - CGEODYN INFUT CAkDS

.OUTPUT F ILLES PRINTEP

IMPL IC IT l;EIL4'6( A-Hv0-Z) 
ONOS 2

tI~IO~ IC~VO)ONDS 
2r

r.ATA N.CJF.E/21 
ONUS 2-

kt AL APVCN~nG~C 
- T'j0s 27

* V A kC 0V P AS7T 0T 7 
ONOS 2~

*LDLICALwl 
014H~.ZP0  ~35 3;

* H L V LSiH Y DE 
ONC)S 3

JNTcGEF; CDRSDARC.OF ST STA 90UTP CAPXYZP ,PVTP vPLOTP 9SCR ONJS :3

0 S~C LP 4T STEAPCC.k- 
ONOS 3

INTEGU.F-f- IFPE,'PINPPECITYP'--IST' ,CULL -TYENNASPLTY O'CS 3

C H ~A N -L 9JE'A 5E 
ONLJS 3

LUUULE Pjl*EClSICN LOVE 
ONOS 3

LIMEN6iCrN IHYPEF;(?) 
ON '0S :3

* o (i N e.A2 :3 N IN LPILCSA" r .*L F4.I YZS. II)s 5L 3( ONU)S e4

N -; N A 
, 

0:'( 2 3L. 
ONUS 4

* SLC * IFLTP, C;'TD 
ONOS

CJM,/fL2-'':YT S S!,3G" . Skt;X* 1STA 9TYPE 9 ONOS

N* I-' P .TN .N~ C ,M A N:L.Vr, .FN.P4Fpi ' )N'DS

* N-'PL t, .,4C ,t$-T , C-1W --l L I~' P-% I i? N71hN [.E T, TIY.T NTI DEN* CN i

* I..P-ir S )NCONS 
01401;

CJ4u./.1INF /J:-AS'2C -t 3S 
ONUjS
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C.jtVMUNLI/CELEmf/ELE;4ST(6,2)OR OEL A(62).XNIUECRMSTOT ON3S 5

COMM(N/P IO I/LEAIN(6 .2) (VARCCV(6.6.2),TITL(30))AG(1
8 ) ONOS 7

CU4MON/C C NOUT /F, I.SA LOLTC CN, MIN I C ,UT AX~UTLITTR S ,M XSAT -',AX2IN. ONOS SE

'" NOTA 1 NGNX IVAR , 1CPDER NA RCSNSTARD LS T(6 ONOS 5

LATA INTCCR/0/.N!EUI AS/O/ 
ONOS 5C

AI T (CA F )=TD I F ( 4 3 DAYREF )/.E4 ONOS 6

C REAL INPUT CA~DS, VFEAD FLUX CARDS 6 SET UP FLUX APRAYS ONOS 56

CALL FLUXP(NAPCS) 
ONOS 5-

C R9EA- RU-v TITLE ONOS

tEAD(I-TF,10000) TITLE ONOS '-

'SAT =2 
ONOS 5(

La3;4S =0 
ONOS 56

C REAO COtMJN SET CARDS 
ONOS 6

,CALL IN0LFT(NArCS.0) 
ON05 Si

C STCRE COMUN FAPAPFTER INFOMATI3N ONOS 7(

CALL STi (.*FALSE*. TPUE.) ONOS '7

SNGPCCG=NCEFST 
ONOS 7;

NTION=.'1 IDST+N;ENST-CCNST 
ONUS 7:

OUSUPR= I NELpR 
ONOS 71

RMSALL =FETOT ONOS 7c

NGPC 2=0 ONCS 7!

MAXSAT=1 O!OS

WAXPAR=0 ONOS 7'

C LOCP ThiOUGH 1000 READS & STOFES ARC PARAMETER INFORMATION ONOS 7,

D00 1000 PFCNO=INARCS ONOS O'

C INITIALIZE FCG APC ONUS .

:.,ALL. NEA FC ONOS c:

FEAI NToP!i100 . TITte ONOS 3

kEAD(INTFP,00CI) IYREF ONOS 8O

*IYu~G=IY;EF/1C000 ONOS 9

CAYkEF=YNZAY(IYEF.0,0.CO) ONOS

AYRLF=rC RLFAITIME(OAYREEF) ONOS 5'

C REeo EPUCH CiO) ONOS 6.

REA (IN rF, i 0001 ) IEPYMD, I EPHM,EPSE , INNNAX, INNM1I NCONVPG. I GEOS, ONOS , 3

1 Y:D, I MSECs IYk OD IbC ,S-ECC,NSAT,IEL ,J, I SATID ONOS 9

O E = J G 1 0 ONOS 9

IF(DELEM) NSAT=I ONOS 9

NSAT=14AXC (1 * M IN0 (NSAT 2)) ONOS 9

MAX SAT=, 0 ( M.AXSAT NSAT) REPRODUCIBILITY OF THE ONDos

VTYPt L dL ORIGINAL PAGE IS POOR ONOS 9
IF(IYDi.CT.0 ) GO TO 1CC 

ONS

IYMf D= i F .D 0I'4S P

IH:.D=I EF - ONOS 9

SECD=LPiEC ONOS 9

100 CATAdP=YY.CAY(IY'DD.IHMC.SFCC) ONOS 10

CATALP=C TAEP4A I T I E(CATALP) ONJS 10

INNM IN=:MA>0(1 . I NN IN ONOS 1I

INN.l A X = A0( 1 NNMAX, 1 ) ONOS 10

IF(CJNVRCLF-0.O0) CCNVPG=0.02 ONOS I0

CAYSTP=,,;S;.CCO ONOS 1to

IF(IYhiO.t C.0) GO TO 12C. ONOS IC

CAYST =Y'IC AY( IY:.1IH.SFC ) ONJS 10

CAYSTUAST+A I TI , ( y SIP) 0NOS 1

120 CSTAt<T=Yt-'CAY(I:;Y *IF h ",FPSEC) ONOS 10

DSTARFT=0 IA'I - 4 ITI * (OS TArT) ON S 1.

C 03TAIN ctLLC- I S FPh":.l OC;.;5 ATA t:ASE IF RLOUCSTEO OlL's 11

8.0-9
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IF(DELEM) CALL DODELM(IELV ISAIOD,)STARTI ONOS 112

hYPER=*oFALSE ONOS 114

IHYPER(I)=0 0 ONOS 115

CREAD LEM T)--1T 0 116

IF(.NOT.CELEMl) EAD(INTP, 100021 ((-LLMST(JI),Ji* .,3)IHYPER(I) ONO h11

.( LEMrS T(
J , I ) , J =

4 
' ) 

p
I = I  N S A 

1
)  ONOS 117

CO 200 IS1T=1INSAT ONOS 119

HYP;_,=thYP E QCFIHYPE ( ISAT) *GT 0 
O S 120

S1F(IHYP--(ISAT)-I) 130.140,15 
040 120

130 IF( TP.A ('ELE T'ST('A, 
I
SA

T  , E
L E M St - (4 1 5

I
A T ) 

)LT DFLOAT(3*350 *2) A5!Nt O 0 S 121

0 DAoS( LEMST(2, ISAT) )-LTol 0C0) o) " 165 0NS 122

C C ALCULATE 
- K

PLZ
R ELEMENTS IF INPUT IS CARTESI 1 ONOS 122

14C CALL _LL6( ELE 
2ST4(11SAT) -CCELA(.1IS5AT 1sTRUE# TITLE NO-S 124

GO TO Ivo 
ON0OS 126

165 DO 175 I=1.L 
0NiOS 127

175 ORdELA(I , I1AT)=ELEMST(IISAT) OOS 127

C CALCULATE CArIESIAN ELE ENIS IF INPUT I1 KEPLER ONS 12e

CALL PCSVEL(ELEMST( I IST )GRONS LAI I1SAT) ) ONS 123

190 CG 200 I=1, 
ON OS 130

cLEMIN( I IS T )
=
ELEMST( I. ISAT

)  O 3

200 ORJEL( I .ISAT)=OFLA( I ISAT) 0NS 132

IF(*N0IFY'D= ) GO TO 220 ON3 13

PRINT 10CC3,AR;CNJ OVNS 1
5

CALL EiCGF(10,LOVF) ON-S 12t

C CALULAT- APC(CE & PERIGEE HEIGHTS 0N S 1l3

220 CALL APPLF 
0N.)S 137

INSUPk=C.L UPR 
ONJS 13

r L- T L .0 T ('~fn ( ANDfATA "TAPF rrp r.C. PUNS) 0NOS 13'
ONrOS I-4C

CALL INOLFT( ICECS, ACNC) ONS 141

EJIdl
A S =

.
I OA

>0
( N E

B
I A S ' N xI A

E
E )  ONJS 1412

GPC21=MAXC( oo-, C2,PCI REPRODUCIBILITY OF TH: 0'I S. 1%3

C STLRE INFJ:.IA7ICN FOR ADC PARA-ET
-

FS ORIGINAL PAGE IS POOR 3 1'

CALL STOF(;FALSEe,, FALSE) 0NOS 1 .

Mt3IAS=
M  N  C  ( Y

t I 
AS *N 

I 
AS

)  W NS 1

K R E = ON-S 1l4

CO 400 I=1,NSAT 0 OS 153

K=0 

DN3S I S

IF(*NJT)C;'?3TSw) K=6+NECN I+NGFC 14 GPC1M+NTI1DEN

IVAR=1 
O'0S 152

IF(VAPSTPI )) VAR21

A00 KU=OL 51 VA I w ( ( CR
D Ek( 

I I )
- 1)+K (U

R D E R(I 2) 
I 

)
- ( 1 V A

-
I 1  +K) 

-
', ' L 15

INTCU< =AA 3 (INTCUP KR E ) 0.OS 155

1000 -AA
P A m = w A )

C
( :I A X P A F 

, N",IAS+ INPAR I+t:."ClI 
041S 1:-

tAXP A, = y mPA IR +NsC SE S T N VAST 
CS 15

NEC.O,4M =N cCN x+NTL [D
-

IO1 +NCS
-

EST 1 
ON' 5 !5-, s

U I AS= ol;SJ S vCr: (' I, , ;) ONS 1

NGrNC2=NGFC2 CDa cD (NGDC2. 2 n,

N; SE ST =A
C E L S T  

t
G P C 2  0';oS 161

t.PCI NtFC + I 4V IAS+3* A XSAT 
O*"O 1-;

C CALCULAT" SI IL ' VAt
I A

L 4L STCrAGF A.A-'YS 0 1.5 is

C 
01S 15

C US T T j .ji 3 ,L I , U,'.1 IA'-5SG v" F .- 11 A5K. 0 1o

IC J;t.( +l) t: I A t- 14I ( S S -+1 t'.
x

_ ST& 1 A S +3 r ' iA 
S A T + c  -  S T  1 /2
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C HEIAS ON0S I G

I COjk( 2) :2* (Me IA.';+3*MA XSA 74NCSS-ST+N3)EN+N'TI DST) ONUS4 16 0

C ASur4 ONUS 1-0

CNLMI Cuk 1: )=:E4t,(NSTAWAXSAT)*MAXSAT 
ONUS 171

C NLMONUS 172

I CJ *( 4) t2* CNSTA+ %AX SAT )*MAX SAT ONDS 1-73

C PLAT sRLC,,h. NAtE, ;LATO, LC'O, 1 -0, THPRIM ONUS 17-'

1 L*'iSTA+4+ t2 r1 ON03 175

C ISTA NO, LST AN C LCC ONUS 1 7!

1 N EL~S TE S 4 (N ST A +2)2 ONUS 1'7

C EN.V ON0S 17L

I CLIK E71 *(K'STA +1)*2 ONUS I17S

C 3U VI I ONUS 13-1

f/PA;42=1AXF:Ak*(MAXPAP+1) OINS I -I

lCUKE(6)NAX(PAQ2,72) OrliS I1??

C G~iAk 01405 1 !3

.ICURE CJ :NCSF7ST+ 3*-M AXS AT+NT 1DEN) *2 ONUaS 1 ' -

C I KL XC$,5TAINUS ONUS e5

I Ct;N F( 10 3 ((NCSE S +N EE:ST) + 1)12 ONUS I --

C SU%*2 (UL I'd. ITL CEL TA ONOS 152

ICCE( 11 )2*!XPAP*3 ONIUS I

C XYZS IG. PLhS IC *ST A S I GPL fN~v X YNCA. ONOS 1E?

IUP<E( 12 )=n%-NTEST*3+&6'NSTEST* 2 ONOS 1 1. ^

C StA--, FCT ONUS 10!

ICUN E1J I N T Cn +1 2 *NEONM X* M AX 5At ONCUS 192

C STAXYZ.Si1AX ZC O1N1S 1 !D2

ICURE ( 14 2* NST A+ 14 NST::ST) 3 REPRODUCEILTY OF THf ONOS In&

ICCE 1p,=*U PNMxS) ORIGINAL PAGE IS POOR, ON05 19E

C X1 ON)S 17

'I~CLR( u)2*NECNVX*6*MA)XSAT ONGS 1 n

C P A , N L 50 Q ~.s I=C

ICUk(()(NEC\mX+f)/2 ONOS, 2C C

C A QE A sCz N T 'kst:C rNT K. C:N S 0 sCSI G ONOS 21) i

I JkL(IL ,C - l, N v(4 3E -CC S ONDS 202

C C-.=rFICLcNTS, C7 CC'NSTDAINT E7QNS F09 Si7NSITICS ONL'S 2r.:

1CC(1))=2-N[FN *NCCNST ONCOS 2S).*

C CSUfN.MzU-m.LS-. 0,40S 20E

KO~ASE:=0 ON2S 2C(

lF(Lt3ASc*EtO*O) GO TO 444 ON ?$ 207

00 3.33 11I.NSIA ONUS 2CE

C0D 22e L=1,LFUASE ONOS 21 C

lF(JLASE(L)vE Col) J=J+l ONUS 21,

22 0 CUNIlU JNS 21:-
32-2 KAS.I-A-XC(KCASCJ) ONUS 217

0.44~ON L.A3.r ONs 21r
4 4 LN U & A S E

C BTA u o dr'%:. OT 5F~ *ST-NO3,JETYP--: N.Ll%'P-P0,I 0Us 1

NE:' IAS 4L I ~NJNE 'II S, 2 O-Nus 21-
K')IA ;f=Iq C:1., 7 ONUIS 2li

4C A A X4A A P12#INEN--31 AS owvs I

CoU 3 -')I I. NCC~mE ONtS 2?

300 1 L ( I ) =I CO;,: 1 t4, olss 2?.

kn1 IN I N 7 11 ON!5 ;?'

C ALLCCA,1t ... L'L N PG r, PFC2S$ !'J O'U G
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CALL CHARLY(NCORE, COECRE&I050) ONOS 224

STOP 1 ONOS 225

1050 KOE=0 ONOS 226

CO 1Io0 I=l,N'CC4E ONUS 227

IC60 KUE=KC, .ICOE (I1) ONJS 228

KUL--=KUiE/IC2 4 320 ONUS 22

PINT 1C7C,KCgF ONOS 230

C IISUFFIC ItT CO;H AVAILA9LE PRINT EcPOR MESSAGE ONOS 231

CALL c6CF,(I 0,ATAEP) ONOS 232

1070 FuiRATY(IF1.20X,'EXECUTICN TER' I;N TI NG DUE TO INSUFFICIENT MAIN '* 0"lNS 23

* 'CukA- STO RAGE,'/IHOs15X,'THE USL-' SHOULD SPECIFNY REGI ON=', OrOS 23

* It.'K FLUS ADDITIONAL STOPACE'/'.1X, FOR ALL EXCESSIVELY to ONO 232

'LARGE I/O BUFFERS LSEDC'/) ONOS 2'6

STUP It ONUS 237

1C000 FOq~lMAT(1Ct ) ONOS 23;

10001 FG,;AT(I CIAF7s4. 12,I1,2FF2.0.11,2( 16, 14,0PF7.4) .1 1 16.1,
i t 17) CNOS 232

10002 FO .'AT(3 4, 15, I /3C2.15) ONS0 2A-

1300J FJc.iAT (1F I-,20X. ' AANIN'G:/' N IZI1F , 5x, ' INPUT ON THE PCSITION VECTOR * ,ONiLS 2T? 1

' CARL IN AFC'I3,./21X, 'IN ICATE THAT KEPLEP ELEMENTS *, CNUS 2%.2

* MAY FAVE AN ECCENTFICITY rC'ATE THAN l ./) ONUS 243

E ND ONOS 24Z

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NONAME

DESCRIPTION

* Functions as a driver for orbit determination and

data reduction operations.

* Reads .input tape for restart when necessary.

o Calls GEOIDH to compute surface density geoid heights.

o Calls ESTIM to initialize the least squares estimator.

o Calls TWOSTA to compute partials and calculated

observations for VLBI and average range rate data

when necessary.

S ..Calls ..PREDCT- to.compute.the..orbit for orbit generation

runs or calculated observations for measurements other

than VLBI and average range rate data.

* Sets parameter numbers for adjusted stations, biases

and timing biases.

* Writes a binary residual tape, groundtrack tape,
and R-V tape and an optional ORB1 tape.

0o Calls SUMMRY to print arc residual summary.

o Calculates and prints adjusted elements.

o Calls TYPORB .to print arc summary page.

8.0-15
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o Punches adjusted elements of drag and solar

radiation pressure.

o Calls DATARD to store updated arc parameters.

o Prints adjusted parameter variance-covdriance

matrix.

o Calls ESTIM to calculate adjusted common parameter

values.

o Prints adjusted arc force model. parameters.

o Corrects and prints adjusted biases.

o Prints residual summary for all arcs.

o Calls ESTIM to estimate geopotential parameters.

o Computes estimated station correlations.

0 Prints estimated station summary.

o Prints geopotential coefficient adjustment information.

* Calls UPDATE to compute effects of adjusted geopotential

parameters on adjusted individual arc parameters.

o Calls subroutine to.print correlations oh adjusted

parameters.

8.0-16
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I A WE NONAME

PURPOSE I) TO DRIVE ORBIT GE.'4EIEATOP AND DATA R1EDUCTION

OPERAIONS

2) TO OUTPUT PESIDUALS EPH-EERIS & ADJUSTMENTS

CALLING SEQUENCE CALL NONANRE(NPARMe ,PM"PXO ,.BSNUS,[1ASO,8 lAS,BIASSG,

BSTRT, SEND,b ST A"O , dYT E, PAI NOS,

DCE=L.TA TTL, DEL'r A. T AN:)S I STANC NAM" E

SUMI ,INDXCS,'-.iPVL, ,PVAL0,'GPSIGsGPNOJ

AREACENTEROENONo.,3LSTNOSBETYPE)

SYMBOL TYPE DESCRIPT ION

NPARIA I IN.PUT - VAX I 'UM NU.'ERO 'OPA4A ET-ERS PER

VEA SUREMENTS

PPPXO DP INPUT - VFASUREMFNT DAPTIALS WITH RESPECT TO.EPOCH

(NPAP,hI1) FARAMETEFS

USNOS 142 INPUT - LCCATION IN N.)RMAL MATRIX FUR BIASES

(1I

jlASO DP INPLT & CUTPUT - APRIJRI 31AS ESTI",ATES

(1)

BBI'AS VP INPUT - CURRENT SBEST BIAS VALUES

(1)

BIAzSG DF INPUT & CUTPUT - STANJARD DVIATIONS OF BIASES

(1)

8STQT )P INPUT & CUTFUT - DIAS STAPT TIMES IN CAYS FROM

(1) JAN 0.0 OF THE PE=ERENCE YEAR

BSEND 3P INPUT & OUTPUT - BIAS STOP rIMES IN DAYS FROM

(1) JAN Ot0 CF THE E;-ERENCE YEAR

BbTANO 1*2 INPUT & CUTPUT - RIAS STATION NUMa3RS

(1)

dYTPF I2 INPUT & CUTFUT - SIAS TYPLS

(1) TREPRODUCIBILITY OF THE

PAkNJS i I2 OUTPUT - ARAMETER NU'hERS ORIGINAL AGE IS POO
(1)

O3ELTA OF INPUT - SCRATCH %ECT.JR

TTL OP INPUT - AE.JLSTD PAA,:-!ET_ TITLE ARRAY
(II

L rLTA P INOUT r CUTPUT - COC-4:CTION V'CTUR FOR ADJUSTED

8.0-17
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STANDS 1*2 INPUT - LOCATIUNE IN NORPAL MATRIX CF INFORMATION

(3,1) PERTAINING T7 ADJLSTED STAT:IN CUORDINATES

ISTANO I*2 INPUT - STATION NUMB-RS
(I)

K.AMEt OP INPUT - STATION NAMFS
(I)

SUMI OP INPUT - NCRVAL MATRIX

(1)

INDXZS 142 INPUT - INDICES CF ADJUSTED GEOPOTENTIAL

(31) COEFFICIENTS

GFVAL DF INPUT - CUFFENT EEST VALUES OF ADJUSTED

(1) -CEOPOTENTIAL CUEFFICIENTS

GPVALO iF INPUT - AFPIPRI ESTI'ATE FOR ADJUSTED

(1) CEOFOTENIIAL CUEFFICIENTS

GPSI(, CP INPUT - SIGAS FCR ADJUSTED GEOPOTENTIAL PARAMETER

(1)

GFNL. I*2 INPUT - LCCATICN
s 

OF GEOPOTENTIAL PARAMETERS IN

(.1) NORVAL MATRIX

AkEA CP INPUT G OUTPUT - SUPFACE DENSITY SUO-OLOCK AREAS

(1)

C.ENTc k OF OUTPUT - THE GE3CENT'IC CCORDINATES OF THE

(1) SUe-BLOCK CENTERS

UENCON JF INPUT & OUTPUT - COEFFICIENTS RELATING CONSTRAINED

(1) AN, UNCONSTRAINED SIPRCAC-

DENSI3TIES

3ESTNO Iv2 INPUT - ELECTRON IC BIAS STATION NUMBERS

uoTYPL 1*2 INPUT - ELECTRONIC BIAS MEASUREMENT TYPES

()

SUEkUUTINES LEED DATARC CLEAR2 PREOCt OUTRAD ORDI.

ESTI M R ANC WF ERROR COADJ STAIN%

FANDRD COS"OT " SUMh!PY UPDATE GEOIDH

DATES eSCCV.P rYPURS CLEAR TWJSTA

ELEM COP'EL

CCtl .N DLLCr
~ S APARAM CJN

)
OUT

I  
CPARA'M ALPMRC INTdLK

INITP'K. TPPL K COrjSTS CTIME XYZ

XYLZUT PEL LK FLXiiLK PRIJU.I CSTINF

FrO -L CG'IS CELEM GNDTRK COfRl I

INPUT F ILLS I NiTRT - INFUT RESTA'T T.APE: N) ,.~U tR

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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FLTP - FLUX DATA FILE

OU TPUT FILES CUTP - PFINT=R

PLDTP - EINAPY RESICU1AL TAPE

XYZTP - FINTR o

RVTP - DIN/..F Y SA1ELLITE -PH--EPIS TAPE

GRDTP - CP3UNDTRACK TAPE

SUdrcOUTII" NONA M E(NP';F,P 'PYO, ESN.3, IASO,UUIAS3IASSG,STPT, INON 123

* SE ,U STANO,YTPEPA NDS.DC ,ELT,,.TTL,D LTA,STA:OS, 1Nol 12-

N IST ANC ,I.-NE . SU'.I v IN C S , GPVALGPV,LO, G SIGGPNC,#AREA CEN TER, ININ 125

S * -NCjr ,EESTNO, ETYEc ) INONI 12."

I lPLICIT ,EAL* (A-H, -Z) INON 127

LOGICAL* I V:FCIINPEPRO I NON 12E

LOGICAL ILJE FT.VARSTP.OrTSw.X ZFS.?:,xYZLSw.TOFEFOPLTLS' ,NO0nRNT, '1C I?

* PLGT;.o,I 1 ITAL,LATTS.SATS. .FITE.L!Tcl.Dr\ 'S . LITRE-S,LINN4 . 1 NO' 1 3

' LOUTc rC PAT'CMPGPRGGFODSw, F SU F SAT.<F.PLEIHLVDSwPARTGP, INv 13I

* u;4AT, :MDAT .PCESI '*P3 MIATsTR KS:. , .STAIT , STARTRi INN ", tSATSAT l7N'J 12

LOGICAL F'vPz INO' 133
INTEG Rv' 2 !, 1TYP'r:, IN"'ASPF;E TYP C h'tNELL:STAND BYTPEiPA PNC5 S SNOS, 1140N ! 3-

* STANUS,ISTANO. INDXCS.GFNO , I AT .I-TYP.,-E ST,,O IN3 135

INTEG-:P CLT1 .RVTD- , DATD,XYZTPAFC. S A ,, N .3 . !.SRA ,..SADXOINJX I I N 01 1
DIN- 2,TIN X. DL3DTP FLT P.OUT EPr JSP, E TSTAPArL I M ECr I101 13'7

* C S A, SCC, CGDP TD, ,-ECNOI . :ATiJ.CTE. :TADTA.S'l A TO UTST I11' OJ 13P
--REAL IAli . ING,~ AXYZ ,'d5bv I' PSOc, [OIT:0 ,EASTI s EAST2,R.'SN.TMEA-N 1iJ C 139
* ASTi-SK CO'!V-'GC.RD -3AN,' SIMPV SGP'-T * VACJV.T I TLF, UTCON, R'45LL, I NC'J lt.
* RMS TO ,T ,or .R SLST, r SwT S T 0, IYFPr-i.; PI, TWOP I ADRS- , S1C rs PS ID 1 1lON 1 :

SBSIU2 ES U EC , ND T INO'I l

LuJj3LE PrhCISI M'CIOt L.NA fE,IT, V%3.LHAT,;.SAT , -0DY.LOVE Il" 4 1

SDI -N . ( 1) 3TNCS(1), A . S( I 0( )TP IA 1i) (( I ),ST T(1) I I
M N1 1

* DoELT (1) I TTL(I ) , ELTA1( I ) I T Pr(2 ),SD iL-E'(6) ,RI.SDOS( 2). I NON Sle
S IU_-G( v , N:'! CN('4),= -C A ( A) ,AP "I C (2)• A CJUST(2) 53 (3) ,LHAT(3), No t1

* Oi LP (t.,2) - D IF (6C ) , STA ':3 C .1 ),USt;OX(32) ISTA.N)(1) IN3 ' .?2
. NAME 1 ),SUM'I (C ) ,AxYZ ),STP5Z1 ( ) .!CS() , [.-)XCS(3, 1 ) ,DPAG( 2), N14 J 14 I
S GPNO( 1 ),GPV L( 1) ,GD ALC ( 1) CSI I ), SI ) 5 C 1 2 R 2(3) I' 13
CIMENSIJN PV MS(2,2), p EA( 1).CENTE.(1 ),[c rCCN(1). ESTN 1) INJN 351

SOETYP (1) INON 152
CO; Mi CN/AF I A V/I*,>AZ, I NPA l b:i I AS. .STzTA NSAT NGPARC.,oECNO! oNPARA1."4, lN J. 1

E 6E IA s .AxP. Irs.P 15^

CO.MCN/LS0UT/P'"AL .OLTC iM I NOT, AXOUT, L I T SA, sASAT,MAX21N, 11.1V 1 5
C * NjTA 1.I ,N-ON'xIV :q, ICRCER _- ,N, R'CS,.,5TAD,5TARTR STARTWSTARTA, 1Y3FN 3:o

* STA.TC.INST:' T.OUST E 1 NON 157
A- CO. MG:;/CPA rAMi/NSTA.N'-.'AsET,NSTESI WT,NDI'., I AS,NG'- CI ,NG C2,tGPC , NON I5

- NCNN INN:C C5 t":j N t.
;. C I" N/ LFiC/ IiS (5) ,Ti " GFLa'1 ),UiTS(1 ) I;ON 1s"

* Th 'TOG'"~ {(:Y( )*S 5 ('^l L'" ( ) L - (2) ,CTCL(2) TOL(2) , IN:.N 15
•" STP)L , ( 2 2) , ; 3 ( ) ST " , " 2 1';- ( i ) ) V , . , T .U ) i . . , . .-- IT-

. .LV,.S ( ) ,. ;i(2), AC' (2, ) ,L( V ( , (. r TN C Y s . -7C

8.0-1.9
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CU.'tIMUN/ IN IT -'K/1EPYMD, I EF'HMEPSEC, IYREF ILNN-4AX, LINNVI N, CONVRG, IHON le

* ( .cL( . D. TITNI I N SUP. IDSAT(2) , R, T . XYZF ,YYZLSVisPLTL.W 1NJ. 1N 9

e GRF P KEP Lr. SU SA T , p AIG , A T AT S DAT, PC SI , 1N N :7C

M-1SLOc() INON 171

CO'M iON/ T PE LK/INTPwOUTP,DATP. X YZTP, KPL;TPRVTP .PLOTP, 1OBSSSCRA ItL)O1' 172

* SCkCFLTP, 'DTP INON 173

CO3.i40N/CCr ST S /CII ,TOP:, CRAD, CR SEC 14O.N4 17-

CJL)MON/CT I ME/DA TEP , DAY E F ,CSTrPTAYSTPg.YINT,DGCPRSITCAYEND, ItONt 17E"

* DATIC'J)P-81 .DOCr-Q1E., CKR F T, IYf-EG 1NON 176

CO..4;O:0N/Xy/AE INF.PMi( ),KSAT, IFCCE(2) INh YI 177

COM ON/XY20UT/XYZFEND(r,2) .DaGPA' (6,2) INON 17F

CO MON/PF tr3L'/ AYST AOBSO1O'.3SC2,SIGlSIG2,SCO X,ISTA.MTY, :N:N 179

* NMEAS 1SAT.P ETYPCHA:EL,VHFC HNPREPF'lORECJ INON 180

CLMMO'/FLiLK/FLUX I (405) ,FLUX2 (405) .=LUX3(405) .FLUX4(405 ), INON 1I1

* FLUXz(40 ) INON 192

COM4G.CN/PF IJ I /ELE8I (5,2) ,VARCCV(5,5,2-,TITLE(60),DRAGSG(2 33) IN1rN 1 83

ORAGU(2,3) .CD(,3) INON 18
C -

COM UN/C ST 1 NP /EASN C(4 )NOB C5( 4 ),S4 O'-1AN 4) ,r:iS) ( 4 ),RJD(4 , 4 INN 15

E 4E. b ( ) ,. T E A Nt.. ) , S v, TO( 0 T), D - (^) A TY;lprAS(30) NOTYPE(2430), IN N 1

USU'(cI2 ), 5N U 2(30),HCfLL( 0),'Ao T 3.LAS: IrNON 137

CG MI4 !,/FNLL /IDEXI. NEC X2, INCEX3, I.; D x4,CS(30,33) 'UDEL() INON 18i

GCM74N/CGCCzS/ IS.ATI ( 2) , IP FEPR(45 ) . INON 1I5

Oj,.M.O /C LE.,/ELE'.:ST (o. 2), CQBELA( .2 , 1 1i( 4) ,R, STOT INON !170

C*OM4UN/uC1I-K/ATLAT(2).ATLUN(2),3ATH(2 LEv(L(2,SATSW INON 1ll

CJ-NlIMJ/N L ;L' I/R NDOT( I PE L C T ( 2 2,P_-2RHT(2 ),APHT(2 ,PRD(2) iNON 192

AEALw3 ;PEV(2)/' P EVIO'* LS'/s CHAN.'-/'OCLTA'/ INON 1C3

Eu "IV .. "CE (2FNV! ": ' ~' 1) . ( l . e Z 1). ( IN X2. SNDX( )) . INON 1ce
. .* .- , ,...1 51 C, -, 1 1 I S ( I T...-' r. 1,0,rC)T I.

t.A..-' J, , .- ,. , . ..... . ....... - . ......... ....... ... Nn, tc'

( v CRA) ,(.SE.C.5Ct;t C Sr (Pp,(I ,TPKS, INON 19.5

VATA AST, rEK/IFP,'/. N" DIT/I-E/ INON 1-'7

CAIA lEr&T 2/s-FeTZ/ INON 19.

L.ATA AP-k ICR, CJUSTSD/ INON 199

d 6-A FRIO.2HI 5HAClJLST.2-ED.ITAN0lA,6HRD DEV,6HIATION/ IN4't 200

CATA AXYL/2H X,2H Y,2H ZIHXDOT,4-HYD0T,4ILHZDT/ INON 201

CATA PCE/4t PC'Z/ INON 202

'LATA Ar CNhL .CUT'E,:NPAGE/3~1/ ING:ON 203

CAT4 ILS/1IFCH IS/.OR)G/AhAG EDOGRAG DUTsTHSOLRAD/ INON 20:

CATA a.VAl/,FALSE*./ IN)N 205

CATA NFACEX/1/ INON 236

INX; ( =N I (I-I )-( I( 1-1)) /2 1NUON 207

1000 FOUr;AT(ZCA~) INONI 20'8

NC jAX =N C EST INON 209

AR.NU= T A TA INON 210

CUTL=ST A FTO NON 211

IF(STA.T;r) MAX~'T=STAqTC . . NN 212

LCUT -= IA f0 lU T L u TON 1T 1 212

IF(,NOT.STA-Tq) GO TO 200 INON 21-

IF(51ArTALT,2) G, TO 200 INONr 215

C IF c TARTIN C :AC INI'UT TAPE INON 216

NI=3TAFTi-1 INON 217

CO 1.0 N=1.N1 1ON 21A

CALL LATAF t(Ns..T'-:U..~ .FALSF., FALS . I INON 219

P;.. A'.=: .l-. I +\:IAS INON 220
1r (N(.,tr , 1 ) '! ... ('Ir'NST;T) INON 221
khc.A)( IN hT) LL IN(ON 222

L=NDI' ( CI'.' 1 ) 2 1,NON 223
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CO 125 11=1.L.225 INON 22^

1L=i1i NO(I 1+224L) INON 225

125 kLAcO (INST T) (SUM (I I, =I 1,12) ItN'ON 22C

D0 150 1 1=1,NCIM,225 INON 227

12=MINO( I +22tNOI?.') INON 22e

150 Fc .AD (IN l FT) (CDELTA( I),I =11. I ) I1ON 229

DO 175 I I=1LL.225 INUN 230

12=MINO( ]14224.LL) INON 231

.175 ~RITE(SCC) (SUM1 l(I).1=I1112) INON 232

10 CALL DATAPC(N.oFALSE.*TRUE*o*FALSE.) INON 233

FEAIND INTRPT !NON 23-

CALL STAIFF(1.0,PP.PP.P,PP) INON 235

C STAkT UF OUTEI; ITEPATICN LCOP INON 23

20C RLCN0=0 INON 237

IF(NGPcC.vLE.0) GO TO 250 1 WIN 238

C SET C'L;:Mi(N ACJLSTED GEOF-OTENTIAL CCEFFICIENTS TO CURRENT BEST VALUE INO N 239

ICb 1 =NC MAX-NG COM+ t INON 240

CO 2.25 I=NCS1,NCSMAX INON 241

J=INCXCS(1II) 1NON 2A2

.ht=INDxC5 (2.1) INON 243

V=INDX CS(2 I ) INON 2
.t -.

C1=-(PV.AL(1)-GPSIG(I) INON 245

IF( Jo-G:, 1) I CS(N"'i+* I)=C1 INUN 2'.6

225 IF(J.C-C.2) CS(31-N.33-.)=C1 INON 247

250 CONT INUE. 1N1;ON 24?

IF(NCLN.*LE.C) GO TO 30C 1NOUN 2"9

C CC"P).T- SJ:-F C
-  

P'EN!ITY reoC!D -L-GF-TS INON 250
*', . " ir- i '~D f TCc-r '.T r, C E-fr-lM I INN 251

C RFAD iNFJi \AT IUNr FOP NEXT AqC INON 292

30C CALL cATA hD(ArCN.,.)TRU E * .FALSF.e , ALSE.) INON 253

NSA-T 3= 3 * NEAT IN N .25
- -

ITAPL( 1 )=LIUTP INON 2 5

ITAPE( 2)=XYZTF INON 2 5

LF(uuTc-*h-..1 ) GO TO 320 INON 257

MAX21N=IMAO( 1,I'..AX/ C) INON 25.R

IF( I LN.N-L,.x .. I10) INN.V AX=.% A X 0 1 10,MOD(I N AX,10)) INON 25S
320 C1LL CL:AF(SNOX,3 ,1) INC) 260

I.1 NL-X=- 1 rTA INON 251
C RE.) FLUX LATP FCP APC INON 262

-- AC(i-LTF) TF-TG0.FLUX1 INON 2'3

RN-AD(F LTP) FLUX2 INON 254
F.-:AG(F-LTr) FLLX2 INJN 255
-l.AO(FLTP) FLLXt INON 266
FEAD(FLTP) FLLX5 INON 267

IF([0k3lIA) GO TO 30 I1N'ON 266
CALL CL AF2(PAfNS.PAF., I ) REPRODUCIBILITY OF THE INON, 264
D0 37a I= 1. INFRI INON 270

37 NL ( I ) :I ORIGINAL PAGE IS POOR I NON 271
3.C INPA~=N'-I1 INON 272

NPA"A;'=INFA IN I AS INON 273
Li 'Ivu, = Iht.MAX.EU. I1 IN:)N 2"A
I. r-,<cf=l INON 275

CU '0 I= , . INON 2T6

40 ,T'. Z1 (1 )=TES5Z( II INON 277
IF(NPAI, CeL .C) GO TO ^2C 1NOI 27,

C SLT A-., -L,JL I"-:" C: DP:JTENT IAL CiOEFF ICI': 'TS TC CUR;?ENT UEST VALUES IN :N 279
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WJ 410 I=1,NGPtRC INON 250
J=INDxC ( 1, I) INON 2R1

=INDX3(,) INO" 232W=IL)XC(, I ) IN ON 2'3
C1=GPVAL(1) CGPSIG(C. INON 23-
IF(J _C I l CS(N,,+l)=CI IO 295

410 1F(J.OC.~) CS(31-N,33-VI)=C1 INON 2 6
420 FPALIM=N 1APT-1 INO: 297

C START OF INNG ITEFATICN LCCP INON 21.5
C54; IF(CORTSk) GO TC 560 INON 2q.

C SET SwvTCIHES FCF CATA PECUCTION INON 290
LIMI =N\STA T-I INON 291
If- INNElr1O. I ANjACN:CEC I ) LIl1 UDI I INON 292
ESTSTA=NA3T IN.tN 203
LI M2=0 INON 29-
IF(LIJNN LE) LIM2=I INON 295
hU PNT=ISUP~.EO. 4 1 -1N 296
LAYU,3=.) E3IAT C'RATE I1 N 2;7
I=(C1ATAzPLT CSTAT) DAYORB=0ATAEP 1NON 2Zy
tMAT=LsA ATaC ATNDoGT.C IN3N 29.:
J= I NXNC( D I ) +N I. IN:JN ?00
IF(bU;4ATC GT.0) CALL CLEAq(SU. IJ,2) INO 3 01

C INITIALIZE LtAST SOUAES C5 E IMATOR It.NON 22
CALL 6STI&( Ip, p,p) INON4 332
GO TO 670 INN 3,

C SET STA,,T Tl1I FOR ORdlT GEFERATOR I NN :30
.$6.0 4AYGCJ=CG IT 1NoIN

IS'= 0 
IN'ON 307
1.70 NOj=MN N -1

C IKIlTIALIZE INTEGrfATOR STEP SIZES FCR N-W INNER ITERATION INN 3)9
CU o C I=2,4 

I30I 1!0
7 STPSL(I )STSLI (I) IION 2I2

C SET CLUNTrn, 6 LOGICAL SWITCHES FOR NE w INNE ITEPATICN INJN 313
P P F•LSE. IN3DN 31A
•IND x = I

LAYI=UATAEOn 1N N '11

INNS,=. FALShe I'N3N: ?17

L INE = 0 INjN 31
L INL SA =0 t1',1 31e

FI IT= ItNNERC. I .EANC. CLTCR.EO . I INON 320
LITE = L I h . tfn, D. LO UTF g N
NUOPRNNT-t.CT. (NOP.NTOOP.(LITEP. *N['l. 1I4SUPRGT I aUR(FITER ANDe INJN 2 2* MLCC(INSUPR,2)Fo.I)) INO: 3Z3
SATSA=(FI l .AN oXYZFSA ),.CP,,(L ITE .*ANO. YZLSw) , liO." 32I
GRGSw=FI TE.,AK GPDFSw IN'N 25

Ih;3N 325
SPLT FL LS. A.ND L ITEN NUN 327

C I CN A5 ,C ,CT. 0  I 32 .1-NON 3.22

Kc.rL C t N C REPRODUCIBILITY OF THE 1N N 229
IF( N3.)TL I', N-) GC TO so ORIGINAL PAGE IS POOR INo s 221
INN( = I CLN.T .0 N'I
INPA= I PA 'CCV NT I E N 1N:
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tGCSEST =NC SAX INON 336

67A I1=NGPCC w4NTIEN INON 337

IF(l.l1.L- eC) GC TO 6; 0 INON 33"-

CO 630 1=1.I1 INOi 339

6 0 PA r S( INFA I+ )=NSTART+I-i I NUN 340

C SET NU',loL-0 J.F FOCE MODZL FOUATIONS TO JE [NT-.GRATED I NON 341

69C --ON(I =1 IN'JN 342

NUON(2) = INON 34,3

IFUJCE(1)=0 1N1  J 3 4
IFURCt.(2 )0 INON 3e5

IF(GkOTHV,,,(LITER.AICLITRES)) G.) TO 92 INON 3-46

ri .ON( 1 )=7tNGOA,I.C+vA XO(AC, ~( 1,1 ),AD 03D 1 2),APD~( 1i 31 INON 3A - 7

IFJRCN(2=-'CNF(1 )-7-NGPtAPC INON 34E

K=MA A0 (AC C (2 1 A ), AD CR(2 2),AD)(2,3) INON 349

IF (KIGTC) K=K-IFORC Z(2) INON 350

hON (2 )= 7NGA,;.C+K iNIN 351

IF(sNCTL l,;NNE "') GO TO 6 q INON 352

N'ON(1)=,-C (1) +NGPCO +NTIDEN I1N31 353

VN(2)=NCN(2) +NGDCO4+NT ICEN 1NO N 35

Gu TO GL INON 355

2 I,'AR= IN'ON 3-55

S)3 INITAL=.TiUE, IHON 357

C SE1 E'iT CqITcICN & START TIME IN 1ON 35

LOIT= WTTCTvECITN INUN 35

RM-.LT = <WST:)T INON 350

CAYO=LSTAT INON 351

C/AT;;A'-.= ,F ALSE IN qN 362

STArl ItWIN 2C2

IF(1. INNER ,O.1 I .A4 C ; CNC.EC. ) I STA= 0 1N3N 35t
-

C INITIALIZ- 5TATIST7ICS FCR I NNF ITE-QATIJN INON 355

IF(,0N T .CW.i3TS',) CALL STAI ;F ( I ISTA,;),P,Pq ,PsP) IN]N 3.'t

7CO IF(Z3LTA) GO TO C230 INN 35'

IF(CATAS, ),;- ,TC 000 I1NON 3'-P

72D iCN'u=kchrc+1 +l INON 36

C REA) CJ 3 RVAT ICN . INON 370

.ALL -;<AN D) : PN)N 3'1

IF(MTYP-.CT. ) GO TO 775 iNON 372

? 0 CAYSrA=,,,.C INON 373

CO TJ -C0C ItlON 37.

775 CT=LAYT-DAYI NON 37 .

IF(,T,GT.-001D )GC TO SO0 IN3ON 370

I F(,.) T.F iTF) GO TO 725 INON 377

C PF,1 :;T -':SSAC F " CE'SRVATICN OUT CF TI.E ODR INON 375

CALL ZArTE (DAYST- IYD*.IHM,.-C ) INON 3'

WkIT'-'(LUIF.102C2) ISTATNO( 1TA) IY'.') I H4,SEC . I,NON 3,'0

,u TO 7 1NON -31

C DzTi;r. rA,.LI ST TIV'F FOr INTFGRATIO"I END INON 35.2

0O0 iF(UA v. - AYCP3J) 75.950*O 25 IIINJN 3e3

SE2 1P C OF T=E tINON 3 P5t
930 OATA..T;U. GLITY OF T I

CAY=,YC,. E O ,RI PAGE IS POOR I NON 3C
.AY Ja =L; 4 Y.J;. it P ATL ORIGAL I NUN 3 3 7

GC TO 10CC INO)I7 op

;5 [ A,%YL.,<a = , ,' .)l ['+UQATF. 'iO. 3;-C

;7 5 A .AY IAG Y I N N Cr C0

A . L1NJN 31
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ISN=ISTA INOl 3?2
C OET,MlINe I-" INTECPATION CCPLETE 1'ON 393
1000 IF(JAYSTA.CrGT.4-F 0.AND.O AYIG1,DAY=N:D)GO TO 2000 ItjON, 394

IF(MTYPEL.L-26J GO TO 1100 a INON 315
C CCPUT_ PARTI/LS.& CALCULATED COSEFVATION FOR VLSI & AVG RANGE RATE INON 395
C CATA .INION 397

CALL T t\OSTA(ISNDAYV,RESIC1,CATASWI INON 3 F
GGO 10 110 1NN 399

C CC VPUTr OR LI T F C. Cr FIT GEFNRATOR rUNS OR CALCULATED CBSERVATION FCOQR INJN AGC
C MEASUREMENITS -CTH-rE THAN VLeI G AVG PRANG;:- RATE INON 401
11CC CALL P-.-: CT(IS"INVAY1.rESICI, ESOi 2,.ATAS') *IN N 02

C CALCULATL UTC DATE & TIAME CF CRSERVA'TI IN OR E HE'Ar IS POINT IMON 403
1150 CALL DATES('AY.,IYMCIhSFC) IN)N 404

IF(Udi\ T .O-.CATASW)GO TO 1600 INON 405
NEDITII =0 . INON .OS
-Z- i T2=0 -NON &07

IF(MTYFV aGT.1 1 4 ANr)O. TYPFeLT*27 ) GO TO 1450 W11ON 40
IF(aNL aL INNE rF) GO TO 1450 IfNON 409
IF(NTLST*L'.C) GO TO laO - 1NON 410

C S T PArA4iiTEtF NU'-!:ER3 FG~ ACJUST5D STATIONS INON 1l1
CO Il C 1=1 I=I I NON 412
FPA -, 4C (NF -34 1 )=0 1NON 4153
PAUs (N A:l-v- I )= 0 1N3N A le
IF(ISTA.LET..ST-ST) PANOS(NPARt-6+1)=STANOS(I ISTA) INON 415
IF(MTYi. 4 LT.27) GO TO 1410 IN)N 41
IF.(CItANELL .NSTc ST ) PARNOS(NP-3+I)=STANOS(ICHANEL) I NON 417

1410 CO,,TINUE INON A!.
145 C IF (.NCI.FITE )F, GO TO 1460 t n, .'

LAYSTA=CA1 
INON 420

C rIT. CUji2CTLD M:EASUPEMENTS ON C.A. FILE ON FIRST INNER ITERATION INO;N .21
C OF F I4ST ULITE CNLY INON 422

CALL -.;Nh, V. INON 422
IF(. jT.(SI%!eAT AJD.F ITER )) GO TO 1460 INON da2

C IF zl1:.iLAL U EATA ,EcQUrSTEC OUTPUT, wrI TE CALCULATED OUSERVATION ON INJN 42E
C UNIT 17 CN FIFST I C:N OF FIPST OUTEP .)NLY INON 425

IF(MTYPErT. la) fSID2=C. CO0 INON 427
LCu° I I L) E Cl I - fc S I" I INON -2-
L.bSl1 .2 JL02 INON 29

ISTA?=ChAFEL INON 430
IF(MTYP * CT . 2) CHAEF.L = ISTA.NO( CHANL ) INON 431
IF(MTY FL.LT. 1A r,SIu2=CUSO2-RSID? 1NON 432
SATST =. F tLSE REPRODUCIBILITY OF THE INON ,3

IF( TYv'N-2.ANO3.MTYDE*NL.3) CO Ti TINAL PAGE IS POOR INON A3.
SATA1z'KEAT.GT.'aAND KSAT.LE.NSAT INON 435
IF(.*LT.DA TSAT) GJ TO 1455 INON t26
JzKK SAT 

IN3N 437
KKSAT= 7 aDTI(K 'rSAr) 

INON 43
C3 .JE INON 43c

. 1 4 " t = 1 5 T , -, , ( I S T A ) I N-

aRIlT ic(i) I I r l'C H. " SECOt SIM,1 C3 :I'.I*2,SIGI S I G2,Ki., TYPENMEAS, I D,' Ad e1
1 .T I A IC(I 'AT). FND X CHAN.L' L INON 4 2

Cr,-. -': "L = i 1 1 443
IF( SAT , 7) K KSAT=J INJN ,,

C C -L - r-J, cL;LATICN CUTI'F I i
14 C I (-L. V( IZT ),- ,.-.'LCUT ) GO TO 14('- IN. .,

.lulu UJLCC INON At7
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IF(NM-AS.CT.1) SIG2=0.CCO INON 4&9

1465 IF(ITP-.LT. 27) G) TO 14'C 1N(' 459

IF(RANJT(1) LT.FLCUT) SIGI=C CDO INON 450

1470 IF(Nj,.'riN1) GC TO 1501 INJN 451

IF(LINE*.tOE 0) GO TO Ik..E5 1:4ON 432

IF(MO.)(LINES .A2),"E.0) GO TO 1500 INON 4A:.'

WRIT.L(CUT-. 101) INON 434

NPAGL=NPACcE+ 1 INON 5.

1435 V. RITc_(UJUTP, 100) ARCNO.INNERPCUTER,PACE tO" "

1500 IF(MuL L (L 1 )s6) EO.0) ;;1 TE(OU rTP.10 1 0 2) INU)N 457

LIINF-S=. .NES4 1 INO N &O 7

1501 IF(\tbL IAb.LL.C) GO TO 7000 INI "-5-

C SET INDICAT3RS FOP ELECTRFONIC EIAS EXTRACTICN Ir4ON AC0

DJ b000 1= INEPIAS INON 51

IF(ISTA., E. ESTIO( I ) GO TO 6000 . . - 1 N')N 462

IF(;TY P: ,CO,'EC-ETYPE( I)) CO TO 50)0 1N13N 453

IF(MTYFE.C-T.7) C.- TO CCO 1 )N ,.5

IF( IMTY P 4t ,.L E TYPE( I)) GO TO 6000 I3N -3N 4.-5

NEDIT ~= T I INON A .f,

Go TO cCCC I 1NON t.7

5000 l,31TI=I i' ON 4F

60CC Cu.,TII~U. IN.N 4f 9

7CCC IF(clA3.EO.0) GO TO 1526 INON 4'O

C SErT I-4DICTt. FOF, EIASES & TIMING BIASES 1"',1 1."1

DO 150;" 1=1.3 1J)N N 4-"2

1502 bSNOX(1) =C INON t'3

!F('-.'tTYPi eCT 14.4A F,,.vTYrP= L.T 27 CO TO 1??6 I!) JN 47&

IFISTAaN.E. bSTANO( I)) CC TO 15 0 1rION 47

11=BYTPt( 1) INON T77

IF(I1.LO.C) GC TO 150a I NON AF

IF('.T' P-, CT w2C.ANOD. wTYFLP.,EO. I1 ) GO TO 1503 1NO'N 7 "

IF(MTYP -,--. (11-(C I // )*7) ) GC L) 1520 INON 4 0
1SC IF( AYSTA*L'TEST T( I) )  GC TO 1E20 1NJ'N '1

IF(DAYSTA.GTL:SzND(1)) CO TO 1520 .INON &r2
I1=NPA , I4l INON . 3

If(.3YTPE()- TYPEr-)1E12 1513,1514 INO N 'eA

151" T,,3 = 11 It 435

M.,3T.-=..11 PE I
:J

-1:JN 436

IF(:.ITYP=C L it.) TDA1= CE SCCT(MEASTP, ISTATPAR2) INON 4P7
GO TO 152C 14O0N .8

151 S 1: 3xI= I I • INJN 9r. 6

GO To 1*2C REPRODUCIBILITY OF THE IWON 4S

I-s .J,4CX2= 1 ORIGINAL-PAGE IS POOR l NN r.-1
1e20 CJOIINf ,- -1N3.N r02

IF(4TYP.:LE.14) GO TO 1525 1'1N 3

GJ 15. L1.E, EIS NOJ ,O C

IF(CHA NEL "L.f:ETA;.'( I ) GC TO 1524 IN JN' A q 5

IF(OYTPZ(]).,:F.0) (CO TC IE2% Ir3N ."(-

I(C )JAYSTAeLT. 3ThT( I)) GO T(O 1 24 2 IJfN e) 7

IF ( AYST A GT. E ND(I)) GO TO 1 E2 ItJON -..

J= I ., AT : INON 4 -

PA;. N ( NF ;.' -F)=I riIl 1X2 INOI1 5'"1

RfT. 1I = eI I': - ". ,'XC (rN ; - . 1 , 3(J) I N 5 2
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GC TO 132= I NON 5C4
1524 CONTINLt INON 505

C SFT PALAFETLT, NUML'LRS FOR BIASES & TIMING bIASES INON 05
152. PARNu3(,Na -AM-7)=DINDX2 INON 507

PANNOX(NFIR,-=TINf)x 1NONl 50s
FMPX0(NPA F.M-5, )=TPAP INON 509

C COiRRECT LSICLALS r-OR CURrENT VALUE OF '3IASES C TIMING SIASES INON 510
IF(dIhCX1 CT.0) ESIOI =FESI I-PRIAS(3P INDX1-IPARI'+NSAT3) IN)N 511
IF(TIN 4.CT.O) 0 IESIDI=RFSIDI-TPARI 1'3I1AS(ITINDX-INPA I+rNSAT3) I'ON 512
IF(NMCAS.--E , ) G'c TO 1526 INON 513
PMVPX0( fP,A-ti .2)=TPAR2 I NOt 514
IF(blNCX .rGT.0) F.- I C -:'C ESID2 - E IAS ( 3 X2-INPAD INSAT3) INON 515
IF(T INrJX.CT.0 Re. SID2=- PS I L2-TFAQ 2xIAS(TID X- I NPAI+NS A T 3) INON 515

C CCAPLTE RATIC TO SIGMA & CETERVINE IF ,EASUrEMEN:T EDITED INON 517
1525 IATI 1OI=0,.0 ---. - - - -- . 1NUN 518

EASTI=crLA K INON 519
IF(3SIG 1 E.0.000) NATI1(:I= CABS( FESIDI /S GI) INON 520
1F(NULIT (.1O0..AND.PAT ICI.GT.ECIT) SIGI=-SIGI INON 521
IF.(NLLUITlGT*.C EASTI=NCEDIT INON 522
IF(SIGaLTo.0CO)EAS3TI=ASTRSK INON 523
IF(SIGIEGC,. OCr0) NEDIT1=0 INJN 52A
IF(N;LAS. G I ) GU TC I 529 INON E25
kAT102=0..0 INON 526
LAST2=tLAtK INO'I 5'2
IF(SIG2."NF,.0.DOO) RfATIC2=CAUS( RESI2/SIG2) INON 52e
IF(NZEL; T F0.AND)RAT I C?.GT.ECI T) SIG2=-SIG2 INON 529

II(N TIT;.GTC) EA S-2-= CEDIT INON 530
iF jiai L 0 0L u Ek1'2=A < I 1 K INON 531

ib..b CO,0.)O) ~JEDIT2=0 INON 532
J=.-T YPc + 7 INON 533

C SU'1 ,rSIUALLL FOJ SECCND EA'JPREtENT INTO STATISTICS I NUN 53t.
CAL- Sll tIF(2. ISTA, J,SIC2,RESIC2.P I SAT,P) INON 535
mINJCtAX =;I hOD Ixl INON 53 "

C SU' wr:3iDQUAL & Pi-'A~TIALS FCR SECOND MEASJ-,EMNT INTO ErSTI,'ATION I.NON' 537
IF(SIl2. GT.C. CC..NO.N CN(!SAT).GT I ) CALL ESTI'-t(2, SIG2,RESID2, -IN7N 53F

* P: ,.)( lI2)) ,I 1NON 53.
C R-bG&VE EL.CTRCNIC rIAS COMFCNENT FFrWM STATISTICS r ESTIMATjR FUR IN2N 5AO
C S"CJNI" "MIAS U;c NT INON 5-1

IF(NED ITEGT.0C) CALL 5ECOMP(NECIT ,-ZSIDr SIG2,DAYI sPMPX0O(1,2) . IN:JN 542
* L INNf-) iNON 542

IF(MTYFYF-C*C,~AC(.MTYPE.E.5) GC TO 1529 1NON .CeULJ~o)o=2'_sca /.C' .REPRODUCIBILITY OF THE 1Non ses
152 S Jl = ID2/ZSEC ORIGINAL PAGE IS POOR InuN 5e6

SINON 5-7
IF(NJlIAb .E.0) PARNOS(Nr-AP-7)=2INDX1 iNON 5^A
I STA =C tI AL INON 5C

C SU:4 Url.IUAL FOr: F I.ST MEASUREMENT INT' STATIL;TICS INN 550CALL STAINF(2, IST JS IC,1 -SIClP .ISATI 3TA2) lr1ON 551
I NO: =M i'D X4 1 

INON 552
C SU' L iLvu;.L t I, PATIALS FOrF FIRST tEAS\.,i M.'7N I NTTi .L£TI MATIONI IMNTN 553

IF(S lI tl I* 0 . C, O C4,*ND NECN( 15AT ).G(T 1 ) CALL -- STIM(2 SIGIsrESI .D1 IN,)N 55e
* P xO ) INN 1 55

C Q-YuV, 'L:.CT;CNIC fPIAS COMPONENT FRCM STATISTICS & ESTIN1ATOR FOP I1N 5 &-
C FI -T -I:. A Ut: ,E '.Y IN ON t 7

IF (NL~ I I C T C C) CALL OSCEP( NECI T I S I ' ,C1 IC. I .AY1 ,PX0,LI r..r ) I VNOP .05

SN8.0-26 5 1
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SATSAT=e&FALSEo . lNON 560

GO'TO (1501560.15E5, 153 .5 5 3 C 1 54 0 15 40),MTYPE INON 5 1
K=MTYPEC-I4 I- NO ES2

GU TO (1e0.150,1580 15 e 1 E 15515?51580, 1200,1250. 1250,1250, INO ft: 5b3

* 12019 1220, 40,l5F. 15F.5),K INON 55-

C CCNVELRT UNITS OF RPSIDUAL & OBSERVATON OF PAIFRC MEASUREMENT FOR INON 545

C OUTPUT UONLY 1N.3J 555

130 CObOl= CSCL1 I CC0o.0 INON 567

S02= C S C2 1 0CO.O0 1!ON 568

rl E1 =, I n1 41000,D0 INON 55B

R~El, ID ESIC21000DO INON 570

GU TO 15cC INON 571

1535 Co3Sl=L:3C1*1o0D-3 INON 572

RS 1 2= L 2 I 2 I C 0, D 0 1NON 573

Gu TO 1.tC INON 57A

1540 Cbu l=OjC1/ A IN-ON 575

IEDI=,r'<E1C 1/RSEC 1NON 576

1550 I.-M MIiD---2 INON 577

C PRINT ES3ICUAL & CLSE VATICt FOQ PAIRD rEASURE:MENT 1NN 575

A~ITL(CUJTP, 101C3) IYSD IlH , SEC ,ISAT, NA E(ISTA).ATYPE(PTYPE),9J SO1, 10 N E'-

* R I L )1 AT IO1,EAST1,A1'YPE(MTYPE+7),03S2,RES I D2RAT1O2,EA T2,. INC'N E90

EL t'V( IEAT ) .M IN3N 5.1

IF(sNOTF;RTGP ) GO TO 160 1N3N _32

IF(SIGI ClO0,*DG) wnITE(CUTP,9OC0) PMPXO INON 533

IF(S I G 2 G T .C.0CO WPITE(UTP 4 000) ( P;PXO(J,2) J=1,NPARM) INON 5,t-

GO'.TO lo.CC NON 5i5

C C".V.EPT UN;!T O
- 

FESID1.AL C OPSERVTIc. F UP1 DED MEASI-IEMF' T F1DoP N N "Af

1200 LSOI=uJSI(1*1.006 I N3ON 55

E'SI)I =RESID 1*1.0D .1 NOtN 539

CC TO 15-C INNfl 570

122; C,'i3:;O1= CSSCl l O 'NON 5-91

G6 :O=EI0 D*OD INON 592

Co To IW ,C REPRODUCIBILITY OF THE INON q 3
12G.OJSO1=L6SC1*1.CD+3 A S POOR INON s~e

S U) =Ec 1 *1 0.oo+ ORIGINAL PAGEIS POOR N s5
CG TO lbC Ir:nN 516

1250C LdSJ1=C 5C 1/ ZA;F INON 597

el DI =RES I1/D S.C 1NON 5I

Co ToU liC INON 599

1580 3LJIC=5C11I .CC-3 INON 60C
Go TJ 1.5c INON 601

1535 -RELI 01 = SIC 1 100.D0 INON 602
1536 SAIs, r=KSAT.GT,*OAND*KKSAT*LENSAT , INON 'j

1530 1M=-1t.L £>-1 N I )N -60A
SNA = P Cc INON 605
IF(ISTA.Nr. 0) S NA'.E=NAWE(ISTA) IN1I'F 606

C P INT JZ.SUAL & CCSEVALTICN FO U NPAI-ED "MEAUREQL;ENT INUrO 507
.AIT T (CUF I010) 1YVD3.IHY.SE .ISAT.SNAME,ATYPE(MTYPE),O SO1. INON 0 0s

R .l, 1I, .,T I. 1 .7AST ,F LEV( 1 AT) I INUN 610,.

I-F( MTNsPC 2) IG TC 1L2 IN3N 513
Iir(SAT ~AtIA HIT(-I CUTP,47CO0) K.SAT INON 611
GO( To I c1:S INO.: 61.

1t;2 K,= TYP -2c 0IION 61Z

CG T O ( I .;n t f5 1 ':9, , 16. I ? )K INON .~I

1 5 ! 3 '.1 1 T .( L L, ,-. 7 ) ,AV': ,NA ' ( C L) -P 3 (1) NO 1
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GOTO 1SiNON 616
GO TO 15 8 ,

15 6 J=K- I- lI'l - 7

WF IT&(G TP.472G0) J,NA LPE(CHANEL),PANDOT(I) IN-ON 61

1'5'1 I F(;PA 'GF.ANL SIGl (,T. .OCO) FITE('UTP 4')00) PMPXO IN-N 621

16CC CAYO-ZAY1 INON ?0

II(,NuT*FLOTSA3) GO TO 1610 INON .621

JF(DJATASh) GC TO 1620 IONJ 22

C -W ITE -- INA,;Y ,ESICUAL TAPL iJo- 623

INT 0 IN -

IF(ISTA.CG.0) INET=ISTANO.(ISTA)/1000 INON 625

J=,T YP INON 626

RATl=,JUdoGT(J.ISTA,RATE2) IFNO 627

URSFC=SEC 
IN)ONI i2

IF(_I ,11LE CC0 DO) PATICl=C*C. OO IN N 63

IF(S1G2.LtL) 0'0) PATIC2=0.000 IN'N 630

tSi l(l ):GESI I 1NON 631

h511(U)R =R.TI INON 632

INJ:I 533

t~SIr ( I )=P'S I2 INJ'N 634

l(2 2L)=AT 102 IN'3N 6 35

R1TE (PFLCTP) IY'r), I-r E pC r S ErCrNA ' E ( ! S rA) ,ATYPl(MTY
;PE ) O SO1, B R S ID I  1'JNN 637

S bub 2,ERSIC2 .ELYV( I SAT), INE iRA N O)CjT PtzCOUT IN 63

161.C CC.'TINL= I1'IN 63?

IF.N' C.F.ZS' ) G3 TC 120 INO N 4.C

C WPITt ,c OUIND IAC K TAPE INJIN 5 1

I T L c L 1;1s 1 C I _--) i * ij: C .: : _ A T .T L -T .^.T i NT'A.

* SAI LCN( i-A1 ),SATh 1( I -AkI -A

.162C I'F( NU T, TS'.) G: TO 7CO 1NON ..

Li (= _ S c C 1NO I '-.5

C wt ITE RV TAPE I N' 6,5

IF (,VI P4C(I* 0) Z I Tr (r VTP) DAY I , Y'. , I HMl wt.jU F.C,(XYZE HD(I, *1 ),'I 7

* SATLAT(1)I 
. ATLC ( I ) . A T H( 1) INON 6 e

iF(LIN-Sx.GT.C)GC TC 165 ' ltNON 69.o

IF(XYZTPIs \E.COLTP) wRIT E(XYZTP 103C') TITL 1,ON 650

I0('_i- LL r-.) .- : 11 E(KPL To, 1 C302) TITLi INON : 51

1 3 0 iF'(Ml (L Ir-X,. ) *. 0) GO TO 171? IF1 1 552

v. RITT.:( AYzIJ, 0C23 ) AC30eC, I1!;,ER, *L- T:,N-AG- INr,j'I 653

ir (. .PL bPL L ) t .I I T E (KOLPTF
, f

.A F40
)  APC'.) I' NE -_4 ,NPAGEX iN 1

NPAGI:.x=N~P X41 NON "5

1673. IF (',UD(L IL'SX,( ).E0*0) AR ITE (X NZT ,  01 32) INON. 556

C WR ITE C-r<Tc i4L3 N clr eFF PI NI'JON 657

W :1Ti( xYZIP, C 03 C1 ) I Y'C, I-4hM,5ECs(XYL
Z N.'(J. I )  J = 1 6) *SATLAT(1). !IifONl4

* SATLGh (1). SATH( 1 ) INON t 59

iF .NJT, (C-C TSC.,ANvO.SI I ?CAT.-tND o)CESI ) ) G.I TO 1630 I10.' 50

CJ It.2 I=1, INON 66(l

1= I II# I17N 1oN 662

C W IL C T T'SItN PCE SIMULATED OATA ZN 'J-1IT 17 IN )RlJIT GN-':ERATOR 1;JOlN 53

C AMCZ : C:LY I[IN 65L

1522 .iTc(1 7 I 120) C0) II * " YMC I hMSEC. x Y Z 'L>. ( I .1) INJ 5

16- I'(.LSATL 1.2) GC, TOr ILC IN )N - -

DJ lcr.; 1-2,Ns .T INI)N t57

LI.i-ax=L ., IN- I1 1 5-

I r.j ,,n il ( AyZI 1 ,' c. 'A (Xy7E-NC( J. .. 1 - .. ) , EA L AT( I) ,SATLON( I ),SAT1 ( I) V,'jU r .>

10'7, .Li..I ,:L ,,. " 1 I O '

IP ( *;N.,T . rc:C jl-) G T j 7C 1:J'l G'!
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C WRITL K-PLER EPHEVERIS 
I1N1ON 672

IF( GA(L ItESX,6), FQ.NSAT) wRITE(KPLRTP 10102) INUN 673

CU 1S;C J=I1,N AT 
INON 67

CALL EL- N(XYZEN-(1,J )  A E' I 
h 7P.2 5F L S E*

9 
P) IRON 675

DO 15O0 1-2.1 INONI 676

121i-_ 
ICN 677

16930 CALL OUTRfD(AE!NPA( I)..1.ICEG(12) MIN( 12) SECA( 12 I) 1 INO'. 6 7-

IF(JoNc. I ) C- TO 16e5 INON 67C

w R I T E ( NPL TP,4 -13) IYvL .e 1, S E C,( 4 1 N M(I )=2) (IDEG( ) , 1INUN 690

.. IN(1 ),SE.CA(i) I=1 t I,7.N 6--I,

IF(PCcSl eCG NT( Cr!TSoAND. SIMAT )) GO TO 1630 IRON c02

C WRITr. K iLEtN FCF. SIMULATED DATA O,' UNIT 17 IN Uo'-IT CGENERATOR MODE INON '03

C ChLY 
INON 6; 4

Du 1o040 I=1,6 
INON o-95

IF( I GT. i A'- IN DM( I )=A I NFM( 1) /DPRA 1NOJN 63

11=21+ I 
INON 6 -7

1640 vl RITc( 17, 100C) II, IYMD, 1HM, SEC,AEINP( ) INO)N 68E

GJ TO 165C 
INON t- c

1685 ¢ |TE(K'LETPe
t

t
A n2 )  (AEINFN(1)9 =1,2),(IC':G(I),MI1N(1) ,SZcA(1)* IRON 6-.0

e 1-1,4) 
11N4N 691

ld C CCqTINL, I ON .2

GU TO 700 
INON 633

C SUtWVARIZ-: JiFCPMATION DERIVED FRCM ITERATION. INON 67-

20CC IF(JRL, TA)C TO 3000 INON 6?5

IF(,MI'N XjXEO. 1.ANJ,. CEP1.GT.0C0 )GJ TO 3000 .IN.N 606

IF(DINJ. _. 1) ALL' FFR'O?(4 , C t.I)) .INON )7

-IF( .N-:j1a Gti .lI C.ALL t ECOP(0,FESIDI 1S G1 DA Y I
.

a 
-

P X 0 L I I IER
)  

IrN r) ,

.. ,.~. . WNON -99

IF(.NJTh.NCPN1) QI TF(CLT P,101 Cl) 1NON 700

C SUVPMArkIlZ STAISTICS FCP ITE ATION INON 701

CALL SU t.:vgY ( CC,.;, I .NEFCUTE .,L NN".R EDITNAM- IN')N 702

IF(Nr.UN( 1 ), . T) UG TO C00 ION 7a3

C LIST EP3CrI ANC LAST ELFtVNT SET INON 706

LJ 2.44C I=1. IL ItUN 735

OR EL.'C (I, I)= F.ELA(. 1, 1) 1 7)IN .06

2a 0 C LJLA (1, -LL' T( I , I INON 7'37

CALL ESTI?(3.,FP.,)) INON 705

CU 247 L=1.NSAT INON 709

10UT=1 
INON 710

F (S Al) IUT =2 INON 711

CO 2300 Il=.ICUT INON 712

IU'1 I I T A FE ( ) 1NO'N '713

"kITE( IUNIT, 1C10-) L ArPCNC I
N N Er

n U T T- R .
I F P Y D

, I 
H P

' 4 E P S E C  INON 714

w, T ( 1JJNIT 110C*) A C I( *ELAN 
(  L E  I 

N(J 
L )  J=1 ) INON '15

230C &,IT- ( IUNIT, 101G ) PC= K,\oLANK, ((JLCLA(J.L).J= 1' ) INON .71.

C SAV- JLJ .ALt:AN ELMENTS ANDO CC~DUT- STANrD=R3 DVIATICNS INON 717

kMSPOS(110,DC 
INON 713

MP S() i=jiCC INON 71'-

11 *(L-1 ) OF THE ION 720

11=1 )-(.1--11*( 11-1)/2 REPRODUCIBILITY OF THE
16 =AL- ) ORIGINAL PAGE IS POOR IPION 72.>

c; i-4)C I 1,6 1NONq 723

l1.i *Io INON 723
1Z=1 I i I IN)N 72s

IL (1 - 11/3 1NON 72

S IN,, ( 12 )=1C ( I 3) +S . 1(1 ) ' . 727
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IF(SUr ( I ),LT,.0,0 0) ' "ITE(OU 'P,4-3000) II 01"iO 72-3

SO:.LEM ( I 1)=D;OFT(P A S( SL Il 2) ) ) INON 729

2400 11=114tOIW-1I IINO 730

k.,,PO ( -)= SOT(DA3S(R' -(PCS(I))) IN" 731

M jPC (2 )=Db ( CT(3(;KSPCS( 2) ) INON 732

PV;S( I ,L )WSPO3( 1) INON 733

PVR~S( 2 L )=NSPOS(2) INON 734

C CALCULATE ALJLST;C EL[MENTS IN THE FOP'%- OF KEPLERIAN ELEMENTS INON- 735

CALL *Lc. (Lr ST(1 ,Li)CNELA(1,L),1 *FALS=,,P) 1NON 73C-

C 247 GC I15 INOJN 737

2470 r3 L3 1F ( I ) o*=0 ELA( I',L)--OFPEELP( I L.) IN N 73

C LIST CJ, kCEC ELEMENTS ANC UNCERTINTI IS INON 739

%RITL(GUiF 1i0109) A(CJUST,ELANK t,(tEL'ST( JL),J= ,6) INON 7A.0

Ji=(L-I * +l INON 7-l1

J2=J1+5 INrIN 742

WRIT (_ubUI,:,1 0109) CHANC ',F. LANK-tLANK,(DELTA(J),J=J1,J2) INON 74A"!

,KITE(CUTPF,10109) SC ,S( LEP INO.N 74&

R ITE(LU Tr , l0110 ) vSPCS INO!N 7-.5

SRITc(CLTF, 101 1 ) INON 7,16

<I TL ( LJ .0 I 11 ) AP I CF LLANK , (1Ac.LJL ( J L ) J =1I v ' ), PREV , LA4NK, I:qN)J 747

(O. L PLP(J L), J=1 , )J) , SDJUST E' LLA , (U F ELA(JL) J= 1 6) CHANG E IN(' 7,E

e ULA* K LANK.C DIF INJN1 79

247E wRITE(uu P.1C IC23 L.A CNO,(ELE WS)( J,L) ,J=1,6) 1NjON 750

IF( INP, , I - , (- wNS' T) I GO TO 2503 1'9 N 751

C UFPAT- & FPI NI ADJUSTZL) APC FORCE NODL PARAMETERS IN3N 752

-RI TeLOJTf;'. 10S01) AQ!CNC, 1 N ,. CUTfE> 4N3-I4 757

"=^ 1NONN 754

G ZL4 C :, INON 755

C 6 240 L=1,.NSAT INON 75A

IF(AL-J#(LI).LF*0) GO T; 2.40 INON 757

11 =I1 IN-JN 7C-

IF(Mu, (I1l,15).e I. ) WqITE(OUTP.10 2) 1"JN 75-

IF(L .C I) ::PIT("UTP, 1 02) INON 750

J=AOLA(L * I)+6':NSAT INON 751

J I =1NDXNC(Jl + J INON 762

IFt!u - (JI).LT,, 0,D 0) 'a TTE(OUTP 4-3310) LDRAG( II 1NLIN 75-2

b516 I=--h I(DA S( SU 1 (.({J I ))) INO'N 7,4

CJ(Lt I) I (14~ I *(L- )) INO N '65

,RITC ( 'J T F, 15E05) L.DkAG( I),OrFCAG (L. I),CD(L, I),DRAGSG(LI).5IG1 I ION "'56

2
! 4 CJNT INUz INON 757

IF(Il T.C) I 1=5.NSAT INON 768

IF(NGPA-CLE-*C) G") TO 25032 INON 769

K1=o REPRODUCIBLITY OF THE INoN 770
;U 203 I=1.NGPA-C .ORIGINAL PAGE IS POOR . INN 771

11=1141 I N-J N '72

IF(MUJ)(1,5).N-.1) GO TO 2550 INON -"3

IF(hIN ACANC'M)O( I .).NEI ) GO T. 2" 45 INON 77 -

KI=1 INON 7'5

*kRI T()UTF .10 0) IN3N 776

2c43 -1lTc(CUTF.10107) INJN 777

2 5C J=I~' ( 1 .1I INON 77e

=1.,J C.S( , I) INONl 779

W=ih, XCC ,TI) I ION 7A0

CI-GPVAL(1) '6cSI ( I ) INON 7

C ,' u PVALC(i )v C1S I ,(I) INOI 7I 82
Ir (J .C i I C.(:,- r : l)=C I INN 733
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IF(J.eG.2-) CS(31-N,33-w)=CI 1NON 73

K=GPNt(I) 
1INON 735

K=INDXN, '(K)}K 
ININ 75L

SIGI=DSJ(T(SUM1(<K) 
IN) 4 7-37

SI =,PSIC I SISIG1 
1!)4 7'3

2650 %kITL(-JUTF, 10S10) ICS(J).N,.,C2C1,S5IG1.SIG2 I. IlIN 759

C CfARcCT & PriNIT ACJUSTED BIASES 
1NJON 790

250 Jri(NB1AS.EO.0) GO T'- 2E4C 1N J' 771

6RITE:(UUP, O P 1-C) ARCNCs I NNERi;CUTE- INOJ 7?2

LIN-S=0 
INON 793

Co 2504 I=,NEIAS IN.i" 7r4

rLI(Z' 7 .5Id= +3
F(t400D(L INES, 5 )EQ 0) WRITE(OLTP' 10 102) INN3 7 C

LIN E S= L I S .+1 I"O 797

=1NPAI 1i41 IN)J 7-3

I1=1 N. X:,L (I 411 7 INO 79

IF(SU.-1( l),LT.0*00) lRITE(OUTP,45030) INON P00

5 I 1=0DS%-T(DAES(SU MI ( I I ) ) ) 1N13l A-)!

CALL ZAT CE(ZSITT( I ), IYVC1 , IH' 1 SEC) INON F02

CAL. -ATES(zSEND( I ) I YNC2, vIHM2,SEC) INON 903

C1=T I MiN INON eC0

II= YTFPE(I ) Ilt-1 95

IF( l .h d.C) CI=ATYPF( 1) !..'( 5 .

J=:STANU( ) I"J:, £07

12 = YTP. Z ( I ) N sof

IF( 1 a LT, 15) UNIT=UN IT S(I2) INON - 0

1: {( I : .-';,7 ' ?: T=IC,!T¢(. ) INON _10e
-I: L.4: S NT-fT INON P11

IF(Ill GT*;P) LNIT=UNITS(4) INO 12

250. iAITE(GUIF 10Z 0) NAKE(J). ISTANO(J).CltblAS0(l),3DcIAS(IB)' INON r!l

S UNIT.= lASS G( 15),SIG1. IYD1 Dl, I -1 I IyV,.2, pH'2 INO : E

C I:4CFAL'clzNT ITcATICN CUUNTFR IN ;JN .5

2540 IF(LINt:-) GO TO 200 0 1 N-4 ?

IF(F ITc ) GO Tl 2 .0 1N'TJJ -17

C C- ECK I-OR INNrEr ITERATICN CCNER-ENCF INON 1 l

IFiA.( LT-"ST(T) I/'.SLST.LF, C)'.VLG) LINNR=. TRUE* INON I19

IFt(sNJT.LIN-EP) GCO TO 25 -C I":. e20

RITE(OUTFAEC(.0) APCNO. INN rE ,CUTR,CONVRG I4 ': 21

CALL EFR L;( 10CARSI C) IN)N 22

2500 Is:jLF=I.hc-a 140N e41

LINN-- - (LIN; EcN. AN l , I:NNF1 r .E I N 41M I N) R'NN E R.GE . INNMAX Ii o4r

.AL; To v ; 2 3IN 12C

3000 IF(NUTO,C; TS,) GU TO 2010 0EP IUCIBILITY OE THE IN2 22

IF(RTvrTEc.0) Go TO 3010 REPRODUCPAGE IS POOR
C wRITe LAST ;cCC,0 FOR P TAPE ORIGINAL PAGE I POOR

Lm,,EC=.05 cC 1 1 -)N E2-5t, yz r ,= Z; e.20 - i 2:

WoRIT-(kvTF) 2AYSTA, I r Y"GIEPH.,:c" -C,(":L--'-1N( 1 ) I= ,6) . ,"' 931

i , ATLAT( 1) *SATLON: ( 1 ) , ATti( I f) 1l .") 12

LNJ FrIL- hVTP IN')N l 33

3010 IF( A I S)- I W I F ( xV7Z T P .1 01 02) INO N .0 3 ?

IF(SI:.: AIT .3U1.i ,,T- vc.EO 1) FNDF ILE 17 IN'i _5

C Pr INT A-.C JU 2rY 0.,-. IN2"i . 3

CALL TYdI, CiL-('.-- YO,' -I :; I ::. A C '; .C I AT(., V '' " ) 1r' Z 
)  .

IF(I . =-,. 0r . 0) r:) T C C 0 ",C ' C

i'(. :J T.L U r--) L.U TO 0 I '
' ' 3
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IF(*NUToFLOTSA, GO TO 3016 INON S40

%RITE(FLCIF) (bLANK,J=1,l1 INOJN :41

L~N FILE FLCTF IN tN 42

C PUNCH AUJUSTEC ELE ',TS OF CRAG G EOLRAD INJN e 3

331 PUNCH ,4COARC.NO, INNFR. CUTEr. IY:Q . 1 IEPYMD . P-'i'sEPSEC. INON P44

: (( LLWT( I L ,I= 1.5) ,L=I .NSAT) INON E45

00 3019 L=1,NSAT 
INON e46

IF(B0(L).L.00DC0) GO TO 3019 1NON Et.7

IF(CD(L,1.,GT.0.030) PLNCh 4S510DAG(1).LCD(Lsl)*D
R AGSG(L

il)s INir e"S4

. CG L.2 iJDRAGSG(L.2) IN ) l 49

IF(CL(L, C).GT.0.00) PLNCH 44510, DPAG 3).LCC(L,3)DRAGSG(L3) I MON 350

FUNCH I,,, z0.L.ASAT(L),MSAT(L) 1NJN 651

301; CUNT INL 1INON 852

3023 CONT I NU INON 857

4000 EST TA'IIDEX INDN 585

Ir(UUT L. LC I ) INNMAX=MAX2IN INON 55

C STLORE U:CATC A C PAQ A'FT S IN-HJ e 55

CALL ,ATA C(AFCNO. FALSE*. t
T JUE. '

v eTUEo) INN 5 57

IF(UkrOTSA ) C TO 4055 INON 35-

C PRINT ,i)JU;T EC PAPAm:-TER VARIANCE-COVARIANCE MATRIX ININ 959

WKITi( uTF .COO) ININ , 0

K=-o INON 661

JI=0 IN 3& 862

GO 4050 L=I.NEAT NON 5663

KI=KIto I N-N 6.

L'-K1+1 . . 13JN 6

%H I T tkL, f I U IU b L Ak r NO i -1TL i i 5. i 7

CO 400U J=LIL L2 IO ,,8

S1=J1 J INON .'")9

12=Jl+o IK 1I.) N 870

vRITE(uUTFId1I11) TTL(J)9(SUMI (K).K=I.ll2') INON' 871

4053 JI=Jlh I +lN.)-J N13N 72

IF(NsAT.GC .I ) .- ITi (CUTP,* OC3 ) IN3N 973

CALL . F- c. L(SL' 1 I, p  t A , N C
1

I P
'

. I "Er F T TL) INUN F7t.

a055 IF( U I L.LT.0.C .C . .JTLIT R )G') T'D 40'-0 I1Ni34 75

IF(uAY0-LC' I.GT.0 CC1C0) INITAL= I *TE INON 37

TUniO-=JEhxT CGT IOCO INON H77

IF( TU----FO ) OHEiT=OPlPT-1 O030 i IN-N E-7&

TrEFT =T CEFFO TLINJN 9'9

IF(IoA (1),CT.0) ISATIC ( I) IO A I ) I N'J'i 8-0

MI>LJ (2) =0 IN kJ 8 1

C VPIT= UPTINAL U9fl1 TAPE GN LAS. IfNEP ITERATION OF LAST CUTER INON 9E82

C ITtATICN 11NN 8P93

405 c C~,L U ;jl( 3 D4_I INON

406C A'.,OACF:C+1 INON 635

IF (N(,PA(C.L .O) GO TO 40c0 I'ON 8c

C-: A-Ssc (E I'N.TFNTIAL CC.rFIClCISTS .ITH AP-'rI.RI VALUES 13r3N !t.7

LU 4C30 I=1NG 'AC IN )N P j-

JN=I.,xC S(1. ) INON ?0

I NXC: (3* N) INON:  091

Cl=JPVALU(I C S 1 I: Uli po P 2

F( J.,:C ) I ( '( . 3) C IN l -3

0, I .- ( ~ . j. CT,.\ .C$) GC T' '1) I ")rN -C:
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GO Tu' 30C 
PIOr.N 8

C ST'6P IF NJ C[W.N PAPAM;ETERS ADJUSTED OP tF e-t4TRIX CUTPUT INON e 1-

410J IF (N--T LS :.G. C.ANO,*NGCCE0 s0NDANDTINE-0* STOP I INUN

IF (.5MA I S T P f- 
Itj 1 '9 C

I~.F1zS(RFC, 
1c: 900

RMSPRV=R&SALL 
IO 0

tNN.ALL :N iAST NP~NT I D EN 1WN~ 9C .

C C-ITAIN STT,ITICAL SU'AMAAY FOPZ ALL AP.CS .INON 9 C

CALL -STA IKF (4 ,C.,4AAL.FSALL , P P,P PINON .3 0

C Fq ldiT KrSI CUAL 5U.\9.ARY FCOR 5LL ARCS .
1N; IN 9'2)

akITpC(UjTPs20111) CUTEP 'I j!N 9' 7

IF(NUALL(I).GT.O) .- ZTE(.OUTP92C120) ATYPE(1),NOALL(I) *TYPRM~S(I) 1N ; )

IFCN-- LL(J).GT*0) WR1TF(OLTP,2CI2O) AT'Yrc(J) tNOA)LLJ) TYRS(J) 110 11 I1

4 1 PJ IF(:iJ,.LL( fl.NCALL(J )oGT..O) W'TE(OJTPqI10O2) 4; in 12

.IF(.NOALL(I)*LSL.C) GO TO 4130 14!3! 9 14

~I~.JTF212)ATYPE(I)tNJALL(I)9TYPF S(I) I N-N

4120 CONT INU-: 
I14)N 01I7

hkITE COuTF,20 130) NqALL.RPPSALL I NU N 910.

lF(L&j-.T- t.ANL.LITP--S) CC TC 10220* 1NY 1

EST rSTA=Nk, ST 
INJ'*N 020

C Ct4LC.ULArE A'..JLST:.C CZD4-MGN PAPAAETEr. VALUES INh IN 92

CA T NF A PT -. DS Il'J 9231

CALL CCACJ(CL-T::H 
Vii- : ~2 It

C LPL.AT.- A C AC.ALSTEE PAPAMETFTZS FOR AZ'JUJ.;TMNNTS TO CCNMON PARAMET'ERS C.JP ~2

262C CALL- UPD AT17 (NA C5. OUTE ,N14START. SUVI , C-LTA, 2 'i'

:tP L TA ,T TL ,iSN)3 3--2I A SI 1 ~*7
Z) I 'i4fNCdCL'+ ~~AST 4"NT I CN I N04 SO?& E

C PP 1. T C 3 -14 +-N AD J UST E P PA P- 1 rEP VA 91 A NZCC n-V AQI A NC E 11A T QI X 030N

C A L CC ,;EL(5L I 1 T).IC UT-7 9TT Ai' 1,40,1 031

IFC -UUTEA ) G') TJ 10220 1N0'J 9312

(.U1 -,,C. uI Ep + I 
I N )N 'jl3

C Ct-ECI. FOR~ GUTZR ITTR(ATICN *C3:NVE"PGcNCE AN INCQ-ENT ITERATION 1, , ,2r

C CCLNT-', 
1r4O'. 93 5

SLOUTER=sTPUE0 INON q35

I F (OJT k#L -: I NJUT I L C LT FQ A L Sr iN N 9 37

LOT LRL C L .. T P. -. UT R* EYAXLT I NON '73P

ARCNt.= I 1.J4N )39

C AEo1NZ) SCr-.ATCh FIL:E 
Z)O ~A

tz4INJ SCFA 
I NON q."1

kFAIN SC;CREPRODUCI]BiLITY (1 Tii&
F~N. LIP .ORIGINAL PAGE IS PflOX/j I N074S 93

I F:40 T .E A -!T SU TI) 200 jj

C Rc .i.1% JUTr'UT 4r 51P.;T TAP.E t' (.

Cu, T !) 2 kG

10 22 J IF(*;J-JT @CkDSIS STUO ? IN'l C;*

C IL - 6 Jv TQA:.K r:.19 lNIP' 1 _3

iJ l IL: z ;.D TP tNC~ -1 -
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STOP 3 INON 952
C FCm AAT STAT- -NTS INO i 953

13001 FUk.MAT( ILe14,F7 4a24 , I 1,2FF2.0os8. 2( 115 14.0OF7.4)v17s IA)1 A I lJUN ,95

1012D FU,lIAI (ic.2X,I, .2XF7.4.2X, A6, 2X. FIB8v,2X,cI5..o2X,F15oS) INUN 9-55

10002 FO:4AT(3C : .2 ) INO 956

10440 Fd:.rAT(l I- ,1. 3HAQC sI 2,4.i ADJLSTi:D FRA~AiETR SUMMARY FOR INNER 1 INON 957
ITEiAT ICN, 13, OF CUT1 ITEDA-1IO:N.12/ IHO, 10x,7HSTATIONs8X. INON ;58
2 ' i PAAPETEF ,X 5HP'AR -TE R VALUE .13 , INON' 959

2 1 HSTA .CARC DV IAT IN,'X,24COVRAGE --- YYMMD HHIM'./9X, INCN 90

.J 1ih A NAW- l,7X,4HTYP.,")," 
-  

PRIOFIl,3X.3HADJLSTED,1IX, INON .:1

4 t-1tA PF IOF: I,3X, H &CJLSTED. 7X ,513CGI . )X .3H.4.Ei4D/) INON St 2

1045C FO.QAIr(2.XA6 ItSXA6, - EIAS.2X, lo 1 : 1.3.2XA 2EI I3,2X,2(18,I3) INON 953

*J 1N N 954
101C-C FUK.:AT(1 I,29X,3HACl13,3OH REIDUALS FGR INNER ITERATION.13, INO I S55

* 19 OiF OUTER I TAT ICN 12 1 5X%~--HAGI,,//SXx2HTIME OF DATA ,  I.N91I 9s6
* 7X 3HEAT2X, INON 967

S 7Ha, TAT IN,4>. lHME-. A S ,F '4ENT ,9 X Srl IESIDUA L.,3XsSHRATIO,6X, INO N 6l

I I --- ASU EM -,IT TSX t- E 5 1 U ASIUL,3X, HRATIO 3X,-. HLEV5xa.HM AS/ INE"AN "6?

I* 1X.J-YY',LC Hi.MMS SCSSS SSS TRK~) NAME.4X,;HTYP,X,5HVAL E, 11)N 10

M &X. bH(C-C).X,1 1'HTO SIGMA 1YPE,6X,5HVALUE7X.SH(O-C),4X* I N 71
. 14rTO SG A (DEG)'5X,2FNO) INII 972

" .131 Fnm.mAT('C U ITS F:1. INFCP :ATI3h ... LINEA ',6X, INON ?73
S M'LAASLEE"'NTS - KILCvETq:S',5X, ',SIDUALS - METERS'/ INON 9"7

42 X',NGULA'r,5X,.ME.SU F* NTS - DEGrEeS'5X. INO 7?5
k * ' kLbsICLALS - SECON)5 CF ArPC/2-,w, 2h 0N 976

S *, 'LII,-AF .TF IEASURMIENTS - NMET-RS/SECOND Q.ESIDUALS - , lNON 977
S' N T 

1i N- - T E
P
S / 

S
r

CN -
1'/2 X 

T I E ' X  
I N)I y3i

* i'EASUFMENTS - MICRCSECONDS R:SIDUALS - NANOSECONDS*/23x. tInj Sova
'FHINC-E L ATF MIEASURE.'ENTS - MILLIHE.RTZ',X, INON 930

S 1NlICLALS - ''rCOHTZ/ INON 91
* 5X I CTI-N CfSINES AQE SCALED) Y A FACTOR OF 1000'/ 1N)N 9S12

:-J 36X,'ECCN'T. JCITY IS SCALED BY A FACTO OF 100C000') INONJ V.3
1010'2 FOPM .T(1x INON 9 ai 1 01)0 F T(1x .ISI.F10.'.t.H SAT.!2.1XA7.1X9A6sF12*49C13.33FL3o29 Al*10N 55

* 2x A sFl I 4. 3 3 . e 2,.!,F 7 2 I3) INON 9..
:> 13104 FO L .MAT(IXI,'I C69 , - SAT,12I, 71X ,7 1X.46.F'2.4,F13,3,Ft.2 A.I, A1 1 1N -37

* 41 ,F7.2. IE 1NON ':8
101Cc FUh MAT I ,l.17X.CHSATELLITF .12, -  AZ9C.IJ, 1 1N0G 9F9

* 3.t i CTANGULAR COOC.!NATc SU-.-i' Y FCR, IN 9)0
* ILH I-r ITE.ATION.12..1H CF UUTEjP ITERATION,12/ INON 991

I- C ?2 .34H-"POC - 
C c  

LE IENTS - Y LAlMr;ONT1,OiDAY, 17,3X, Il.Y7 3 ' 2
I ri HOU;Z'.MI'IUTE ,o S-CCC' ;f . IS , F; s I4/ HC 33X, HXs 12X lHY , 12X IH , CQ3

* 10x,%Hxr:H X , i)T.Ox,'A Y T X,hZ 3 T/23X 3 ( 10 X 3H(I) ),1 X,3 Xg I N l -
j ,

9q

SF (/S))/1X) INUN 95
I101ic Fi'J'.iAT (cX !. , I ,3F 13. 1.3F12.4/tx) INU 99F

0110 ,%J. ,T ( I .C/':Ex,12H :.I S FCSITI C"IFII, v ,4 x?H,41X RMS VELOCITY,FI 11 .0 ) N1I .) cf)7
1010- FI'-i k r t(1kC/, x,' T-LL ITE', 2 , Ar :C 4. I , VA-IA CE/CQvAPIANC IvNL ) g 

-

A ..IAT, al CF CO'-CIN ATS'/1H0,20X.A .9.X ,AX,A , xA6.9X,A6, 1 Iu l 9")9
S A.A) I tO 1 000

1011 FuAI (It .x. A6,x, t .P rl .7) n1 N 10:31
1011 t FJ-'-1AT(IPC/e,7X2 5-KEPLE -IAF E L ENT SU. P A YIH0Y/ *33XIlAa13X*I H 2Xs I'.I 0)

* I.,"X.' H.A ASC N r 'DE IG ;)E 1IGLE -CEAN ANC'4ALY/31X, Il .1C03
* .- (MT 'S) .1 e X 4( 47,c H( )'G ,,3) )/X) IN t.4

1011 . r )I AT (o . - .-F I ,. Ir 2 *4F 3 / 1 :) IN43NF 01
105Ci1 FU. 'I- ( I - I . I C:x, IC.1 21 0Nio

S 3.:'1 ,',iuJt;,I , Fu. C-E L L ,'A4r. A' t ;S cO It)H"R I T::,AT LON. 1 3, IN ,10' 0

lA,.,u PAGe P_,,,4
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S 1*Ii OF OUTER ITERATICNI3) INOH1008

1052C FORMAT( IrC,40X,3HS4ATELL I TE PHYSICAL PARA-A.ETERS ADJLSTED//20X. INON
0 0 0

I1 HC) F FIC IE T. 19X I, VALUE , 21 , I JHSTANr.PRD DV IATION/41X, IN O 1010

* 3HA PfI10: .I, 7 X 3HAO'JLL)TED, 1 0 ,*.
H
A P P I O I,X ,8HADJUSTED) 1N' 1 1i

10530 FOZ MATI HC, 37X.A4HGEOPCTE :TIAL R-ES:]NAjNCE C.DEFFICIFNTS A'JUST=-D// INON101
2

20X, 11t-COLFFICIFNT I;X,5SHVALUCE 21X.1t HSTAN DAr D DEVIATION/%1 Ix I NO0 1 3

* :3tA PRIORI .7X ,P HADJLSTFD*C-X .2 ' ,HRATIC TO A PRIORI ADJUSTEDO) 1I1)N101
4

1050: FUJM AT(1 > .31 SAT I21X ,Ae.D1 c-. .D 1 . 62D 15to'. INtNIO 15

10E10 FO L M AT~( Y,AI .IH( . 12 1H ,, 12. H 1sH ).O2l 6,L'1~ , .1X, 2D16. 4) 1NON1' 101

10202 FJ~~M::AT(J CSTATIIN.s,15,SH AT TI'Mt.17,15,F l, 8IM N3T IN TIME J.DER) IN3N1017

10303 Fui'4AT(1 1,.5x .HAC. ,31H SAILLIT EPH-4.-RS FC INNER , INilN01'3

* .trl1T;CiTI)NI3.1cH CF CUTER IT.ERATIN,12,17X.4HA AG, INON1019

e 13/17ho TIeW OF ATA, I 1X,1HX,12X,1 Y,12X,1HZ,XC!3 HXDJ,
-
.7
? X  

1"I,)NI10C2

* 4rlYU3T,7X.4HZDOT,4X.23IFGECDETIC LAT LONG (E) HEIGHT/- IN)NIC21

* 20H YY.vI.O HHvM SS. S5 SS-,X,H(K'-i).2(9X,4H(Ki)),lX, I-IN102?

S 3J(oX,tF(.'/S)).5X.2(I(CLG F S),2K).4 X,4 H(K )) 1Ni N1023

10301 F..iT (1X.I, 3, F9 -3P13F 3. 4.GP 2 Fll ,F12 .F11.5
S
-3P3F

1 3
.'~. I1 NON102 ?

* OP3F 1 .4. F 12, * .. 11 E , - 2PF 13,, ,) INONI 25

1030 FL;-..iAT( 2Ox,-:1P F 1 3 ,0F. 1 ,OP F - 1 e F12.5 F 1 F ?5, -3PF34) 1NON10C ?

10302 Fu -i-AT(( iI .12(/1HO0)3(/2X.20 -))) I 11NON 027

19303 FOA.IT( lC,44Xs ;PHSATELLITE,12 20H CUFRENT GEST ELEMENTS FCR ARC. I ,1'N-10 2

* 13// ' I3N102

*,4 ) IHX, 25X, 1HY .25 X. 1 HZ// INrON1030

o. 30X , 3D2,% 1// 2X, ' , XDOT .?2X, .4HYt DOT.22x,4HZCOT//30Xs3D24% 16) Irl.v,; 1 01 I

1060C FJ,:4AT(IX,I P, ILIIF?.4D24ss'Il1CX) I IN3NI032

20111 FU:AAI (II.1 J2X. T3TAL CSI)IUAL "SU '.1-XRY BY MEASUREP'ENT TYPE FOR 'I 1N.'NI 033

1 'CLTEC ITErATIlN,12/ LNONIt 0

;- .,.C*2 9 !1M ".^. C '7E 'T .: !I I lug n= . INONI035

3 a EIG -TDOXH-kEIGH-TEC/1H , 1X,4HTYPE, 16X,9HRESIDUALS, 1 O i 036

4 1 NXC3HFS/) 1NON1037

0 12 .; F u AT( I ,1-0X A', 1 X, 5 1 1 5XF 10. ) INON 103

20130 rOt,:AT ( In r, 3X, l HI VS FCR ALL, 155. 22 H WIIG"TED EASUqZ 'EIMTSE 10 3 ) 1 1' 9

4447C F:'.%IAT (1ho' , X' t. f ir'jDCT--NTIAL FrES"- 'ANCE C.Z'-FPICI1:NTS ADJUSTE)/1 3, "
.1 JN1^ 'c.0

1 I It C- FF ICI.NT 1 CX.-rHA F- IO= ,i, IteX, 4HA JUSTEO/1 X.5 VAL. X t5V L . 1l1041

2 3X,1I-tP-ATIO TO SIC54.3X.5HVALUE.4X.HSIGM'A/) .1N0"1042

14475 F1, IT( xA H( 2, H ,12, H) 4x (2x, 1 . X.) IN'N":'1 3

A:.4'0 FO.-'iAT(1 1,23X vHAC,1 3,-.- SA "TELLITL K-PLP-RPIAN EPH V'P IS FOR IT-RINONIC0e'.A

SATIL N, 13 25X * 4HaGE, I. 13//.X. 6HT I ~.l 7X . -1 1 I H='i ~.5.,15 IHI 1IX, N I 1 0 -

.11 HM AsC NJDE, s.X. 114A~PG FPIGE .K, ,12H 
v F 

AN A NJA'.LY/IX. IN3"I1016

oI HYYIv. % Ht'.M SS 55sEXH('-!ETE'S) , 17X.E(2,,151O G 2'M S 3SSSS S)) INJ.'I 3A7

44EA 5 FL:AT(I1X.1 .I'5,F. ,F 1I 1,F 13.11 .A(2X,213,Fg95)) INON10I

.t it F0C,.I(. T( 0- .F1,.4,F 15.1 1 ,4(2X.21 ?.: .5)) IN. )N104 9

A493CC FO. 4AT('ArC'.13s' AOJUSTLD PA : A'A.'T IS FOR INNl kR'13.' OF CUTR'sI21N .10:50

* I/Io/l , I '.,F , / ( "2[. o 16I ~ I fNE .I) WIN N 1031

4451 C F c. 1AT(A::. .I .1 2F 15. '-I , D 1 5 ) INON 1 C 2

443 C 1FCdMAT (3FAT.2X I I x.2F1t.5) 21N3I0-33

45C30 F:~tAT('0;*v'L't"** NEGATIVE RGU'.--NT TO OSORT FCR ELEMENT', IlNN1054

* 12.' I- N,,-('D ) It ON1C55

4S01C F '4AT('Ct'.as*. T. N!GATIV ArcGUV.-I1T TO DSOQT ICR **A6,*)II.1Nl I.l NI

4010 FJ,e.AiT(
i 

.-
'
.*' S NEGAT!V LtGU' IENT TO '3SOPT FOR I3IAS $S wo4*')1N3105'

ai000 Fin.'AT ( 1x 121C!1.;O I4 0-

4A SbCL t) T.<'c(T I (l t-1I >, . r * i A- C' .1 ,' I. MS '.1 IN , R I :ATI)N' 13, I1'3;1C 'V.

u * OLT ; I T PArI 'T ',! ?/ 1X . CC'iV-- .)GEL- 'IT 4I' T2F1 I 1, 21VIIC-0

T * r..CcsNr CF T iC FrMS F:pC ThF Pc -VILOU !T-,TIC F THIS AR .') 1:1.h1001

7C00 FA T l t- 4, 77X. . I HTA ra~ CN F. hL Y -.Y F.-r, 12) INONI 102

4'| 1C, r i-<'.',T (1 - 71' . - 1 .1 \ ,A i t /* AT W71(- L
- 

.I = *F'*2, Ili ) I :'-

'.720k 4 -"7.X ( 104, 77 * II 1: : 1 Y T-,. .' [ 1 ;i A *'' ( -LKV =- > .2, 1i )) t'I2:.,2"',

4-00, F ( It- ) 1lCiO'-8.IF3
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1. AlvE ADDYMDO

PUFFCSL TO ADD OR SULTRACT DAYS FkC'A A £DATE IN THE FOR:A

YYMMDC AND TO PRCVIDE THE USEP WITTI THE NEW DATE

CALLING SEvUENCE CALL ADDYMsD(IYMIDICAY)

SYMbLJL TYFE DCSCRIPTICN

IYND I- INPUT AND OUTPUT - SIX DIGIT DATE IN THE FORM

YYM!!DD

IDAY I INPUT - fUMPER OF DAYS TC Do A3DED CR SUbTRACTED

FROM INPLT TAPE

SLt-rCUTI N:S LSED NONE

CCVMLN 3LOCKS MONTH5

INFUT FILLS NJNE

CUTPLT FILES .ONE

RESThICTIJ NS CANNOT PROCESS MLLTIPLE CENTURIES

SUbiUUTINE ACCY,:D(IYMC,IDAY) A3DY 2-

CG:MCN/MCtT HS/ .'ONTH ( 113 2) A)DY 3D

ISU,( Y)= INC(.(C3( IY,A),I )+ A-)DY 31

C SFPAhkTE YEA/.,vCNh /AY A'OY 32

IY = Il,.U /IGCCCO A)DY :3

IK = I *lCC00 ADDY 3e

1M = (IY VC-IK )/100 Ar)DY 35

ID = IY.iC-IK-IVI100 A )DY 35

LY=Isu(IY) ADDY 37

C CCMAPUTL ELA-'SED CAYS FRCV *JaNUArY C.O ')F CENT'JY A-DY 3e

IU=( IY-I )v 3E25/ 10 N NTH(IML N+I3 IDAY ADDY 39

C CCMPUT N-'-. YEA/I'GNTH/C AY ADDY 40

-Y=( I; -1)*I.O/3 6 2 +I A"DY 41

13=IO-3-- t2t( IY-1)/100 ADDY 42

LY=ISut(IY) ADDY %3

IF(LY ': I,,~R ID.LTo3t ) GO TO 5 ~ kDDY Ae
IY=IY*+1 ADDY 4-'5

10= I- ; .= ADY r-

LY= i Su ( i) REPRODUCIBILITY OF THE AorDY 47
5 CO 10 1=1.12 ORIGNAL PAGE IS POOR ADDY 4

IF(I.,L . CNT (I+ l.LY)) GO TO ;0 AIGINY
10 CLNTINU i ADDY

C PACi~ N-* YY.. LD A2DY =1

20 IY..)=1 Y I CJ3 -I" 1 0 0 + I -f NTH( I LY) A )OY n.~2

ADZY 53

14tTUkN ADDY 53

N8 

AODY '
- ADD'(
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ADFLUX

o t ables in the location

Flux values are added to the tables inthe locate of the

corresponding to the number 
of dayhe firtee the date of the

flux values and the day 
prior to the f is resete for flu datare

in the table." The stop date for flux 
data ins reset to re-

flect the presence of the latest available data in the table.

flect the presence o

ti the table-but for

For dates within the range iof terplatiabone bet forn

which data is not available a linear interpolationf the missing

the two non-zero points adjacent to the ends of the ass.ng

data span is used to compute values to fill in the table.

The ldgical function RFTMCD is used to determine

when a Reference Time card is encountered signifying the

beginning of a new arc.

The function JANTHG is used to calculate the Green

wich ean sideral time for Jan 0.0 of the reference year

and to load flux data into CO"ION FLXBLK

A flux file is written containing the information

A flux file is written

obtained from JANTHG for each arc.
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NAME ADFLUX

PURPO SE 1 ) TO ADD SOLAR AND 'MAGWETIC FLUX TO STORED

TA13LES
2) TO CCOUNT THE IUMFRF: OF ARCS IN PIUN
3) TO WRITE Oh SCFATC.H FILE ThC Gr!EENNWICH HODUR

ANGLE UF JAN C .0 OF THE F:FFRENCE YrAF AND THE

FLUX CATA NEEDED FOR EACI A/PC

CALLING SEOUENCCE CALL ADFLUX(NAFCSMGFLUXNFLUXSFLUX IY-DLYMD)

'MBOL 1YPF DESCRIPTICN

NARCS I OUTPUT - NUMBER OF ARCS IN RUN

MGFLUX I INPUT - OUTPUT - V~GN.T IC FLUX OATA

SFLUX 9 INPLT & CUTPUT - SOLAF FLUX CATA

M'MD I INPUT - STAPrT CATI. FOR FLUX CATA

LY1'.D I IhPLT £ OUTPUT - STCP DATE FOP FLUX CATA

SU3ROU1INE USEC ALIST AND2 -DIFF E-RCR JANTHG
RFTVCD

. .'C ONt B LGC rS .'F L'XU LK 'I NTICLK .'T PE LK

CON S1ANtIS USEC PASK

SYM3OL IYP- DF.SCSIPTICN

VAEK 12 ' HEX NUME Cr USED TO EXTPACT CECIMAL NU! P.ERS FOM

TH-IR EBCDIC CCE

IN-UT FILES INPT - INrUT CACS

OUTPUT FILES FLTP - FLUYX CATA FILE

RESIRICTIO.NS MUST EE CALLED CiOFCF-E FIrST 9EAD

SUBROUTINE A- p LUX(NAFCS, ',G L Ux.NFLUXS cLU X, MY , LYI O ) A'FL 45

DOL I-l P:2 IS!CN CT1 ,CT.OATA.N.FL.JX5.VA.tLUE1.VAL'JE2,JANTHG, THETTGCo A"L 4(
.)OL.ILE F;ECI$i 5! N FLLX1. FLUX2 ,FLUX , FLUX4,FLUX 5 A PFL 47

LOGICAL LASl-FTICC %r FL 4-
IN1EGEC- FLTF ,.:.ND2 FAPL 4;

INIEGEF42 A ( 0) SLUX (NFLUX) .'C.FLUK (N LUX) CIFL C<.
CC MA 1/FL xBL/ LUi 4 ( , U X ,Xt( O) L (405 , fLUX ( 4 CF) ADFL 51

* =LL4( ") ADrFL .

C(0 M'.rj;4/ I INI'- LK /'I )CT1 (- ) ,TH: TGC , f-r { Y (76) AO'L

CU .V ,IN/12..VL /I NTP ., I C:!(c) FLT P G T
P ArCL FL

IN1..Grf *2 McpK/Z CC /

K/REPRODUCIBILITY 
OF THE .L -.

ORIGINAL PAGE IS POOR
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DATA FLLXSCATA1N/6HFLUX 96HCATA / .C-L t

C' PINT INPUT CAK.FS &LFL E'

CALL 4LI S ACFL E=
C cL-.AC PAST TI TL:- CA.FDS C9L 5

L AD( IrNjP 91CC CCI r FL &r

JD AT- -L N MC. A IFL E:
C SAFCH. f O,r 'FLUX' CA/,CS tr'FFL 62

1 R A:) ( IN'Pr CC (')CTI ,CAT:TVALUE 1 iVA LU -2 ArCFL 63
IF(JTI.iO.L/TAN) GO TO 2 sCFL E
IF(T1.- :..FLUXS) GO TC I 1I'L f5
I DATL=[ ATPL-.DC f~ICL 6~6
CA LL ' I FF ( N"( tb'( ICA T'# 1 ,TCAY I S t'C ACFL 67
IF(TI Y.G, CAt O.I AY.LT.NrLUX) CO TC 3 t. CL C(
Pk INT 4 C C .rCATF: A.EL 6 E
CALL .. FRC;(IC ,FT1) ACFL 7
GO TO I A CFL 71

C AL.) FL L x TO TAL LL ArPr.-L 7Z
3 IF (VA.LU. ,CI . C. CDC) SFLUX(IC.AY+I )=V LU 1 1. , hl 40.1C AL.FL 73

IF ( VLU: . .i, 0. 0o) .VG LUX(ICAY+1 )=VALUE2 I ,CD I +Co I CO 1T'FL 7I

IFr( IlAT. GT.LYMt ) LY O IAT1 A r L 7-
GO i0 I A rCFL 7f.

2 IF(J A:.l:O.LYV',I GO TC 10. A.I[FL 77
C. ALL DIFF((.' ' ,C WLYW 1 ,J /.Y sJSI C) f, .FL 7E

C INTLRPOLAT:. TC FILL MISSING FLUX VAL.U.S JP TO TH-
r 

MCST RECENT T/C.V A[FL 79
C VALL .r. Ec

DOD LL=I .2 &'F L  El

- TkELT= AL : ACFL E
A' "., IFL fS

IF(LL.ZC.1) I =F LUx( I,'iY !) AFL E5
IF(LL."C.2) F.= "SFLUX(IClAY+ ) tL E5

K Y= I. A Y . ACL E

4 IDA Y = K -LAY ' ACFL F;7
5 KCAY =KC AY+i ArFL

IC(KL'AY.GT. ,CAY+l) GC TC 6 rCL ;:
IF(LL.-C.1.N'.ScLUX(KOAY) .L.C ) GO TO 5 A [CL 1:
IF(LL., C. 2.//'N'. ,'GFLUX( K,.AY), L-.C) GO TO 5 ICFL CZ

IF(K)AY.'0.J..AY+I) LAST=.TrU-. ADrFL S7
=I) Y A'rL S

IF(LL.C. 1) Y=SFLUX( IDAY) 4FL C
IF(LL.,:C. 2) Y=-GFLUX( I AY) t.fFL s-

X1=KDAY ACFL S-7
IF(LLJC.1)YI= FLUX(KCAY) ArFL 5-
IF (LL. C. 2) Y1I ='.GF LUX( KAY) ' CFL IC

A14=( Y1-''t) /( )1-x) l rFL iCC
bS=Y1-/. X1 ACFL IC
GO TO 7 1-FL 172

6 KCAY=;' , Y-1 .. CFL C
LA T=.T UL. ClrFL 1CL

7 I =!'.- L Y+I tCFL Icr
CO e I=11:; ,KltY I "=L ICt

IF-(LLt- C. 2( )L ( =t c' ;! .-5 ".
I.FL 1?C

IF.LL..2). LLX(I).(v4v..f. * ArFL IC -

f (LL."C. 1) S'-LUX(I I r=A'.tx +4 .3 ACFL 1C
S C' NTINU ADtr I -

IF(TN)T.LAS1) GC TO 4 trCL : 1
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9 CONTINU .. ADFL 112

- SCAFCHIO -.PEf NCf" TIVE CArD A"FL 1!

30 Fr./.'(IN o,2D C0(C ,Z lN =20) A ,CFL 14

Ir(.NJT#.PFT',CI (A)) GC TC I: C /. CrL 1.i.

C COPFLTE R FLRT C". YEAP AI L Il5

I Y=1 4 ( A4:2 (4.( 1 ) , A SK)/255) 4 ANC2 ( (" ) , S K )/256 DFL 117

C RAc* '-P:Ct1 CACD ADFL 11t

- AD(IN1lp,3C )C) IYWDIYWND AVFL I!
-

IF (IY:-'DD.G1. 0) I Y-'D=IY C 4 71. C'2

NA KC =I'A. C S 4 1 .VFL 1

-' TCt.c V IrJ GR-:.CfVICH HCUc ANGLT: OF rEFFI-F,:NC- Y[AR IN , AIANS AND krFL 122

C S.L;CT FLUY V*LL. S F O , AfC A FL 123
It-_TG )=JA,THG( I Y'C ,1 Y %SFLUXWG' LUX . 'Y MDLYMC) AC.L 12.

C WRIT7 FLUX FIL'. DPFL 125

UF I T. -LTIP) TL. SC ,LUX1 .- - --- ArFL 1 2P5

Fr ITC(r LTP) -LUX2 AC.i. !27

kE IT(' LTP) LLX3 tCFL 12 :
b7IT(: LTP) -LUX4 AVDL 12-

l IT-( LTO) FLUX5 ACL I?C
GO TO IC A-.FL 13:

23 NLFIL_ FLTP hAfFL 13?

S ,VIJ) FLTP 6CFL 13
P. lN) INTP hLFL I2

F U -1 ADFL 125

10C3 Ff'- AT( I X//) ACFL 13'
2CCC F'rAT(C CA ) ADFL 17
3C((3 FOP'MAT(16 v4X,916) t W:L 12

4CG j =Lh'AAT( 1H 1,2CX,'CAT'L17.7 ,' N)h FLUX CA u OUT U-F ;ANG OF ' . APFL 13-

'TABLES. /IHOX15X,'CACk, I GNCFFC X-CUT ICN CCNTINUINGG./ ) A FL 1t

5CCCO FO'4AT( P6,4 X,3L158) ACFL 1i4

.. 6O 40FI. !4

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR1
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ENTRY

/ T CARVS SEA C fOR

TitE CAVR

READ PAST
TITLE CARDS

E
READ

CARDS G COMPOTE

YEAR

INERP8OLA.0-

TO F \LL

IISS!.tG VAL\ES READ

E.PO C
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ANGLE AP-C
FLV.. DATA

R\q'ITE FLUX

F LE.

° 1

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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4A 'E ALIST

SPURPOSE " TO LIST CEODYN INPUT CARDS

.CALL ING SECUENCE CALL ALIST

SUBfOUTINES USED NNE

CC.MiON eLOCKS- TPE9LK

INPUT FILES iNTP - IFPUT CARCS

CUIPUT FIL S IGUTP - PRINTER

SUg;:GUT I E ALIST ALIS 1F.

LOGICAL*E LACLLZ20), EF) ALIS 19

INT"G: 4 ICA -, 3_LECT /HEHL'/ ,DLETE/-^HELE/,ENDALL/4HENDA/ ALIS 20

cO3 IVALLNC-( ICASE t ,ECFC:( )) ALIS 21

COIMUN;/TPELK/INTP. ICUTP, IT'PE(10) ALIS 22

LATA IPACF\//,LINF/1/oFND/oFALEE*/,
I D A T A / 4 r i

OA
T A /  ALIS .23

C LIST GJ-dYhN INPUT CA-DS ALIS 2e

.,iTc. ( IJLIP, cCO) ALIS 2T

~IT E(IJLTlP.2CC0) ALIS 2f'

r I T t I(ULLP,300 ALIS 27

1 wkIT ( IOLIP,101) I"AGE ALIS 2A

IPAuE= I-',.(C+ I ALIS 29

I=0 ALIS 30

IF( iA,) CC TQ 20 ALIS. 31

3 EAD(iNTF,1J0N^ ')D=q^) LRCCD - 4LIS 32

7 1=1+1 ALIS .33

,kIlTE( ICLTP, 1C2) L 'ECzCrLINE ALIS I-

LI .=L I N:- 1 ALIS 35

IF(ICI.C.C) GC T? I ALIS 35

IF(IC,~iEL)T.1 LATA) END=).TUE. ALIS 17

IF(*NUT&ch tD CO TL A . - ALIS 35

2J ,-AJ(INTFI30) .N-)= -  LF.FC CD ALIS 39

IF(iCAo a0, FLECT,CR ICASE.E DELETE.,U".ICASC.EQ.ENDALL) G3 TC 7 ALIS AC

N= F AL =, ALIS 41

IF(I*LLEC) GC TO 40 ALIS A2

H- IT( I3LI P I C) I PAG2 ALIS 43

IPA(,L=IPA( E+1 ALIS 4A

1=0 ALIS 45

Go TO 7 REPRODUCIBILITY OF THE ALIS ad
40 vkIT;( Jt,P.102 )  ORIGINAL .PAGE IS POOR ALIS /s7

l=I+lt ALIS 4C

GC Tu 7 ALIS .c

S h AI-AL I lP ALIS 50

. T J, fALIS -l

fC I-o.'A T (20l ) AlS 52

1C Iiu-.' ,-T 'l LI ',Ti.G F MULTI-ARC C O-AY SCT-U' 
-3,3X.fHPAGEv,I3/// ALIS 53

10l V .- 'AT (I .22: . 13 I ) ALI.S 5

102 rJ,..**T(///) ALL'S -,
L8.0-52IS

8.0-52
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1000 FUR.IAT(IPF220X,5(IH)/20X.7( IH )/IX,9(1Pi)/13X.4Het**-2X,4H****/ ALIS 56

* 1 ix, 9He 3X . -4H** V/17XA-F***4 **3Xv^H*** /17x,4H9s** *3X ,4H*** AL IS 57

* :/17X Hx .3X.4H"l* , 6X, IIH***/17X,6Hur , 3X.4H***,AX. AL1S 58

: 5(c-;+), 5( 1H* )/17X.4 ~I ** ?X,4H *(*. (IH) ,54X.5(1H*)/ ALIS 5

a 13X,4H*r-*f, X. ^H'*~,* IX.8(IFH),3X, (IH*)/19x. 12(H* IX. ALIS 60

S 4H F** , 5 X,t-H t*A/20X,( IH*),3XCH ***,52X. 4H* * /21XS(IH*), ALIS 51

6X, 4F*- ** 52X.4H* 4 * /20X, O H v , 8X s4H== w , 5 1 X 4H ** / 19X ALIS 62

o 5 ( 1 F ),X, ' iHa*-, 51XL.4H'* /I3X,5 ( I H ) X . 4H* * 5OX4Ha***/ ALIS 6 3

* 17X *( /IL*).10X-4H0X 4 X v 5 H(1 ) t I 1 X 4 H* r * * , 4 *3 AL IS 6A

0 h* i*/ I X,5( 1H*) 1 2XH xt .X t 4 H* * t/14x,5( 1H -v),13X, ALIS F5

S+h H / 13X, 5( I ) 4Xs 4 P* ,6X, ( i H ) , Xt7( IH* ) ALIS 66
S 11X 7(1H I ),X 4H t *, X ,7 (I H 7), X 5(1 H )4X,6( 1H ).2X ALIS 57

S . 7(lt)) ALIS 68

2020 FOR MAT(I rC >5(IH*), 1 5X . wX, 1 0(H I , 5X, 10(IHa. ) ex x 13 ( IH* , ALIS 69
5* tX 7(I * ) 7X,S ( IHW), X . 6 ( IH ) , IX,'-( IH* )/IIX, ( lt ) , i. X* ALIS 70

* hs**,4X, I 1(1H ) ,X, 12(1 i F ),S., 13(1 H=)6X,7(t ).7X.AtH** *,. ALIS 71

S 5X, 1l7(1H)/2X, (1HsI),2X.5(1H ), 17x,4H *,,3X H.4H**,w, X,2H**, ALIS 72

* 4 A hi7 bX 3 H X,6XeH* ** * 3X 4H ,9X 4 H X , H * =
*, ALIS '3

S Xt( ),X/ 3X,5(1H=) 1 1XS( H= 17X,4H**H4 4 X, ALIS 7A
St- v~ , IX, 4H* =,6-- XH * , 5X. 4H S X,' * , *X4, HH X

9 AL!S 75
* LX4 * rX. 5 (H1" ).x4H****/4 XKQ(1H) s17X. i4Hw ,6X. ALIS 76

• ( I F-) 6X. 3:- , 7Xr0'* , X,i3I ,7X , t** X X.4H ** , . ALIS 77

•* tp.H rLtW*'1,- = ,7XtH~Irt /5X,7(11H ),17V,4H**=vBXs6( H ), ALIS 78

* 6A, s F **,7X, 3H t .4 X,. CH- *t .7 X4H* 7X e 4H*** ,7X. s 4H* **I ALIS 79

S , 9 7 XA at H*7XH * / 6X .( * H) I 7X. 4H*x a .7X 4H** , 1 0X. 3Hi =ALIS A0
S. , -- * .,* . X, 3H * , 7-X . ALIS 31

* 4 4Ht4),7 X.4 H t* ,7X, 4 H-K , X4H Ia ,T 7 X ,A H6i / X 6 (1H*) ALIS 82

* 1ZA 4h " h-, , x. X H ** 'x ,4H-* 7X4==H,,, *vH= 3X.4H** , A, ALIS 33

, bI(Il) ,7Xrl ==** X(, ( IH, ),X,4H*="*,7X,4te **/5X,,61( H*) , ALIS 84
* 13X 4v *- ., x.adH*- * .10X ,4H**,6X.4H**-*,4x 4H* ,5x AL!S 85
S 6(1) xX H- **sX.5 1 Hv ) .6X '%H * *#*, Hw7 .) ALIS 86

3 00 F' r %AT ( -L X - ew ' . 1 ( 1 H &) , k , X q 4 H , 3 X , H 5 X ALIS 87
.* 4tiY*,3 XAH AX t.4xs7( H*), X.4HL-i*"*,5x,5(lH*) X.Cx-****, ALIS

S 7 A,4 */3 X. (ls). X l( I l(H) Xl I (1 ) .4X.12( IH*)6X. .ALIS E9
I Il(l.~ lw 9 ' *** t .X '( IH ), IX.3H-* 6Xs4, ~1rw, 7X 6(1H*)/ ALIS 90

* 2x.c(th ).X 1 2( I *) 12X C(IHv). 'X.103(IH=) .J,(1 *).2 X, ALIS I
* . 7 X 7 ( I ) , 2X 2Hwi . 7 X . 1 k )o X 7( IH* )/13 X 4 H* *=/ ALIS 92

1 * X II4 * t /1 0 X ,. +*Q& /1 COX,'. / cX a / X ,4 a **/ ALIS 93
* 96X 4 rar /3X X25(1H e)1 43(1H )30(1Hw)/2X 9 1 /H I/X,9( )) ALIS 9 .

ALIS 95

REPRODUCIBILITY OF TIIl

oRIGINAL PAGE IS POO'R
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N.AME ALPM.C

PUFPCSE VLOCK DATA STOFZACE OF ALPHA-riUNIEPIC INFOPMATION

USED IN CEUDYN PFINT FORMATS

CC I'MC1N BLOCKS ALPMRPC

BLOCK CATA ALOM it

IM~PL IC IT F---AL 4 PA- Z fALPPI 12

LOGICAL I-P=9 
ALPM 1I'.

.rIYP:LN ALPM is

DATA BLANiY/'H /ALPM 16

fIATA T I.'1Il\G/!EhT IY1N 17.

CATA JNI 1~S'~. 7 *6, IN*-FAT-S*HlSC,6WTR91 ALP-. JR

* 3*cFhiACIAN.2*jvi *3H;/SEC.1H AL-3\:JI'J D I 1';

CATA ATYFLc/ThI- T ;-SCv,"d-4ANC; CTL 6cr-T-kAPH .,5X %14(Lo ALO*-l 2

6 H~A L I .H, Dp Hl Cl 2~ - H , (- HH ~A T T ~ALA ,,HY ANGLi6~HELEV~ 0 AL "', 21

* 3ti Xl-H Y.3H Z,5H XCDOT,51- YDJT.5H ZDJT, ALP'4 22

* 3 Ht A*,-H CvH I N CLTHK0 ND E v'SH 6, 5 H y EA N, ALOP 23.

* H-T i LAY.6h-F: PT.~-e./V2 rt .fHAVf3 ;;.fH ALL./ ALPY 2

-CikTA i N, ~-F~r-ai-- LAST s61-IT.E.-AT--JHiON9.4H A ND ALOIM 25

ENO) ALO-A A

REPRODUCIBILITY OF THE,
ORIGINAL PAGE IS. POOR
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NAME AND2

PVPPOSE TWO BYTE IhTLEGER *AN
'
) FUNCTICN

CALLING.SzOUENCE (A1D (1.I!
2
)

Sy.BOL TYFE DESCRIPTICN

11 142 INPUT - FIRST INTEGER

12 IV2 INPUT - SECCND INTE
G E R

AhD2 I OUTPUT - AND OF II & 12

SU-RCUTINES LEED N)NE

CONrt.ON BL2CrS NONE

INPUT FILES NONE

OUTPUT FILES O 'E

AND2 26

IN.GE FL:C T IC!N AND?( 11' 2) AND2 27

EOUIVLhci.E (IAND.PAND) AND2 28

jNTLGLr'Z 11,12 
AND2 28

C FINh LJGI:AL AN CF THE ARGLMENTS AND2 20

J1=I I 
AND2 31

J-=12 - AND2 32

W A. L=AL(Nl J2) AND2 33

H TU N AND2 35

EN.)

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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KAMe " APPER

PURPOSE- TO COPUTE SATELLITE APOGEE HEIGHT AND PERIGEE
HEIGHT

CALL ING SE-GUEICE CALL APPER

SUtROUTINCS UEC NONE

CCMMON BLOCKS -APDAAM CELE E CORHI INTSLK CONSTS

INPUT FILEE NONE

CUIPUT FILES NONE

REFERENCES 'GEODYN Y ST'ES CECRIGTIN,
VOLUME 1 - GEGDYN COCUPENTATICN

SUJ~OUTINE A F-R
IV1PLICIT iAL*, (A-HC-Z) 

APPF 22
C U N/A R': /I:P q ( ) ,NST , NGFARC (3) APP' 23

, I~l ,/ F"T K /T FlQT(a 4 A- AFC;O FLAT. -S,-2.FFS 32,,G 3( 57 ) A ,'YF= 27COMMON4/.CSTS/ZpI ,DTo2pFlCPADC 
APPE 2

DO 10 I=,.-;3A 
APPE 29

P51 = h N( ELA(3I) F: AC ) CSIN(O ELA('e I) *ORAD) APP 29
SPAIC=' ISC** 2 ^PPC 30

CALCULATL TiF-L -"PTH ADIUS TO THE CI CL- 3F INTERSECTION CF THE PL 32C SAELLIT SiL- j AXIS *1TH TH SPH2u AIDPPE 33

AP'E 35

A:SA l-ccL,.( 1.1 )* -LA(2, I) 
APPE 3"

C CALCLLATE TF-c ADCC_- A; ND PE ICEF DISTAiCES APP7e 35C SUL IcrT - T H;- E-TH RA ILS TO CALCULATE AP',;E AND PERIGEE. APPE 37
C -71GhT; 

A PP 35Pe'T(I)=(C ELA(1I ,)-AESAT-EARTH)=1.0D_3 AP 3
10 APtI T ( I ) C=( l ,r LA( I + E S.T-EATH) I 00-3 APE 39R TO h:. AopE 4-

"ND APPE 41

APPE 42

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NAME ARCPAR

PURPOSE / TO LOAD INDIVIDUAL ARC PAPAYETERS rINTO VARIAi3LE

STORAGE ARRAYS

.CALLING SEGUENCE CALL ARCPAP(BSTRT,BSFN4D,n!ASO, BIAS.BIASSGgTYP-,

BSTAN.OBISSN3,GoVALOGDSIGGPNO,

GPVAL,IND)XCS)

SY1BOL TYPE DESCRIPTION

S SCTRT DP OUTPUT - ODIAS START TIMES IN DAYS FROM REFERENCE

(1) -JAN 0.0

dS*ND ) P OUTPUT - EIAS STCP TIMES IN DAYS FROM REFErHENC

(1) JAN 0.0

olA'O DP OUTPUT - - PRIORI IAS ESTISATES

(1)

EIAS DP OUTPUT - CURRENT BEST UIAS V4LUES.

(1)

dlA3u OD OUUTPUT - STANDARC DUVIATION OF BIASES AND DRAG
(1) AND SOLAR RADIATION COEFFICIENTS

OTYPE 142 OUTPUT - EIAS TYFES

oSTANJ I*2 OUTPUT - EIAS STATICN NUMEERS

(1)

IAb:NJ DOF OUTPUT - UIAS INCICES ORGINALCPAGE I POOR

G;VAL3 DP OUTPUT - A PRIOR I VALUES OF -SFTI MATED

(1) GECPOTENTIAL COiFFICIENTS

UPSIG DP OUTPUT - A PFIORI SI3"-IAS CF ADJUSTEC GEOPOTENTIAL

.(1) COEFFICIENTS

GPNO 142 UUTPUT - LO(ATIONS U = 
GEOPOTENTIAL PARAMETERS IN

(1) NOFMAL FATRIX

,PV %L DP OUTPUT - CUFPENT 9.ST VALUES.OF ADJUST.D

(1) CECPOTENTIAL CUO=FFICIEtNTS

INDXCS 1-2 CUTPUT - INDICFS OF AJUS,T) GEUPOTENTIAL

(Joi COF.FFIC IENTS

SUeRCUTINE 5 USED S TORE CLiAO 2 )A IARD NU.V' R 2

CO?3N BLOCkS AAr \ AM COfNJOUT CONSTS CPARAM
:4D CL FL MXiL 1K i NTL]K PR I *J I

TVrEBLK VEL K
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I N;UT FILLS NONE

OUTPLT FILtL: No NE 
0

R~FLi- ~ IGEODYN !YSTEMS CESCRIPTION.

VOLUME I CEODYt' COCJ AENTATI'JN

_;U3kUTINE f-cA~nT~ PINt~t59'IS9ASSOBTYPE9t3STA'43O 
ARCP 67

* 31ASNC ,GPVALO,GPSIGCPC*,rALINDXCS90STNOBETPN': 
t ARCP 69S

I 1ST A;:L 
ARCP 69

bVt)LICIT PEAL*? (A-FoO37) 
AQCP 70

LC3.'AL Cl ,;.TPnSAT 
ARCP *'1

ItNTU.&.R*2 2TP73T4OEAtCFST;-,3TCSG'gIDC 
ARCP 72

* NTc-r''*2 ESTN0d:__YP~ I STtNJ 
ARCP 73

INTtG-k )C; iA9AST*CC L~~ C09SRsAO ,TR~ Tq A) CP 74

* OUTSTs -

ARCP 75

R_-AL bA5,J1A5 VP 
ApCp -6

D1;.- .43 IJJ 143 S T T( 1) ,3SJ 1) .31 ASO( I) ,rl:[AS(l ) 913ASSG( I) t ARCP 77

o CPVAL CI) I t7,XCS( 3.1 ) 1S5 V1 I I) .12 ( I1) LS T N2(NE C A S) AFICP

b bLT YP E N E G) . IS TIN1CI ) 
3pcpA 30

CLA 1. u N/ AFC-A I/j; P I 1N PA I , N L3 -A S v N-FS T A.N S AT. # .GP A F C R$E C I , N0P A v, A .1C P 31

N ilA 5 ., yA X PAP 
QC

. OMiLN/LN:,UT/lGl ( I I) oNAqCS*NSTARL).STA~k.5 ANw. AIA AJ 1

* If-STXTr)LUT ST; 
ARCP '3 .

C6'W, CN C Ct, : T : i 7: I 0 dL"J I C; AD vC 4S 7Z ACP cs

* IC T GC k' ,L V IL P-2 s TN ,1*N ENtIN R V -c L-

* C S %ClZ' 
ARCO le

CjwJ /FLALK/T I(9CO fTT1 E-2( ')LT. 
APCP '10

C 4.!aii/pf C N 1Z /TH:7. L E ( 7 P C A G S C 2, 3 ,L \' Rc A I 3 ARCP 02

C OP I IN ST -;--C A C P1r'(flMA T I CN 
AIC" C.-

CC.-AL4 :LK/I lTP SC_ A SCQCFL (2 
ARCP 9A

i*~~.AHV ELKE S O AR(O 3TOC90 AkCP t?5

EGUIVALEN'CF (PHAS'ELCVEV.')) 
ARCP 9f-

COJ 300 A-CNC1O'.?,A'CS, 
ARCP )7

IF('q~oIAE*L'z.O) GO TO 10 
AIRCP 98

d=AC(C ) L- : ST 0 
ARCP 7)

C T ;mE:D~ ~G A N L Si'LAQ P~rIAT IO.N C3E=-FFICIU:NTS 
ARCP 1I

;CC)-ETYPE 
ArC P 101

C-L To 20 
Apcp 102

1 ;1 -. A 0CREPRODUCIBILITY 0OF THfE ARC41 0

ORIGINAL PAGE IS POOR A,-CP 0

Z! C AL_ T J -C:. U E.F A LS 
AaCP 105

1F.~A.~eV.)G'l TO PC 
A,9CP 106

L% . 0 1 1$N I) AS 
ARCP 105

~ ~ti. ~ARCP 110

C ~ ~ * ~,t!NT~t~~A;-, CJFCLr At. I
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CO 103 1=1.0-r145 ARCP 112

i0 dULANVL( I=0 ARCP 113

I 1=0 
ARCP 11-

L1=or S AT ARCP 115

00 150 L=1,NSAT ARCP 116

'00 150 1- 23 APCP 117

111:=1+1 ARCP 11I

lSOi30( 11 =CC(L. I ARCP 119

odJIAb( '1 ) C ( L, I) ARCP 120

lASl( I I =rAGSG(L ) I ARCP 121

INJLX=ALCr( I (L, I ) ARCP 122

150 IF(IN=.AO(T.0) CIASNO(i1)=LI+I
N DX ARCP 123

NGPAC = C-NGPAC AR ,P 12

IF(NuPARCLT, 1) GC TO 200 ARCP 125

NGPCLF.=AC 5 ST-NGPCO. - ARCP 12A

CALL CLCAI2(Gr-O,NGPCLR1 ) ARCP 127

CALL CLtA2(IjDXCS,NGPCLR32) ARCP 12 -

L.J 17> 1=,llH-PAC ARCP 120

11=901-1 ARCP 130

INJXC3(1 , )-ouSTYPE( II) ARCP 131

hM=ibTNJS(11) *ARCP 132

C SCRc. lAS -S ADCP 133

N=NMl/100 ARCP 134

C=NM- ,1CC ARCP 135

IN3XCS(2 .1 =N ARCP 136

tIN')XCS(3, J )= v ARCP 137

GPVAL3 )- II) ArCP 13R

NPAR I = LihPAR I I ARClO 140

GoINO(I )=ltPAIl ARCP 10

=M+ 1 ARCP 1'2P

IF(I:)XC 11) . O1) GC TO 175 ARCP 1A3
= 1 --,,1 ARCP 1t-

J= 34--MN ARCP 1I.5

C v RITe JUT ARC CATA ARCP It6

175 ;JVAL(I)=CS(N. )/:3iASV ( I) ARCP II-'

200 IF( 4:lA3.LT, 1 ) GO TC 3CC ARCP Isa

LI = 3 SA T ARCP 1'9

uO 200 I=1,N3lAS A-ICP 150

I 1= +L- I ARCP 151

O.STRT(I)=ET I F1(1I ) ARCP 132

Lzd NL( E)=ETI.'E2(1) ARCP 153

tIASO( 11 -( I) ARCiP 15^

dlAS( I I)=R S(1) ARCP 155

cTY'c( I) =tSTYF (I) ARCP 156

r , II I-=EISV'( I ) ARCP 157

5STAvNJ( I =. TNfr!~ (I) AR P 15.,

25, ; clASN,( I = I ;I:',4' C + I ARCP 159

300 CALL uLAT/ .)( C CNO,*TRU e T'TUE F A L S E ) ARCP 150

HiAIN L) ARZP 15

cNJ t IL= SCr-4 ARCP 162

I,..IN) 5iC A ARCP 153,

D REPRODUCIBILITY OF THE Ac

ORIGINAL PAGE IS POOR
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f A

otq (z (RI5 MRE
C-.. TMFOR- L Uhffo -.

rtwTON c'J OfJ SCIZATCN

Z S .P- F L0

C->Eo PO'TcT.IA-L

0 Kt .Q.

ftRR S TO

2 -rc
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NAV AREAS

PU F-PLr,-. TO CO:PUTE ThE ELLIPSJUICAL SURFACE Ak<C4 LYING

ECTWEEN TWO FIXEC LATITUCES AND TWO FIXED

LONGITUDES

CALLIN, ScrCGUNC' X=APEAS(ZI.Z2,TLCN)

YMdJ3L TYZE DESCPqIPTICN

Z1 OP INPUT - 2-COORDINATE ASSOCIATED WITH LATITUDE 1

.__2 DF INPUT - 2-COORDINATF ASSOCIATED WITH LATITUDE 2

TLN. DF INPUT - TI-E-DIFFEkECE (IN C-GRCFS) 3ETTWEEN THE
TWO LONGITUDES

SUSACUTINS LCSED NNE

CCNMCN BLuCCK CONST S INTOLK

INPUT FIL.S NONE

OUTPLT FILES NONE

LUUJJL P,-CISICN FUNCTICN AP EAS(Z1,Z2.TLt7N) AREA 29

IMPLICIT FFAL*P(A-H.O-Z) . REA 30

LOGICAL hCTIST AREA 31

CM.i4GN/CLNST5 /20IC T rlFI, DEG2QCDFS C AREA 32

CO,.UMON/IN 1I L K / K/TH i TS ( 3). GW' ,AE, ASO FLAT FSO 32(59) AREA 33

iATA NCTIT/eFALSE./ AREA 3t

Z=s Lo4( ZI+Z2 ) AREA 35

C CCMPLT.E -UFFPC= AREAS flF ELLIFSCIDAL SU.FACES AREA 36

IF(NOTIST ) C-O TO 10 APEA 37

NCTl 1 T =~. Uc * AREA 3V

ESJ =FLAT 4(2.O-FLAT) AREA 39

CSO "=ALSCESC AREA 40

C =.Shl1(CSC) ARTA 41

3J =AESG-CSC AREA &2

t =oSU4*2 AREA A3

10 RAJT1= RT(CSU'Zl *2+ t ) AREA cA
hJjT23JSCAT(CSO4Z2=2+F .) AREA -5

AREAS=CAc S 5C 0TL 3 N:EG2P AE (( Z kC), 2O2-Z =4OT / I /S SO,DLOG( ( APCA A

SC.Z:+HOCT2)/(C=ZlF0OTI)3/C ) AR-EA t.7

iETUkN AR'A AC

LND AREA A9SBEPRODUCIBILITY OF THE A

ORIGINAL PAGE IS POOR
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I---

SP4ERE TA' t',j

OF ELLL.PSOL T

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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AVGPOT

DESCRIPTION

Calls EGRAV to compute Legendre polynomials for

geopotential expansion for different latitudes. Evaluates

potential at these different latitudes using even zonal

harmonic coefficients only.

Computes average of these potentials weighting by

the cosine of the geocentric latitude.

RPRODCIL
ORIGINAL PAGE IS Poo,
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NAME AVGPOT

PURPOSE 10 COMPUTE AVERAGE GRAVITATIONAL POTENTIAL OF

EARTI1 USING EVc.N ZONAL HAWNUNIC COEFFICIENTS ONLY

CALLING SEOUENCE X=AVGPOT(NLAT)

SYMBDOL TYPE DESCRIPTION

NLAT I INPUT - NUMWIE OF LATITUDE DIVISIr)NS U3CC IN

AVERACE POTENTIAL .VALUATION

X Oa -CUTPUT - AVERAGE GRAVITATIONAL POTENTIAL JF THE

EARTH

SU3ROUTINES USLC EGRAV

CO01MOtON BLOCKS CONSTS FMCCEL INTSLK XYZ- VRULOK

INPUT FILES IONE

OUTPUT FILES NCNE

fREFERENCLS GE-OCYN SYSTE'E ( ESCRIPTION'

LOLUM 1 - GECCYN DOCL'4ENTATION

DOULE PRECISION FUNCTIGN AVGPOT(NLAT) AVGP 30

IMFLICIT tPLrL (A-HO-Z) AVGP 31

DOUCLE PRECISILN MCDEL AVGP 32

DIMhNSIUrN FCT(- ) AVGP 23

CC WvGI/CUN; 5/C' ,PI DOT, o DI ,DrACC, RSEC AVGP 3A

COV i N/F.,U.,EL/ INDE X 1 I"NDCX2,t I NCEX 3, I _D X;.CS(30,33) -. O-L(8) AVGP 35

CC.WJj/ /IfNT lTLK/1-DO T ITHDOT2,THCT2S. 0G,AZ,AESO ,FLAT,FSQ32(59) AVGP 30

CC.M.,?.O /XYZ/XYZ(,) ,,PR SO. ISAT, I F(rCE (2) AVGP 37

CCWvMUN/hVR.3LOK/XYSO,COSL A 1(31) .S 1NLA' (31) PRPPSI PLAM3DA AVGP 3F

S*P( 33 30 ACN( 30) , TPSI(3 ) AVGP 39

EOUIvALE.NCt. (SI NPSIP( I1)) (C CSPSI ,P(2, )) AVGP 40

C INITIALIZE CUNSTANTS AVGP 41

Fl=1.ODO-FLAT AVGP 42

FISC=FI+F I AVGP A3

F2F=FLAT ( 2.0CC-FLAT) AVGP At

TH=EG=0. OD AVGP 45

XYZ(. )=0. u0 AVGP 46

CLAT=180.ODU/DFLOAT(NLAT) AVGP -7

XLA 1=- 0.uOv+ 0.2 C O4LAT .AVGP AB
U=0.OO AVGP 49

G.R=0.000 AVGP 50

SUJ'CUS=. 00)0 AVGP 51

IF(INGr.X2*LT.2) GO TO 200 AVGP 52

C USE DIFi-.k NT LATITL _uS FROM PULE TO POLE AVGP '53

00 100 LAT=INLAT AVGP St

PSI =-,LAT*DAD AVGP 55REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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S [I$ =SIC 1 AVGF; 5(

513S I = 1)5 4 42 AVGP 157

C0Sli-6IJS0UZT(I go DO-SPS ISO) AVGP 5,3

RHL-moA *1 /L),( ISO+F2F*SPS IS()) AVGF- 1.

XY Z (I ) H <C UA-pS I AVGP 6~0

XY Z ( 3) I u 4. s I t. psI 0AVGP fil

C CCM4PUT;: P-CLYI41.MIALE. AVGI' t 2

CALL uG&(AV( Tmu1LG, ASAT.FCT) AVCP* t-3

h 'Ik2RThJ7 ;CCSr AVGP C 4

s uv * Vi)0 AVGP ' -5

FN=C.O0DuVG
DO 50 N=2,1)"t2,2 

AVCP b7

FN~fN 4 p. DOAVC'P 67t

50 S',LF'.ht()IP N)C(, AVGP C~

U =u + S um * a., I AVGP~ 70

GlR=f, R + ( Gs/ R 4C v-D C *-THDT R2)*CO SP SI AVCP T'I

SW'lcuS=6Umc1 , Cco4CC)$PSI AVGP 72

100 XLA1=XLATIOLAT AV6jP 73

C CD'4PUTEH rEliHTEC AVEPAGFS AVGP 7,

AVGPLuT=( Gmtc+L /SumcCs AVcP 75

RE T %,14N . AVGP 7(-

C COMPUTE [A-UDDY PUT=ENTIAL AVGP 77

20a ~rV t/63G7'4C2.5 -C04(THDT2S*C3C7462.5SED0=DCOS(DP1~0,25cJQ))**2*o5DOAVGP 7?.-3

A V C F 0 T G GM R AVGP 7
1; T U; NAVCP 60

END AVGP ~
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AAME EIAS

PURPOSE IC E:XTRACT BIAS START - STOP TI:A-S FROM DATA AND

CCLINT BIASES

CALLING SOUE.NCE CALL BIAS

SUuFRCUT:INLS US- t NONE

COMMGN ELCCKS /PARAM CEPFEM PREtLK FLXOLK VP3LOK

INPUT FILtES ONE

CUTPUT FILES NONE

SLEFOULTINE BIAS BIAS 1

IMPLICIT RkLAL*E (A-HO-Z 31IAS 20

LOGICAL* VI-F(C-NFkEPRO, TIMIIG BIAS 21

LOCICAL TV.UOSA BIAS 22

INTLGLFR2 MTYF E v, EAS,PRETYP, CANELs UTY
- 
, 

BS TANO ISTA
N
O 31AS 23

INTLLGER KRcCNO BIAS 24

REAL blASO,iASESG BIAS 2E

CIMEiNlSI,JN r I/S( 3) tilAS 26

CC VjN/APAA., / I~ NAR INPAR. I N3U AS, NSTSTA(2), NGPA.RC ,NOREC1 (4) BIAS 27

.CV .. UN/ rL / L ~yUt uU ) .1 l rNLA i i M iP NI Abe ciiAS 2-

• PHiTY (2J C AN EL, VHFC HN, iEP PC,R EC NO BIAS 30

CCN'MON/FLXULK/ESTRT(900) .0S.E lD(900) TYE(900) HIAS 31

COM 'U ,/VR\IL-K/EIASC( 0) . 1ASSG( 00 ),DST'ANU(300) H IJAS 32

EOUIVALLNCL (NE. To.,NWBIAS(I )) (NEWU INW31A5(2))(NE 2,NWBIAS(3)) B1AS 33

DATA TPASS/0.11-1/ * BIAS 34

IF(No IAS. G: .N(--ARC) RETURN BIAS 35

IF(1STA.LE, 0) FETU N BIAS 36

TlC STA =T YPE* G T 2'- .AND.CHANEL N. ITSTA BIAS 37

TI.MING,=oFALSc BIAS 38

ISIA=ISTTA) BIAS 39

150 10 IO=13 BIAS 40

C CHECK FCR CU- ,.NT EIAS BIAS .41

100 NWPIAS(I)=U BIAS 42

D00 12u0 I=1 .N3IAS BIAS 1t3

IF(IUSTA.NJ:-.3IANO(l)) GO TO 1200 61 S 44

I1=BTYP (I) BIAS 45

IF(I1.Eu.0) GC TO 175 BI1S ^-6

IF(TIIING) GO TO 1200 BIAS "47

IF(WTyPE. ,Te20.AND.MTYPE.C I1) GO TO 175 BIAS t..A

IF(M TYP.N .( L[ -(I1 /dJ)c7)) CC TO 12C0 BIAS 49

175 IF(CAY.LT.-3TR1( I ) ) GO TO 12CO BIAS 50

IF(CAY4LT.-NL()(1)) GO TO 300- BIAS 51

IF(SNU( I I-1PT (I 1200,200,700 BIAS 52

200 HSTRT(I)=UAY BIAS 53

eSEG(L I = AY+TFASS DIAS 54

300 IF([TYP LII-.T P-) COS000,(00 BIAS 55
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BIA'S 5G

400 NEr WTB0 IAS 57

GO IO 1200 BIAS 58

500 Ewril =0 BIAS 5 -

GO TO 1200 ' IAS 0

600 NE c2=O BIAS tl

GO 10 1200 BIAS 62

700 IF(LAY(,GT*LSENC(1)4TPASS) GO TO 600 BIAS G3

uSE h'( I ) = SEN ( I) +TP ASS BIAS f4

CO IU 3t0 IAS t4

800 IF(dT:YPr( I)-MTYPE) o009100,00,1100 AS

900 NhV, lu-=1 
HAS 67

GC TU 1200 91AS 67

1000 NEE=I - 3IAS 69'3

GC 10 120.0 BIAS 69

C ACD NEW tUASES BIAS 71

1100 NEV.E2=1 BIAS 72

1200 CUNTINUE BIAS 73

00 1300 1=1,3 BIAS 73

11=N, bIAS( I BIAS 75

C INCREVM'E ,IAS COLTER BIAS 75

IF(11.E,.U) GL TO 1300 
BIAS 77

C SAVE NE. E~ASES 
BIAS 77

IF(N0IAS,,GL-. NGFArC) RETURN 
BIAS 79

IAS=N6I1AS+1 BIAS RO

BIAESC(Nl1AS)=cASSG( 11) BIAS 51

8IAO(N31AS)=tIASO(Il BIAS S2

DTYPL(N-IAS)=lYPE(II) BIAS 3

BSTbT (N r, I AS =L Y BIAS y3

BSEtN(iI=AS)=C/Y+TPASS ,BIAS A

S] T,-:; L ... IA . . /" 
: ;," ..,,..

1300 CC TiiL BIAS 87

IF(.NOT.T vUSTA) RETURN BIAS L87

TIMING= T RU L 
BIAS ELV

TWCSTA=tFALS E* CIAS 
9.

IBSTA=13 TANG(CANEL) 
BIAS '0

GO TO 1I0 
E IAS 91

END 
BIAS 92
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•OIGINAL gO

ANME BMTWRT

PUiRPOSE 'TO WRITE OUT E-MATRIX

CALLING SEOUENCE CALL DMTV\RT(SUM1 ,SUM?, INDXCS.GPNO,GPVALO.GPSIGO

CSTAtCoISTANO,STAXYZFILENO)

SYMBOL TYkE ' DESCRIPTICN

"U,1 DP INPUT - NCR.AL MATRIX IN VECTOR FORM
(1)

SU)42 DP INPUT - PIGHT HAND SID;
(1)

INDXCS 1*2 INPUT - INDICES CF ADJUSTED GEOPOTENTIAL
(3,1) CCEFFICIENTS

GFNO 1*2 INPUT - LCCATICNE OF GEOPOTENTIAL PARAMETRS IN-
(1) NCRVAL 'ITRIX

GPVALO OP INPUT - A PRIOPI .STI AATES JF GEOPOTNTIAL
(1) COEFFICIENTS

GP!IG DP INPUT - SIGPAS OF ADJ JSTD G.1,JOTENTIAL PARAMETRS
(1

.SIAN Iv2 INPUT - MASTER SIATIDN NUVR-'RS FOR ESTIVATED
(1). STATICNS

ISTANO 1*2 INPUT - STATICN NUM'-IRS

(1)

STAAYZ DP INPUT - STATION COgODINATES
(3,1)

FILENO I OUTPUT - FIL' NU.Eir FOR THE d-MIATRIX TAPE

SUBROUTINES LEf Nr'J' 2

CC 'ICN 3LJCKS APARAM CPARAN CSTAT CSTINF FLXt3LK
INITRK INTeLK PRIORI TPEtLK VRBL :K

I, PT FILt.S N N

OU1PUT FILs BMATTP - CUTP

REPERENCES 'GEODYN SYST'MS CESCRIPTICN'
VOLUM 1 - CEO-Yt, DO'CU4ENTATI,;4

*GE))3YN rr-cZAM. CD~rTIrN C;CC;TUI'u - APPENOIX C
VOLUWE 3 - G(;'OY D:J'UMENTATIJN
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S' ROOTINE T,,T(SUM1 ,SUN'2,.INCXCS*GPNO,GPVAL0,GPSIGESTANO* 
8 .57

S 'I.STANC ,ST A YZ,F I LENC) 
Mw

IMI'LiCIT F-EALk (A-[,O-Z) 0 f:.T

LOGICL C NPGP,'PR-NA 
eMT 50

INTLGERk*2 PNC.ESTANOslTANlfl'DXC3 
Et.iT,, 61

ITEG Ak ECTYF ZER.-COC C FST ST S T ON- 7.N',TN0 9MATT P .AD DR #ADDRD v SFACD " eT 2?

SOUTP, F'ILE -
P MTw 63

i -r'L MAT AM,k PES IDSI
G , 

Y
T S L T  'T F

CDIENSIu SLII1( 1),S;UM2(1)2 IF;KCS( 3,1) ,GPN 1), GPiVAL0(.1)eGPSIG(i ) T:'T. r,

* ESTANA(1 ) ISTA1NO((1) STX(MT ..

DIt-MCNl $ IO ECTYP(7) ,ATt.AV (3) .TK :'7

CiOMNi/AP. A;M/1 NPA" ,INPFAP Ih. I ASESTSTA, NSAT NGPARCNOGP C1 NP
A p A

M
' ' T ^' 

F '

-N EUIA S MAXP 
M T w

CCGr.iMCN/ F /:.-A /% 5TANMAF:. ST. HSTE. 5 ,NDI'M ,. 1-IASNGPC1.GPIPC 2 . GPC M ,  PLMT 4 7 0

N t T CSMPC I. L I ,' 1 , ,LI N: , KNDS .4sT NTIOST sNT I Lr N I NN RS W ('T7. 71

SNCUN.TN NCCNS 
*Tw 7;2

CUN:,..JA,/CST[AT/Fr[ SI .SIG,4JMTCT ,A SU.vT E'T 7

CO'1tMJN/C SI IN / FA . 5 (2 :2) .NOR JBS ,L~: L' Tw 7e.

CU. iMJN/FLELK/cATx(1CO ),VALLE( 100),V( 3)FLX31 (
2
1) .Trw 75

COi..4N/ IN T K/IPITI(a._),F;;N F AN .r I,7 ' T,4T C INITtJ2(1 I ).' 9UTr 7f

CJ M;N/iN T:LK /It:TBI (11 ),, D ( 2),A )- )( J ) .3;A)(. 2 , NT32( 3) -3'v.MT4 77

CD4 ~iPLF/P 0ZiO i /[L ,'0 O(C',2)vP;: I - 1, l(7.) ,CD(2),C[:D(2I EMIS (2) 
T  

?

CO:4MuN/ T CLK / INTP, C T P1, I TA PES(I) !
. 
Tw 7

CO;iC, /VLLOK/V ; 1 ( .6 ) ,LAE L(I COO ).1 O'(100) ( 3 ) TI V-E 2( I 1 PP OC

CATA N CT -r/1 CO101 , 10002, 1 
C 0

02, o1001 , 1
0 

12 
1 0

313
- 

1 
)

1/ '.'. TV 61

-;:T v TT1 /./,'
"  T N  M /  "  

ON. /1/,ZERO/ /C;DE// D- T v: P2

1.45)XNj ( I)=N , , I V't I )- (I ( I -1) /2 .3MTw ..

NC JN=.4A X O(A-.Or, ( I ) , A r, (2) ,ADD RC( I ),A C D -- (2) SRA (1) S 4 (2)) 4:.D 35

NPA,,.v= NG F CC '- 42N.MAST + *NSAT +NC CN T: '

,C WP IT L1MucR ;r OFr

. -L, =,N P A N + I T A!

V(I)= ATLWT 1:Tv: E'

V(2) =,T L ?T R- 'T'r 9C

V(3)=0. 0CC 
E.P.-'- T ' Q1

iaklf11I (LATTO) R CTYP( 1), EVATNC,NP. A M.NELM, V,N 09 S
4

ATTYP,MATNAM P"TV. 92

C FcC:4 TrT rTCI CIT T C L .L iC. (T, 9

C R*ECRC-k u;1l INTO PrOPr-- CFCEF FOR B-M ATDIX * jvT.1 0r.

IF (Pi N.4A1) kW ITE ((OUTP,ICC01) acMATN .,NPA-'4.NOBS * BTK Pe 5

C 3P NMA...IZ T-E PAGrT IALS FFOR GEOPO1ENTIAL CLUEFICIENTS 'T. 6

IF (N.:Cc,*LE*O) GO TO 35 C.M ), I-

K=.-S; S T- GP C CM tqT "

cj 10 I=1. I CGCOM etTw o

I=K+ I r? T,..,

LAJ( L( I )=(I.N XC , .0K+1 NDXCSA(,K))*I00+A1NDXCS(2,K*) '3ATw 101

I RUA( )= F C( 1) O'Tw 102

V,LU-( I)= V4L (I)*CPSIC( I) 93T4 103

Jl=tiV.( I) T : 1Ot

Il=I .)x Nt (Jl) '!..ITW 105

LJ 5 J=J I.%D I K t3*Tvi 10

I J= 14 Oj F-3 AT

50 .1 I .I (IJI/GPS I G( I 1 0 T01

C i: T ,iNU= '4T 1

S J= J I n'.ITw 110

C 7 I1= 1 J 11
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.P.MTW 112
SUll (IJ)=EUMI(IJ)/GPSIG(I) MT 113

IJ;:J+t 1 I'-1 
MT 113

7 CU4TINL pO'4TW 11A

SUM2(J I )=U I'(J )/GPSI CG( I) U Td 116

10 CuNT INUD-4TV 
116

GPC CMMTW 
11

CO: 30 I=,K 
RIMTW 11T

IPLUSI =I f 9 MT 11920

CO 0 J= IFLUS1,NGPCCM 
'MT 120

IF (LALt.LI I)oL- LAOEL(J)) CO TC 20 4MTV 121

14TLMP=LAtLL( I ) 
E!ATw 122

LA:L L( J )= L A L ( J );MTW 
123

LAUL(J
= T K P  FMTW 125

KT----tP=Ik C (I ) 
9MTVi 125

IRUH (I I F.Ow ( J) H I 2t

I R (J)= TE'P 
FIMTW 127

TLMP=VALLE( 1) 
RMTW 12e

VALU- (1)=LLUE(J) 
RMT 12C

VALU-( J) = I P  9MT4 .130

2 CLe UTL -,4 L.l 
W 121

20 ClOuT INL- PMT. 132
3 0 " C T T I N U:

35 If (NMAST.L .C) Gn TO C5 I3MTv 133

C ACC STAT I2N ALJUSl'-FNT TER'S TU e-fATi-rIX e.:T.4 13t -

11=N1 M-4i_ A .STNGPCM 
,TW 135

= ,MTew 136

Cu 60 i-=', NAST eMTYi 137

4) L=L+I 
34TW 17

'IF (NU-4R 2(LESTAN'),NSTEST).E 0) GO TO 40 B.MTW 13'

K=NPCC4 4(l-I ) 3 rMTW It.O

DO 50 J= 3 OMT 1,

LA. L- L(J K)=(J ) J C'+10000 IS ArL) OMTI 1,.2

IRJ,(J K )= I +J+K F34 T d 13

VALUE( J+ )=STAXYZ(J L) 6B.T : .

o C.JNTI , 1 LMTW 1 .

50 CONTI N U. 
914TW 1&S

IF (N,.A a L LT.2) GO TO CE EM TW It.7

KJ=rjGPCC. 2 PMTW c 1-C

L=3w(NM:A T-1 ) *.(;PCfJM 'T; 7.;
C;O 57 I=KL.3 . '.TW 150

Lo So J=IL.3 
FmTK 151

IF (LA6cL(I-2)*LE*LAbEL(J
+1) ) C -TD 56 9MTW 192

DO ) IJ=1..3 9'4TY 1-53

1=I+IJ- 
-UTW 15a

S=j I J erMT 155

iT...Ni=LAtcLL ( 1 ) "  
84T 156

LLet.L(11)=LA' L(J13) O4TV 157

LACjuL( J =,;T-
T 1

p  BMT' I F

, .( 1) REPRODUCIBILITY OF THE !tT 1o

I" JA ( 1 ) I QRIGINAL PAGE IS POOR 3~Trw :-

IT.4P=VALLt( I ) rIMT. 162
VALV L II V;-LL(. ) J"1T5 153

VALUL( 11 V*-LUL ( J

V LU(J 1eT: n 1 T' 1-.5

: C; T 11,4 9iT - 6
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C AD. ELt.MENTS, 0AG. SOLAR RADIATION -MTW 1e-

E5 L=rPAN-:*NSAT-4CN 
9ST 169

CO JO. I=1,NSAT 3;ATW 170

IF (Sk ZA (1).LE.O) GO TC 61 E34T, 171

L=L+ 1MTW 1"2

LAtjEL(L) = + 31 100I 3ATw 173

SI.i(L)=NhAT*(.+SRAD(I) RM, TW 1'4

VALUE(L)=EVISS( ) 3'AT d 175

61 IF (AL)R(1).L-.0) GO TC 62 O
M
T'd 17

L=L+1 
9 MTW 177

LA.JZL(L)=( 111+100 . OMTW 176

IRU^ (L)=NSAT-b+AADDQ(I) 
fMTw 1 7c

VALUE (L)=C( I) IMTW 190

(2 IF (AD rC(I)LCE0) GC TC 63 eM. TW 131

L=L+ 
BM4T," 132

LAoLL(L).= 11 24 1 00"I Rn TW 113

l;)v. (L )=,SAT ~+ ADDr D( I ) - ATW 1

VALU (L) CO( I ) P4T, 135

f2 C 70 J=1.,6 .- i4TW IF-

LAoc.L(L+J)=10 !+J 'A4TW 137

IcUa (L J )=J + ( i - 1 )d l T,4 1F

VALuL(L J) =JELE.'-(J,1) 'A TW 1%

70 Cu; TI d 'YTW 1)0

L=L+6 DMTw 1,1

PO CBONTi;'LUE (ViTY 192

C Pr INT o-MAT1 Al LAeFLS p 'AT.i 13

IF (PiN4AIA .TTE (fl)lTP,2001 ) D 34AT l A

. ITE (-4 rVATT , CDTv 1()I. 7;,a As i (rl,! =t I NoAU 41 AT. tce

IF (Prh.-AT) w;;ITE (PUTP,20CO?) 9'iTW 196

IF (P'rN4 ,,) VrITE (OUTP, 10 0?) (LAJ.3:L( I )I 1,tJPARM) Q'4TW 197

C PFFR INT -. i ATrdI ;lY rO: S BVTW 11'-

IF (P .N..AA ) 'F "1T. (OUTP.2CCCt) 3:. T I'?

CJ 130 J=P,,%~I r'4T 200

REPRODUCIBILITY OF THE 9%(T 201

,TA 1 )=3UM2(Jl) ORIGINAL PAGE IS POOR '4 Tw 23

CJ I 10 1= l 

4P * 2

14= uk ( I) 19 "TW 20A

IJ=INNJXNC (, INC(I 1,J1))+VAX0(1 J I j ) AAOTw 205

E)A.T RX ( I 1 I ) =SL'' I ( I J ) OlTW 20 t

I10 Cu.NT I;4u-u 9'4TV! 20'

s.ITE (j tATTP) RECTYPC(2)C,(AT rX(1),I=1.NEL LM) PMT: 20P

IF (P,.v AT) v. ITF. (0UTP.ICCC 3) LAL-L(J) (-''.iATRQ X(I) ,I=1 NEL.i) rATv 2 9v

C SET PfA. AVL-T
' ;  IDENTTIIES FO'4T 210

I1 CO:TI , E 9 Td 21 1

,.k IT . (.3YATT P) ;Z CTYP( )4. bv2ATNC., :D,-1NPAI M (ZE . I1='I *7) COD E 
A T N AM

l -
I '

T 
'4  212

IF (p.ir-NMA1) AFITE (OUTF.10011) O'-'ATtG,NPAPM -'-T1T 213

ARIT (3?1ATTP) TCTYP(5) (LAFEL( ) I =1,PAR M) AMrl 21

IF (P,;,AT) %kIT- (CUTP.2CC02) . k''S 215

IF (,r. IA ) 0. 1 T ( TP. 1 0(12 (L -iL( I ) I = ,NPAR.m) 91 MT 215

AITc ( TE : TTrP 4 y.C TY(Y 6) (VAL. UE(I ) I -I .,P4PM e'T 217

C P IN: J2 T.AILR CU''S e .TTv 210

It ( P i..J I ) v FIT: ( 3UTP 10017) CVALUE(I 1) I INP4.'|M) O0 r.I 2,

,Ai r (3 NATTP) C :.C Y;7'(7) ,( !. I=1 1,It.) iMTV 220

.. 'it (J pv TT ,,) 4- CTYO( 7), (Z7 7 .I =1, I- AI; 2.?1

N.. L t T I i A T % " 222

F IL IJ=r , IL.'L I-iT 223
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WRIT. (OL.TP920C03) BMATNOF1LENO96MATTP 
Se'Tw 225-

ALTU kN 
BT 2

11001 FJ )kiT 1- - X NCe 19 69 ' W ITH , 1 4, I PAJS AND~ REPRESENTING' 9MVTW 2 2 '

0 10. v 1.GHTbf) JfbE ;-VAT 11ONSo '/) 
4Tt 227

10011 F J R14A T I(h1!A-,PIXA NC e'1 69'ol*1il' A-PN,1O-1 PARAMAETER VALU;ESo'/) 9V7 1 230

10012 F~rk AT 4 (X 109IXOs)I 
B A . 232

20001 Fu.-~i A T (C --XP L,1NAT I CN CF L.A 5E L S #/IX Tr I t.' 4X '( qM ' ,- -,i ?:1

.1 X . I I k.N I/I y 'CCE~F FIC I -- ,!T 5' 'X, ' S CN. v * *X . I'? ?.%i:N/1 X . flmTW 27-6

* '3ATCNjJJ--X*6J,. /XX.(JJJJ )XJJJJ,xC/o1M 9.141.1 235

* ' UL.-i RklAT ION 9 X,C, ICX9 301 '/IX101AG CONSTANT',.7XI ", 3

C[ l s ICXs 211f//lX.'CPAG C-OT CONSTANT',3X, &3MTr 23 e

* *CM ' 9 -YX '212'//1X, 'POSITION' ,l 2 X,,.l1 u !/ e-Ol
7  1T -L 2:-:

* y,,lIX0,e02/X.'VrLC&IlTyt12XZ#.1). 103*/~'ETf,' eiTl 2LO-

I 1JA,'XLCT I. X . II,1-. 21 X , I CCT , ,105'/21X 'ZC0T'*3X 'l05'/) )-1. 241

20002 F-jr, AT (7 AX ,CCLU'N LAEFLS'/) 
13 M T % 2^2

23003 F U;-ZI/A T X s.PAA'-i F TE L A E F L "'3-/) 
2

20 0 0 F u A T (C P )V -J lANL NOWAAL t-MAT I X e. ".1. II

-,- I F~ )/, Lt ?,:L' *7X,'SIDE'*X~*"l) 
5'iT x t'.5

23 0 05 FUr.'.MAT ' lI B-A' qI X NC* 't It-' HAS Y&N~kITTEN JN FILE NO* 1 14, B 11T , ? eC-

I uF GLTPUT UNIT NUolvI3e'*') 
Q'jr 2t7

REPRODUCILI~y Op I,'
ORIGINAL PAGE Is PooR,
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NAME 3SCOM

ENTRY POINT PU rFPOSE

BSCMP1 INITIAL IZATION

DSCOMrP TO COnPUrF ELF.CTRONIC DIArFS AN) COPR-CT NO!UAL

EOUATIONS FOr EXTRACTInN Dr TH- ELfCTonNIC qIASFS

CALLITNG SE)JENCE CALL 3SC'APl ( TWA rTF, nT' ,'ITIM- ,SUl M1 , C. ?,NE I 1A!,
E ST-Nr n NUPJr . E TY~E ,PAPN4 S)

SYMPOL TY E OESCRIPTION

BTWA ): SCRATCH - VECTIO O'3F SIU-',S F PD)UCT F 9 AIS PARTIAL

(NE PIAS,!) TIMES WEIGHT TIMu-S AQTIALS A' 4AJUSTF'
PAR A

, E TE DS

nTWr' )o SCRATCH - VECTO: OF SI.'S nO r WoDUCT OF IAS nAFT AL
1) TIMES WEIGHT TIr~S rSI)UAL

BTWO 3P SCRATCH - SUMS DF WEIGHT3
(1)

PTIME )P SCRATCH - BIAS TIAAF APoAY lSF. TO DETECMIIJ STAPT OF

(1) NFW PASSS r.

SUM! INPUT/OUTFUT - nORMAL MATr IX

(1)

SUM2 )P INPUT/OUTPUT - IGHT-HAN-) St.DE 3F NOOMAL EO01ATIIONS
(I)

NEBIAS ItA INPJT - MAXIMUM NIJUR - D -F FLFC:TONIC 1IASES IN ANY

ONE0 PASS

RESTNO It! INPJT - FLFCTPrO)I C I4AS STATI.) NIJMR- 0

(1)

N'IMPED I*2 SCRATCH - APRAY FOR CLtINTING T-4 NUM~P n=

(1) MEASUREMENTS IN THr" PASS

PETyoE 1A2 INPJT - !.LECTP. tC PIAS TYPE vIIWRRSREPRODUC I B ILITY OF THE
(1) ORIGINAL PAGE IS POOR

PARINOS 1 2 INPJT - MEASUE~%FNT DA=A'.ETER NUM-3ERS
(1)

CALLIG SC: 'J)ENCF CALL iSClVn(I(IcePF.SIn,SIC,.TI Wo.'OMX(CLINNE~R)

SYM1L. TYPE IPFSC IPT1IOCN

I kIAS !t INRIT - rLECTO~UNIC IAS IN)-X NtJu:rFR

S N8.0-7r -
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.SIG INPJT - MEASUPEACNT SIrMA

TIM sr 4" INPUT - TIME OF MIASUIEM'NT r

PPDXC P INPUT - *ACAS VE NT PACTIALS

(1)

LIN
.FRo 

. INPUT - LOGICAL SwITC'w -- .TRJT= LAST INN=

ITERATI ON

SUVRPOUT INES 1JSED STAIF2

CO ON PLOC<S APAPAM CPAPAM

INPUT F ILEc,  
NOE

CUTOUT FILER NONE

SUFOUTIN '~SC r ( 7GT A, T w, nT , r VE S SU2 N= I S STNO ~SCO 70

SNli 3[F,."TYPE, ARJS) RCn 70

S SUM-, NEF I S, E TNO.NL F, .RF*TYo=,PA NDS) HS;C r )  
PC

IMr-LICIr PEAL*i. (A-H,C-Z) HSCrn P'

LOjICAL C'MPGRL:N'4E,.AGCPAP RSCO Pp
INi GE-' - PAkNI)S t-n-.)SI { NUr.lf P t , Y.T ->f fSCO .(

INTE(;GhPRECNU1 , PAR MAX 3,iscn P4
REI.L UTI'AF, T.iM F nSCO 85
01V=NST-I N RTwA ( Nr9IAR 4 T),RTwPC ).pTD ( 1) DeOC . pr,

* 'TI'~-(1).S'r Ji( 1) * ?'A2( ) ,° x C(1t), OScn rp7

* 0A Th'3 (1) .ESTNO( I ).,;U.UM EP( I ) ,*ETYP { 1 ) BSCO Pn

CO'-'"-ON/ ARA/ / INPA;?, I .A 1NT r T A. IA S, NSATvNGz) ARC RSCO Pg

* RECNVO I , NAPAM. Nt I ASE, PAP :A X eSCn 9C

COM mnV/ -;- Q A V/* T A , t4 AC T,N ST FS T , ' I fA CO 9

• NPC . 1 . NPC-2. ,NGnC r , NC S= T, Cu'DG'- , L I % I , l;C. o0.

* LIk , ',Dr)ENNNDf- NST, NT IDST . NT I r) FN I';NvSSW, PSCO o9
* NCO 4T.NLCOJ S ASCo C.

INPXNC( I)=NDI ( I I- )- ( ( I-I ))/2 Sicn Qq

C INIT IAL 7IZE SCO 9( 6
NS T A T = NDr) - 3t NAST-NGOCOM-NTIFN+1 Srnc 07
PF T tJN RcSco 9A

ENTPY R;C' (IHIAS.,F.SI, SIG.T IMt=,P',Dx,LINSNE ) RSCO 99
IR! :1 RCsCn C.'
IB2 =NSItSE RSCOn ]
IF(f Irl.F.O) GO T) 5(0 C REPRODUCIBILITY OF THE , n "c,
19! RC P:G RSCCO "C:

S: ORIGINAL PAGE IS POOR o
C IP' 9L'c PAS^ HAS STARTED, S-LVF fCDo nIAC .IN EVIOUS A'SS,. HSCo c

IF(TIM . T. ((FT I Mi ( IIAR )+C i*r-T 1 ) ) rI T7 5C0 FiC-)O A

C St' IN'C Nr"AAL FOUATIO S cOP rL=CTP1FNIC q1IACS F C~ 7

CI' wT: I ''/(SI r-SIG) .n Fa1
N ,( 41 AS )= 'J .r' C ( I'IAS) +1 CO ' C
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IF(II .C.1-. ) C-O TO 230 RSCn :12

BTWA( I ; ,J )=F TwA ( I Ie S J)+WT*-° "~ nu (J) PSCOn '1?

20C CONTINU 8SCCO 14

IT'.iD( [.l aS )= T:D(.I A, S) +wT k; ES I D PFCO '1

RTwV;( iI 4S)=:TwO(III A S)+wT 'S5Cr '1i

8TI'Af.( 1I IS)=T IME RSCo ' 1
7

RETURN BCO ! IQ

500 ARCPAP=JST AP'. GT .NPIM .00" .NI)T. LI NNE PSC n ~

6,1 0 J=,. E CO '.20

N=.U'JE (I 1I P cCO !2!

IF(Y.LE. ) GO TO 12CC HSCn ' 2

C COMOUTF rIA3; SCn '23

AT 'I=1 / , n. /PT WF3(I P I ) Oc Cf '2t

I AC=--DT.r11 *,TWO( I ;) .SC.O *'25

ISTA=I- ;TJNO( 101 ) ICO ' 2'

SIG I =DO1T (DFLOAT( N ) TWF1) 6SCO '27

MTY P!-=n- YY
P F 

( I P1 ) B ZCO " p :

PQINT 2) 0, ISTA, WTYOF,9IA.S FICO 'Zo

2CC~. FOc' 'AT(')<' e STATION'I ' TY3',I2' BIAS ='.G' .1 ) ACr * "-

C UPDATE STAT T ICAL I FOqMATI.N H'Cn l 31

CALL STAt, I 2( ISTA,tiTYPE.SIG'.,c9!IAS, NWr ,AT) RC.C- : .3?

C CC'r'R-C
T 

NOr) AL MATPIX s"Cn '3'

DO Q3 I=1 NnAPAY F-,Cn ": a

SU'=HTWA( I'?1, )*PTWO1 FISC ) '
3 =

00 7C0 w=I,NPAPAM cCO ' .

L=J+K RSCC 137

70 S'. 1(L)= U M1 I(L)-SJ ,: RTw A( I 1<) riSr r 43;z

SU'2 ( I)=3SU1. 2 (I )- u M *FTwDC IR 1) B CO i 3

RT A( IP" I )=.CrC BSC * e

IF(ACPP) GO TOl 903 RSC '

00 83 <=NSTARPTNDIM PcC. 1) 2

L=J+K fHRC " -3

•.80Q SUV(l (L)=SIJM1(L)- SUM*RTwA(I1.,K) Pcn *a.a

O:, J=J+N.I) A -I CEC:r IL S

IF(APCODV-) GO TO 1230 B'.CO '"

J=I ND)XN i1(JST 
A
PT B-C F" 'L

00 110c I=NSTAPT.NDI
M  SPC *a

SUM=F.TwA( IHl 1 )I T WR1 CCO ,.Ce

00 13 K= =I. D IM PSCO " C

L=J+K RsCO ' F

I CCC SUtI-1(L) =s';l1 (L )-SM' 3TWA( IHI .< ) 8SCO i2

SU'2(I)= S U M2 (1)-SU BT r( l ) DSCC 1 3

TTWA( I91, I )=,.D SCn Se

1 : JT+Nl O I- WiPRODUCIBILITY OF THE .c (Fs
C 7F~r- ( , R.1U I .a s ORIGINAL PAGE IS POOR Fscn n5

123' 0T' (IPTI.CDC P400 "'

9T wC( IP )=G.CaO s sCn % C8

BT IVE (Il. )=0 ,0 BcC3 1-

Nij.lIwIn n I C )= . HC f 5r

IRI-XIA + 1 Cc '-

C IF LAST CAL.- OR AZC PRQCrS; I AF 1, A;tS, FOR. FAC-4 ITERATI (r0 TO D-'2)f tn -;

IF(Ir1 . .- . -2) G l Tr j pcCn *A

C AF'"'Dr , L.L P - "S Cf )I E'- TF. C'TOD N I
r  

t.^ ST CALL =" I TF" TI ) 4 TcC1'C *

IF IIAI.rq0.,) rT ly)7N nrcA C
(R!=IR PSCO -,*

C -A4V' TI ' 0- LA ,lT 1,'ASUJF"NT r (00 C(-CK Tr ".TCT'U w N w: .lcr . r,

r I " (11 )=tI . *-c

:c 
"  

T 1 3 "." C *I .

f r * T 8 .- 7
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NAME CirCJWN

PURPOSE TO SET UP VARIA,.LE STCRAG: AI;RAYS AND TO

INITIALIZE SUtEROU1 IN-E USING iTHl : AII'YS

CALLING SLOUENCE (ALL C iROwN( IACD, I , 11 Ss3IAS,5KSUM ,ISU .',PLHN.

I STANO .ENV. SU1l. CG ;PAii , I N.7XCS t 3U'-. . ,

XYZSIG , XF IT,XYZ,:!)X ,. X I PAR' .St S,: NScr

DENCON ,CS L', E.3 I A;S)

SYMOCL TYPE LESCRIPTION

IADCk I INtPUT - ARRAY COITA.INING ADDR)fSS-S OF ThL VARIA'LE

(1) STORAGE ARRAYS

IUIAS 142 INPUT - VAlIABLE STOoAGE ARRAY NO. I FOR BIASES

BUIAS DO INPUT - VARIABLE STORAGE ARRAY NO. 2 FOR BIASES

(1)

KSUM I INPUT - VARIADLE STORAGE ARRAY NO. 1 FOR STATISTICS

11)

NSUM' I INPUT - VARIABLE STORAGE ARRAY N., 2 FOR STATISTICS

(1)

PLMN )3 INPUT - VARIAELE STOF;AGE A;RRY N;u. 1 FOR STATIONS

(1)

ISTANU I2 INPUT - VARIABLE STORAGE ARRAY NOJ 2 FOR STATIONS

(1)

ENV DP INPUT - VARIABLE STORAGE ARRAY NO. 3 FOR STATIONS

SUMI1 OP INPUT-- VARIAELE STOQAGE ARRAY NO. 1 FOR NORMAL

(1). EOUATICNS

GPPAR DP INPUT - VARIABLE STORAGE ARRAY NO. 1 FOR PARTIALS

(1)

INCXCS 1*2 INPUT - VARIABLE STORAGE ARRAY NOi 1 FOR

(1) GEOPOTENTIAL

SUM2 DP INPUT - VARIABLE STORAGE ARRAY NJ* 2 *FOR NORMAL

(1) FOUATICNS

XYZSIG R INPUT - VARIAbLE STORAGE ARRAY NO. 4 FOR STATIONS

(1)

XFIT DP INPUT - VARIABLE STORAGE ARRAY N). I FOR INTEGRATOR

(1)

XYL DP INPUT - VARIABLE STORCIGt ARPAY NJ. FUik STATIONS

REPRODUCIBILITY OF THE
OR1GINAL PAGE IS POOR
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PMPXO "DP INPUT - VARIABLE STORAGE ARRAY N141, 2 FOR PARTIALS

(1)

XI DP INPUT - VARIArELE STORAGE A4RWAY NO, 1 FOR

(1) INTERPlLA10R

PARNUS 1*2 INPUT - VARIABLE STORAGE ARAY N). 1 FUR PARA.:-TlR

(1) NUVBE S

DENSE OP - INPUT - VARIADLE STORAGE ARRAY NO. I FOR DENSITIES

(1)

DNCC DP INPUT - VARIAELE STORGE ARRAY NOJ 2 FOR DENISITIES

(13

CSUM I INPUT - VARIABLE STORAGE ARRAY NO. 3 FOR STATISTICS

(1)

EIIAS 1*2 INPUT - VARIABLE STORAGE A-RRAY NO. I FOR ELECTRONIC

(1) BIASES

SU3ROUTINES USLEC CL EAR PSCMP.I COMADI ORtl ITI PROCSI

STAIFI VEVALI FI PDEN2 CCiPAR

ESTI~1 RESPRI SUPD.'41 DRAGI CLEAR2

IRUEPI ARCPAR OAT:O1 GRHRAI NONAME

C3SDT1 PRECC1 . SOANTI TOST1

COMM6N 3 APARAIM CPARA M CONOJT CSTINF VROLOK

INPUT FILES NONE

OUTPUT FILES NONE

SUOhULTINE CdFCN( IA" I BI AS CDIAS,KSU'.i,NSU'.',PLHN, ISTANO,ENV. CPC -

" SUMlI sRpA s INOXCS, SU'.?,XYZSIGr XF ITXYZPMPX'X0,XIPARNOS C!nC 9 5

* OCNSE sDL CC ,CS CUM, E I AS) CORO Y6

IMPLICIT RHAL+E (A-HtiO-Z) -CRO 97
CIM~ENSICjN IADDR(I&),IkI1AS( I ).BBIAS(I ),KSJ:-( ),NSUM(1),PLtHN(1) CORO 98r

e. ISTANU(1I ,LN V(1 )SUM1 ( I I ,CPA R(1 ), INOXCS( I)SUM2(1), CDRO 99

* XYZSIG( 1 ),XFIT(1),XYZ(I),PVPX
O ( 

1),XI(I
) 
,PAR N

W
OS ( 

)  
DL

E
NSE(1) CURO 100

DIMN-- SION DE-NCCN( I ).CSUMC 1),F O IAS(1 ) C3RO 101

INTEGEk*2 IEIA P ISTANUINDXCS.PAPNUSE 1AS . C'RO 102

INTEGL ESTSTA.CSUW CORC 103

LOGICAL CMPGPi .CORO 10'

REAL XYZSIG, SALLCUTCON CFRO 10.

COV:UN/APAfrA M/ INPAR. INPARI,NE I AS, ESTSTA.NSAT.NGPAR CNOF10ECI sNPARAM.vCURO 10t

* NEDIASMAXPAR CR0O 107

CCVVN /Cd AiAM. /NST A,N.ASTNST[EST,NDI NMOIAS rNGPCI .NGPC2s CORD I1t

* NGPC)M.NCS5:E-TC PGPrP, LIMI,L IM2,rsNCENN).NSTNTIOSTsNTIDN. CLf;O 109

* INtHRSWsNCONST.NCCONS CORO 110

COV'wuN/CUN,3U T/ i;.SALLOUTCGNM. I NUTIw AXOUJT,LITR-ESi MAXSAT,MAX21N, CFRO 111

REPRODUCIBILITY 
OF THIORIGINAL PAGE IS POOR
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COMO/Ci;T IN /kg5A'N( 2913 L*A' E Co C 112

COVYON/VifML Lr/COSL AM ( 66 *P; ( 10 CVC)1

C COMPUTE INDJ1CLt> OF STAiT INC, LOCATI C.S OF D I ;Zf7i R7-T APRAYS. TO OE 0SED c0 -z I I~

NR1S~LUA5Ct5Azr 117'

1 '33= 16? i4:fL3 IAS Crigio !19
;4SAT=1-XSAT %,: C!-, l C 120

1,4 C;~ 3~+4~ 41 ?' 14S 4 WSA T3+NCSE STI CQ 22

I e 6~ 1 L5 + %'L3- A. SCU.C IY
I ' 7= 1 3 M~1 AS CDPE.C I 2e
ICl=IU34.1-13 ZAS+MSAT3) CL-C:zC 12~
IC2=I1u4444'( 1.6S +M SAT 3) C H Q 12L
I C21= L7+N-131 AS 4 SA T 3 Ci3RO 127
IP11 Cf1RO 12:1
IBC 1 IBLjI +M-z3I AE+MSAT3 C3 -1r

1Bf01=1.3c1*NCSC'-T C C - i~o
ItiC2= It3I +N1 ICST Ct3qO 3 1

2 1 A S =1IA i4MA T 3 ctipo ii2

N ST /- T=.N ST A + .A~ -A T C! 133
I P 1 C :lqC 12 r
IL=!P4-NSTA+l ~ .5

l-fIL4NSTA+ 1 C91-c 1 Z
IK=1H+,NSTA+ 1 CtURC 1 '
I PO=I fN+tN3 TA41 R E)o -2~
I LC IPU fN S T E ST C.-IQ 1:3;

I STIf= 1 CCRO 1-1-2
IEST= 1$TA4NSTA4 1 Cf±~o I t 2
I LOCC I -*ST +N 3T EST Cppo I:~

IceNV2ILNVIt3*(NSTfA+1) CWAQ0 16
1I-NV3=InNV24J*(NSTAi-1) CBDqC 1.4'
I SUM2= 1 CLOR1 14-
I TTL= 1SJ'2+ND I cqc 1:
I DELT A= IT TL 4ND 1M COPC 1 IC
I S IC-1=1 CBO0 151
IS G2=94'NSTEST *151 l CUr ()~ !3 2

ISIJ=NTES 4i1G2CDP.O 152

ISIGC =9NSTES 1 SIG4 C0QC IS

IXFITIl C0110 i
IF C I= I1XF I T + 6 4:NECNN, X4 MAX S AT Cur'0 I S
lSTNCS=3*NCSc.El+1 Ct3~o I~
I S I xv 2=1 CBR-C 1
!STXY0=IbTXYL+-2(N-STA-1) CO 150
1 X I =I CtO f~ 1Q0
I PXPXO!X4- I x hr+C OF TINE, CI~rC 1 ',2
I AREA=1 ) ~DIJl'L T!~PO~ CBRO I "..
ICENT;=IARE 'A4+A*N')EN EW 3GISPo'CePRc t.
I VCL,NT IC-7t.Ti4 122NC,- N 0LGIN~ cAR'C :tF
IDElNbu 1BCcNT42*NDE'tST CFc itt-
IDEN52 ID~r4SO tI'TICST cr '
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* D~~~ULNS~tN I I U N+NCONST ctwo~ I F

LOS1..21D5 Citf,1 IDS C f11^ 1 '.19

ILSuy=I CH1RO 170

IyLM= ICSUJMN 1 ATM AXSAT -LUASE *16 CfIR(I 171

i yrA~1 CORlO 173

PIUT sCi1 T tA 44 *(D3 I MNEB IAS Co IR C 1711

I 2T JIE 1I6Twu+4 ONf H I #,S CHDfO 176

Id-IPIicT*EIA CORC 175

I NUMy-b= I 3T.XP 4NE73 1 AS CBPO 1717-

NCLLAR~' NUMiuk t.L +Id AS-1 C H R 0 1C3 0

IF( NrtUIASe GT * 0) CALL CLEAR2 (CeIAS*NCLEAR, CHQO I'll

N P A , r =u Nm x+t i CEUflO 1:3

NS T AI :N5T A + I C[INO 1 '3

N S T At T = N 3)IM - N ;- A-S T x 3 -N GP C 0%1- NT I r- EN Ctflo I E d^

C INIT IALIZL- St~RUiT INS USING VARZIACLE S1 MEA-PAYS CBNO I 3E

CALL CAT Z)I(L I SiI- SsS 191N.)X U- ,,E'_ - E T C(URO 136-

CALL SOA14TI (PLt-N( IFI) qXYZSIG( IS IC3), )yZSV, ( 1G2)sXYZ(ISTXYZ), C,3 R 1 37

L LNV( E N~v 1 E iN V ( I --N V2 I . E NV( I E N, V 3 sPL-' (1 TIiPP I-! *PL HN ( I P ) q OtRO 0 1

F k~N(IL),SZITA 1 j 
C u i C I 1".~

C LOAD CCtvm~cN PARAM. E<EP INFORM-ATICN INTO %,ARIA3Lt: STURAGE APPAYS CHROP 190

'CALL CC.A~-( t A (I I # P A ( 2 . cnimf I:
* FHN IP ,~hN I) PLH( -) PLN(IN) ,rLH?1C IPO) ,LHN( ILO) . cA P0 12

* L -N I O ISA O T T N;CH T 4 CSS .,2 T CBPfO 19?3

* X Z I ( 5 (--Y Sr( S G ) X Z IG I3G )X ZS G I I4 CBNO 191

o XYLSLGC ISIG -).XY/(ISTXYZ)XYZ(lS1xy0),.LIXC;( ISTNJS), CBO 1'15

IS*.D J E S (I SIG 1D--45 ) Ct3RL 19 C

* cN~- l~ -, , E S-(I E T, ,C I' )C:,,- CC - 0 137

C LOAD ARC PA-<AMEIt9 INFL~fMATIUN INT C VAk iAv'Lt. Uc/RC i9NY U~~1&

CALL' Ic.PAki( I tIAS ( I 301) B UI AS( I P2 A 1 f 13FAS Ir3 *mAS( I E3 1 CURD 199

& Id IAS ( I1b 4 ISC) , 131A 8 IAS(Ib5) I I 3A 3( IB 7,d I AS( I C I CORPO 200

* 1 S(IL)JI3A (C )9L4d-1A 0 *N X SsH A ~ O-S A C0 R 0 201

.0 Et1AS( IbETY.P) ,NE:ASE# ISTANO ) C u f*D 202

C INITIAL12c kLMAINING StUORDPCUT INES USING VARIAJL STOR AGE ARRAYS CaiR 20

CALL CUA1I1CIT)ISTAN.L(I-=S1),15TAN.'J(ILJC),XYZ(1STXYZ). CLiPD 2 0 -t

* Y ( -,X O .~ I ( P . L N I ) P~-~ r) P~t'I O , L- ( ) CD. 2 Cf,~ 2 5

* L.-( tO o H1(t'oY S G IS G ) X Z II I 2 tY S G I i 5 C 0 R 0 206

* Y S G I I-I D C 9 E A *-9 I ~ S l I IS C C bri 2 07

CALL ORAGI(GiZP/R) COiRO 20?

CALL ESTI I1( SU I. S L,-2I SUM2),S Ldi.2 ( I LTA 9XYZ(ISTXYZ)S CVFO 209

* YZ(ISTXYO),XYZS1G(ISIG1),BO1IAS,[DIAS(103),91AS(13
4 ), ceRD 210

* STAND(I ST A qISTANO ( I EST ).sIST AN'D( I OC) v I 3 IAS ( 117) 9PARNO S. CBRO 211

* INCXCS D N SIC ENS0)v E NS ( I DS I G) C[3RC 212

CALL F I( GkP;Arc I C'J 10 ?13

A=GRHRA1(FNV,NSTAI 3 CSO 21'

A=00 OT I (N V ( ILNv I )E NV( I EN V2) 9 NV( IENV3)) CIM'C) 21E

CALL UkiJOITI (XFI ( IFCTflXFIT( IXFIT)i I(X I ) ) CBRFO 21('

CALL Pk:DI(NI NIEV N2 EV(1-.N3 r-POX1()9NAM C.1PC 217

* NL CN-X) .CHRO 218

CALL PiWLS1 I STANOC(ISTA ) XY Z( ISTXYZ.PLt1'( 1). PLHN( ILY) Chnfo 219

CALL k~SN(NXSIIS12.~'.)CORO 220

C ALL ST M.NSM9N ATV 3 TCSK(IC1v' u.(Im~ C13RC 221

L* LASC 9CS U.-IIL SU N! CORD 212

IF(LEJASE*GTeOI Lf'ASE=NSTA coflo 22.4

pIEpRODUCIILIY OF THE

OpIGINAL PAGE IS POOR
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CALL TwUSTI (FP XO,,PARM) C-3R 22t:

CALL Sr,<JN1 (ti]: 1. AS(ID2 ) CEF'z( a .DN(II FA ) , DE- i 1( CENT ) , GRPAR , D NCON) C r'O 22

C 46LL FD-N 2 ( C-.N I- ( I UC NT) .DENSE(IA, WE A)C- ,ENSE(ID'I S2), CtpO 226

S doI AS(i I C ) ,DENSE(IDS I;2 ),SUm!IDEtCCNGJ IPf.i) CUPO 2;'7

CALL THUcI1 (XY2) CORO. 22P

CALL U05CMD I (r IAS ( IC 2TA EGFt 1AS(I ETWC) ,E6IIAS(2I9,E I A S(TO), IAS(IDTI'E), C 
I -

229

, bUVi ,SUI12 NLI AS EE S FT 3AS I ESTA) EE IAS( INUM R),EdlAS( IbETYP) . CL-F'O 230

S FARNOJS) CDPC 231

CALL VEVAL1(GFRA )E CU"O 232

CALL CLELA(CuSLAA'.66.2) CORD 233

COSLAN'(2)=. OCC COfRO 23'

C CALL i'lCNAh. E AND PE2FO()." JOB PIMV.E FUNCT IONS CODO 23 5

CALL NOiAMiL(NP, W:M.Pf'PXO, IL31 AS( 107), IUIAS( 1D3+12) ,i9 -S s I BIAS( I24 ) ,C!: O 236

o Ab( lI ) I I I[ AS(ID2),I I .S(ID5) ,131tS( 1t6), (A,-N0S. CrnPO 237

o sUM2 ( I5 S UM2( SUM2 I TTL) S L '2 (I DEL A) , I NDXC5( I ST:.0S) * CH O 23?,

o ISTANU( ISTA)9PLFN(IN).SU:,' INDXCS 0 IAS(I 1C 1) I I AS(IC1) . CHiRO 23q

* IbIAS(IC2) , IBIAS(IC3) ,DENE (IAR E ),DE N SE(ICZNTR),DNCON, CF~O 2-'0

* DIAS(IcUST/),EEIAS(IOET YP)) CiRO ?2.1

RETURN CURO 242

END CHAO 2..3

ggPRODUCIBTLTY OF THE

ORIGINAL PAGE IS POOR
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G D

S-T UP 1L Zi

LOCOrltc S coF -S VAC,

t- [:Tr T- P LtZ 6

C-E C) M\

L r P,- P LT qu 
r( -M-Tr f) L- 2, C.

P PTIAP0 P,

S'r c-l n\cTCZ

CcTfl- QTTI1 :3IL CL-ZF

-~Yt~r ~LtZC8'0-83-
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/ I I zPC A L-

T- T

-X"XTI AL ZE s7T ALZ E

T(\ T I

TROs( IRUP

IfQLTI7 LI

ocEPRODUCIBILITY OF THE

NIORIGINAL PAGE IS POORI A LTZ
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PURPOSE TO ALLOCATE CORE FOR VARIABLE STOPAGE ARRAYS

CALLING SEQUENCE CALL CHA-LY(NCOPE.ICCRE,.1c5SO)

SYMO L TYPE DESCRIDTION

NCORl I!.4 NU.-ER O- APQAYS FOR WHICH CORE IS TO BE ALLnCATED

iCOzF. It4 SI7ES IN BYTES OF APRAYS TO PE ALLOCATED CO E

(NCOPE)

&1050 I 4. RETUPN LADEL - IFTUPRN TO THIS NUMBER IF

I.NSUFFICIE N.T CORE IS AVAILABL.E

SU3ROUT INES USED NONE

COMMON PBLOCKS NONE

INPUT F ILES NONE

OUTPUT FILES NONE

CHArLY STAART 0 CHAD 27

* STORE OFF REGISTEPS . CH P Pp

PC :1,12(15) CHAD pq
DC Y71 CHAD 3C

DC CL7e.CHAr LY 9 CHAD 31

ST;4 I,12.12( 13) CHAP 32

8ALP 2.: CHAD 33

LISIG 2 'C-AP 
2
4

* SET lpJ SAVE APEA CHAIN CHAD 5

LR 10C13 CHAD 3F

LA 13,A9FrA CHAP :37

ST Ia,4 (C. C ) CHAD 3

ST 10.4(Z.1 3)q CHAP 39

RC !5.FIRST C4A R 40

AOEA DS :3'- CHAO 41

t LOAD PEGISTER 2 WITH THE NUMBEF Oc' ARPAYS CHAP 42

FIRST L 2 C(1) CHAP 43

L ?0C(2) . CHAP 44

* LOAD RECGISTER 3 WITH TrH A'f)3ES OF BYTE COUNT APRAY CHAP 45

L 3,4(1) C
4
AD 46

* COV'ST5OCT -yvrE CCUT T 13T OR GFTMAIN CHAD A7

5 6,5 C(ADP 4R

Sr 6,. CHAP 49

LOCP ST 5.LIST( ) CHAP 5"

L ",0(3) CHA C I

ST ',LIST(6) C"AD 2p

LA 6, (") CoA 3

L 3.4-(3) CHAD .4

PCT 2. L 'O);' CHAD
n  S
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IC 9.=XZ'SO CH o 56

STC . 9,LIST- () C HWA  5'

* ISSUE R-EUEJST FOR !TC4A!.C C"A zA

G5.TMAIN LC.LA=L IST. A=ADDR . Cu4
0  o

STC 9. ADD-4 ( - CHAa A

* RE-TURN IF INSIF9= ICIENT STOlAGC AVAILA FLE C-4A F'

NQ 1.15 CHA" 0 ?

3C 1RET Cw A ' t

* CALL CBRO.J CPA'o 6

LA I.AbDP C4 P 6 5

ST 1,LADDR CNAP 6r
LA I LA)DR CH A 67

L . S ADCON * Cp s-
r3ALR 14.15 C"A" 6o

SRIESTORE REGI TER AND RETURN C-AP 7r

SR 15,15 .- - 0c"o 71

PET L !3.AREA+4 CAO' 7??

L .?r, 12920(1 3) C Ao 7?

L 149 12(13) C4Ao 7L

mVI 1?(13),X'F ' CHAi 7'

3CR 1i.14 CHAD 7$

A rCON nC 1 C 1rol N) (-fl 77

LI ST DS 3CV CHAP 7 A

LA 'CR OR F C-A '9
ADOR OS 30F C A'-J pC

ENE ) C~.4 A 1
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NAM E - CLEAR.

PURPOSE TO SET AN ARRAY TO Z :RO

CALLING SEOUENCE CALL CLEARZIANK)

SYV:BCOL TYFE DESCRIPTION

LA 1 OUTPUT - ARRAY TG BE CLEARED
(1)

N I INPUT - FIRST DItWENSIJrp OF ARRAY

K 1 " INPUT - SECCND DIWENSION CF APRAY

SUDOOUTIN-S USED NONE

CCwMON ULOCKS NONE

INPUT FILE5 NONE

JUTPUT FILES N ONC

SUBPOuTIN CL EAPR T N.iK CLEA )7

DIMENSION IA(1) CLEA 2F

J=r, K 'LEA PC

C CLtA, TAE ARRAY CLF - 30

00 10 I=1.J CL.A 31

IC IA(I)=0 CLEA 32

RETURN 'CLEA 33

ENO 

CLEA 33

8.0-87'CLEA
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NAME CLEAR2

PURPOSLE TO SET AN APRAY TO ZERO

CALLING SciGUE.tC CALL CLEAP2(IAK,L)

SYMBOL TYPE DESCRIPTICN

IA I OUTPUT - AJRAY TC BE CL.EA-ED

I INPUT - FIRST DIVENSION OF ARFAY

L I INPUT - SE.CCND DIMENSICN OF ARRAY

SUaROUTINES USED NCNE

CCMMON 2LOCKS HONE

INFUT FILES NONE

OUTP0T FlES NON

SUBO, UUTINE CLEAR2(IA,K,L)
INTE GFF(R IA(1 )
J=Kr' L

C CLEAR TrcE ARRAY
CO 10 l = 1,J

ETc l R( = c REPRODUCIBILITY OF THE

END ORIGINAL PAGE IS POOR
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COEF

DESCRIPTION

COEF computes the set of interpolation coefficients

needed based on the order of the interpolation and the dis-

tance in units of stepsizes from the most recent time point

in the array of back values.

REPRODUCIBILITY OF TH

ORIGINAL PAGE IS POOR
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Put-PUSE TO. COMPUTE INTERPOLATr3 CuE-L:FC1,-NTS

CALL I W 5.C U NC CALL CC:E:F(SjICRDE~sAvAS)

S YMJJL rYFE OESCPIPTICN

S L) F INPUT - INTEkVAL DISTANC--

'I C R E I INPUT - CROEP

A up OUTPUT - FOSITICK CO.E=FICIENT V-iCTCR

AS DP OUTPUT - VELCCITY CCEFFICI11JT V'--CTOP

SLERCJiTINES L5EO C C.1

CCXMCN 6LJCKS INTERP

INPUT FILLS NONE

CL7.PkT F 'L=S NONE

"GEOSTAR-11 A G-OPL2TaNTIAL AN STATI)N4 POSITION

QECOVERY SYSTE'A. Cs Eo VELEZo Go Pe 3ACM)SKY
JCTOFiER 19~70

.APLUJU T W- L* C E (S. IO CEP.- ,AS .COE F 3 6

CO. ~/ 1/CV( 1 12).2~ 4 CW:F 17

CALT. kAAC/15/ COE7 3

LATA ICL2/0/ CO FF ~
CI~a3 LJ "Z21 ),E-PZ(21,P2),?(2,:(3,(1,S1 CO :F A.C

IFIL.z*)tTO 00 COEF 61x

CALL CC-*(20) CoEiz 4?

C IKTALZ COEF 42u
Et I) r- .0cCO-LF fLe

IiPZ( 1)=.CO Cr)EF A5

LPPZ(l1 ).zI. COV F 4 6

2P(I13=1 * ZC IT FTECo : 47

t-1,'( 1)1 LCROUCILTYOTH

c uORIGINAL PAGE' IS POORu COUPd'

IC~~~ 0.'Z 52N ~d
LU 2M.1U -=P ( )/[FLO T( -LO C(IEF c;

8 .0-90
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SUM~= 0 C 0 COEF 56

rCO 19i L= 1 1 COEF 57

1~ 1;SUM=!>Uy+LV'(L)At3PZ( -L+1) COFF 51,

2C uPPZL( I )=ELM COEF 51

C Et~c ILTIALiU1TICN. CQEF 50)

IOL2= I C H ; P- 2 COEF 6 ?

LO0 30 I=.l0PCFR CUEF 63

O 0 ;,1C R CF R COEF 53

sum'io~L-u 
COFF C-E

DJ 3 -' L = I 
COE F 67

39 5LM=SUN~+Z(L)*e(I-L+1) COEF 63

4C L-p(1i=su? COEC 60

Cu 50 1=2 1cpCER COEF 70

SUM= .C 0 COFF 711

DOi 4-1 L~l .1 -
CC1-F 72

A~ -)5L,4bUl-A. PZ ( L ) *R( I L+ I) COTP 72

SO *LPP( i SL V C . FF 7A

FAT =1 Zi L CfEF 75

DJ 100 1 1,]CL2 C3EF 76

SUM =O 0. CO0 _ ::F 77

001 60 L1l,IZL2 C(JEF 76

80C !:U;-l..Su%+ FACT *COMO (L I*0PP(L + 2 Co9EF '

.4(jCOEF -k0

100 FALT=-FACT 
Cf0EF P I

FACT- Ai ., '(TFF ~
VU li1U 1=1.iULi

SUM0cCOCOEF et-

OU l1t- L=I.IIJL1 CO)FF ; £5

105 bUM=SU- C3M6L C 0'-F e66

110 F;%Z T-F AC 7 C05EF 38

K~TI'NCOFF 19

REPRODUCBILITY OF THE
ORIGINAL PAGIS IS POOR
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NAME COEFL

PURPCSE TO LIST NCN-ZERO CRAVITY MODEL COEFFICIENTS OF THE

SPHE(RICAL HARIMNIC F'PANSICN OF THE GE3PCTE NrIAL

CALLING SEQUENCE CALL COEFL( IUNT .NORMAL)

5YMBOL TYPE DESCRIPTION

IUNIT I INPUT - FRINTER FILE NUMBIR

NORMAL L INPUT - SWITCH 1TDIC4TING NURMALIZED COEFFICIENTS

APE DESIFED

SUOROUTINES USEC DENORM

CO:4MON BLOCKS FMODEL

INFUT FILES NONE

OUTPUT FiL:S NON-

SU3ROUTINC C-.3FL(NITCO~tPAL) 
COEF 25

IMPLICIT REALt6CA-H,O-Z 
C.f.F 17

LUGICAL NCI.AL 
CGEF 2e

I3AL4d 
.o)=r 20

CU.4MjN/P ED _L/I DzEX 1 NC.EX2. INC X-, [ND X ,,C S(30,33) M}ODEL(8) C.)f 33

I-P.NbIO / O1 T1(S),OUT2(3) . INDI (5 N,2(5) C-_ 31

FELALW MCCEL COEF 32

CATA CCO0 CCI/ 10 *1HI/ C'EF ?2

wRIT E(Iul T,ICO) MODEL COE=

C WP Te iUT ZCtKALS C'- 35

1;0 CE CS- 5

CO 10. N=L,INCEXl C1c 3

NC=N-1 C3E 31

IF(Ls,(NC*,I)-C.OOS 0) CC TO 10 C3-E 39

1=1+1 C1EF .0

LUT1(I )=( E(KCI .. C3 =  A1

IF(N.RMAL) CUT1(I )=OUT1(I )/DENCM('C 0) CGE '42

IN ( 1) CC E= .43

INj2(Il)=C C~E .P

IF(ILT. ) OTO 10 COE ^5

1=0 C.3E ;:

ARlT_(IUhlT, 102) (INCI (J) ,1IND2(J O) UT1(J)J=I . COE" .

10 COTr- INUc. COEF A.-

IF(I G1. I TL( I U T 02) (INCI (J) . 1N) 2(J) ,OUTI(,J) CJ 1 :; A 1)

C WRIT. ti-CTJ-IALS r TESSEPALS C--D .o

LI E = 0 COEF 51

I=u CO)- 52

CC=LCO CO F

L' 20 N=2,1INEX1 CC~C C
hC::,- ,.r I5

8.0-92
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NS=32- COEF 56

AX =Fl I NO(INDEX 3, f) COEF 57

Cd 20 P=,VAxC COEF 5

4-a COEF 59

M T= ;-1 -COE:= 60

IF:(CS(r C).EC0.0D0.ANC.CS(NS,NS), .U,0.C:0) GO TO 20 COE =  6)

I=I+ 1 COcF 62

ANJk14= 1 * CC .COF "3

IF(N MAL) ,NCF=I CO/CENCR(NC,:MT) COEF &-

GCll(i =(I(C,.)vANCR, COEF 55

CUT2(1)=CS( S, %S) ANOp COEF 65

IND1 (1 =hC COEF 67

NO2(1 )=.1T COEF 69

IF(I1LT.3) GOTO 20 COEF 6 q
IF(:0 O(LINES,20).FC.0) VPITE(ILNIT,1021 CC - - COEF 70

IF(MjOU(LINES,5).EO.0) RITE(IUNIT101 ) COEF 71

1=0 COFF 72

LC=CC1 COEF 73

LINLS=LINES+1 COEC 74

VRITL:(IUNITlc4) (INDI(J) 1ND2(J),JUT1(J) OUT2(J) ,J=13) COEF '5

20 ' COJInT INU C(1EF 76

IF( IGT @ C I ITE(1UNIT, 10C) (INC1(J) IND2(J) sOUT1(J) ,O T2J) J=1,1I)
C  F "?

1CC F.,kMrAT( I F1 ,14 X.AS//6X, COEF 79

SHZONALS/X.6(IF-//5( 5SHIND-7XX,SHVALUEslX)/7X9 COEF et
* (, , (4HN U. 1E-X, / 1 ) COEF 81

101 .F r TAT :1X COE i

.01 .,J'...u .,T .. .. , -.. s; ... ..:..- ..

103 FOiDM~6T(A1I,5,2 2 HS-CTC IALS AND40 TESS'P ALS/5X, 10(1H-) I 1X,3(1 H-) COEF 9e

SX ,9 ( 1 -)//6XS3(H I N).FX 1 3X, COEF 15

S GI-VALLE, 15X)/7X.2(-.HN , rx,IHC 13X,1HS1 iX ) COEF >.6

104 F riAT( I ,Sx.2( 12 IT3,2X, 1PE12.5, 3X,1PE12,5,4X) ) CCE; 37

CEND COEF 18

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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KAHE COM

PURPCSE TO COPPUTE FBIN-' IAL COEFFICIENTS *

CALLING SEOUENCE CALL CCM(M)

SYMGOL TYFE DESCRIPTION

M I - INPUT - NUMEER OF COEFFICIENTS

SU3ROUTINE UEED NONE

CCNMmN BLOCKS INTERP

INPUT FILES NONE

OUTPUT FIL S NONE

SUBROUTINE CCM(M) 
CCM 23

IMPLICIT RE'L* (-HO-Z) 
CM 23.

1+1 C3M 25

Ci, 10 I=I.41 CCM 26

C( I ri =1Ce COM 27

C(ll1)=1.C3 COM 29

IF(IoLE. ) GO TO 10 COM 29

11=1-1 
C')Y 33

CO U J=2.11 C)M 32

S C( I ,J =C (I-1 J C(I- I J-I ) CJI 33

10 CJl INU= COM 33

; L TURN 
C0"M 35

ENO 

CO 35
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NAME COMADJ

ENTRY POINT PUFPOSE

CCMAOl1 INITIALIZATION

CCMAOJ TO PRINT ADJUSTMENTS TO CCM.-I N PARA~ETERS

(ALLING ScULNCE CALL CC4ACI (ISTAND# .OiSAtJO, L.CSTAXYZ, 
STXYZO,RLAT.

RLON H, RLATO L-ONHO NAME PSI G

PLHSIG.XYZNCO, PLHNC.iSU- IINDXCS.

GPVAL,GPVALO PS I G)

SYMUJL TYPE DESCRIPTICN

ISTANJ I 2 INPUT - STATICN NU'PE
R S

(1)

ESTAND 1*2 INPUT - MASTER S1ATI.IJ NUM'ERS FOR ESTIMATED

(1) STATICNS

LCC I*2 SCRATCH

STiXYL DP INPUT & OUTPUT - CUR R'-NT L3EST STATICN COORDINATES

(3,1)

STYYv7 ;.P INPUlT - A PRInOI STATICN POSITIONS

tLAT DF INPUT - STATION LATITUDES IN PADIANS

(1)

nLUN L INPUT - STATICN LNGI rUD-S lii RADIANS

Op INPUT - STATION I-EIGHT IN miETZE S

ILATO ZP INPUT - A PIOCRI STATION LATITUL)E IN RADIANS

(2)

PLONO ZF INPUT - A PRICRI STATICN LCNGITUDE IN RACIANS

(1)

hO DF INPUT - A PRICRI STAT I'N I-EIGHT IN PETERS

(1)

NHOM DP INPUT - STATICN ItAM't; REPRODUCIBILITY OF TIf
(1) ORIGINAL PAGE IS POOl

PS,; k OUTPUT - STATION C:-IV IANCES

(3.Jl1)

PLHSIG INOUT & CLTFUT - fTTi A:I S,Fi.;ICAL CO ;;'-INATE

( J I) v, v I A,' :5
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Xy.ZNUA R I NPUT - ICM INAL SIGMAS3 AND CUIOF-ELATICN3 CN
RECTANGULAR STATICN C;ZlDINATFS

P L H.O 0 N I NPUT - CMINAL rIGNIAS ANC' COL:P:LATICrJS3 ON

(~,1)SPHERICAL STATI)' C.J9)RDINATFS

OLI LP INPUT -INVEPTED LE:AST SGUARES MATRIX IN VECTOR

(1) FCPM

I NX CS 1*2 INPUT - IND ICEUS CF ADJUSTED G-TOPOTENT 1 L

(3.1)CCEFFICIENT-S

GPVAL DF INPUT -CPRENT V.ALUES OF ADJLSTEO G~qPGT=NT[AL

Cl)COE F FI C IE N TS *

uPVALO OP) I NPUT -A PRIORI VALOES C'GP AL)JUSTED

(1)CFOFOTENIIAL CUEEFFlCI;CNTS

GPSIG D p INPUT -SIGM'AS FCR Ar)JLSTtflP G[V)PC')T.rT!A L

(I). PARAMETEFS

CALL ING~SC~EC CALL CC%.,ACJ (0UTC.rl

S'rYiJUL TYPE rESCPIPTIGN

OUT-'W I INP11T - COTER ITERA.TIDN NU!,46;P

VRCTIL! t5rC PDEN SOUANT OUTRAD NUy.LOC

CC.'ML\N LJLCKS CZJNsrs CPAkAk FMODEL TPE8LK

IKFul FILE&5 NONE

OUTP'UT FILES OUTP -PPINTEq REPRODUCejILIY OF THE

ORIGINAL PAGE IS POOR

SU-IRUTINE COMID1( ISTAIKCESTANCLCCSTAXYZ',STYXYZO.RLAT,4LON,*H, C) VA .9

* (,PV,.L 1 (OVA LO0.,PS I G) CJMAf 07

IMPLICIT i~t.AL*t (A-H*C-Z) COMA 919

LLJ ,ICL CNPGPP C:M A '?

I'iTCG'K2 ISTAN0).FSTAN%'z,LCC. INCXCS 100AIC

ITL..,Lk ' LT-Rl .0,3S.CUTPj01ATP C 0 ,A in-,

Ri-AL PLt, '4.XYLt.'J):-,P5I CSIC.'Lb-SIG C]IMA I "'

t;L,. J L. P .'C 1 1LA -N v U -_ tL C(Y4A 103

~1N16N [ A k ty(3) 5~v ( 2 ) , C 0 1C3 S 3. ) XSJ 1 I ST AN 10 * CV)A I0..

T 4~T:.A1 ( ) .L2.C~ 1 *S T 4X YZ(., 1 *9 ; TY Z3( 3. 1~ .A T I L'( I ,( ) * LC' H C'?.,A I11

L T 0.dC 1. P )L I.C r'N 0) 1 ~C5 A 11 AV I) GPAL( (. 2Ct L 51

* 3p C'I~f, S) C'~i O

C J A4 C N,.C i T.S( I *' T .0 PI . Cu:..) rsc co~ io'

T , C'*; .LI 1 *L 1 2. t.~. T,\T 17 T , T I>\ w C'_) A 1! 1
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CO'4 112

SN:JNST ,NDCCNS 
COMA 113

CO 4M.N/FJLDrL/I,.X(A) ,CS(30.3 M.)OEL( 
COMA 117

P ;! t I l .L I GUTT 0 , A TP( I C) 
1II

CATA Ir 6L/ IH 9,6 H/ H-AP iCI h-A pptPICRI/,ADJUST/3ADJUSED/ 
CCA 15

C-TA 

C '4A 1 t-

CATA ICj/ 61-C IHS/ 
COMA 117

IN2XNU( )=NOFlk( I-1 )-( I* - 1))/2 
CO'4A 117

kRcTU RN 
CO'4A 119

ENTRY CCJAPJ(CUTCR) 
C4A 120

C PPINT ADJtjTCQ SUIFAC- CDENSITICS 
CO'AA 120

lF(N.Ngy,1eT-C) CALL PDEN(OUTEF) 
CO;A 122

NSTAnT=NC 1.4-34N.' AST -NGOCO
' -NT

I C E N  COMA 12

IF(N3;Tc l4L7*0) G];. TO 1C00 
COMA 124

C pRINT ADJUSTEC STATION POSITICNS 
COMA 125

LINE =0 0 
COMA 125

IN-TA=0 
COMA 126

IjT=ND .-: NMAST +1 - COMA 127

DCO 400 L=1,NAST 
COMA 129

DO 100 J=1.3 
COMA 130

12=1 N:XNC (IST)+I ST 
COMA 131

SIG(J j)==EU 1(12) 
COMA 131

IAR AY (J)= 2 
COMA 133

IF(SU i 1(1)LT o,0O ) ITE(OU1D,30
2 0) J,L CO:AA 133

S6cV(J)=so' T(rA:5S(SUM 
( 12))) 

COMA 135

100 IST
= l 

T+1 
CO'MA 135

12=1AkS- PA () 
CO'MA 137

1'3= I Ak NA" (2) 
COMA t137

S G . ... . .
... .....

SiG( 2.2)=E 1(13+1) 
CMA 1 1

SI4~( 2. I )= -IG( 1.2 
COMA 14

S1G(3 .)=SIG(1.3) 

COM 4 143

CO ,2 )=EIl 1-(2,21 COMA 14-

Cu (- =S LM1( 1 2 + 2 )/(SD V( I )*SEV( 2) )COMA 
145

CURl (3)=5L !t 1 13+I )/(S)EV(2)'SF)eV( )) 
COMA I

r - 7

200 INr.TA=INSIA+l 
COA 14

?%OC0N=NUNLOC( I N ST 
' STA

' ONS
T E L C )  CCMA 1A

IF(4 Cr-GEr,0) GO TO 2CC 
. COMA 1 5C

CO 400 Ks CCCN
C  Of C 151

IO=S=L si S+ gEPROD IS com 152

IF (LIES. 1},hE*A LCO TO 250 oB0 IS PoOL E COMA 153

;RI TCT'(3blF,70CO) CUTER 
COMA 153

IRITL(CLTP,3010) 
COIAA 155

250 I=L+CI(K) 
COMA 155

CO 300 J = 1 .3 
COMA 15.

0U0 30s M1.J 

C)OMA 15C

300 FPIGJ , I)=SI*(J,4 
- COMA', 159

-
" 

vCC1 

COMA 1I3

CLL GJ (T .T,NSTET * *FALr CA 1
C LL GJ % T sKSCST r A L .1!7C3. 

A 161.

L 1:= SA= 0 
CCM'A 1 5

FVUCI1 23CT
C L

7C 

CCvA 1 f
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COMA 1 9

00 530 J=1.3 
CO,'A 170

500 PLH1SIG(JI 1)=SCOT(PLHSIG(J.J, I)) C0A 171

CO 700 J=1,2 0CCA 172

CCVA 172

J1=J+1 COMA 173
00 00 i=J1,

600 PLtSIG(Jt
r , l )=I'Lt

S I G ( J k 
I

)/(PLH
5 1 ;,(JJ I)*PLHSIG(K Kel

I ) 'CMA 17t-

700 PLiSIG (J,. I 1=PL'S I G(J J. I)/D. E-C C- COvA 175

IF(-MOD(LII :X, i.).NE) GOC TC 00 CO"A 176

LF(LINc-.*CT*
7 ) wPITF(OLTP,3000 ) JUTE'R CG'A 1'7

WRITE(O, Ti
-

30-1
0 )  C OMA 17'

0OU CALL JUT ;b(mL T0( 1). LATDLATMSLAT I) CO-V. 17

CAL- OUTh, 3( LCt0( 1 ),LCNDOL1NMtb
S L

C
;

,1 I) COMA 1E9

ARITr(OUTF,40CO) 
COMA III

,lTE(OJfFF0CECO) APPIO i ,NAME( I )1STANO(-.I )-LLATDL
T 4 MSLAT L ON

D  CCA 1E2

-_ONM,SLCN.( I ) , (PLhNCW(J, I)J= C01A '3

CALL UUTrF!( LLT ( I ) ,L T. L AT.' LAT, C'MA 1 5

CALL OUT/J(LON( I ) LG, LCNL N, i CVA I5

SJ=IuL 
COA 1:

IF(1 L LAT(1).LT.0o'0 ) J=ASH 
C0v.A 1E'

LATL;P= I Au ( L AT) 
CO.A :

LATmIP
= IA: C(LAT',') 

CO%'A 1 '

SLATP=CAE( SLAT) 
C UVA lCC

FUNCH J cCNA-( I ) ISTANO( I ) , J*LATDPLtTMP, SLATPLONOLONM, CCYA 191

* SLUNhH(I) 
CO"A 1~r2

300 ok! !T--tG;TF ,30 0 E ) ADJUST.
N A E - ( I )

I  T A
: : O ( I ) L A T )) . L A T M.

S L A T 9 LJ
N O . C'1iA I s:

a LO:.M; SLON. H ( I . ( PLHSI G (J -. J, I. )v J=1 ,3,) ,-( DLHSI G(I.,K , I ),K=2 .-3 ) Co'.'A 9' e

. PI HSI CI. 1.. ) COM-A 1I5

1000 IF(NGCJWtL *.0) RETUPN 
r C. IZ'.

C P ;INT AoJUSTEL CCP'PT;7NTIAL CCEFFICIENTT 1 '-'A 197

NGPI=NCSL5T-NGPCUM+ I CU'A 1I

11=0 CQ-'O 1 ?

GO 123C I=NGP1,NCSEST 
CO'4 2030

1I 1 1 
CC'A 201

IF(MUD( I ,4).E0. 1) WPIT (OUT;To327)7 OUTER COVA 20?

IF(..J3( I ,-) EO 1) WR1I TE(
C U T P  ' 0 0 )  COMA 203

J=INuxiLX ( I, ) 
CC','A ?0.

K=INlXCS(2I ) 
COMA 2f'5

M= IN xc ( ) I, I ) REPRODUCIBILITY OF THE C0", 2'1'
C2=GPVALC(1)'CI1SG(I ORIGINAL PAGE IS POOR coVA 2 C

C2=GPVALC(I)G SIG(1)C

IF(J.s.' 1 ) CS( M 1 )
= C  CC'-'A 23c

IF(J.-GC * ) CS(
~ - N .

J 3 - 'V ) = C I  C.O"A 210

I=1N3NC(h3TAPFT-NGirI I t}N ESIcT-N-o 1I COVA 211

CIGI=IJ (*U S(K)) C0,-A 2!2
SIG2=,UP SIC(15G COV-A 213

120J . I TLt(G;JTFP, 030) ICS(J)N .NMC2 .C 1 S
G I SIG2 COMA ?1

e

t=T U;-N 
CO3A 215

3003 FOrIAI t il 1 SX.AOrS TAT ICFN POSI ICI ADJUSTMENT SUMP'APY FOR * CO"A 21"

SI ~AI TI1N NU-E 13 /) CO'-!A 217

J31C FJ-v AT (1
h-C/i

- x .3rLA F 
T  FI X P ECTAIJULAR C)'J34DINATS. 36X, C A 21X

1 cF S,TA N1 .4-D ,..; V I-T'CN, I I X . i C LC,-)6 -LA TI'J10N//21X,.711STATIC " CT''/ .?C

l *v 11 .x I ,X . 1Y.12x,1"7 , . ,1 ItX ,-Xi1 Y 7XI1HZ,5X, " K-Y. C_"Ae ?-?

* DX,HX-7,5x, 3(. y-// XI .. A ' NU F.r-.1 * '( x.X3H(M) ,2X),2X. -':"1 .21

3 ( x 3 (- 7 ) ) ) C.'Y I-3

s02 F J. Y(lI ( l
' ' * 

* -GA1T'IVE A.t, 'rNT TO j:, T FOR CO FON-N'-T P 0C .I'
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COMA 22

* 12,' CF M4ASTER STATION
' I.3o' £+*** *'/) CCMA 225

3030 FU M yAT( It- , 5 X,AS,4XAl,I6,3xe3r1
2 .X,-I X 23F;4 COMA 225

3040 FO&MAT (1IC/,*20HG'-rJDETIC COCiCINAT-S,52X.1 1 STAN. 4:1"D DEVIATION. C3,A 22C

SIOX.,II~CORPFLATIC N//21X,7H STAT IC. 3X,17. ' Hzc-ETIC LATITJ"ET C011A 27

. 2XI4FFAST LC
N G I T U D : *

2 X ,.
6 H -

HE
I G H T  6 X .

3 H L A
T .5 AS X

, NL C ' R 6 X ' 2 H H T C f "  22 A

3 . " .. 7HLAT- LON,2X iLAT-HT,2X,oHLO , H X, HS L  NU43-R, COMA 230

* 2(2IX .12O-EG MN SECCND, X) S)'H (MiTERS) ,2X,2(2X,5H(SEC IX) CCt!A 230

* 3X.2H( )) 
F F 3F COA 231

305C FZ4.AAT(1h 
X A S  X A 6 !  (

1 6 1 3 73,IXI F22F3F
'323F

e 4 ) CO'A .223

3060 F,., ~AT(Ac.,14.AI ,2 2.FICo.7.13 I 2,FI0O 7,i10.3) CO'A 233

3C73 FO.MAT(1
I I,3 3 3 H G E OP C T ENh T I A L COFFrICIENTS ADJL,STC FCP, CO.'A 2.3

S loH OL 1 E ITERATION,12//20X * COCA 235

11hCOLFFICIENT,19X.5l"VA'LUE IX1 JHSTAAP D D ATICN/4X CC VA 236

S ,p A1IOQI,7X,AHADJLSTED.6X,25HRATIU TO A ,ILIR1I ADJUSTED) C.) MA 23'

308C FOi,4AT( 2H 9A i , 1(, 2, ,, 12, 1H),P 2 I.L, 15#6 t0P2D16 4COMA 23
-Q

30;3 FO.MT('ACJLUSTED STATICN COOP) INA T3 F2R OUTCR',13 CO!'A 230

ACCC FOMAT(1X) 
COAA 241

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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K .M- COP A R

PURPOSE-. TO LOAD. CCMJN PARAMETERS INTO VAPIABLE STORAGE

ARRAYS b

CALLING SECUCNCE CALL COMPA
R (GPVALOG SIG

G P N J 9GO
V ALl

R LATsRLONq
H q

NAME rRLATL,RLCNuO.HO*ISTAN ,E STANO,

INDXCSTTLxYZSIG,, LfIGISTASIG

PLHNCM XYZ
4 f V ,'STAXYZSTX O,STAN'JS

LOC CS] G, J.:-;S O , L ')N • AREA,< C-NTER ,

u CEN l 1 )

SYM~4L TYFP DESCPIPTION

GFVA_, )FP OUTPUT - A PRIORI VALUES''FO) ADJUSTED

(1) GEOPOTENTIAL COC-FFICIENTS

CPSIG DP OUTPUT - SIG.AS FOP ADJUSTED GEOPOTENTIAL

.( ) APRIMETERS

GiNu UP OUTPUT - LOCATIOhS O= G.UPOTENTIAL pAPAtMETERS IN

(1) KO V kL ,ATRIX

GPVAL OF INPUT - CU'RENT \6LUZS OF AJUSTED GEOPUTENTIAL

(1) COEFFICIENTS

-LT u in ; .......

(1)

RLONt UP INPUT - STATION LONGITUDE IN PADIANS

OF INPUT - STATION EIGHT IN M-TEQS

(1)

NAM- OF INPUT - STATION NAMES

(1)

nLAT) OF: OUTPUT - A PRICOI STATION LATITUD- IN RAOIANS

(1)

I.LLNO OP OUTPUT - A PPIOPI STATION LONGITUD E IN PADIANS

{I)

1-0 O)P OUTPUT - A P IOI STATION I-EIGHT IN METERS

(1)

IT :TA J I '2 INPUT - STATICN UMt .,r'S

(I)

-TANu I ; INPUT & OUTPUT - MASTER STATIC, NU .'-ER TO WHICH

ADJUST:) S
T

ATIUNS AR- CCNSTRAIN:D

INhti;xc I'e C~ITP'JT - IN IC'$S OF AD)JUSTED G.fO2OTENT
I AL

(C*.) CCE FF1l'.I7T

REPRODUCIBILITY OF THE
8.0-101 ORIGINAL PAGE IS' POOR
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TTL DP OUTPUT - ADJUSTEC PARAMETER TITLE 
ARRAY

(1)

XYLSIG R OUTPUT - STATION rECTANGULAR COOP. NATE

(3.3,1I' COVARIANCES

PLHIG R OUTPUT - STATION SPH-RICAL COORDINATE COVARIANCES

(3,3,1)

oTASIG R OUTPUT - SICGMAS PND COVAPIA"CeS OF ADJUSTED

(3,3*1) STATION COC4DINATES

PLHi,,L) R OUTPUT - MINAL SIC'AAS At, CORELATI CNS 0NE

((. 11 
ADJUSTEC SpP.HICAL STATIJN CJOPDINATES

XYZNCM R OUTPUT -- CMINAL SIG AS AND CORELATICC S ON

(61) AD4UST=C PCCTANGULPR STATICN COORDINAT'S

STAXYZ DP INPUT - TFACKING STATION CARTESIAN 
COORDINATES.

(3,1)

STXYZO OP OJTPUT - A PRIORI STATION P2SITIONS

(3.1)

STANJ I2 OUTPUT - LOCATIONS I' NC'VAL YATRIX Oc INFORMATIOI

(3,11 pErTAINING TJ ACJUT
- C STTIJ;4 CCORDINATES

(1)

CENSO 3P OUTPUT - A PRIORI VALUES OF ADJJSTDC 
SURFACE

(1) DENSITIES

LEihL DP OUTPUT - SUiFAE- ODEN3 TY VAL'EIS.

AREA OF OUTPUT - SUUFACE DENSITY SU3-LJCK 
AREAS

CLNTER OF CUTPUT - THE GEOCENTRIC CCCR
D INAT

E S OF THE

(1) SUL-ELOCK CENTERS

UCLNTk ZJP OUTPUT - THE LATITUf-- AND Li'GITUD OF THE

(1) ADJUSTEC SU4
F ACE -NSITY JLOCK

SUK.UT Ib L -'E  STAIP P I N). N S T SQUANT PLHOUT

VCONV SyMIN OUT A: NUNMER2 NUtJLOC

CC.NM.-;, cLN U C'~CUT CONSTS CPqA'.1 FLX -HLK FMODEL

TP'JL K ;: LOK

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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OUTPUT FILES OUTP -PRINTER

SU-1kUUTINE CCJVPAR(GPVALOGPSIG,GPN,GPVALQLAT~r'LL~~NA 
OM 1

* KLATD).hLLAO,HOISTAN(--vSTNINXSTLYZIr'ltTAr 

C0O1p 118

* PLHNCP ,XY71N,.l ST AXYZ S XY7C 95TAIDS. 
C0'C 

tD 
11EN09FNvAE* oplc

* LNT~r-' Ff.CETP) 
crlhp 120

IMPLICIT F;EAL*E (A- -*D-Z) 
CO" P 121

LOGICAL'1l PLHSV 
COMP 122

L .;I.,CAL CNPGPFP 
COmp 123

GiNT.ISTNC.E TAN.11rDCSTASNOoNEXCSLOC 
COMO I,~-

INTcGJ< CLTPsCAT),sSCRC#FLTP 
COMP 122

REAL X YZS IG, PL HSI G ,S T AS IG .OL N C.M.XZ 0 PS IG GPS IG4TWDIComp 126'

* LUU6, PfkECISVUN NA%45,WODEL 
CO)MP 1 ->

iCIMENS ICN. GPVLO( I #C-PSrG(1 ) .GrVAL( 1 ) ,PLA(I)CNI)HIICOP12

0 N AM L IL AT C (1)RL CN3( )HC(l).ISTALN(IoSAC)I*O~ 
C -)MF 12~

a INb XC5 (:A I TL(I ) 9XY ZS 1C,( 2.3, 1 ) 9 LH I G ( 3 , 91 ) vSTA 5 1G ( 3 3 1 C 0 1.P 1:30

a PLH N- M (6. 1 )S T X YZ ( 3.1 ).9-T X YZ C( 3.1)IST AI)S (3, t 1). SW."I( 5). C )m D 12!

S* MZ -S C ) .T.%( 2 )9XY Z NC-11(6 1 
C,;) N) ( I AXY Z(C -) (I)D N O I C C,11P :!2

C* ON s( 1). 4 P. E (1 I C FNTF P (1I) =- NT () I I S U4F C) , jS URF (1 COMP' 13-,

CUr1*4 Uc/CNO\-Jr[IG 1 7 NJ STA; T~c *V)N STAR D LSTAkT (
6 )CoMip 124

C ;NAUjq/CCt ; , 
COMP 135

CO j/-PPA' NT M S.NTES I.M S GC .NGPC2, NGPCOM, COMP I :rf

N fJL N S I ,N) LN -4D 
COP

CUM/FV DE/I DEL,(4 s (30,Cs 3 "-3DJL ') C0V 4

C U.''U% u/ r ;-E -L K/ ' NT 3s 0U T P ,C A T P( 7) ~C ZFL TP ( 2 COAMP I r-

CU.lAC/Vi L:Y/Gl'S I GN( 225) ) 
COPP 142

(.ATA .,XYZ/2F- X, 3H y .2k Z.5H XC r..SN YLOOTs5H ZOOT/O-3L/IH / 0O" P 14 3

LATA L %J/C 0CC0/, SAC/ E-SCCOC/ 
CO-"P

CU IVAL- N C-- cT.U.V 'iO(I ) 
.-

Y S(I I )( 5 R (~ G S C ( ) COW,

NS. -T=NC IF--3*N .AST-NG, rCC,%-NT I CFN+ I 
CCMP lf:.7

C RF AL ST AI ILN F C S I TI NSCmpIen

CALL -. A N (4r.S A CN NE.L T,-~~~N3~RS E T -T N0 COPP i A-:

cNL) F ILE~ Sc-cl 
Co~pIS

&LAINA SCFC, 
COMP 151

IF(N-o-N.LLE.O)) GO3 TO 530 
COMP 1512

C 4LAD SUCIrAC-- CFNSITY INFCPMvATICN FrCM SCRATCH FIECOMP 
153

V0 70'U Ii=1.LC5C.1-50 
CO mp 153&

I N ( 11 4 ! 0COMP 1 5

70O)R =AJ,C kCI ISUP F(I1I=) 1 1I
2) 

COMP I~5

Ci 7 1 1= 121 2 , . 5 COMP 15~7

12=-IN ( 11-1CU 'P I'Y

C PPINIT A'NL CUN~v9>'T CUAL NSITYW I ;tcO-UATICN INTIJ Xs Y V S COOS

CALL ~ O~161

C WV Aj &jiTETI.LA ~'~~jVALUL S FPOM 3CPATCrI F ILE CCP 163

8.0-103 GESpOI
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CO P 1 E
r j o0 1=1,NGFCOM CO.P ILS

II=I +NGPtA 
COP 1

C

650 GPVALO( i =GPVAL(I) COM 1'1

C OETAIN STu-iC CCMLO~N PAfA',ETER INFCRMATICN CcVP 1'2

CO0 CALL STORL(.TiUE.,,TUE*) COMP 12

C "C.ChtVRT >TATICNS TO X, Ys, ZS COVO 172

IF('NUTA.GC I) CALL SOUANT(NSTA,NSTST,sTRUE)

IF(NDIV LEvO) GO TO 5 
C'P 175

00 1 i=I,tDIv CO 0 177

TTL(I)=oL C' MP 1=

IF(IoLT,7) TTL(I
) = A X Y Z ( 1 )  CC;-MP 17;

1 CONT IUE COM.'P 17"

SIF(NSTTTECO.0) GO TO 2C00 CCMP 11

C SA~V NLIMINAL IDJUSTED STAT IN INFORMATION Copp IS!

rLU 20 I=I,NL5.TEST 
"CCvP 1 3

6TAYZ (1 1 T I STAxYZ
( 
1 I C 13

STXYL ( 2 I, ) = STAXYZ( 2, I ) COP.- 15

5TXYLO(3,1)=STAXYZ(2, ! )C'UP 1

rLAT O()=) LCO 1'E7

(LONO( I)=FLr'(I COYvP I

J= STrA.NG(I) C-'- 1-2I

&'STA )NO( I )=NU c.2 (J, ITST
-

ANO N ST ST) Cr. i,

1F(PLHti.(1)) GC TO 10 
COP 2

STAS IG(1 1,1 )=PSIG( I.1) C VP !13

STAb I u(2.L, I )=PSIG(29 I ) 

3

STAS IG (3, 1 ) -PS rG ('3 I* '1p C

STAS I[(l , I )=PS!G(4. I) COmP lo -

-TASIG(I. .1 =PSIG(5"I) 
CC

STASIG (2. 2 I) =P G( 6  I) 
C'IP I ;

GO TO 23 
C-OP 1;5

10 PLriSI( 1.1 =PSIG( II ) C3v; ' 213

PLriSiol ,- .l )=PSIG(, 1) z c '

PLr IG(J.2, I )=P5IG( * I ) C P 22

PLHSI(3 I .. )= I I = C35 1G( 4,) 
CO

PLH3 I ( (1 2.1) y 10 ) CO'~ 2

PLhIG(2,.1)=PSIG(,I 6. C

20 Cb Trl: Ui Cr 2 -

50 120 LL=12 
CO' ', 22-

CO 12- 1= I,.NS IST 
CO'P 2:'

II=LSTA.4C( ) 
C .V P

IF(I1.cE3-1) GC TO 40 
C' 23

IF(LL.E-).) GC TO 120 'P 2'

C JO J=-I.3 
Co3' 2 1

o30 T :(j, ,.I='STsIG(tv s.Ila REPRODUCIBILITY OF THE21
Go TO 120 ORIGINAL PAGE IS POOR Co'. - ,

4C IF(LLLc, ) GC TO 120 C j

30 !0 J= IL2 
C3';

CJ K=2.,2 
C' 21

IF(J-G,*K) CO TO (.0 
C

STAij J , 1 J=.ST1SI G( J I ) ST 1 .( J J, I &STAS I (Ks K ) C 4o 2'2

sbT>(. G ,., I ) =R, T IG(Jr I 
C 'J 21'

C-, T J 0 "

5 J PLa .I-(J = L  C -I ( J K  I ) L F 5I '  I( J LJ. ~I, K ,SI C ( K
8 II C3'' '3
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CO ., 22&
SPLHSIG(~K.l )=PLH.sG(JqKe#I) 

COMP 225

60 CONTINUE COMP 226

CU 60. J=l,2 COmP 227

IF(PLmHS(L)) GO TO 70 COmP 227

STASIG(J.J I )=ST451G(J.JI.)**
2  COMP 221

GJ TO .60 CO o 230

70 PLHiSIG(JJ I )=PLHSIG(JoJv f
! cl*2 CMD 230

e0 CONTINUE COMP 232

IF(PLriw(1)) GO TO 100

.0 CALL PLCT(STAXYZ( l1 ) hSTASIG(I1,1,I),PLISIG(1,I II),P19P
2 P3 CM.P 233

Gd TO 120 
CO UP 234

100 CALL VCJrV(PLHSG(1,I,),STASI(I,,sl)XYZSIG(lII)) COMP 235

120 CO;T I rNL 
COP 236

DO 160 I=1.NSTEST 
COMP 237

DO 130 J=1.3 
COMP 233

XYZNuI(J,I)=SCRT(STASIG(J.JI )) COMP 239

130 PLIiNC"M(J .)
= SCRT(PLH

S I G ( 
J. I)) COMP 20

0D '140 J=1,2 
COMP 24.1

JI=J/3+1 
COMP 242

J2=( J+,)/2 
COMP 2 3

XYLNJM(J 4 2,1 )=STASIGJ1,J2.1)/(xYZ'-j'(J1 
I)*XYZLNO31(J

2 I )) COUP 2, -

140 PtLHN3M(J42, I )
=PLHSI G(J 1*J2s I )/(PLHNM

' (J1* I 
) *

P
L H

NC( J2I I )  CoJmP 2"5

CO 150 J=2.2 CiOP 2t7

150 PLhNUt:(J l1)=PLHN
H M(J I )/R SE C COMP 21

CO 170 1=1,NSIEST 
COMP a

11=1 
COMP 2e9

DC 160 J = 1,3 
COMP 250

on thO K=J.3 COP 251

SUl1(lII)=TASIC(KJ ) COm.P 252

160 11=11+1 
CCHP 253

CALL Yv.1RsNV(SL
UVl .3, .SU2) COMP 25e.

11=1 
COUP 255

.00 170 J=1,3 
CO'P 255

CUd 17J K=.,3 
CO'VP 257

SSTA I,(, (J =I )SUMI1(11) 
COMP 258

STAS1IGK,.,I )=SUMl1 (II) Com' 25

170 1-1=11+1 
COMP 260

S A T =N 1l.'-3 2 *N'.IAST 
COMP 251

CO I;u I=1,NSrEST 
COMP 252

STANuSI( 1)=0 REPRODUCIBILITY OF THE
* TANoS( I)=0 OR OM P i5A

17 TANUS (, 1 =0 ORIGINAL PAGE IS POOR cipP 2s5
17s TAUS(J. )=0

LL=0O 
COMP 2(-6

S 00 1,O I=2,NMAST COU-P 25-7

* 1e LL=LL+1 
C'P 255

N3CJN=NULOC (LL,CSTANO,NSTESTLOC )  
COMP 269

IF(~NOCLN.EC.0) cO TO 1F0 COUP 270

CL; 1. K=1,()C.N COMP 271

KI=LJC() COMP 272

CO lt-5 J=1,3 
COP 2

7 3

IC : - L, ( J l )= 2 '*( I -JI J +NSTAPT COUP 274

TTL(N .I143,(I-1 +2)=,%AM-(LL COMP 275

1I 0 LL:.T INUz: CI'P 27"

sT,% l,'=r'- I A T 4 1 COMP 277

2 'J i( -
' T

/ .L.s* ) C..) TO 300 CO' P 2

C *- .I. T,.I I, ,, "ITI S CO P 217.N

8.0-105
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LLN S=0 COMP 250

D- 20 I= 1.NSTA COMP 2.81

LItiJ=z-LI'-ES+ + COMP 2C2

IF(Mu'(L I ES,45 ),EO.1 I , rITF(0LTP,10C00) 8 CU MP 2.3

CALL UUTIh-D(FLT( I )LATCLAT.W, SLAT, I) COMP 2~4

CALL UUT;AD (LON( I) ,LOU,N ,LCN'W. SLON, I ) CO'MP 2.5

IF( MO ( L i 1_ES.5 ) 4O. 1 ) v.C I TE (OUTP, 1100) COMP 2.

ARITc(OUIT.102C0) NAME(I), ISTANO(I )LAT3,LATVsSLAT*LONDLONMSLONCO'-P 237

I h() COIAP 23

IF(1lToNSTST) GO TO 250 COMP 2e9

-'-RITE(GUTF. 103CO) (PLHIC(J, I) *JJ=-13) COMP 290

,RITF. (UT, 10t00) COMP 291

250 CONT I INU . COMP 292

300 NGP=NoI:.I-hGFCC'-3 NMAST-NTIDEN COMP 23

hSTAKT=NCF + 7 ... --. COMP 29-

IF(iJGPCCN,*LE*0) RETURN COiP 295

C LCAL) ESTIMiAT. .GEOPOTENTIAL CCEFFICIFNT INFORMATION INTO VARIABLE C0UMF 2-'"6

C STChAG ~fR.rS COMP 2;7

NGP=NC.SjT-kCPC6M COMP 2?8

CO 500 I=I.NGICOJM COMP 20Q

ICS=N :AC( I 1) COUP 3CO

N=NDEACS ( ,2 CUMP 301

€=NXCS( 1,3) C4OMP 302

11=I+NGP1 COMP 303

INDXCS(1 .)=ICS CO'.P ?OA

INOXCS(2 . 11)=N CO'.P 303

INDXC:(3.1 II )= COMP CS5

Mi-ui+ i COMP 307

i IL-s=NtP I COMPr 303

GPNJ(I1)=ITTL COMP 309

TwZ=C AD COMP 310

IF(ICS -'C.2) T.O=Sw' D COMP 311

,J=N/10 Comn 312

11 =J ~-f COMP 313

J=N- 10 J COUP 31A

II=1 !+J4255 COMP 315

J=(M-I)/1C COuP "16

Il=11 J COMP 317

J=1677721c=(M-1-10*J) COmP 315

Tw31(1)=CI-;(T'1(1),If) CO"P 310

Tn D(2)=CP;(TCI(2)J)CIT OF THE coMP 320

"bi= SI C( 1 ) REPRODUCIBIL C 321
GPSI.iC =1'tSG ORIGINAL PAGE IS POOR COp 322
TTL(ITTL)=TV.D COMP 323

IF(IC*LT2) GC TO 500 - COMP 32.

N=31 -N COMP 325

M=34-M COMP 2

5C0 GPVA,(11)=CS(NM)/SIG COMP 3?7

R"TU-N C:)MP 3.?9

1~000 FJ:,<MAT( h 1 ,.2X.1HTRACKING C. CkFL Y-TN T/1IHO 12 X7HSTAT I C.6X. C."CCr4 32t

I 17G-C.CITIC L4TITUE,X.1x I--CAST LC;GITU. C.X. ,HSDHPFr nO , CCmP 330

.2 -j 2c1 C T/1H0 10X.1 I H-NA F NU WEis,bX s2(1 t1'EG M.I FS CCNDS UX), C;:'P 7 1

3 3A.-ri( T- )) COMP ?1?
CICC F .. t-T(l ) CO'.P 1'.
1C20) Fj .1(\T (1 JA. 7,! C. X. 2(213T7. 3, X )l 1.9 ) C)'

" 
-) 31 s

10 C F:.; ',41 ( I rC i .A I 1 I 7.,. I"'.,. i 1C i. ,4 '., )1-1 CI)'F4r, -I
1 34.. F,, :AT ( 1 .t.G*C , lit ."lx , Ii , '-x, .1- , *3 4 *31

L N CO.MP 337
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ENT V,

TIT ,- ,

YES 'Too

STOS-S

"R-t su~rrnce - (C'wrroJ PI7iRZCrk

aENSIT DTC R-. C CFV> -Te mrcJ

ScrATc ,. FI-LC

TQ -1 1AC

)G. t-e jO: TY ¥0o
flff Co TTST

Su\RFICE Z'Se

-S .O p- Z-.

VcIZcp unT Sr(IMOtPC TtChlAL

VALU C

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NAME CONSTS

PURPOSE BLOCKOATA STORAGE OF INPUT/OUTPUT FILE NUMOERS.

INTEGRATCP STEPSIZE INFORMATIONs CONVERSION

CONSTANTS, AND EARTH PARAMETERS

COMiMON BLOCKS CONSTS CPARAM CONOUT INTBLK CGEOS

MONTHS VRELOK -TPEeLK

CONS 13
BLOCK DATA 

CONS 13

IMPLICIT EA/,L*8 (A-H,D-Z CONS 1A

LOGICAL ICP1FT,VARSTPNCRRAT,INITALsHLVCSw CONS 15

INTEG k X YZT PVTP, SCPASCPCFLTPPLOATD ATP.OUTP,GRDTPORDER CONS 16

CUUrLLL PVECISION LU)VE 
CONS 17

COM'. N/.CSTS/T PI 'DTwe .CADCRSEC 
CONS 1-

iCGIMJN/CpF;.AM/STA(19) 
CONS 1'7

CONLN/C h T/'APCS ( 19 CONS 2C

COMMOiN/INT"LK/THODT I*ThCOT2?( 2 ,G!A.A- ,A ESO,FINVFS032(1EI),ERPR ESS, C.S 21

e INITAL NO F 
.PATTH

E TG.
F 0 CI F S( )ST - P SZ(4)HL

V E r  (2) C FLER ( 2 ), C9NS 22

* CTUL( ), TCL(2) STPLC w (2) ,S EDU-(2) ,C RER(4) ,ASAT(4) ,VARSTP(2),C:NS .23

* HLVCSV,(2) .NCN() ,LOVE() , TCREFT,NB:ODY CONS 2&

CLi. 34u, N/C C ./I T- I.D ,24C I -)- T f4 ET G .( 1. .),.1 G,5.-4 17) CONS 25

C3.,.C. ./. I; S / ' "' ", CONS ? -

CMMCN/VBLO,/CCSLAM(
6

6). I G(21 18) C .W 7

CU.4G4N/TPE.LK/INTP,C'UTP,DATP,X*'ZTPKEPTAP,RVTPiPLOTPv 
I COS.SCRA% CON;S 27

S SCC. CFLT P , C',TD 
C'NS 2

CATA ST."FEZ/'*1.OD+2/. 'HLVEP3/2*0 2 3D-
4 / CONS 30

S :LE F/EC. 25C-1 /, C TOL/2025D- 1 0/, CONS 31

* .TJL/2*O.25D-7/, S o L O 'O / 2 *1
2 5D

3 / "  CONS 32

* ST PLP/2 4. 02/, O DER/, 11/, CONS .33

* VA;51P/2,FALS.e/ HLVDS.I/2*TPUE/, COINS 34

S TC<cLFT/*FALS'E/. NCP.AT/ FALSE./, CfNS 35

* FSO2,AST/21 0OCC/ NFN/?;/ CONS 36

LATA INTI,OUTP.r)ATP
,

XY 7 T P ,PTAP. R VT
' p.LUTP, IO

e S ,3S C RA SC C CONS 37

* . FLTPG-DT /536 ,12, ,9;,O,1 . 20,14 ., 1691
3 91 /  

CUNS 3P

LATA MLNlF/02,31,60.;I,121.152.112213,244,27
4 . 3 05335"

3 6 6, C,)NS 3r

S0.21 ,,90, 120.151. 131,212,23,273.3304,334.365/ CONS 40

CATA NETA/1cI*C/ 
CONS .I

CATA .vArC/I 5 / CON:S 2

* TA fzJLY/2/ 
CONS %3.

C GDVI TATIJr4AL Cr:NSTANT TI ES MASS CF EARTH IN METERSV**3/SECONDSt*2 C3NS 41

CATA GN/2.6C130C+ 14/. CONS &5

C '3S7I-MAJ
jK AXIS UF rPCErENCE ELLIPSOID IN METERS CONS 4C

* A./,37:15:.*C/q CNS .7

C I1VcF.-Rp:- CF FLATT11NC IN3 OF EF~'_NCE ELLIPSOID C)NS ,

* FltV/2;-e25DO/, C'S '

C RATILS 3OF LULN/', SCLA,., PLANETAkFY tASS-ES TO MASS UF EARTH CON:S 0

C , r.LM; 
CiNS 51

* ~O)Ii0. 1271 7 171C C f -C1. CONS :;2

C *,SjUN 
CJNS 3

a 0.3?2 4 ' 1 376.D)4 CU, CUNS ',e

C ,,LJI.-l 
CONS 35
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S0e b15000322q Z34 958D+CO0 CONS S

C *ooMARS 
CONS 5'

. 6 0.107446e52'270C73D+CO CO"S 5

C ***JUPITER 
CONS 5?

o . 03178809300+03, CONS F0

C *SATURN CN5 61

o 0*S14;05175C+02/ CON:S f2

C RIGhT ASCLNl1CN CF G;EENWICH AT JAN 0.0 FO: 158-1q75 IN DEGREES CONS 63

DATA ThT(0/S -9 151 417CO, -F.c1 2725 ')O, % .740065D0" COFS 6"

9* *42093470, 9c 15221(--O0.8, 414? D0, CONS. 65

S9e*7047,250, 99.45171 170, 210- 9- 36:0, CONS 5

Sge 7 2765CC %c" *73 5595D0 " 9 :24 ,~600. CONS 67

S9o .243775 C, 0 5C. C7* 50 10 t-hO0, t 9676533750, 3 C3S e

S5 .51327333c3Oc .%2745 5 sl 65 DO99o 353 37oo00DO/ C '.S 59

C MEAN A(VANCE IN RT ASC CF C-EENWIC PER '-IAN SOLAR DAY IN DEGREES CONS 70

s T -DCT1/.
C :

i 5 67335
-
.DO/, CONS '1

C SCLA R"ADIATILN PrESSUPE IN NF"TONS/.METEP*2 CONS '2

* R FP; E'/eC, -5/ CONS '3

C PI IN RA..IANE (DOLDLE PRECISICN) C C3N.S 7

DATA OPI /2. 1-.15925E'!EF;7932D0/, CONS '

C TWC PI IN ;ACIANS (DMCUBLE FPECISIO?) C3NS ',

e DTqcFI /6.2 31553C717S5S ED0/ CONS

C CCNVERSION FC.
V. 

CEGCE:S3 TO PADIANS (DOUILE PCRCISION) CrcJS ?7

* ORAL /*017453292cIC9432760C/, CONS '.

C CCVEksICN FCM. SECN:rS CF ARC TO lADIANS (CC'OULE PRECISION) COtNS :0

* DRS3C/44F.4I36I1o;3.r5/ C.S F

C CChSTANTS FLO SnLID EARTH TIDES CONS R2

SK2 CONS R3

CATA LJVE/0.2SDO, CON3 =c

C K3 . CONS 35

* 0.CDO0 C3)S ?

C LA4MELA (PHASE ANrCLE - CEG~EES) CONS 3'

. OCCC/ CONS 30

CATA CAL:iM/0.3DC01.eO.64*C0CO/ COIS

ENU CCOS 70
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KAME COREL

PURPOSE TO COMPUTE AND PRINT CORRELATICN EFFICIENTS FR2i
THE DIAGONAL AND AEI)V~ Th-E DIAGONAL OF A NORMAL

MATRIX IN VECTOR FUR4•

CALLING SECUd.NCE CALL CORREL(SUWI ,NPA RA.'4.NCIl, INNERTTL)

SYM OL TYPE DESCRIPTION

SUM1 DP INPUT - INVERTED LEAST SOUARS MATRIX IN VECTOR

(1) FORM

NPARAM I INPUT - CRDER OF LFAST S3UARES tIATRIX

NObIM I INPUT - FI-RST DI :"NSI.J' OF SOUAPE ARRAY COUIVALENT

TO 'SUM1' VECTOR

INNER I INPUT - ITE7ATION NUiASER

TTL .DP INPUT - CCRRELATIC'N, PARA'-ETr-R TITLE ARRAY

(I)

SLERCUTIN r UEZD NONE

CON14ON BLOCKS TPE LK

INPUT FILES NONF

OUTPUT FILES OUTP - PRINTER

SJSROUTINL (C3REL(SUl ,NPRA.N DIM, INNER.TTL) COPP 35
I1;TEGc R CLTP.COL1,CCL2 COPF 36

REAL4U- iSL N1 (-I ) TTL(1 ) CORR 37

CO;.i4ON/T PEcLK/I NT P.UTP, SCRTP( 10) CORF 31
C CCNPUTE CORRELATION CCEF ICIENTS CORF. 39

I|(NPAkAN-1)2C.10, 30 COPR -O

10 SUMI 1)=CSORT(SUI1(1)) CORiP 41

20 E TURN CORP 42
1O 0O 2P34 I=1.NPAAMf CO

P P 43

=N ( -I)-((I- )*I)/2" I -. CORR r.
SU'41(i I i= CSO;T(SU.'I (I I)) CORP t.5
IF(IeCGNFVRAW) GO TO 2532 CORP 46

11
= +1' COPP A7

CO 2531 J=11,NPA4AM CORPR 4
I J= II J- I CORU e.9

2521 SU%: I (1 J t UM-I (IJ )/SL 1(II) COn 50
C DIVIDE Jfi.-Ol~rG NAL TERQ'S EY SOUA--E C-GTT OF RO4 ANDL CULU;LIN DIAGONAL COR;t 51
C TEtRTM COR- 52

IF(I.CG.) GO TO 2534 CU i 53
2 52 I1:I- I COP 5&

•l -. COR8.P 51
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CO 2533 J=1,11 .CORP 56

SUN1I (J I)=CUM1 (JI)/SUMI ( ) - CORP 57
2523 JI'=J I+hDI -J CORR 5A

2!34 CJNT IN L, Cu0RK 59
C PRINT J TLATICN COEFFICIEtTS CORI 60

JSTIrT=2 CORR 61
ISTOP=hPRAM-- CORP. 62

ISTrT= CORR 63
WRITL(GUTF.1C112) INNER CORR 6b

253. wR IT--'(u ,IF10214-; (TTL(1) ,I=JSIT,NPARAM) CORP 55

DO 25b3 Iz1.IsTCP CORPR ,6
Il=NvI (1-l I-(I (-1))/2+I+ISTRT CORe 67

CJL1l=1TFTi41 CORP 6-1
CUL2=MINC(COL 1+1 Q NPAR M) CORR 69
12=II CCL2-CCL1 CORP 70

253c ,RiTc( LuIF.10215) TTL(I),(SUMI (J),J=Ill12) CORR 71
JSTRT=JS1T+2C CORR 72

IF(JSTT ,CT.NFAPAV.) PRTULRN C'RR 73

ISTUP= I ,CP-2C CCORR 74

ISTRT= I z1 9T+20 CORR 75
GO T J E-E CORR 76

1012 FU .,- AT(1-C,SX,71HCC RELATICN CCEFFICIErJTS 7OR ADJUSTED PARA*4ETERS CR)k 77

eAFTc ITc~ATICN NUVMbEP,13) CORP 78

10214 FOR'IAT(1FC.tx 20A6/(7x*20A(5)) CO pp Ve

10215 Fdkt-,! T (I F C A es2 CF 3) CONP P0
t NO CORR 81
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COWCOF

DESCRIPTION

COWCOF assigns predictor o.r corrector coefficients

for the integrator depending on the order requested. Per-

missible orders are five through fifteen.-
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NAME COwCOF

PURPCSE TO ASSIGN INTEGRATOR COEFF!CIENT VALUES -

ORDERS 5 - 15

CALLING SECUENCE CALL CO4COF(POS,VELIOROED,IPC)

SYM0OL TYPE CESCRIPTIN

POS DP OUTPUT - VECTOR CF PDSITICN COEFFICIENT3

(1)

VEL DP OUTPUT - VECTOP CF V'LOC)TY COEFFICIENTS

(1)

IODER I INPUT - CFDER

IPC I INPUT - PREDICTOF/CCRr.ECTOR SELECTION SWITCH

SUBROUTINES USED NONE

cCoNon BLOCKS NONE REPRODUCIBILITY OF THE

INFUT FILES NONE ORIGINAL PAGE IS POOR

=- OUTPUT- FILE -R-INTER -- 6

_ UBROUTI NE CO COF(POS, VL.IOROER IPC) CowC 31

.IMPLICIT REAL'* (CA--,0-Z) CIO~C 32

CI:=.:NSILN POS(I1),VCL(1) C3wC 73

CI-_NlcN B.TA( ), ETAS(9,A ),,LPHA(99 ),LPHAS(99) , CO1C 36

i;I :'-NS1CN .5C (.) , E (5), F 7(- ),.'.-- 7) ,. [-( 3) .l10( ) '41 I( 13 0) 112(11 ) CV:C 35
0 u13(12).214( 13).~1 5(l). S5( )i ,3 .(b)DL 57(5 1.5 53(7) , 3( ), COTC 3.

S 10( ; , 11 (10) , 3 12( 11 ), S13(1 2) 1 '-(13) 5 15(1 ) COw C 37
CIM-NAIi .N 45( '), (-Z),A A U(?) A } 1 3) s '0( a)lI 10),A1 2(11 CJAC 30

* Al (1 ). 1AC(13) ,A5( 1 ),A35( .,ASE(C).S7(5) ,.\5 7),AS(3), COk C 3
* AS!0(; )AS1(10) ,A312( 1 ) A513( -.)*AS1 (13) ,AS!SC( 1 ) COWC AO

LUUJiVALh C ( 5(1). ETA(1 )), ( ( 1 ). T( ) ) , ( 7 (.1), TA(10)). CD.VC 41
I (s3( )L3,2=T (1T)), ) ;S(1).UT (2)) (J 10(1 ), iT (31)) , COWC 42

* (J 1( 1 ).RETA(40) ),(FI2(1 ),9ETA( ;0)) (51 (1),j:. TA(61)) COrC A3

e ( 31 (1 ),:-7TA (73 ) )* ( E 1 ( ) ,: F.TA (- ) ) COwC 4

.GjIVA 'i CE ( 3 ( I) T.-TAS( 1 ) ( '.( 1) .j TAS( 3) I* CO 'C 45
( ; 7( ), ETA5(10 1 ( S (1) E TA-; 1 )),(f- f- (1) J-TAS(..)), COWC ^6

S ( ol ( ) ETr TA-'b( 31 ) ),(JS I 1 (1),.zT S(4S 3)l, (1 1) .'! TAS(5 )) ' C 47
(d 13( 1). ET AS( 1 ),( S!I-(1 3), 1 TAS(7 1)), (3 1C(1) ,DJ:TAs(.C )) z:- :C -.

EOuIVAL- C. (Ai(1) AL - ( ) (,A(II AL14 A( -) ( 7(1 ) .aLPiA(I 0) A ICJ C
S (4. (1) #.AL'O -A( 1':)), ( -( 1) AL \C ) (l(..3)),('1 (1) L 31) ), COWC 'SC
* ( (AI I ( I , L -t ( J ) ) (al 2( 1) .L,'h,, C30) ) i ) 4 C 3 LPrA( )) C:) C 31

(Al41 1 )ALP)'\ (7 3) , (C 1 S ) ALP" ( -5 )  
COWC 92

U O IVAL.h( ( ( ) ,ALrrA5( 1)) (CA ( LSI AS(3))* COwC 33
* (A57( 1 ),;L .;( 1 )) (AF (1) AL' .3( t ) ) (A (1),ALPH AS(2. ). CJ.C S4
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e, (AS13(1), ALPHAS(61)),(ASla 
( 1) AL

P H A S ( 7 3 )
*
( A S 1 5 ( 1 )

*
A L P 14A

S ( 96 )  CoWC 56

C K = (ICRDEP-5) * (ICNDFP+2) / 2C 57

CATA '85/1  6Q02 7 7 7777777777-4C 2  ;019 _q t 01D CO2wC r.
S,1420833133223333C+01,-03E 

IIII IIIIt 111IOD+00/ COwC 59

CATA U "6/ +*IG70 3 . 9 
r 

F 0 aE
3 P 

'3 D + 1.) i , 45 2V),4 4 4 % 4 tD + 01 , COWC 60

-AT A • "2C 
O W C 6 1

4*32'H61111111111111 C+C 0/ 
COWC 62

CATA d7/4o22a730S 2 01CE.2CIC)*01, -. 510990410052I0352D+01 
COWC 63

e,655 SI.312 21 2 1 , + _0 1 . 23 72,3_. 4 17 2A'07 72 +01. C'UWC 6t-

4 ,1 0 7 3 2 0 7 6 7 1C57t71qr+01 ,-,3155 1~3121 3121 +00 C

UATA tl/ 425; 29Z. 3571 42 57 1 aD) , 6 -)35231322751327D4C1 CwC 6

S11 111; 2 73577? 4 7 7C+02.- 1 003350sA5-50s-D 
+02 9 COWC 67

+ 4711Ve .22751 22274C+01 ,*21. -093915339153433+01 
CIWC 69

+,3C¢22457037027027C3 5C+ 00/6

DATA (39/ 2 335 7 5 7 7 2 D 1 .- 9 32 7 3 2537742500+01 , CfWC 70

+A17311 1537 96t1259C+G2,-*2122-3&5523B377072D+029 CO&C 71

+ alh.7-15 '63L1Pi 421 A C+p, 3331 671626.; 2412 6 0+01, CD',C 72

+ 253 300540 123 5578 C+ 0 1# 2' 43630 ~ 0 J 1 Cy1? O 00/ C04C 71

• 2,E_ t7i7 -^ I f- C 2 372 7 0,-2 3C070 1 0 D+02 C 'C 75

+,3t,7 15 P_---?421 - OC+C2, 2. 2440 379.-'162598 k1253+02 COwC

+.I10.0 315 0A C123- S6 7 r+ 0o2- 25 O5715.13 6C4 3 353D +01 ,  COWC '
• , 2 8 9 7 5 t 64 24? 5 7 1 4 + O / 

C O W C -,

+ * 2 2. 3 7 5 7 1 It 2 9C + C 03 
Cl vC 75

DATA tjl11/*2451 +0452FO'2 - l 1 3GI337262661 
4 4

1O
0 2 ', CC

+.353 53 3Apc6S?4c+O2 202. -.80-3 72 52 CC';C 90

4.721-37 3'2-ClII 9,,4Ct02 , - . 57075313 3 ~43 ;0+02 ,  CWC 8e

.J3 ,S t4, ' 3 441 4 fL* ' r: '2i 1.2. 67 7 -370 ?-7 - 1 2 10 S' Df0_2 ,  
COwC 52

Sa 2 OS6 0f141442400192C01,,.
2 33 01 3 6.0433S721D+00/ COw'C 33

LATA B 12 / 272C-9AjOE7 E14 0 1 1 - l5 A )2 5557773 49 +02 C C n..

+, 4 7 7 750265C70C+02,_,937 
472 1 c 

2 .027. B)+02 COIC 95

,,12779 5C3254675253C+'3,_ 
29822'597402.74C

2 D+03. CO I P,-

,1_3 E3025'ECAC r 43 C+02,AtSP ;361 *4730;
7 6 0+02 ,  .C P'7

+ 3 1 1 1 E E 5 ; 5)95C+02, -30223a 4'7 9 27 10+ 01 , CO.C i6

+.2742 551O.C3 035CCC0/ COV:C 
O9

C ATA d13/3 :C2.*2 -172(z 15202 30. 1 51 -I51 0 3 °37371571502 COWC 90

+ * 6 2 7C 22 7 2 c3 E1 C, 13.1 1.70'12 t&32326.+3 C1WC 01

S, 2 1 5 O9 223 20.32.03C 3 2 2 3 1 13924612 02315.j+03. 1WiC 92

z 215 .25c. 7 . 77 777 Ct D 3 - '13 35i 3 12 32 71 3 +03 , C'C 03

+*cSo. 03 9 C33?'- £ C073r+02,_ - 1 .- 1 3 1 315691 1060 9D3+02, CJ.C

+ 3233 !2.^ <1735 7 + 01,*25 02 4o7?.364177 4+ 0/ C. C 95

CATA bt 1/ t-2 3 1 1 2 72 1 3  1 22 qI02 1 00 A14D+0 2 CQAC O0

+eo001o.37521l13Le7r#C
2.l ;6 ?.2 317.337263575M. Dt03, C3,C 47

+ 3 c 4 2 3c 23 E 2.z56..r: 03,_. 6 24, j 0 19251 73 2+ 03,  CDw C P

*.4b0077 5 7 6 2 2C 0 3-%3 3 a91 3 2 z 9 5 + 0 3 CC 2"

4* 1 G0a307t2 t C+22 ,-,75;7572 209 .0 4O19D+02, COAC 100

4. 20. 771 7 77 51- Co, 3t 412A 2717292 )0+01 r CV.C 101

+,2w 35134936" CO C 0/ COWC i02

C;ATA l z/-4,.5 irc 7705 ' . 737770401. -. 25.J77 ;3331014:5,310+02 CCwC 103

S,l 1031001711 G~73 );C+03 - 270t'?'33271
7 G 7 7 55) +03 CrWC C10.

.03C1 C.627 74:'C-)C.C 747?
7 73 3 3345:a

0 2 tD+039 COwC 130

1ZC~a ?_ 1 !031 7'. , 4 C1C7. 012 012?4 62;7 27L)+03 ,  C-)C '0

S. 2, 51. 5- 00' 1 1 r-**-.- ) Z* - 17 " 1 1 7 - 3 D +03 CJC 17

4 qSC797A ll 7' 23 1tl r0. * ,2 3731 3~3 2 J256077+02 C O'C 10f

+, 1 t61F.4 E0 7 1 1c, ,I _+1* 2 01 353? 127,011)3c,, oOU / CO?.C 109

CA TA :. 3 1/1 '  11  1 1  11 I I 1  1  0  , + 23?t 3:.' 333" 33'3 3333 3D+00 C ])C A ,

-A.1> / 1. 3.3K 3E2~ .,2'C,2a + .2 i. 3 :3n -3 1 3.)-01/ C1.-C 111

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR:)o-
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O)ATA oISo/.2'P61111111111111000 D3O O309 3333333333D
+OO Cw 112

* ,,.. -2233333'2'333C +C C. +,. I13"3'!MP:i U D! O D 0  COwC 11-3

e-,174
9 9Qc9 g  

9
g g

C
g
g-O1/ CO',C 1

:

LATA uST/4*315 c 10o3121fc31216D400 +c392170 3203423230A +00, COWC 115

.3 1 ,3- 0251 3227512227,C + 00.+ . 2 4.40 O " -7.:T,3'(37.3300.)+00 CC:C 1:

- .. GO9 5 ,e T947Cc4707C-01+. + . V171 344 17Vi4q1 -01/ CC. "

DATA BS8/*t3O4224537037C3703rfD4C0. +, 0333,-9r-353)7863D+O. CowC 110

- 5465360, A. 735,4973 C +00,+.7 27 1 5714 2 3D + 00, COj.C 1C

-_.2606r06F121EC31216 C+00, 9.3? 7 35 S734,-0 1 CO'*C 12C

S-.1136734717t9t179C-01/ 
CO wC 1!1

CATA 8 5/4.2 60004. C4-C17107 400, 52 7)35!',6
, 3 7 3 3 9 D + 0 0  Co.C 122

* 743023313t.9 20C3 1C+00 .+, 7 '1973122927. 933) D+0, C)AC 123

5 ** 'POE65530335C ?- C +0, ,2;co0 .13 20.3 1D + 00, CrtC 12

Se76t.6 31503527 336659-01 + . 5553 ) 1 1 72944)- 02/ CO?.C 125

DATA 8 S 10/+25975 4 4 2 P 7 1 -2 - C + 00. + . 0'; 1 7 d ;15 _ 202 5 2 +00 C3OC 12-

- ,9 6(.0 . 25 3 37,7425C C + 0 ,+ 12 : -0 371? 1269+0 ,  CO.'C 12'

- 14056A373Eq770723C+01,+*720 .. 3 k3 1$34'2151)p+00, COxC 12-

S_2 97685. 625 .. 12F i C 0 + , 724 0 59A P3361 .- 0 , COr;C 1 2a

S-F'72551 0123.5E7c03C02/ CO"C I"c

CATA b5 11/+.2EO 1C,5S
4% &3. C3 6 7 2 1 C + )'),+ 

E 5 0 C0 0 ? V15.l 9 1 5 1 2 +00 C,'C 131

-. 120 3~OC.23 2522S4I c 4 ,+,.I10 ?"5e3t-235J01, C)W C 1'21 2, *64"35D'+ 01 , C'YilC 12

S-.1 ~-951471 S.1 6,029C+01 ,t. 17 5 -1 ! 7- 3,4- COC 172

*E 6e67P.i, 6061. C77 0 73+C0., . 3 1 :737 1 1 73A ..3 C 00, CO.3;C 13(

o _*6 !55203 87- 4 0-04C E-01 + 6-e7- 99 : 34 7 0 -~SD-? 02/ CC..C 1.35

DATA 6312/+.27'255t
5 0 - 1 5 cC

S
5 " C + 0

0
C " 7 : c 3- 3 C0 0

0
1

S
0
.?I1

I 0  + 0 0 "  COWC 13f

S '-7 t 7 6 .3 2 -.;'7 F 7 P C+ 0
,  2 1 1 5 173 Z I C 3D + , 1 C.)'C 1'

- 3 i23 3 63T311 +52 .90C+Ci CI0t -' 2 1 3 4. 215 4 -5.43D +01. 'L'fL 13.?

. 211 1 7907Sq -3716C+01 + 1 27674 37. 222 42 D+01, CO C 13-

S- 3255-a774242;2 2FI5C+0..+,6.O+ 02I 10 011330 1 -01, COwC I~I

* -5G2.0.~6412337(.62!3C-02/ COWC 11 I

LDATA S12/+#26-023f6r7723 .77 o. +7tt 1 5 -_C77'74,%'423+00. CO::C 1.42

- 1.7 290f_ 0 3C27 052 43 01 + 3 1.5,42)327 3 7 3e70+01, C).4iC 143

* .,4C6771 -2093F7E1 E3t.51 +) 1, + .54.-31 7 437 2C31 71 90+01 C).aC IJ%-

4 -. 4531 270131 1 t E CC. , + .2: :. 311 274 -3-'~39- 01 C'.C 1

- 1 1 -l;960212q C 10.C+)l01, 27 40.. 2 3 3 2 7 7 0: +) 00, C AC 14-

* _*c2E2763224g79C7t?9F-Ol,+.57 65- 557402.3 0-02/ C>.C _.^7

CATA .bSl 4/+,2!6? t ?- t60- ni'+CC + ' a F?2 ! 'f -,0 *225211 60 CO. C':J 1

* _,2C7152CC37 I t ,- 4 01. Cll+.4 )~-2592 J357C6-3+01 , J2:C 1.
-

c

* *72E r103 0. It 2104.37i 01 + " 1 :i41757 567D+01,6 C7J C :

S3 2 7 - 7 2 1 2 27C 1 + ,+1 + 03 1 5 1 12.32 1 5 + 0 1, COAC i5!

- 3El A 63 A -61t71647C.PIC+01, t 13: .- A0 41 92 1.457520 +O01 I CU.(C 12

S-3 722 25771 5 027 1 C00 15C1-t7114 2-455920-01, C~0 C 1 ,3

-4.774.3072Ct22.5C-CZ/ C3WC 1:e.

CATA bi1/+ 2601353961 27 0103 D 0C .3776 :
C 0 5 9 5 9 2 3 2 6 3 D + 0 0  CO59 I?5 "

- 2003! 7262,a27.?42 77 0 + 3 1 3 20.2. 0i CD40*2300+01 C .C :=

, 2 (,'P -7);?r-4-.6 5 1017 ':i. , ., 1 e 1 7 3 -7 07 3 0 7 0 I4 2 + 0 2 CCac I -.

1 * 3.1 ; 51357-3t 1211 C- f ('? + .1 ; 1..I.1 ..9325 71 22'+02. C. 'cC 15:
- .3. 3-? 37 j71C'7C 1

a  7 +.
n I +. - r -5404~:) -37.3 '% 2 DO 0 1 C w z 1i

- 157771 P 14 1 70 1 )3+ 41 70 1 1 .*+ Y 13 '1 Z 5731s? 3A JA 1+0. C) 0 n : C if

-. 5 471 7751411 3'11 r-Ol r ,l*.421..:722" O 72_5 -2/ C1C 15:

LATA A5/49.33 3 3 2333333De 0, -1,2 ,* . 66 0+00, CC

..C ..3 1 2 3 - , - • '' "e6" c' C'In4C C "I.

,ATA Ac,/4. ".?C:! ...3..... , ,- .t e -.N +00.

S+* C i - 5:..6- C ' .,tL.)C ; -,7; .,: :;'.)'99 4c c 90-0I, C 'AC l J

* 4C.O0/ C!C. 1
LATA 4 /4 3 Z217 ;2 042 , 2 4.' (( Co -. 7u.j O.' 32,(45i)32 c;)3A9 3 0, S. :

REPRODUCIBILITY OF THE
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**224 a -4ZC , +0903-0,357 3:7eM+0 Cr2WC lee
*+a? 1345 'q';7CEQA7'3!'-01*40*ODO/ COWC 169

L.ATA-- A a/ A e-6021351 I 7Ef3D+C00 -* i~33C72O)'4.7009c~D4-01 COWC 170.

+* 144-512-7 2;+ .. 0222Z.7746D0 COWC 171

* *4COO/ COWC 173

DATA A-)/4.2(34o 33 +009 -o l606269-3.125,38r)+01 . COWC 17A

+*o +,2672205J67.070+01 s- 235234372 30337-D+ 01 CCIWC 175

* *+919t-10O4676C-0317t D;+01,-,4-1173?02113402116D+00* COWC 176.

* ,.5±5756172eP3rv&04 'C-0I ,+O.O')0/ CLwC 177

'aJATA A I0,o3E; 761,2 -2I 0 - 113.92-J,6 -e-l754e95C0D*,01 0 COWC 179l

** 7 27 13 1i- 3 C:5 + . *4 ,2 4-5 1C 2 -2 + l9COWC 17~

*9C-7~9q~CFi+1-*772 71 469+1 ca C WC la0

*+.50747S780S6tl9y7530C*00,-.631404320;176)54320O-01, COWC 181

*+00.CIDO/ COiqC 182

LATA All1/4.r>5CC9;23.01 171e2'>40eq1 -*24165S1C2355918339D01. * CecC 15~3

* ,5432705327C90-J27C7C,01,-.792323F3 .74?21171+01. cowc 13&

+a 7 7;31326S2a)C0 CcuwC 135

+e2217--1247-6'2 2143,5C01 .- e'3-3721' 309'92144J251'+00. COwC 134-

* +t6l0T2!)4-b?612361r-C I. +U..SOD/ COWC 137

i;ATA A12/4.7CS33330014C2
0 1S-70,)D4O00 cow"75257751*1 lie 1

* *7L,6265s135521 t551C+31 %-% 2;5:5127~-2103575D029 COWC !q;1

#a ,1 !3441 1576 C7,32427 4C02. -. 1 2ol:7~".7'9C I F29D +02 9 C JvC I ?-0

+ *71 ;3 7 2 033 3 5 7 e)CIC +C 1 ~24 3 3 1 3 .3 )2 76 D +0 1 9COWC 19)1

*+*5St237726972l0I97l:1L'Cv 954240554-123375'3233D-Ce CflWC l()2

+ *0 C r,/ COwC 193

CATAA347 " ':' 2)4 9352'Y1 3c )6c D4 COWC I C)A

+ 421I 430?41t5 7 4 VIC7 -$*0 1 ,- a6 35272?4 7 ,O7 - 00+00, COWC .199

o+95 760C3t,2 237-5J 3 C- 01 +0 .COL;/ COWC IS9
Q~T A1/.20b 5fCIF.2E:52 0 -:.13241 ;757 -2f 33780+ 01,CC20

* T A1/4 CUwC 200

+ & -5;)37097e3- ;E]I +0 . S I1 7232 7 tD+0 C.OaC 202

*+,12447-4773S -,O117 +02,-.J722L7114-.?S30 COWC 204

4 * 6 5567C32C- : 3i3 - ' 7AI--01cl)i'~C 20 5

*+C.ODO.0 COWC 206

*CATA A1/.7 3e22~~0,-.A-1077-12535,533'5D+0X. COwdC ?07

* COY.IC 20 p

* ~ ~~~~~~~~~~ O.72 53311C3..5 05'42?2+2 QC 219

+ e pEf- 42 27CC 9r 511t CJWC ?10

4 *.3 1;E7 10O 5 3 --&0 13 c, 't C+0 2 157 7 71 3 1;1 7 7 014 54 D+ 02, COWC 211

4 4- 2CW C .52 1F2: 301 ' 4: 2c12

4 * 4 7 3 7 107 r7 1 1 z7 1 C - C I+*-aD/ 0 C 0 AlC 213

CATA A S 79 '1 f , t-' .6t 60- + R 1 3 33 3 33 33 3 2',- 0 2, COWC 214

* .1 f 6 f( 65 - 5 C- 0 2 + sC D0/ cowc 21

tLAlA A/S.4.7-% , ? C ;C 0C c c. 0 1. 4.?) A3233333j3333.-)-0l, COWC 216
. I t 6t-Zc 6 ,e ! -)I + 41 . fn:oo -6 6)-0 OWC 217

*+06COO/ COWC 2!F

LATA Ab7/ &7 1 ?-f r 47 CPe '7O' 'D-31 * +. ;7331'-7~--o *01 21 ?1!

3EG -.. 121 12 >-3?'1 C-01.*+ 1 -47: 37A30- -7 33OD- 01 w CW :2 0
3 e4; A10 01 ?IC 0Q*. CC- C2 .+ U.3/ CQC 2

CA T4 A~, I :~O ?.C7 r, ('7 -1 +1 7'3' .7,%C 7&L073-)- 01 * COVC 2,- 2

pEpRODUCII3ILITY OF THE~
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* -e.1s3E 17724! 7724f:67E-01 +.314153..Y'13343915i:D-02i COWC 22e4

* +0o ooo/ C']'vc 225

CATA. AS /.5Z7172E2(5O60D-01. * 03 41696,- COWC 226

* -*1 106t35 7473 E' lq7-3 54C*s00 t t 1 C43 -0.-1-323 r24 1629+00 9 CflNC 22 7

*C''5 - I 3-1-'i,05 7 -0 D 0 COWC Z 2'

,AT A C'3WC 230

*o6~7 5Q3 2 C?+o+ ItF,6)325-74+0 C3.wC 231

*- l2 2 2,C7 2t3)7 + 0 4o - 4 n :3-43 8 2 - 1 C OfW C 2 32

* al l? , 7 4 !C t r1 C 0 -+a2-5-2 7'0 4 7 0 ,-2 CJvC 233'

*+.*COO/ CQWC 214

DATA AS I+C176'11(113 1CO o.04 -532 10 9S 0O COWC 7?5

2 7 *505-57 :~ ) 4' .32-07 6 4 C5,;D 0 COWC 236

*-287 1720 05270;63f- 4 C+ 0 , + .uIfc7Ft e 21 5327D+ 00 . COwC 217

770 37 0 f 0. -- 4-7 81q 0 9 53 - COWC 23F!

*-2C677'-32237 '3C7C33C-0?. +O.ODO/ 'COWC 239

DATA AS ZfE 2O,42 :7-C2iC0 .* 1-2 3-452 :7D 0- COWC 240

*-230.592C27 20H2 C+00, + 8 ',5 55 2.17 1-01 v CUWC 243

*-.lL-55555-3F2074715-01,+.1ol'220:5733357333O-02v CowC 2 1 .

*40*CD0/ C13w C 2115

C.ATA AS13,+.tD7603 ,2?53'7 213 ' C-0l,+.1-!2'17S51175 ,f49+OO. COftC *.

S3Z761 276e Zl I F2t C-' +C, , .'o 3LO2750 :2 32D-00 , C livC ?C7

* 7474' :f , -61^" COWC 24?

.8 71 7 -t31 1 597706147D-0tt COW C 250

* ~C~wC. 231

i.ATA A1/.237
7 . -0 f15'12 4 1354,16260+009 C')WC 252

* -432S327~C2l~00.+.'3O~226E233')0O.C~wC 253

* ~C1l!C 2=A

* ~ ~ )VC 2'-

* -~337 01 1933 E 7 15E31 3r+fl..'5 00~ 0~60 4 COjwC ?F&

* 40 %C0/ COWC 250

CAT A A S I t+ 5 A7 q e3 7 : :)7 C 711 47 1 C -o1 +.1i5 3 -3 77 7t3S50OD+ 0 0 C!1wC 2 C,

25 2f'1 33471 =E C7,[# 1 .+ II I"3 24; S1 .3 C0.4C n C

2 -. 00c;1 07F_2 (-' 314s 7 _3r~+ 1 C a34O~; 0 Ow C 2t

*-24'6f>02 77P- 71 C +01 , .1 3-4750 2 0 e6 C)WC. 2C2

rs6 207 ;IEc 7Cj[+ , % 3. 3 a,0 0 C -10C 2 63

13 ~ .3 3 017 77 '3c 2 70 zr 0 243 .)) 0 / COWC 2:i5

A T*1 rCE GO TO r-00 COWC 2A6
LN-~X~( C;_3E=_-9)t( IOROER+2) 1/2 COWC 267

L=IIRL~t'-2 COWC 2,5
LP1=L+ I COWC 21 '

I F CI OC .C *I )GC T 0 100POU~ T OC TH cowc 270
IF(IC.3G TUl 200RPOICBIIYO H CowO 2-1

CO 10RIGINA L PAGE IS POOR C3A c
PUS(I )=AL~-_*j (1'4:C X+ I ORGINC0EC 273

C CL NT I J c- C)WC ? 7

V-:- ( P I E _- A S 1;-!: X* LP ICOWC 27

10J CL; I IC I I L CIWC 2'7n

A L HAX f I C)-4C
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CONC 20
VEL(I)=dET!l (INDEXI) COWC 2

11C CONTINUE COWC 2AI

ViZL(LPI =-TA (INDEX+LFI) COWC P2

CO WC 
23

200 s IT (e.CO CCC 283

300 FORMAT (It-., FJM ISSIALE VALUES OF IPC APE- 0 AND I. VALUE PASSLD wCwC 235

*ASGI100s* * ***RUN TEPMINATEC***-
'

') COWC 2i
5

GJ TuO ICC COWC 2;7

400 w'RITL( 6.'CO)ICPDR 
COWC 28e

500 FOrMAT(ir.'
; :E F

ISS
I e
LE VALUES OF IORDEP ARE 5 THRJUGH 15, VALUE PCOVC 29

*A3s>ED) AS',GIC.0' ****qUN TEFMINAT~O**' ) COWC 20

1000 STOP 06tce 
COWC 291

N- Co C 292

REPRODUCIBILITY OF THE
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COWELL

DESCRIPTION

COWELL is the integration subroutine in GEODYN. It

integrates the satellite equations of motion and the varia-

tional equations. COWELL features a second order predictor-

corrector method with variable stepsize. The order of the

integrator is also optional.

The integration procedure is not self-starting. The

starting procedure consists of initializing logic and data

arrays, using START to obtain the requisite back balues. F

is also invoked to evaluate the accelerations; VEVAL is

invoked to evaluate the variational equations.

The order of computation for normal processing is as

follows: REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

o Predict position. Predict velocity if drag

perturbations present.

* Correct position and velocity at least once,

twice if necessary.

* Evaluate (integrated) variational partials based

on corrected values for position and velocity.

o Check for decreasing or increasing of stepsize

and update tables of back values. If necessary

call REARG to increase or decrease stepsize.

* If the time of interest has not been reached,

start processing cycle over for the next stop.

Otherwise, processing has completed and control

is returned to the calling routine.

8.0-120
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hNA I . COELL

PUI.POr-c TO SUM CCVELL "INT-GrATOR WHICH INTEG;-ATES SATELLITE

EQUATICNS OF WOTION A:D ALL FORCE MCD3L PARTIAL

DERIVATIVES TO DES'R1D TIME (CAY)

CAL. ING' SEGCJNCE CALL COWELL(DAY. ,FCT, IO0OERiH,TIMSJM*VARFACsM't

NN,ISAT.PP,P,CCC,VCC.VC)

SYMJOL TYPE DZSCRIPrICN

DAY DF INPUT - DESIRED CUTPJT TIME

Y DP INPUT - ARRAY CONTAINING SATELLITE POSITION &

(6C,) VELCCITY AND FOReCL MODEL PARTIALS, AN

OUTPUT AGRAY FROM INrTEPPOLATOR

FCT DP INPUT & OUTPUT - RACK VALU. AF RAY OF ACCELERATIONS

(J3l)

LrODLR I 'INPUT - AFRAY OF INT-GRATICN ORDER f JR ORBIT AND

(2) PARTIALS

S DpF INPUT - AFPAY OF STE) SIZES FOR ORSIT AND PARTIALS

(2)

TIM DF INPUT - APRAY OF INT-iGATION 1M-S CF O8ab r AND

PARTIALS

SLM. OF INPUT - APRAY C-JTAI'INr, SUMS USED) UY INTEGRATOR

(i3,1) ANDO INjTcFPOLAT R

VAR .L INPUT - VARIALF 3TEP S.VITCH

F OF INPUT - = +1 IF FO"GA!AD
= -1 Ir EACK~AP.

M I INPUT -- ISPLACE,-INT ARFAY USED !Y INTEGRATOR

Nt I INPUT - NUMEEP OF E UATIONS

I-AT I INPUT - SATE-LLITF NU'4dER

PP OP INPUT - PCSITIG'NPREDICTUR COEFFICIr-;TS

(1)

P OF INPUT - VFLOITY PL'ICTJr COIFFICIENTS

CC UF INPUT - FCSITIN COP. CTILN C.J.FF!CI-ENTS

(1)

Z iP INOUT - VELCIATY CARRECTICNI CG.Z'FICIENTS

(1)

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8.0-121



COWE LL
Page 3 of 11
October 1972

'VCC OF INPUT - VARIATIONAL PARTIAL CORRECTOR COEFFICIENTS

(1)

VC oP INPUT - VAR IATIOt PARTIAL FIRST TIME DERIVATIVE

(I) CCRFECTO CODEFFICIENTS

SUkrOUTINcS LSZD COWCOF START F REARG CLEAR

INTRP VEVAL DNVERT

CCPMCN dLOCKS INTRLK VMAT CELEM CTIME

INFUT FILES NONE

CLTPLT FIL-S PRINTER

REFCRc-NCES 'GEODYN SYSTEMS CESCRIPTIO
N '

VOLUME I GFODY' DOOCJMENTATION

SUm#JUTIN CC ELL(AY Y. FCT , I O FD E FP.H sTIM SUM 9 V A R F A C M NN " I SAT* COv'E 'E

0 PP,pCCCVCC.VC) 
COWE 79

IMPLICIT ;EAL'2(A-H-O-Z) 
CoOWE ~ 0

1!N - 1J SUA(2.3.1),#ALX( ). CCF ( 11( I),FCT( 3.11 ,H2),TIM(2) COWE 51

S"Y(', i. .(. .C( tI=.PP( I,). C.G.. ( .L,.VC (I.).,V.CC (1 ,PC( ) CO E B 2

tTE,.I VCr ( I I . V 21U.v i .VT P I rI/.r nJNT;( ) /2 O/ C.oW' 53

L'UGICAL INITALF VALNCC'AAG.VAF ,HLVJ'Sw COWE F4

LU I CAL FEVAL/* TRUE./, STPTP( 2) COWE 95

LOG ICL NC 4AT 
COW- 86

LATt .CC N/.3CC.05263I'79'O CORE ?7
. ' -1 0, 04 0 t. COWE AS

S. *03, 712131C. 033 14 7 S0C COW- eC

* *O3~.&t6. C C,.0O 5 c65D0 CO"E C'90

* ..0 37 .N 2Z0C/ CO3. 02

EOUIVAL.h NC-( c , PC( 1 ) ) (PC2, C (2) , (PC3,PC(3)) COv'E 03

iLUIVAL..%CE(A,(1) , UX1 ), (AUX( ), 'X2I , (AJX(3)sAUX ) COw o.

CCNM N/ 1NIPL /LG2(3) sE(2)L,2 s (1 9 ),1INITAL* N JRRAT LG3C14 ) COWE 9 .7

* STIPSLZ(c).HLVERJ( 2) CO V.F

e U L aE()v,CTCL(2), COWE 97

* wTUL( 2 ) STFL)(2) ,STPUP(2, SAT( ,),HLV)Sw(
2 ) LOV ( 1 6 ) COkE 9

CV.t.,VI/V. T/V MAT X ( 3 , ,S(., ) ,Ly (I9) COw= 90

C /CEU: /t/CeL ./_L E:I .T (6, ), TIRI -L(2 C )  
COW. 100

C Mu / l IV-/; A T A E P ( 2 ) 0.ArV0s ISP(17) COWE 101

C INTI ALIZ~ 
CO.E 102

uJ(,.GT(ISAT)*GT.10,DO 
COWC_ 103

Lukw I I 'F C ( I ) COw= 1)4

I1JR2=1CFL (2) COWE 105

IU1LI=Iu 1G- 1- COWE !O

IuIL2 =IILI-I 
COV:C 107

1= (1 C3U E 1OP.

ti(,) CO - 1li

f4=() CONE 110
.'l r. i 

COWE 1 10

IlN'.:t..)Ilt CO.vE 11)

- .
t 1 ") "
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M2PI =M2+ I 
COWE 112

IF(NNo .)GoGO TO 3 
COWE 113

U2L I= 1O I R2- 1 CO E 1e

IU L =- I R2- 2 
C3O, 1F

3 F( INITAL )GO TO 4 
CO,E 1 -

IF(NNtTsI)GO TO 260 COYE 117

GO TU 10C 
COWE 118

4 INITAL=.FALS. 
C I,'E -11 -

OUNT( ISAT)=ICLL I 
C ,E 12C

COr?'E 1 1C=0DoE 1'2

M(1)=ICILI 
C w-E 122

IF(NN, .1U,) C TU e1 CO.E 122

1F( ,kZk2.GT.ICRDRI) ICRD 2I10 DRi ¢Zv 12 t -

IL L1 1J C = I, P.2- 1 
COvE 125

IU2L2=ICZL1I- 
CO 'E 12t,

KGUNT2(ISAT)=102L1 COwE 127

(,)=IC2L1 
C3Ec 12e

Io IF(.NUT.s tRI GO TO 20 C.E 129

M(.)I =M(I 4M(I )- I -COwF 
13o

I(hNGT . I'(2)(2)( 2+M(2)-1 C.. E 1I1

20 C.;jNTItNU4E 
C'EF :12

IV I-4( I ) CVI3 E 12-
"

v2=M (2) C.bE 13t-

M IP1= I + 1 Co~rE 175

v IP2=E1 P 1 Ct.E 13e

av2P1 =;i+ I C3 wE 1?7

:,-C--SE,T PR-'I TOR CC - FICII-NTS Cov E 123

21 CALL C.aCL F(PPP,IO DPIj.l. A Z i

C SET CRkkECTOk CIEFFICIENTS 
C jA= lo1-

CKLL LUJCCF(CCC.IODR1.0) C1OPe 141

IF(-NA.*cJ.1) GC TO 2n CO4F 142

IF(Iu1.E(1CCICQ12) C TC 23 C: C 143

C SET. VArilATIC N FOUATICN COEFFICIENT . CoWE I -.

C'L CU~CC-F(VCC.,VC, IO r2.0) CO- 1"

4U TO 24 
COW;E 1~-

23 DL; Le I=1,IC1L2 "CO v :e7

VZC(i)=CC(i) 
C31, E  l "

22 VC~(I =C( iCOF 1.r 1

VC( io1L )=C( ICIL 1) C E 15C

•24 CONT I.NU 
CO.rE 151

C. START INTLGATIN PFPOCESS COwE 152

CALL STAn T(1I)-kr.2, i(2),Fr-T,SU
'1,YI I:4* . 1.M2,TI *A ( 2)) CO T 153

IF(I~R1.IN-. ICO f;?R2ORo-(1).H())GO TO 2;5 COy= 154

TI1;( I )=T I' (2 ) C:IW 1!5

GU TO 2J cOW !n

,.J cLL ST AhT(I .POPI H( 1),FCT'SU
' ' 9

, Y l 
9 sM 

I  M 1 T I A( )  COc' 1-

2; TuT-( ISAT)= F LS.' C c') 1=F

C Cl-~ec( IF D.1;E-) TIV- HAS 1EEN PACHD (DAY) COWE 1I6

100Co T2=(TI;.( 1 )
- 2

.
C C ( 1 ) ) /
C,

'
C

D4 COF I"0

Ir(nYVAC.G.T2tFAC)GU TC 100 COw' 15:

IF(NN.4 C',, i )-' TULPN CO C -2

yg=(TI.:(L)-2.00H(21)/86 Or COAF iz7

i A(t.AY C.L-.T2TF1ACFTUF N REPRODUCIBILITY OF THE co. :
Z PPLLt.IT ORIGINAL PAGE IS pOOR

1C0 C 1~3 J=1 C).,' .
, = O.., C ) I- t
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00 150 1=1.11L2 . COWE 168

K=M1PI-I COWE 169

150 FR,3=PE CIPP( I)*FCT(JK) 
COWE 170

19 Y(J. 1)= (SUM(2J9 1) +P" EC) ( )4*2 CUWe 171

1 2 Il:(Njfu.AG) GO TO 11;5 COWE 172

00 190 J=4,6 COWE 173

JI:qJ-3 COWE 17A

PED=03 .CC COWE 1'75

LC3 1Fz I1=1101LI COWE 17.

K=.41Pl-1 - CO t 177

1 . PR,.=P C4P( I )FCT(J1,K) COi~F !7

190 Y(J, I)- (SU
M 

(eJ1I 1 )+FFEOD)H( 
)  CO) E 179

C SAVE PC( ICTLC POSITION FOP LSE: BY VARIALE STEP INT-GRATOR CO
'  

130

1. IF(.NUT (FEVAL.ORo VAR))GO TO 1 4 COWE I91

PC1=Yl1.I) C OWE 182

PC2=Y(2..1) CO') E 183

PC3=Y(3.1) COWE 11.

1c4 NCh.Jk= C COWE 195

TY'=TI ( 1)H(1) COwE 156

200 NCu.',=kCCC4q+1 COVE 137

C EVALLATL. ACCLE,4ATI.'FN COc)E I'l

CALL F(TYNIY.AUXeFALSEs) COW!E I9

C COECT CO.E 190

220 LO 25( J=1,1 COWE 191

POS=0CO COWE 132

VEL=OCO COVE 103

J. ,,-. ,-. IG I, CwIr. F I 
.

FO5=PUS+CC(I )*FCT(JK) Cf'Wc 19"

240 VL=VL+C .() FCT(J
.
K) COWE 197

FOs'=PUSCC(1)*AUX(J) CO' .19o

V--'=V-L+C(I IAUX(J) CDWE 1 
0

V:L=VrL+C(ICILt. I) *CT(J.W1P2-I.1IL1) COWE 200

Y(J.1)=( S+SLu(2.J.I )*H(I 1 -)==2 COl E 201

Y(J*3. 1 )=(V-.L+SU-( 1,J J.))-H( 1) CO.F 202

250 C ,4TINu ... C V3WF. 20 3

2!1 IF(N.G:;- CT. )GO TO 25i COWE 20r.

IF(.N;I (FVAL, I.vAR
I
)CGO TO 2 E COWE 205

C CCV PUTI 01 SL t NCY r.CTwEN FFLDICT D F COr:RLCT-D VALUS CrJWF 20
.

YPC =(-CI-Y( I .1)) *2+( PC2-Y( 2. 1) )*2+ (PC-Y( 3.13)) *2 COwF. 207

YPC.q=yY PFChfCC N.( IOPDC 1-4) *2 CO)WF 20P

IF(svUT.VA7)GC TO 2j7 COWE 209

IF(yPC..C ,t2L-5(1 ISAT))GCTO25c
.  CO'E 210

C IN,.EAAE STiF COE1 211

IF(KUUNT( 13AT).LT.M' 1I)GCT0257 . COE 212

I -(.N*GT I.ANC.KJUN
T ( ISAI )*LT 2)GOTC257 COWE 21'

C=2. UO COW= 214

I L(HLVGCitS (IS. AT))31TO252 C.3W. 215

IF(YP LT 1 .C-2})G TC 2.2 CO v 21t

=, .T.3L( I AT)/' C' C'WF 217

=F :((l 1iC/(D FL-: IT(IOCIL TIIr1I )) ) CO, 211

IF( o l o 2 -3)C= 2. 0 CoV. 21

Ii (J L T zo-3 )C=. DC ClWi 220

2 2 Ir;(FAL4-,*- I ) .-,T. cT,:) ( I SAT ) GLT'IP57 CjXi' .?1

I,c, N, I I . NL I4( 2) ,T. T T 'U' (P? T ) ,( ,7 CUW'- 222

CA,- A :( ' I I I I " -!
, 'i (  ( 

. T I( ),TI ( , C1 22
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oFCT *ItSLIJ#50M, CC9CsY 9Y 9*F~ALSE* FCT 0) COWE 2?4
IF (N~vGT *I CALL KC A L:(VW2O N ,lICP7, 1 P~.O1 vH( 2) 9 TIM( ICOWE 225

o T .TMr( 2 ) *FCT It .'i I+1) ,NN.SM I.1It2) 9SIJMVCVC,Y( 1.2) .Y%*TRU--.. C n w E 2'6

*FCTs C ) C OWl 2 -7

*KCVNT( ISATi=ICIL2 C tV 22A

IF(NNftGT vI h(t)INT2( ISAT )= I2L2 COWIE 22S

GO0 TO 103 COWL 230

25,. IF( YP.:P L T-L\EP6( I SAT ) GCTO2:57 COI*;E 23 1

C RELuCE ST.P C~jvF 23,^
Ct)WF 2-43

I F( HLV DS 15 AT GO CT 025 E COIIE 2 3 -

I~r TOL ( IS, T/Y COWIE 235

IF(UoGT.o.(U0)G29DO COWE 237

IF(QoLT@ q,-O)C=.-Do 3 vi F 2381

25(2 IF(FA .- H( I)"(iLTtSTCPLC( I SAT) co0T0237r COWE 23;

C IF F1kT TIN';E OUT "F STAPTEA AND STEP P:E:r)UCTIC.j IS N5EEDD RESTART CO"-L P'0

C hITH1 .fALLEt'i iT:-P r 0%-E 24 1

IF(SrTT(1 SAT ))GJTL1253 COWE 2 t*2"

h4()u~( )COW= 2AA

AUXL.zS' I=,! 0 COdt- 245-

CALL ILL--A (Yq 12 tNN) C.2-1F~ 2-*6
Ou 4520 1=1.6 C)W 2~

Y(1,1)=ELSASsT(l,ISAT) C0bi% 24.C

2E20 CJNTINLUE COSIE 2P.9

T) :1 = A4 4 *AYO0 C'JWE 250

.T! 4 2T ,1 i I C 13WE- 291

IF(NNez-O.*I)GO TO 2540 c nd - 252

OU 2525 1=1.6 CQ-I= 253

Yci .z+l =1.CO C 0w - 25. 1

2'12.. CL:r.T1L COW'i 255

25Z 4 FI-I~AT(1'I SAT .12 ./.* I4IT ItL 3-TEP TOO LARGE./. COWE- 2=-7

9 4ES1Ai 11NG A ITH Gl IeA, 'SEC S51-C'I COWE 255

IF(NNw=U9 I)GCT' 25 *C O'.l z:25')

GO TU 24 COW9: 2-SO

*Fq*T TVN)CALL 41+=iNN.SU'i(1 ,1Z)S.HC,, (2)Y.T T I, ICO',.v 26.s~

*FCT G) COWIE 2 -"-5

KUjJN TCI- 1A71 =C I L2 COw!: 26,5

IF( NNdGr e I )KfJLNT2C I SAT )=1C2L2 COwE 2f 7

GO TO 1CC COWE 2c-8

2 57 IF C(F 2:'9L.I'oYF'PL TL I A rr2-)

2 Z IUC.NC~ik LT.2 )GU TO 200 CJWE 270

2 3 T I -I( 1) I IN Cj W S 271

p0%z- I 1 C0OVc. 2'73
C R!:!LT UACK VALUC Akh4AY C.Jw- 27&

ZC, 1 7 J1, '~r Is*VC 1 2

1; -C J IT( J I II I I C,)VdI 277

F* .(.Ni AA~ XICO' 27":

I- ~ ~ ~ ~ R.- 25;, l)-IA 7c
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FCTCJ.MII=AUX3 COWE 2-10

199 CONT IN LE C.OeE 2 31

5TRTk( I5Al)=.TvUE:. COWC 2 t2

C UPCATc.' SU;AS COJrZE 2-33

CD dr& .3=1.3 Coe 7Rt

iUi-tC 1. 4.1 2SUk(t*..) +FCT (J.M1l ) coJwE 2 - =

.3 Su% 1( 2 1.IJS U ,( 2. j .I) + SU -M(I j 1) Cow=- ?'6

26C 1 F(1, NLU. I)GC TG 50 CtOWE 2 7

Pkz T M 1 + H ( 2 COWE 2cr.

IF(.LC.C 1. T I ( I))G01 TO 100 CO0WL 2-2,:

T1( 2) =P, [ C) wE 2ICO

1.M=r42- 1 COWE 22

Du 198 Jjz1.NIKL1 CObWE 2-13

KIKKK(JJ-1 1?-124ml C~vnE 29t-

DO li,6 I 77? COWZ 21)5

KK=KK41 I COWE 2 n

&O 1-y J=1.2 COW"- 297

Ir (V N .C LN T?( SAT)LTM2)KUIN2(ISAT)OUN.T2(IS.%T)+l (/ p ~

lF(PmLI~LC*ECO.C0)G) TO1 262 Cjv!Z 31

CALL INTl-P (Pk!LlH( 1)91CP[t:1.1,YFC.41SU') CVW-= 3' 2

2E2 CALL F(TjlM2),Y.AUXq*TFU e.) COwE 303

C EVALUATE. F '.r(C 0CCL PAPT IAL ACCEL EPAT 1JN COtI= 30A~

CALL VE A ( *C ( 9 1 k )9- , ,L ' s-2 C-3V 30!

C INT.-CaATH V.~kIAT[CN EOUAT[CNS USINC C-CJ1CTcrz COlt FIC1ENTS ONLY COWL 301-

KO=Mi14 (L 1-21 * M2 COWE 31 B

Cu 32 j J=1.3 COWE 3C01

9C1=0co COWSE :!12C

CU 31:, 1=19102L2 C 11 31,

fc=M?P - IO~ cnc2z12

I i PC I= PC I+ vCC ( I)-FT(J.KC+K) COWE 311

320 Y (J, L I UM ( 29J iL 1 )+P C I )H(2) 2a CORE 3 It-

h2C=Vt-C( I )*l- ( )w 2 ~COAF .115

IFCN44H~AC ) GO. T~J 331 COVE 316
I% NN= uCOV'F 317

hI C= VC (1 2U(Z C 0 E 31 -

00J 325~ L1=2.NN COWE 31

K0=M14(Ll-2 )*k2 CUVwi: 320

Du 325. J1I.2 COVWs 321

41 J+3 COWE 322

FCI=O.CO COWT 72

U0 3~r2 11.IC2LI CONE 224
K=M201-1COWE 325

322 P;C I= P,1 4 VC ()IFCT(J *K 0+ K COWE 32t'

2 Y C. J .L I J ( SLM.( I J tL I ) 4PC I *H(2) COUE 32'

CO 3:3u J=1.2 C O)S= 22E

JI=J+3 COWE 329

CU Je- 1=1.3 COv F 33(l

il=J . COWE 22!

( 1 1~ I .~ 1I CJ6 V' t7X! * 3.

8.0- 126
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S(JJ)S~,)+1OOCOWE 336

330 S(jl .j1 iEfJ1 ,j1 14-1.0 
COWE 337

GJ TU- 3S4 
COWE 338

321 KN;NN= : 
CtWE 339

co 333 1=103 
COwLE 36-0

332 S( I: I~J) 1)VVTX( j10 COVWC 343

334 CALL CKVE,:I(NNN.S.6.AUX) 
C3WE 31%

CU 336d Llz2,Nrs 
COWfE 345

KK=M1,+ (L I-i1 )-*M~2 
COWE 3416

0O 335 J=1,.NNN 
COWE 347

Pci=+o. co 
COWE 3AS

CO 337 e-=1.NNrN 
COWci 349

3!7r FC I C I +5(.J ,K *Y(K L 1 
CUWF 350

3 3.:o AUA(J)=C1 
COWE 351

CC 33:5 1=1.3 
COWE 352

Pcio. CU 
C'3WsE 353

co 33.3 J=1,tNtd' 
COWE '354

3 3,i PC IPC 1+ !vA 79x( I ,j Au x(J CowFi 35

31v F CT I . K )F CT (I .. <) +PC I COWE 31 6

DU ;00 L=20N 
COVI= 35,7

L~lL4~'2cowp 33.3

CC ;00 J=1.3 
COWE 339

C UPEATE SU.AS 
COWE '60

SU-.( 19J.L)=SU;'( I.JoL)+FCT(JoLl CDW.IZ 36i

-~~~~~~~~~~~ 
IJ'. 2.'S )1U'(? 3, -n.~.~ ,jCw

r ~ ~ ~ ~ ~ ~ ! HASt -.f-- ENer .C C C. l '-w

IF(0AY*FAC.rT*T2'1-AC)GG TC 260 CE3-s5

;50 T2( TI t-( I) -2. C -H ( I) )/ '. f D 4  COWF 35t

IF ( ZY4F.AC.~.TT2*FAC) GO TO ICO COWE 36-?

~TF.NsCOwE 31,e

~N3COwi 36q~

8. 0-1'27
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DATARD

DESCRIPTION

DATARD is a subroutine specifically designed for

the MULTI-ARC GEODYN program.

DATARD stores on scratch files.,= updates and retrieves

from scratch files all a priori and parameter estimation in

information about each are.

DATARD uses several switches that operate as follows.

UPDATE - .TRUE. = write .information.

.FALSE. = Read information.

APRIOR - .TRUE. = a priori information to be
operated on.

.FALSE. = a priori information not to
be operated on.

BMAT - .TRUE. = normal equations to be
operated on.

.FALSE. = normal equations not
to be operated on.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8.0-131
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sAE v . DATARD

EKThY P.OINT PURPOSE

CATI Ot INITIALIZATION

CATARO TO STORE, UPCATE, AND RETRIEVE INDIVICUAL ARC

PARAMETER INFORMfTION

CALLING SEuUENCE CALL CATPCI(C'),IAS.SU;.1,INDXCSSUM42)

SYMBUL TYF7 DESCRIPTICN

CO I INPUT & CUTPUT - ADJUSTED VALUES OF THE INDIVIDUAL

(1) ARC FORCE MJODL PARAMETERS

EIA5 I INPUT - A P;IORI VALU-S OF THE.INDIVIDUAL ARC

(1) PARAMETER

SUM ODP INPUT & OUTPUT - ARC- NORMAL MATRIX

(1)

IDOXCS 1*2 INPUT - INDICES CF Ar)JL.STED GEOPOTENTIAL

(1) COEFFICIENTS

S DF INPUT - RIGHT HAID SIDE OF NORMAL EOUATIONS

CALLI';,U SEQUENCE CALL CATArD(ARCNC,APR IOR.UPDATTE,BMAT)

SY tM.oJL TYFE DESCRIPTICN

ARCNG I INPUT - ARC NUMBER

APrIOR L INPUT - *TRUC. TIEN READ CR wRI'TE A ORORI

INFCPMATION ACCOCING TO 'UPDATE'

eFALSEo TtFN DON'T READ CR WRITE A PRIORI

.INFCRIAT ION

UPDATE L INPUT - *TRUE. T-EN wRITE INFORMATIGN

eFALSE Th'EN READ INFOPMATICN

dMAT L INPUT - *TRUE* T-EN READ CR WRITE NCOMAL MATRIX

ACCCPCINC TO *UPCAT7'

*FALSE. THEN D )N'IT READ OR .WRITE NORMAL

VATRIX

SVUEr<UTINzS LEE CLEAR CARITE DREAD ERROR

CCAMC.N *JLU& S ALP'FAC APARAW CELEM CONOUT CPARAM

CT I E F MUrEL INITUK I NTdLK PRELK

PRIORI TPFuLK VRDLCK

IN;uT FIL L NONE

EPRODUCIBILIY 
OF

ORIGINAL pAGE IS POOR
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CUTPLT FILES NONE

SUPR OUtNE CATRDI(CC RIASSU-' 1.1NDXCS,SUM2) DATA 61

IMPLICIT PrAL* (6-H,-Z) DATA 62

LtJblCAL F I rIF, U ATE. AT ,C'P CP4 9 STARTRP START b ,HYPER DATA 63

INTE rF,2 . I\DxCS DATA .4

IN .- r t I AS, A CNO, SCR, A SC,S, S C C, F L TP 9 CUIP, XYZ TP ,P L TP GRDTP DATA "5

* Tri CT 1iELI;I LEMST,D'0AIRF ,CD. 5UM , 1DATP 9 STARTA. STARPTO, OUTSTR, DATA 66

SSi .2 tEIAS DATA b7

COUJLE PiECISION MODEL DATA 6e

L; .4-NSIC I.CD (1 ) 'I AS ( I ),SUM1(1 ) INDXCS(1),NSTORE(6 ) ,SUM2(1) DATA 6'

CI1.IN-- ICN FU AS (1) DATA '0

CM iUN/LFMC/L H A ( 53) E LCUT 9 YER CATA 71

CJi,;lM/AFA'AW/IN!t 'AP(10) DATA 72

C 7OMON/CCU T JT/IGI(12), STAPTiSTA Two3Ti.; TASTARTO,INSTRPTOUTST
F  DATA i

CTiA,3K/C * '/: ST MA T ST E S T sND1IL I AS IGPC I NGPC2 NGPCOM, CATA 7.

* C . T S C.P:G;FrL I IV 2 K. N;-)1N 5 T , NT I D 3 TNT I N N NRS0, DATA 7;F

SNCOUNST .NCCNS CATA 77

CO.14M.N/C v,/CTv/C EF(27) DATA 78

40r, FtVCOL/( )CX(.CS(20,32 ).M 3DL(8) CATA 7,

C6...'.II/i t i T L K/ I Y: I( G S -) 'ISL C(' ) DATA ;0

.CJ:,IiL;,i [N :L K/THl TI( 52), ,D 3AT(.9 " DATA '1

CU.4 Mit/PrAE!LK/LAYtTANt.PS ( 1 ATA 72

C.4J ilJ/P I l/EL. .; I N( , ) UAIA e.
LU..IUV i/TPE LLK/INTD.CUTPDATP,XN'ZTO(),pLOTPIOt3S.SCRASCRCFLTP. DATA .tr

S ,,)JTP i DA'A "5

Lt)'.;Ci UN/VrELCK/A (I .6), IELF ( c80 )AC'4(69) DATA n6

L JUIV L L- N iC (!C . OAF ILE )D(N;GPA lC *I'"'[A-(.6 ) , PARAM, IrNPAR(8)) DATA :7

%. JIVAL ~CE (A X ST I C1F( ) ) ( NE 3 1A 3 INPA1 ( ) ) DATA B'-
.C.ATA SC:</15/ DATA E'

NSTu - (1 )=1 DATA ?3
NrrL ( 2) =ft.'FIAS- 2 (NCSEST-NG FCO)-12 *MAX3AT DATA ~1

FTOrt ( T) =' .T ' (2) 2 KCPCCV+I OATA 02

I u; .(4 i= TC rF(2 ) -.'IASi*2-1+2*(NCScST-NGPCC-U I CATA 93
1,ST C (J)=TC F(4) +2 NGoCC'M +I DATA SP

NS T J L (. )N S T F()M3 I A S - 3*4ASAT + ( NG P C 1-2)/2 DATA 9!

- C=(bFC1-2 )/22+2 DATA q5

tnAuC I1=Nr 1 CATA 97
,wURuO=,* (IGPC1c-I I DATA 98

hTU ;-; .CATA 39

LiTr Y C AT/7 tC A C P C'.. APP I CR s UP .A IE, 'IAAT) D CATA 10C
1%.iTA, l=(AC P '-I ) &';i C +I DATA 101

IF .*- T LF1-TE)f G.iC T 600 CATA 102

C SAve A P;'41. A'C INFPI VAT ICN CATA 103
IF%. TfF !IF) GO TO 200 CATA 10t

1- (.S~, IN-. .C, *D'XC.YSTA.XYZ I,.NOPrAT.-LCTIIhYP- DATA 10!
IF(rI-'u Ai L.*C) G

"  
TO OC 14TA In"

C; .- o - . AFIAS,3 0 C ATA 107

12=, "1 . I 1 '." RPRODUGILITY OF THE DATA 10:

-:' ".1 J.;.- N .1. .ORIGINAL PAGE IS POORA
. T l = l nl- '. -(A.) C4TA I I

V;7(2;
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ISTOFe2=-NSTORE(NtI) 
DATA 1'12

CIj 10) l1=ISTCRiIST
QC2450 DATA 113

1=MI,.0(11.4 ISTR) DATA 11

100 I.ITE($C5 ) (EIAS(I), 
= I11 1 2 ) DATA 11-

C SAV.. INIrIAL ESTIWATES OF ACJLSTED ARC PARAMETES DATA 116

IF(NGPAR*.LE.C) GO TO 2C0 DATA 117

NGP= J3NG'FPC 
CATA 11F.

CU 150 11=I.NCP,
0 0 

DATA 119

12= 0II0( 114 9 NGP) 
DATA 120

150 Tr--T(SC rP ( I xC 5(1),I= 1.I 2 ) DATA 121

200 CALL CLc/A(!5LF,990.2) 
DATA 122

00 300 1=1.E3 
DATA 123

3 FT DATA 123
3C0O IuUF ( I )=cL ST( I )

CO 310 1=1.23 DATA 125

11=I+3, 
CATA 126

310- IuF (1 1)=CAYREF
( I DATA 127

CO 3O I= 1,46. DATA 123

ic1 +76 DATA 129

220 IJF( 11)= 1EFYW(1) 
DATA 120

CO 3.>O 1= 1,12 
DATA 131

11=1+ 12.4 
DATA 132

330 1IJF(I I )=cLMIN (1 DATA 133

16UF (31 =) :NDA qAM DATA 13t.

CALL O ,R11E(SCZ?,-NST4R7,T EUF) DATA 135

CU 400 J1=1.N'C~3D4,50 DATA 13'

J2=M.NO (J1+',4 NRO) DATA 137

C SAV.. AkC PA.,T OF NOR;VAL MATRIX DATA 141

35C I UF( )=CC(J) 
DATA 141

hSTAF.T=N AIT 1 DATA 142

40C CALL DAN (II'--(SC
; r .JNSTA TtIEU

F )  OATA 143

IF(eNuTeIV.,T) p"_TURN DATA Il

IF(NPAjAghL:.0) 9RTUPN DATA ItS

C STkORL NJ.MAL tvATPIX 3N TAPE FOR R ESTAPT DATA I c

L=-i1; h pA"--NPADA'*( tPAF4A
M - 1 ) DATA 147

CC 500 1 1=1,L .50 DATA 1 A-

12=Iv, Il; 3(.l Il+' ,L) DATA 1A(9

SCO %<Ic SC C) (UM1( I ).I 11 .12)I DATA 160

IF(oNOT.1APTW) RETUC.N 
DATA 151

L=L/'2 EPRODUCIBILITY OF THE DATA 152

kRIT6(t.u7ST ) L. ORIGINAL PAGE IS POOR DATA 153

L=N) I i4 '( C I i ) DATA 15.

CO 50 I =1.L,;450 DATA 1T5

12='AlNG(1I+, 4 ,4 L) DATA IFc

55C k; I T (GLT., ) (- UM1 (1) 1 =II1,12) DATA 157

L1=NDIM*2 
DATA 151

CO t7j 7 I=1LI,430 DATA 157

C RFAD A.C A Pl ICIP IrqFn.;AT ICN DATA 160

12=.I1N 1 ' II+4t9,L1) DATA 161

57j HR , IT ( 
-T '
T 

I  
(SUM2(1) lI=l 12) DATA 162

t , lT (J UT T )t I D X C ATA 163

h-TUAN DATA 14

-3C C IF( T+ ;F,-%, I' F) jO TO 0e30 DATA 16F

LALL CL.- Itv i-t.CG.
" .1) DATA IL

,scAL (jC" ;) "if l X 
C A Y S T A

, 
Y Y Z T :'

.
F A T

.
E L C U T  H Y n

"E DATA 1 
"
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IF(NE1iASeL ,C) GO TO 6,0O CAT 6 Il-

DU 040 11=1NEP.IAS,250 
DATA 1'-

12=%%INC( 1 1+"49. 7') .. ATA

4C kEA,(((a(A ) (LEIAS(I)91=il19 2) !:ATA 1-1

6EC L 70, h-l, .2 
DATA 12'

ISTOJl =NS IOaF (r) 
DATA 17!

C REA0 A-R;c ADJL!sT. ! P A'CETER VALUES DATA 1Tt

ISt ,t. S=1 C. (r+1 ) .CATA 1 .-

C REAdO AiC PAAT C: NC;,MAL MAT;IX DATA i'1

vU 70O I.=ISTC 1,lISTOC 2,450 DATA !

12=MII.C( I I+ c , IST3q2) 
DATA 1'

700 -AL(S.C~A ) .( S.( ) I I= L .I2) DATA I

IF(NGPAC*.LE-*0) GC TO 800 DATA 1

4.P=3 S NGF ARC DATA 1E1

CO 7.0 i1=1 INGPSC0 
DATA 12

12 .MI.C (11+3 ,.NGP) 
CATA !?

750 i.EAL(Ai CkA) (INCXCS( I) I=11.1I2) ATA 1I.

b0J CALL R, C(SCRF.NSTARTv 
IP

UF
6
&2C00) CATA 1

CJ 51 I=],53 
CATA I:"

81 Q ELt. 3T (I )=1rUF( ) DATA 137

CO 6dO 1=123 
CATA 1CE

S11=I+:; CATA i

820 AYRF F ( I1 LF(II) 'ATA ICC

;J r.30 I=14,A DATA 1 i

11=I1c 
CDATA 1=2

93U I' PYt'. ( I )=I3UF( I1) DATA 1 3

-0, -.- 0 I-I ,1 . )ATA I--

ti-rn! SATA

E40 LLf-- I'( I )=IEU
F ( I I

) ATA 1'.I

CuJ 00 JI=1.Na'%LD,450 DATA 1=

N T A, T ;=.i5 T T 1 ATA :

CALL -C; cC( CF , NSTAFPT,19UF .2 C00) dATA ^

Jt=.(I0(Jl f+L ,t t cS ) ATA 21

00 ,0O J=J1.J2 ,ATA 2,2

l=J-Jl 1 CATA 2

900 CD(J)= bUF(I) DATA 2te

I ( -j T.Tr-4AT) F-TU'rN DATA

IF(;N ,A V *L"-O) ;ET UPN DATA ?_
.

L=2 ,,JI;.,hPAR - AI(N F ,.M- 1 ) CATA 2:

00 1000 ;1=1,L,t-0 CATA 2,

L-_t.; I i ( I I+,, ., C.,I.) DATA 2'7

10:^0 ,l . (SCRC) (SLh: 1(I).I=II I,12) AT 21-

;,TU.N DATA 2 1

20CO CALL ;LNsFC(11. SC) CATA? 2:

TURN DA'A 2:'

REPRODUCIBILITY OF THE CATA 2:1

ORIGINAL PAGE IS POOR
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L t IT R Y
2nT F~ I 

MTrMTIL1ZATICs C-STrnilArnTES CT-

P( rrnF*Mte-R S

G RCETU R. )

P r~ A .c r-o

NT~Z;e AV y 

RE CALT OFOTH

NALORIGINAL PAGE IS POOR

A nT- 1 R(

F<f- I;ES'TA CT

REPRQDUCIBILITY OF THE 6 Cc
ORIGINAL PAGE IS POOR
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TS
' HE RA

P pRo RPT

Ij)-FOrnr TrD

Re A -p

REPRODUCIBILITY OF TIL
ORIGINAL PAGE IS POOR,/

LN&T in AL 8 Ai -t17

8.0-137



DATBSE
Page 1 of 10
October 1972

DATBSE

DESCRIPTION

DATBSE is a subroutine specifically designed to read

data from the-DODS Data Base. It also has the capability

to read data tapes in DODS Data Tape Form-at. DATBSE does

not interpret the data it reads. It can read only observation

data.

When reading data from the data base, DATBSE first

searches the observation file directory record to ascertain

if data is present for the satellite requested. If data

is present DATBSE determines which portitions contain the

desired data and then reads into core one physical record

of data containing 35 observations and then returns a

header record indicator through COMIMON to the calling program.

On all subsequent calls DATBSE returns through CODMMON one

observation per call until all of the requested data has

been.returned at which time it returns a sentinel record

indicator.

DATBSE assumes that the first call for each arc

requests data for a different satellite and searches through

the observation file director to ascertain if data is

available.

When no data is available or when read errors occur

DATBSE prints error messages and terminates the run by calling

ERROR.

8.0-138
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NAME DATOSE

PUP? CSE- TO READ C]SEPVAT IUN .)ATA FR:'A, CUDS DATA BASE

CALLING SCQUUtCE 'CALL CATESE(INDT
A Q

TDSTP*ISATIDCLDARC)

SYMBOL I FE DESCRIPTICN

IN I . INPUT - CATA FILE NUMBiER

OSTA-R-r OP I-NPUT - CATA .STAPTS i:4 CAYS FRCM JAN C.0 OF THE

REFERENCE YEAR

OSTOP Dp INPU.T - CATA STOP TI'E IN DAYS FROM JAN 0.0 OF

THE REFEENC-: Y Er F

ISATID I INPUT- SATELLITE ID0

OLCARC L#t ItNPUT & OUTFUT - FALS3 CN FIRST CALL FOR EACH ARC

CHAI.; D TO TPUE

Su3RCUTI:4~S USeD CLEANR DJUL ERROR YVDAY

COMMON BLOCKS DODDAT

INPUT FILES IN - C:ATA FIL . NLMPFR -PRODUCIBLITy OF THE -

OUTPUT FILES CUTP - PPINTER ORI'GINAL PAGE IS POOR

IiESTRICTION N, ATA FILE NUM~LR MU5T U'z 33 FUR Y005 DATA 3AS-

OTHEPISF CATA F ILE !S ASSU*.i.) STQUENSIAL DOUS

,FORMAT DAIA TAPE

REFFkE;4CES COOS DATA bASE OESFPVATI''N FILE DESCPIPTION

*GS3C )OCS COCUMENTATrl4N'

SUBROJTINE CATDS;-( I
N , D T A

P
T , S T ' P A

t
T I O 'S C CLA C )  OAT3 3'

REAL :o TI lA ,STTAR:I.: CG(2)T 1S R*D TARTDSTOP, JST(Ti JSTOn, 47 . o

I MJ. jLDJLL ,J" E yVCAY CAT-3 1

C 1-Nb. ., N ( )I W'(2-)* PEC(25.35) C4T-1 42

LGuICAL I :N.1l 1IST OL .A';C 
DAT: 1.

INTu-iG:- I.EAT I .S
';:

TN .rCE C O
RC

( F C) 
O T P  

I AT 0ECSAT CAT- J --.

INIG-C h :C 2 L EC.,:.-3 ( .I I 1 1 P F I T 1 OI T rI q I .
2 ( 2 )

917 T 
T A G L L R -

C 1(2
) A  

, A r 3

1 14 V.k C2(17 ' , D)AT CT '

I I , ll,I
G I TT A * ' TI, P I .T2 

I G  )4 TA .C

LO'IVL-N& (L"C,LL
"
rE:C ( I) # 

;
t C')

;
( 1) .

;
a C2( 1 ) * (I

--
ECI 1 ICOUNT) DAT- 5Z

cuJI VALzC ( i;- 1)( ,T ' I) DAT3 51

LAT DJ trN, I S 71 ,.
I
J 

U Tr Ie' i / ; i'  :  ''O 
.
F A L CS E  I  

-. 0to /  CATi r 2

Ir(i.uc. J,) GC TO 230 ATl 53

C -4r 2. AT TAG rfAT- i

S _, ( i ,r :,'-.1C, "r --Z) TIC.Ll .TIA" , 1 ', S;: C::,AT.NJ.IOL3N I D-T: -

8.0-. 39
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I vT IsG sTCZI IT.I GI. TTAG F91 I tPi IT2.1I OATS 'St

CLUAtRC=. TzuE OATH 57

kr-W-NCATB~ 5n

C Sll1 Si4T1.,zL FF-CC;;CINCOICATCR CAT!3 59

10 * E1-, 6CDC CATFR 60

1-~ 5 Yur N DAT6 61

20 IF.j(.L0;,,C) GO TO 100 CATS 62

IFUrUTlil ) GO TO 22 CATn 63

hCT~bT=&1.-;UE. CATS 6 "%

C DEFIc LATA E'i.S. :4tND)M ACCESS rILE OATU 65

ULFLINa. ,ILC 2tt6O)5*3520sL.ICOUINT) nATB 66

1 CJU,*4T =1 I ATS 67

C rtE~o~ iDIFLOT.k'V PECCRO CATR 6F~E

hcAL) ( N ICN T -R=100 C) PECORC CATS 69

CALL CLEF(t2FC,25935) OATB '0

kLCPAk=LL; EC1(2) OAT8 '71

22 CLLAk -=7 PF VATS '

C Si:Ar<Ctl Dhkc1-CqY FI- A !ATELLrTiE CATS 72

CU 25 1'2.L4-EC CATB 7'4

IF(A7,-,Ci'L(1)tC=0) GO TC 25 DATL' 75

ISAT=-ECC-D (1) Dt.T9~ 7 I

IF(! SA I* LL1ISAT ID) GO TC 30 OAT6 77'

25 CUNJT I N Uc. ATS3 75

GO TU 1O1( Cf.T6 7S;

20 N;j=RCCC( 141 )-1 CATe iiO

&LZbAT=(NIC5S- 1/363+I OATB ?I

.NLP~fkT.;ECSAT-1)/PECPAR+I CATLI 32

I *UD= 1 4 AT13 63

C CCtNV'.iiT STA 1 TIME TO D~ODS SYSTH:44 CATFI St

LMJSTrT)JL(CTT)CJPE-F-.OCCIO0 CAT 8 35

C, CCNV:vkT STCP H'*E T-- ')n:S SYST'EM CATS ~36
lvj,TC;P=JLLCOS-TOP)-CJ7 - +00O1DO CATI ' ~7

N.URU= I xC 6r?+Cr-A CT- I CATR I
C S)!:r^AM-INE Fli-ST E LAST PA07IT IQONS 10 Bi READ CATS 3 9

L&L 3:5 J=I'AR:.NlAOD OATS 90
v. J ~ :2 -1OATH 91

IF0lz~~ 'T~ *ID D) GO TO 40 DATF3 -)"

35 CL-NT 1I:qUL CATEI 9

C CKLY LftST j~kTITICN MIGHT HAVE DATA C ATS 95

j =-' w* om O, ATS 96

I WU -= N JL, -( N C S - 1 5 * 25 ILT OF TIM4 OAT8 17

t4L, --C = 1 C a r---C 3A T /r c C PP * R EC 1:A; RRODUCIBJ- is OORATS 98

IC1.E~(WCZ2I *NIE-IoRIGINAL PAGE C' A T F% 99

C RE, L.,ST PAkl ITI CN A 4L CH-ECK T 1.!E CAT B 100

kz#.(IN IC N T,7 P13 0) Yl OCATtl 101

I jo I 11 *-AR E-( 1 1 IN 3 ) OATU 102

li .2 ~) =,kL Z( 2 .1NOC DATEZ 103

t.-T I;,-1 4'r%10iY ( 7'C q I-. C C.ZDO) +C% 0ID0 CATO 1 ),

I F 9- :7A.1 0 T C ICU 0 C A Tt 105

C F I RzT PA;,T II1CN T CC A C N A CZ-T 1 4Z OAT3 0f

AG II-,T .AKC( .- T ! . ) OATB 10'

t I-N,:Fz' + IP 1;Q T- IOATS i 01'

8.0-140
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VJD= :C2 (L0r)P2) DATE3 112

IF(MJST.)PLT9("JO+IoOO)l GO TO 50 DATA 113

43 C0NqT INU-: CATU I I

C LAST PAkTITICN TQ iSE QEAC NCW DETE9M1N7Z CAT6 115

50 KPkT VIWN C('4UPAq T, K- IACR-O +1 )DATES 116

Nt(-C~1 NE C l4c ECPA- OATH 117

ND; =ES,-,CA/EPr*ErA OATB 1 15c

IF(NSc-Ce EO00) N-;REC=P[CP~i OATS 119

1F(IPAP'T,.'O.KPART) N'QEC=1rdCI+tNOPZ-C-1 OATB 120

INDCh3=33 OATU 1''.

N'C3=0 OATH 122

N~dzNS~3S3J~35CATS 123

IF(NLO~i3*C*0). N035=35 OATS 1?4

SATNuL13SAT OATH 125

C SET FLAL)r< RtC0;ZD INDICATOR OATS 126

T14-1 OC DATS 127

LAbELl r ATS 123

C REAJ FIr<5T 4- ATA REC0OS OATtl 129

kEA0(HK4ICDUNT~c-RR1030) MAPEC OATS 130

LAo2L=2 iIAT9 131

1F( IPAkT .tEKrAkT) RETUPN OAT9 112

tLC~C1N~~EC1CATS 133

I-(NE.CO.1* ) INCGB=NCO-3 CATe 13f-

1-ZT U W4 DATS 135

100 Nu ti+ I CATS 1:3e

IF(N~jd.G1.JDC-;I) GO TO 150 0AT5 137

C CVU:L!CA- OF-SE-VAT1CI-S k ATR 11P~

1 p Z ,nS( 1 aA O ' !C(.# 1 +U M R--( AN) 'ATR lAl

2 MRL;.C(2.NCt).. e2PEC(23.I))G TO 100 OATB 142

11C (-LiTINU- CAT3 143

C SELECT J:N-- OLEj VATIO)J FPFCM COrE AM)O L"AD IN CJMMO'N OAT6 1-t

rCO 120 ~h~ CATF) 1 --5

1207 Itj ( I E l'C ( I rlrt) CATS3 14f

K E T u. CAT3 1'&7

C SAVrE *P-AIVIU- 35 C:,5:VATCK~S CAT8 IA

00 L()J=12eRERODCIILTYOF T~j4 C:ATH 5

160 !~2~CC 1.,J)='r.L-C( 1. J) P~IA AGIE is POOR CAT9 151

IF( ICJ , 4T srT NP IC) GO TO 2C0 CATE1 152

C REA6) 3-) MU0F- C 4'.PVATIONS CATS 153

1i-'AO( INS C.4T.!:RR=03C) IVPE C CAT6 15a~

K Cl=0 CATH 15

* Ir?(1PA,T*.KPATANO.ICULJJToc-C.sN -Z) INDJ:3=NDOE3 CATS 15u

GO TJ IUC DATEI 197

200 IF( PA, T*C'%?KF4RT) CO TC 10 OATS1 15?

C DV~~NirIiT .ECOmL) IN K W PAQTITILIi 0A TS B I

t%.J -:3 0 DATA 160O

IV-A.Tz IPA i- T + I CATfl 161.

Vt I P~,T .L TK-. * T I GO T C 13 0 CAThl I-s-i

I kC.2L NT Z;: :C- I C. AT3 1-~

8.0- 141
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CATB 163
GJ TO 10C DATB 16

C FrIT l kJl- ESSAGS DAT5 I' --

ICCOC wk IL-(uuTF, 2000) J CAT, 1'C
CAT9 171

GO TO 10AT
1010 V,,ITL( 3UTF,2C10) ISATID DATI 173

OATh 173
GoU TO-10IO' ." 14

1020 wMlTE(OUIF,202C) ISATID CAT 1'

GO TO 10 '  CAT If .

1031 1 Eq., IL6 +1 DAT? 17'
;,.ITL(0UTPs2030) TSATICICOUNT DATO 17'

IF(ILkA.L1. O) GO TO (104'0I 01 ,LA-IL CATD :7

,RITE(CUTF.2025) CAT3 17F
1033 ,RiTc-(CJTFC4C) RECCRC.MFEC DAT3 1-1

C TAKE hOk EXIT DAT3 1 2
CAL. LROF(7eC START) OAT 112

.0AC IFC1P,, T.ECGKFAT) NREkC=NCRECFE TU .N CATP 104

eCOC FJ,"AT (1I,20X*UN.A. LEL TO FEAD ODOS DATA 3AS DATA UDIECTO
R Y O/ T 1 -5

I ZIX,Fh-Rr C CODE IS' ,I9/I21x , ', ; .r- XECUTION TERMINATED') - 4 T 1'

20 1 F r,MAT ( 1FI,20X,'N) DATA AVAILAr L
- - "J S. ATLLITE R'E)UESTEL'/21X, C TVTf 1

1 *(ATELLITE ID IS',1 /2 1X. 'NCNA ' - " "XECUTI)N TZRK.I'NATED ) T- l t-

202, F.JAMAT( IhIt20X.'NC DATA AVAILALE =-A THE TIM PEPIJ.) R.UESTD ',DAT: 1

1 4FOR/21X, 'SATELLITE1'.1I/21 X,4 SNAME EXECUT ION TEVYINATED1) .T3 1~ C

2030 FORVJT(IrC,?20X.-D)US DATA GAS-E REAJ EROR ICCUPED FOR'/21X* DT. 1 1

1 ,SAT!LLITh,19/21X, 'CATA PECOPC NU4ER IS'I5/ DAT3 172

2035 FL IMAT( hC , 20X,'Nj' NAM E EX-XECUTICrI T 4IhAT'D )UL TO'/21X, CAT3 1'3

I EI, CIV 7 -_' S CA TA P&S2 RA! 'frl'2.S' ) rAT" 1

0.an ..... :.. i .. . , . Ix.. . :... .. l l t.. . . . 94.... ... . .. ........... ..

CN. CATS 1e6

REPRODUCIBILITY OF TIJ&
QMJiINAL PAGE IS POOR,'
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ENTRY

20

INPUT UNIT 2 o
%S 33

NEW ARC N, 0 100

No

READ 5

DATA

FIRST

ENTRY

READ DFNE

RAdooM

NO ACCES FILE

REPRODUCIBILITY OF T.
DRECTORY ORIGINAL PAGE IS POC

S10 Reok0

SET SENTiNEL

IND\CATOR

RETURt4
8.u-143
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EET ERM t E

FO.a - To E REA

SATELL\TE

ONLY

LEAD LAST

COME'T "TO VoVS\ ?ATjj jI N

5XATES TE ATTu
'TAF ,'T -TITIME

SATEPRODUCLITY OFAVE TA

RIGINAL PAGE IS POOBA IlGINAL PAGE IS PO0E
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40o .100

FIRsT /MORS
PARTITION OssEr LTVATION VES As o

DETERMINED EEDED

No

LAST C- Ec" FOR

PARTIT'oN D PLICATE

DEERM tt NE 0t £ E ,VATI0 rS

SET HEADER LOAD oNE

RECORD OS F5IFVATto t

\0 IC ATOR INT CoC:Mot

REA FIRST R Ru

35 'DATA

.,ECO RIDS

READ YES 030

NO

g n-i';
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AVE
YEs

vous ~ A.VAT As

END TER

Or FEg 200 RE coo IN NEW

PART \I T 10

NO

READ 400

35 MORF-

OB$ERVATIO AS

READ 4000

YRRORE

NO PRI NT

READ ERRoR

103 5

R n-146
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401o fo50

PRINT PRINT

No DATA .READ ER9R

No

NO DATA

MESSAGE 150

1035

RAKE ERRoR.

L - _I2_
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NAME DATES

PURPOSE ' TO CONVERT DAYS ELAPSED :n(,.i JAJ 0.0 OG THE ARC

REFERENCE YEAR INTO A 3 WOrD DATE OF THE FORM

YYMMDD HHAM SEC

CALLING -SEQUENCE CALL DATES(CAYNR ,TY!D IHIA, SEC)

SYMBOL TYPE OESCRIPTICN

DAYNR LUp INPUT - DAYS ELAPSED FPC'i JAN 0.0 OF THE REFERENCE

YEAR

I YMD I OUTPUT - YEAR, MCNTH, DAY IN THE FOm4 OF YYMMDD

lIM I OUTPUT - FOUR, MINUTE IN THE FCRM OF IH-WM

SEC R OUTPUT - SECONDS

SUBROUTIN,-S LSEC ACDY'!D TDIF

CCMYON bLOCKS CTIME

INPUT FILES NNE

.,.OUTUT- FILrS NONE

SUBRCUTINE DATES(DYNRIYP-f",IHM*S-C) C AT 31

OCJUPLE PRCCISILN DAYN ,S.CAY.SEC CAT= 32

C ,CN/C1 I.E/CAy; .=(22) .iC AT: 33

C CONVELT TO uTC TI ~= SYSTEM CrTE 34

. sVy= AY, (. "E:LL(T O)I.F( " , CAYNG ))+IO0-3 }/ *64D O. T " "i

IAY=ULAY- I.DO AT t-

I'YMO=i y l 1CC0 1 CATE 37

C CALLULATz YF/.\ToTH/DAY ,F INTEkRST CAT- F

(.CLL ACLYND(I Yt-'L,.ICAZ Y) O HAT- 37

C CALCULAT NU.t - CF SECCNDS uEMAINING PODUGBLITY OF T DATE -

S, P " 4i " (JY-FLOAT(IC AYj) ) PROD g IS POO I DATE ",1

I5s.-c; OIGI1NIL PAGE IS PW2" "'=ORIGIN CATE 42

C CCNVcTr To riCL/INUTE FCQOAT -ATE .3

I i=r.. ( I.-:5C/ --100)+IS -C/ 0 CATF. %A

C rlV;AININrju :..CCNDS T .T-

S: L= - CFL L T (.0 ISEC/ C) )-I.0C- , DATE 6

:TU N DATE 47

fENO CAT AA

A n-IA
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NAME DAYEAR

PURPOSE" TO CO/PUTE A DATE: C .* NU'JBPER OF YEARS. PD T '

CF CAY IN SECCND Fr;O td. GIVFN T IVE IN LAYS FROM

JAN 0.0 OF REFERENC YEAF

CALLIJ4G SEOUENCE CALL C DAAR(AYYtYMD, IDAY, tISrC)

SYMBOL -T YPE O SCRIFTI Ct.

bAY DP INPUT - DAYS F.LAPSCC F'CM JAN CO3 tOF T- Fi.'r\ JC:

YArP

I W-to I I NFUT -- YA Vr, VOINTI-, [.!Y I TH- 1t4 O YY%4 CC

IDAY I CUTFUT - .DAY NUtPLF GF Y ARF

SI, C I OUTFUT - FFACTION CF LAY CCtVrFT." TO TNTLGPAL

S.C r.N[)S

SLBROUTINES USD DATE'S DIFF

CCM ON LOCKS .CNE

INPUT FILG ,ONr

OTPJT FiLE- ' OE

SUtBROUTINE 'DAYCAAR(DAYiY M-.IOD1Y , ISLC) • DAY- 22

REAL48 CAY, 5EC )AyC 2

CALL. D TE ( DAY.IYWO. IHM.SEC) Ct Y. " 3

JANO = I Y D / C. 1t C C + 1Y 
" 
'- Y 5

It- IS=1HN. .-~ 1 I C I T( S C+ *. .3 )  
DAYF 76

C -LL )IFF(JAN) , vIY M I HVS ,I .Y, IS C) AY 27

F:: 1; CA YT 2:
F_~D A E AY ) R

.0-149L OF T

ORIG AGE IS pOO

8.0-149
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NAME DELTAZ

PURPOSE TO COWPUTE THE Z CCCRDINATE OF AI POINT OF GIVEN

LATITUDE ON THE ELLIPSOID

CALLING SC UC'C X=DELTAZ(SUBLAT)

SYMBOL 1YPE DESCRIPTION

SURBLAT CP INPUT - LATITUDL CF POIRIT O. THE ELLIPSOID

SU3$ OUIINES USED NCNE

COMMON BLOCKS CONSTS T hTBLK

INPUT FILES NCNE

OUTPUT FILE S NCNE

COUiLE FRECISION FUNJCTICN DELTAZ(SUE LAT) F LT 23

IN'FLIC!iT REAL (A-HC--Z) CELT 24

LOCICAL NGT!ST PELT 25

C PI/COc S1/3 I i~'TwOPI. .-. 2C r r=5 C nr-cL ?

C.fr!.",-N,/ I.' "I v /TH"')JTS( -
) -Gi-AC-AESQ*FLATt FS QI-(59) n FL'T 7

DAA NOTI ST /,.LSE./ DFLT 2P

IF(NTI ST) GCr TC 1C - 'ELT 2c

NO 11 ST=T TU. UO ELT 23

S=1 ).. C- L T . DLLT 31

. Q= =1 - r, ELT 2

F;:F=FLAI*(.*C '-FLAT) DEL 332

10 SP I=)SIN( L 5 
! L A Tt - G 2

P
D
) DFELT 34,

EP I S3=EP ! 2 .2 ) LT. ?.?

SEA TH=,':*F I /ZO T(FI SG 0F2F SFSISC) r FLT :. P

rLLTA Z = PSI ""A-T: EL T 37

F ; LF- ,I C L T 2

END • DELT 2

REPRODUCIBILITY 
OF THEORIGINAL PAGE IS POOR
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DENSTY

DESCRIPTION

DENSTY is a real valued function whose value is the

atmospheric density at a given time for a given satellite

position. Additionally, DENSTY computes the partial deriva-

tive. of the atmospheric density with respect to the

spheroid height.

The density model used is the Jacchia 1971 Static

Density Model. A thorough mathematical description and

a list of references are provided in the GEODYN Systems

Description, Volume I.

REPRODUCIBILITY OF THE IE
ORIGINAL PAGE IS POOR
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KAMF DENSTY

Ru P )1 Os T H F. r j t:CT It~ "I N !J1T Y C Mn U TS A' A T' -1 ;-i= EC ~N ITY

WH IC H I SOFP-NnNT tj~'r U-iN -7 ni T _ ki , 7 ' UA T I 1*h A Kfl

4EtSOMAL LATTTIJDP.JAL VAQIATir14-. T='4"cAT~fJ IF

DEPIV7D rPOYN T - JACf7IA 1'471 'TELAND) IS

()EPFNDENT UPflN T'H;E flLL0WINWi:

1. cSOLAQ ACTIVITY

2. d7VF01A6GNTTIC ACTIVITY- A N

3. fltIJAL PULCP

S EMIA NN UAL VA1Tt~~ ~STY AQ A

A F-PC:)UCT FtW.!CT7 ' r'F HE ICG4T AN') Ti \'.Iz. T-4-EF APF

SEASONAL LATITUfli.NAL VA-ITATI-l\JS (J:- T-IE LOWF?

0 TH ERMOCS PIEIF ANt) t- LlUm

CALLINr, SFOi
t?.NCE X=CEP.l',ITY(: AS'AT)

-yM4nOL T Y 0! EDFiC P IP T ICN

P AS. T rl. INC1JT - IGHT ASCENSj)N 0C- 'AT'
7 LLITT

x OUTPUT - ATM0CSPHc PIC rP1-NSI TY-

SURP OtJT I W-17, J 30- cpw-EA. YMflAY

CWA ON IPLfC<S CF.PHF.A C (I CTS VLX:ILK KY7 CT I UF

XNM'UT FILm- N 0NE

CUJTPUT !110. 1O-E

FZ.ss ' GE:2OYN eYST-.AS rrcCPIL.TI-1N

FkUNCT ILIA rFNcTY (*AS AT D FNS 41

C 'UC)ATr-n AS AP'VIL 19)72 REPRODUCIBILITY OF THE ~ P N _A

Im'rL IC I T .'EAl'vA (A-14. C-7) ORIGINAL PAGE IS POOR Dril% _
DO'll-17L 17)-:CIcCN K0*K0P4,LNIC %F N-, da

Ln'C,-i AL_ NOTIST 
D E'N l

CO n P %- 14 C/.3 (4)U V 1-4( 4 F-GAU) PNI; A?

Cn ,'AN NI / ,rI'/1% T It .n I T I I t, Y 1 A Y) -- 
UFIJ N

E~~~~UW IvA :'t' sA C r c~ " )*lt'))rFS

Cr, V1 N T IT A '17.T 11) F
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EOUIVAL7NWF (PrPHDDC(!)) 
DENs ,6

DATA Er a GAAP X, :'/- C F -4 577 232 77000 753 0 157 1 57*. . DFNS 57

S C,3. 471 75 11
0 600/ rFFNS 5P

DATA EDFIL wrAVOG/C .0 ' I r,51 .66 
7 0 C ,

1.6 
5 9

O
C 6 

r,2
- - 3 /  DENS 5S

DATA PI tIN:!/ L. 753 El 613'745D?.3D 35
5 3 7 F9 5N 3 2

70
r ) /  F NS 6'

CATA CJJ. L.v7/-42323 1.* 50/ 
DFNS 61

DATA AN!L T/C . 2617 9q 3 -770 8nc/ _DFNS 62

AT A N-i-/ DENS 63

C TFEoEPATUPF C.EF1rCIF4TS F" P rPFNSITY AT r)IR= RE T H-I T "zANGES ENS FNq 64

DATA Al/ 
p N F5

C S,<HT<2 5 0"3<Tc" 1~3 DEN 66

SC . 22 =' 650+01, .9 392P34 4 -- C2 ,--
6
, 05 2 1 2 7 '

)
- 2

9 G 3  !  ' 7
t

- 3 "
T
S  

0
- 0  

. DF.G 6 "

- 134 i -" 5 +0 - 34 1 Q- 423 .49 5 3E--C. *,7 1"- 6f 7 7 7 - 4
n0- n- E

: D PcS FR

0 .7 1391 1 3;-r . .t 159 6I135n0 e -r 6-041 A9)- 0 ., 0 . 5)36853'- 2 , DFNS 60

r1 2)3 7 r* >2-C 5. -. 34 5co.2- r C.?2 57 3 11 .-. 1 L9 4 10-i 0

C 2"C<HT< -C .3,<T(r< -:0 . --- W 71

e - !2P3?,33D+)2,..°4 .0 0 0) ? 2 . 7^ 7, -05f I)-C ,10 A42Si -0 , FNS 72

Cs'e2282. 7 -01t- 11 C - O:' P O- 26 42 4 -C 69-o 51133, ,-PD-1 D. . r-N
cS 7'

,- f 85 ., i 4 50- -C 3 , 2 4 (I12173-05-,75? 1417 5 1 4 , 7 ) - CE C2): ' ) 7 0 - n 2 "; L

.3.162 5 :? 0-05 .-o 4l 171733-3 .6:.5 .. 171 2123-1I I ,-C -3731 4-!1 , P=Nr 75

C 2C:<-T<>:G ) T<)10o FNF

o- F,.595.3. 3 i 2 - .15, C ' 66r~ 4 A -0C-3 s6 l 1,_ 1,_3 , 4 PD - Cr 6,0 1,? n N --N 7"-

_,-,;H? . In- : C. 1 7 7 6 'IA?? )- 9 .13977 1 3 0 )-, t - °.? '16, 541 2 - 1 n .. N- 7P

j.5 F9?.7 7 7 1 " FD-3 5 . 7 67 4 :?? 3 2-375-o
i
)1-

? C 
443

-
2 4~- . c2:50 2?D- , rn" 7

" 0 1434, 31Gr -rR -. 76 4 321 1 50r- C .5P-32 5r-13, - 14 5931 7730- 16, nFN S PC

C 5CC<HT<1C- 3C <T< 0 . DENS At

*e 7. 7 f 7^ 0 -2 - 1.) 7 1 .n,,Clr . .- * , , 5 7. 1, ,63 C4, - .423Pq94 C -r , nF N F2

0C r 653 - 3 3 _9 , 99 ,o 99C -0) ' 7. 931 71 - - . 17 2 77 n- 1, nF S .

e - 9 3.4 335c 7 0 -03,C . 2 9 7 t 1 9 703DS0,-. I ,7,4.a65C)-C ,0. 14199 ?3 7 D -?I ? O(- Nc P

S0. & 5) 62- 16 90r) , 4 -. 4Sli52 1 -3 o, 3.44 7C 9597 1 - 1 2.- f 71 8 R94 68 9- 1 A/ PN 85

CATA AA/ CENS n6

C C.C"HT<i;<T<1910 
DfNS 87

*3 o( 1"7I 0r,32 ,-. 126C:2361 0+0,^".R-P" ?m I- 7 a -, .1 7 6 4 4 9 T
- '

7  rNS PP
,--, (57, o,0+3 . * 70.7a 51)-_ ',-.4 ?48O 7 _6,.0,013059? .n-_:-, O'Ns "

4.47!7 1.5 -r) -0 ̂6 9 C . 742 1 S. 3--)!- 2, AC. P_6, 3 -741 9 - 3 - I 0n * o!

C 1.2M<H(<2FC, 5CO<T<3C3 FNS o?

o3 r-932 3,+'2) 02 -. i- 15'325CD+CD*C i c F3 Cf-43 - 03 -. 1 651211 1 3- r nFNS a3- ;i5;.. . ,., - o, DFNS

-_) . 352 .  C 1 5,-31 0.2 259^C I l -G3,- . 2 % 2n )--D-C6,C. 7 
" -9 5? 20 9-n )FN o1

. 114 2 5. ? ? 3 - 3 O , 7, 4 1 7 5 C,77 n-1 4 - 1 . "C 7373 - 3,0 . 4C 2 4 297 - 1 FNs o0

C 10CC<H
T < 5 2  3CC<T<I, S.V DENS 07

.C. 24. 1 . .:A" o+26 R.r) +. 6 t j4 6 21 -415617)- C 3 .3-o62287Ir)-
"7 , rFNS op

0 !305:323.-IC, DEN-S so

.-. 135 4; 7 + : . 4 3 1 7 4 5 -)-03,-.A 6135524 t)-C6.,C.2.V179q6710- Co, Q NS " C

S-.. B. , J 33-1 3. P r'NS C01

.Co .7-2 -' t.C;0-04 -. 27 1 )90-6 .-20r37456B9-C I'- 1 .4?4oA:5['- P ENS ?_

. .1 T E2S *q

- 15 7 1 f 3 3.;,,-C7,C . .4 6 3t66 P I - I t-7RE a C 7 P)-t13,0 25 3 152 4 9D- 6, p91 ":Nac

4- 1 33 740I/ n 'fS I C.S

C T F 'Ao
C

PAtJ
T  

C E-ICIEr ETS Foo H L IUM Nl'.,rP 3FNSITIFS PFNrS C6

.alr,s l. 0 NA , .7

"T ' I <V<(:<'C IT cLII PArc C P,

f .e 3 .: 0+C 1.- .. i.3 3 7 r C ?-c,- . 04' 69 C~ - 49 2- , r'= ' rC

7-. 31 4 .:0,,0-: 1 jI.I. t ' -C -.- 2,".0 14 4 -- 73-7 0.1257251C D-1 OENS "I D

S ,: . )7 1. 7 iC: 5 ,-L77 : 4 -. :..: 57M' 3)- 1 1 - . 3 1 1 7D- c N; g I

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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9--.52156?.202)-C . 1405-3227.-I I,-.26 5 792"13r)-1 -0, 12534 645r0 
- 1 7 nFNS 12

C Si)<HT<tJ3: 3:CC<T<19G3 HFLIUM DENS '17

3. 3 4Il f,, 1 .)+01, o164 1 3 5 1 _0- , .70,-31 4 7I).- .-.' :* 3p27 P q-0 , P9 NrF f l

,- . c :;- .4,, 1r_; , .8 13 2:.2 ,L. - 3 , - . 11 D:, ,I - ,C..5 5 1 70-1' 2 , p jcz '15

0.* '75131S 7 34 70-CS.- 12 66 P7CSD-C. e .71 .3' 2113-1 2- 4 17 ' r--1 n c P ' 16

- *12>2 2 7 _ -19').-C 147 4 ; 6 -1F67 - =7. 5 1 3 ,-'f C -I 3 l.-125 -1: r1-- 1 17

C 100.<HT<? 5 30C<T<9C H_ II' . OFNS 1

* . 9 A)7'I26D+C1,-.4340' 71'C- ^2. .42)-Z',-. 5?t6- A, 1E0(. *l

e_- : 2 2.5 6 -1. , . 27 9- 1.. -9 L -* 77 13 ,97, 6114 . c3_ 0. 9 n , - . r, r- " PC

191t r92 -5 7 ffq. -0 5 -. - 6 ; 14) -C -. r 3 Ci4 7 5 27 4 1 -1:; 1 ' C - I W- 21

* 11 -3 2 -. 1.3 J -1 . r0-0 c. 2 1 3 7 F. CS^ D -1,-22 2;_2-.=-. .' - 713 3 - 0 C I / DF 11 '2?

DATA PP/ . OFNS '2'

C 10 (HT<23' 8CC<r<19" HF_ I UM . 'N 24

P ' 2 2 0 -4 D+ -1 25 -6 3 3 4 1 r-0 2 C . 1 79'2143-C:5 -73 61061519)- 9 FN '25

*C011337'7S530-12.D N F5 ?"

t-.941475420-0 2. 14 0 9"4-19574153-(' 14 7 5460-1 I 'F '! *2'

o- 364j 277C-15, -NS ' 2n

3. ii31 761 0- -,_, 1980" 96?D- h. ^.t 16 3 '8 1 3-1. -. 5762_777 o r-15, DENT ' 2
"

.0 1 5.-.75 4 50 D - 1OFNS I 2
0452)' 3 3tC- -1 173 87C" D -1 2 -15-673"773-71 C, 6 4 1 5 903-' ; '3

. I-.; 76, )313-22/ OFNS ;3

C INITIALIZE D-NITY C1P ECTIVNS C?;n E 1 73

ZEL IU'I= •OC DNS "*

OE N;=..
~  DFNS '3

00 50 J=1, r f 2 -

5"'" C(.J),:.. W DENS 37

IF( '3T r ) Gr, TO 1 IF NFS "3

DAV5 3=Y')AY(5O1033.,C.C rC\) frEFNS 1)

FO!PI=4. 03*PI DF NS '.

LNI~=OLL]G( 10.0D0) DrNF *'!

I N.' 3! - r 'a

IX:'=-1 . DENC '7

IXI =-1 PFN A

IX2=-1 DENS 'A

NOT1ST=.TRUE. DN 'a

I HT2=HT 1 30-3 OFNS 47'

HT=kTI1.0-5 "FNS d
IF(HT.IT.2.DC GO TO 1 D ENS 'an

DF*N..TY=: . 0) DNr FC

S~rTUON DNS I

10 I)=CATAg' DENS ! 2

DAY 3=OAY; - ID tDFNS ' 5

I X.=OAYS *1 59I' OrNS 1 FA

IF( IX.LT. 1) IX=l FNS 'S

IF(IX.GT .673) 1X=673: OFS F.6

1l x C'FN
- 
',7

Ir(Ix.E .IX1) rO TO 20 *DEN- 'r-R

K=1 51.N 50

Ir(tX.F . IX2) GO TO 12 D '2,

I( Ix. El.IXO Gr) TO 14 DFNS *!

J=1 nFMI 'A?

K=C np 'N1

r T.1 I REPRODUCIBILITY OF THE 0F N"

SA( *)= r'" (;.) ORIGINAL PAGE IS POOR r,-,*F fs
TC( I):T (2) DFS 'f

TC(I)=T'(2) OMS '6

LS- S3.
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lx=IK+1, rNs ! 66
J-:2 0 ENS 1613

GO TO) 1" FNS 1 7'

14 PA (2) =R~ P FN 71
OC(2=!~(I).DENS ~7

TC( 2) =Tf:( In11S 1 7:

J1l DENS '74

IK2=I+ p 1: '776

11: C(WT 14P.JUD ENMS I ' e

C CIY4ADUT- -'L-OI.L NUGHTIM TN' J T ArPFDATU4'_ AT 12 t-irlGAT CE NS "7 0

C DAILY SCLAP ;:LLX VALUE JSF') T3 FCPj ONF DAY =?AlZLT=: nFNc. 1 J?

TC( J)=377; AVPLXAVL ICX+ I +1 - !-*( rLX I X)-AV;LX( IX+ 1 1 PFN IPI

C, CO"%P'JTE q'UIT ASESINANr) ')FCL 1'JAT TO1N -); SUJ 4,T 12 rfjqs nMT E NF' F?
FDAY= I n +I x -1 7- - NS P 3
CALL Er':4M'A(F CAY* F A'-S F D OFNS Sa

DC JA 1 r,4(U vsutJ.fJc) ) OF j
RA( J)) TrA N: (ti u' ( I tj) (1JV ,, 1) I P&~J 'A

C C01400UTF VA-ZIAILFS FOR I NTtPDoL 4T7NG VALIJ-S. (CMKIS 'Rt

IF( KoEO. i) Gr TO 19 DFrbs *P

'IX"- IK+i OF NC ]PC

K=! PF 145 1 91
60 T 4 1D PENS 107

19 QA(.)=r(2)-FA(l ) 0FNS C13

TC( '1) =TC ( 2 )- C ( 1) DEN 0 C

2-- FDA Y =)AY -ODFLO ATI r+ T-1) DC NS,*0
(NECS= DC ( ) +nC)F-)A Y DENS 107

T3=TC( )+TC( 3)*FrAY0 N-'*C.,
C C0'j'DU T~ v- A.7 H ICA ? LAG 61N GFE0V AGN T I C E F:7:T S W RT G 0M4A r 1 FTIC I Nr) X OFNS ' C C

CGEO A'ThFT IC IN -),-xIS zZ EF F P-?(:c.) T)l I~ H-41Uz GYT OltN -'C !
DALG=1 ,-.2 , o6t6-66CT OF.NS Pr2.

lD)AYl1-AL.AG+1 .ZOJ ('-N yz >,
$7r)AY I= AY L A G-DFLnA T ( I CAY-1 D P - 'C4.

.;=r)AYI fF~LnAT (143)O14; __N C q
INTI=S nr~s -cA

7Nt11=D.\Yl *NJ3+ INTl +1 DENS 7107
IF(IN .oINDI ) GO TO 6C DFNS 7'C
IF( T')3.-T .0) EXrl<D( 2)=CZXcM( K( INCA) OF NS ::C 9

EXPn EXPK DENS P'I C

C CC*;U T E \.IA A C3EFFFCT S. IF AL T I TJnr I 1 L')Ar TH-A N ?C e -" myS p I n- DFN0 (WN 3
c rnw.'tjt AS. ^,1MV~AG=TI-\40. C2PP cCT 1JN* **0E %I%A-=L0:5 )241T r -CT I nr )F NS T 1

6' S =- -cL nA T ( IKr .I ) PnEm ?,15
KP-1 =Kr)( INO )~ +5 * ( D (I Nrl 1 K 0- ( 1 N' I) r~rhis T

E-X KI'=X K , - :O Q DE Ns :1 7

I F (HT L r 2 C-_) r,3 TO n C OFN _

KD37+ . r PC t X3ErNS -jo

r,,)~~ T ' 7 fmc
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3? CONTINU- . DFNS 224'

C COMPUTE DIJNAL VAPIATION Or TEUMERATUgF DENS V25

HPRANG=RFASAT- nAS DENS 2'

Ic(HRAN. L T , D )HR AG= ANH G+TWP T DENS .?7

PHI=7/P DENS "2

SPHI=PHT*HT DENS o?

PHI=DAP;IN(DHI ) DENS 3-

THFTA= (43S(oHlnECS),O.5DC OENS ??1

rT.=OARF.( PHI-DFCS) * D C DENS ?32

TAtl=HQ AG +ETA+ovSIN (4PANG+(GAYA) DENS ?33

CE=D COS ( ETA) 2 * 220D DENS ?

-ST=DSIN ( T HET AT) x 2.20 C DENS 2 3C

STT=I C ,+RxST v DENS 3

TAU =30MOD1(T AU+Trwnl T wO o I) DENS 37

IF(TAU.ST.PI) TAU=TAU-TWOPI DENS '3A

CT=DCOS( T AU*0.ED0) DENS .?9

CT=CT *7' DENS o4

C CncEFCTIr =DR A rIVEN HCUR AND GFr.cDA141IC LOCATION DENS 41

TL=. (T3 TT ) (1 .C)3 +9 X (Cr-ST)ST CTT, .T) ENS ?42

TE =TL+..C CAG DENS r43

TE 4 =TEv 4 DENS 4

C MODrETIF) J.)LIAN DATC rF 262^4 IS JAN. 1, 1)5 DENS "

T=CgA1-AY50 oJUL5-24C000-. 53 )C DENS 16

PHASF=(r- 3624 .') /60 5 2422 0 DENS "47

C COPECTION TO LCG OF DENSITY rDU TO S.VIANN4IUAL VARIATIONS DFNS 7AR

F7A=-2.:-3-2*HT2 EOFNS :?5
IF(F7A.LT.-2C.COC)G3 T 33 rE NS P50

nEx.IZi=:.._ Z( D NIS 2'1

i ,-.3 =H; L 13 ; I)U DOFNS ?"2

FZ= (5. 75)-7 ( HT2H1 33 )+ .' .32 -C r:X=--A DENS '57

DF 7)=-2. qGlrC-3*FrZ+5..7 -7* 2. 331r4131',1(iE: =7A DENS c; A
0kP=TWOE9:-nHEAe+ 6.CE5D DNS 15Sc
oH=DMOOr)( PH ,T ,OPI ) DENS >56

S 0= (C . +F ? 3 + C, . 0D C D I N P " 6 1; DS F
TAUT=PH F+ .0o 4 4 0CSo DENS "5.

TTF=TW f)I * TAIT+4 .1 37'S DE NS 55

TT2=DMO '(TT:.TWirPI ) DENS 76C
TT4=-OP'I*TAUT+-.259D0 DFNS C-I
TTL=DMl-(TT4,TWO:- I) .DFNS 6?

rGT=0. 2 :3 5 D+0 . 39170 C * (1 +. 4 A, 7 I D IN(TT2) )*0OSIN(TT . PE4NS '63

"C SFMIANNIJAL -FFECTS ON LOG OFNSITY DENS -&
PPO(2)=C.T* OF ZDZ DENS 65
DEt.!S=DE N + F Z GT DFNS 6 6

C SEASO:AL L.TITUCITNAL VARIATICNS 3F THr LO'W-R TH M.)SHEPE=  PENS .67

33 I( TT. r, T . O) GO TO - DENS 6A
HTl-"=HT !-").CDC DENS 6 0

H4T9 T SO=-4 T9 *2 P FNS 73

EXS=-.,r 13 C*HT93SO DENS '71

IF(EXS.LT.-?C.OC^) G TO 40 WFNS "72

SS=, .: , . XDtFxS) PENS "7"

,H=Tw )Pil PHASE+I1.7233 ONS 74

PH= Mlnr( DH.TOOI) ENS 75
PP3 IN ') DENS 7-;

oHI Ar .='}.I GN(1.f) , > H 1) P)ENS 77

?c N L.A T= P I A 4Se a- S "' [ DFNS - 7

DPO(F).= NLATl -,$. C2'* lTC"S1) FNS 7

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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DE LAT=)- NLAT*HT- 3 ENS P3"

O C:NS=OLS+DE . AT OFNS R!
4 COTIU- .'- DENS e2

C SEASI ~AL ATi TIJNAL VAP IATI ON'e F He-LIeU L FNUS %4'
C Cor.-CT INS TO LJG FL IJM NU'L:')FE G IEN SITY DENS f"T.

IF(HTL.L.r.5,CC) GO TO 0C nFNfS E

'F(HTGT., C0 .AND.HT.LT. .CC.ANrDAO .(r HI).LT.ANGLAT) G TO 50 POCtS P
ARC.=PIL -oLI4*c.. 5DC OS I G'"I(1.Cl'OI 1-CS) DFNS "'

SN= SI ( G): * DENS ' '.

SN? =S NI- ? PENS
PECLo=r"zS/ES IL DFNS c-

L=.O U50E; aD,)S(DECL)t(SNS3) DENS
C CALCILA'lI I ' LCG OF HL I'JM N'PACiEP ON.~ ITY DPTNS "c?

ST A T=T =C DEN c3
ORDERq=4 DENS o

IF(TF . T.8.:02) GO TC 42 ODN o
_

IF(HT.LE.1C,0D0) GO TG 45 DFNS c.
ST A PT =32 FNS 9'

.0 TO 4 i FNYS 9v
42 ST-RT=1R DENS Ao-

IFfHTL .10.CDC) GO TO 45 DFNc -

ST ,T=. DENS '01
0 r D= DFNC 'C?

45 K=FTAPT-,ODEP rFNS 3

DO F55 J=1.4 DENE "'
K=K+CRp DFNS "5

55 C(J)=P(<+ )+TE ('* ((<+2)+TE'c(R(K3)*T-.q K+)) DFNS 'A
IF(Dro'.LTe.5) GO T3 . 9 ,FPNS -"
K=START DFNS "

DO 56 J=1.4 DFN( ' o
'K=k + oF." - n e 71

5'. C(J'=C( I)+T E * O(<) P VENS 71
5~ HFFNCT=7( 1 )+HT2* (C (2) *+LT2*( C (7 ) + T - C(4) ) ) FNS '12

PPO (-)= "( ) * ( C" ')* ( 3 +) C (2 : ( HT 2) r .N 1
!FL OG=H.-LO G4E F' CT DEN '" 4
0 t Il'- (| .CC fv(HF.L: ..-- I . (( - T) 1s 9 IFAVrG v . 9 q

s5 CrOTI'N . DENS
C USC N-/ O-YNCMIAL cIT TO JACCHIA'S OFNSITY TABLFS 1971 DENS '17

STA PT=C V FN '!
ORCCn=". -DENr '1o
IF(HT.L-:.. 3CO) G) TO A5 DFNS "2"
IF(TE. ;r.T9.CO2) GO TO 2 DFNS f21
STAQT=1 DENS '22

IF('IT.L .. C.0) GO TO 65 DENS '23
STAPT=4 DENS '2

IF(HT. -. 10 01) G3 TO f5 . DFN , '?
START=i: DENS '2

GO Tr f, D FNS ?77

62 START A PrT C
IFI(HT.L-..CC3) GO TO E5 P'rN .
STA-T=" DFNS "
I (T .L'.1.r1) G1 Tr r5 PrNc ''1

r5 K=STr. ltT -nrPEr. PFPI
DO 71 J=-. OFNS 3;

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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K=K+Or' DENS 34

73 C(J)=A(<+1)+TEU*(A(<+2)+TEA*(A(K+3)ITF'A*,A(K )) -. OENS :'37

IF(nRDE-R.LT.5) GO TD e.; DENS " R
K=STAT FS "

DO 75 J= 1.4 DFNS a

K=K+CROnR DENS 41

75 C(J)=C( I)4 TE.4*A(< ) PFNS '42

P1 EXr T=C( )+HT*(C(2)+HT(C )+4. T:T'C(L))l DFNS "3

P;O( + )=,(3 )+(?., ct ( ()+ . , t C( 4 )r H T ?) 
H T  EF7 C ;. a,

C CO''JT!" 0-;; TY IN G v/(7v . Lm . S " TR CT HELIU ' C ?r FTI1N rFN-, '*

EX C.v.)P= . CO; ( FCX T + C-N C ENS "40

C ADD HELII -. 14PFCT ION AND CCNVFPT TO KG/Mc7 DENS ' 7

DENST Y=1.3 .3s( K CJ v + FL IU) ONS : 48

C CCMPUTL nA-T L OF DENSITY wPT , 1 -')rlnI rI) P I ,HTT IN Kr,/M' 4 r FN lao

PO = L ?' * ( :ED.x t P'5Q() P 0 ( 1) + .( ) +Pr) 3) +HE - IU * 3 ( t 0) DE fj 7 t

C KhPMALI7= r' :'-SITY PA7TIAL -Y DIVI)INiG PY DENSITY EN5 ' 51

P0'9j4D'O= )DH/CENSTY pENC ?5?

F N.PnENS 5 4

REPRODUCIBILITY OF THE
ORIGINA.L PAGE IS POOR
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4AII r4JC

ZNX :.-I'sr Z 0X,1 , LOU7C

COA,ec Cr Zc5AJS 1l42:A7-rc6v O/C

76irl 7?,"q CZ'4Tue

46cwz~u ~-rxew TroZ 1

7Ye 1:FF rT 6AI

I_______ /t-PiU 17

A ArcP -C c .i'sII 4I-i

/ CA1// t REP'DCMK~ SSOFJ TH
C- RIGNA pA , p00R"9
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N.AME' DIFF

Pt~)P~5f-Tn c-A..CLATE r'-= nTFF'',FN:F n=TVFEN A'4Y Twn TIMF

PnI'ITS IN TW 20TH CFNTU;ZY

CALL!Nr. SEO)ENCE CAL-. 1)I1FF(I YAIIHM i.!.IH 2 1 DAY I r=C)

S Y M F. TYPE E C IIP T I CN

I YW m I .1 14 PUT - t.ATE IN Fnr-'L4 YY%4RA)r)

I H41MS1 1 1NcPJT - TIyE QN IVmD! 1 I =rlO~/ iiimmIss

I INPUT - -ECC1ND DATP. IN FCJ-M YYMMDZ)

I H Ms K2 INPUT -TIME..CN IYM)2 IN =0:)I -114-S

1 DAY( T OUTPUT - LAPS~r) trULL O)AY DIF==-N-C

bDAY IS P[vy;ATIVEz I IY1-1-?,I-41AS,2 IS T H

FARLTvR TI9.F

ISEC H~AS TH' SAME SIGN4 CO~N V;"TTD)N AS IDAY

su.3Pbu-t i!,-, JSED ?ION5E

iSrC I OLUTOUT 1%4A~)F F0 Er~p s~coiiosc

CGIjM'ON 0 N T HS

JNLDILT r.ILFS NONE*

(.UTPLJT FILE; n-

SUr*-jf1UT 14J. DIFF( 1ykl)i1"A yMr 2. IH4%1cS2, I-AY I EC FF .i'

c('~NiT~S'MN ?(I~.2) nIFv 17

C C11krrCK r 10 A I I -FFFN CE -1F L ESS T HA 1 nNE rOAY 01FF 3'>

1 SF C=r, PTFC 4 0
IF (IY*4D: . F0. TY mr2) GO TO 4C ^ D 0FF: a I

C SF PA PAT F ly .1 n A ND I Y%4 r,, I4T n T HP=-E W('QO 4 CH 0FF e 2

r)YI IYk* 1 Y C fl[F 44

1M10 1/ OIFc 5

=YO-./ICC PREPRODUCIBILITY OF THE n1FF A~7
In-= I Y14". ;-I Y :*I C C ORIGINAL PAGE IS pooRDFF4

1 %': 10 /1'.'3 I=F aO

I0=~z I4~C~ [)I=F F
C COMO'JTr TmcI~ Arlncr nrAs Sl'iC= JAN I.'tC, r% IF F C;

I Y A:2 j I y _I2-I ) I 'C + 'A'ItTH C I ?, 1. OI'I-
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C CflNVEPT ELA'ISED CAYS INTO ELAV'FC SCflNr.)S flJFF 56~

lSC=(I-%2-IYEA~1) lP4C0 
DTFF S7

C CALCULATE CLAPSEC SECONr-S INTO EACH DAY Dr :

C SUqTPACT TH- TWO ELAPSEDI '3 CDN') VAL'JES r1F I AJ-

lS-C=1ST:C+lSFC2-lSFCl 
01FF 62

C Cr2,PTr [DAY' 
D7F9 r-

IDAY=ISJC-/8640C D I;rF 64

C CCMAPITF 1sF: DI0FF f-5

I SF C= 15rC- ICAY*864 00 r 1 FF 66

RE TURN 
I)1F:F 67

FND - 0FIir f FS
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KAME DINRAD

PURPOSE TO COVVEPT ANc.LES FXPPFSS-D IN ADC M-ASUR=M=NTS OR

TIME MEASIURFk4CNTS TO PADr)1Ne

CALLING SEOJ-..NCE CAL DINAD(PAD.ITH!MSeK)

-SYMPOL TYoE DESCRIPTION

RAD Do OUTPUT - CONVFERTFD ANGLES IN RADIANS

IH I INPUT - SIGNED DEGREES O HDUS

IM I- INPUT - UNSIGNE MINUrCS OF APC OR TIME

S ) INPUT - UINSIGNE) SFCrJNr)S OF ARC OQ TIME

K I INPUT - SWITCH FPOP TYpe 0= I:3(UT

K=1 INPJT IS IN A C ~E-ASU-(-MNT

K=2 INPUT IS IN TIMI M=ASUQEME-NT

SURJsOLITINES USED NONE

COMMCN VLLOCKS NONE

INPUT -rILES NONE

CUTPUT. FILE; NONE

SUF c)UTI= C0IN AC(RAl, TH.P rS K) DINr 33
O.fUlULE .rCISION QA-),S DINR 34-
A=(DF_ 3 AT ( I Ht 5C+ I )+~S If ~15 1 53 03-5 . DINP 3:

IF(K.F.O2 2)RA0=A*15.C, DINR 36
RETUMN DINP 37
END .O INR 3A

REPRODUCIBILITY OF TH
ORIGINAL PAGE IS POOR

.10i~
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DNVERT

DESCRIPTION

DNVERT is a subroutine to perform the double precision

inversion of a given input matrix using the Gauss-Jordan

Method of Condensation with partial pivoting. The input

matrix is destroyed.

It should be noted that this routine was written

specifically for GEODYN. Because of the type of matrices

it is required to process, pivotal element testing is not

incorporated.

to C
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NAME. ONVEDT

PT OSF TO INVERT A -'AT IX ) IM1G GAUSS-JFrpOA' MA -TH0 OC

CONDENSATION WITH DARTIAL (COLU'4N) PIVOTING

CALLIN', SEO IF.NCE CALL r)NV. PT(Nt AXMX.NT.1NR)

SYMPOL TYDE DESCR I T N

N I INPUT - NU'AdEC OF r
0
0o rr, CiLJAN'S OF THi -MATIX

AXMX WiHI:CH A:r ACTUALY UTILIZE) IN TH.

CALLING 0n0(G AM

AXMX D
o  

INPUT - MATRIX TO RF INV=-TED

(NT NT) OUTOIJT - INVE SE O ' THE INOT"MATlIP X -AXMX

NT [ INPJT - "nIMENSI)"N, OF T-f %4ATIPX AXMX AS DEFINE) PY

'HE CAL I"
, 

Pr-Or,";pku

NR I INPJT - TFMPCr.A4Y STrArF- USED -%Y DRQ'1RA Ti STrRE

(N) THE I:r)OICr.Fq Y4' - DIV.TAL CL'U" N S

THE DIM.NSION OF THE A4UAY IN THE CALLING

POCGQA' FOUIVALENT Tn v4 MUST Qi AT LEAST

EOUAL TD N

SUBROUTINES JSED NDt0:E

CCMMON SLOC<S NONE

INPUT FILES NONE

CUToUT FILE, NONE

SUAiDOFIJTIC D"V ERT( N. AXVX, Ntr .Nhl ) DNVE "7

OOLIFL. F ' CI 5O1N AXVX ( 4TNT) ,C P DNVF .A

DIMENSI O NQ(N) DNVF 7o

C SEAPCH T~- LTH ROW STADTINr. WITH THE DIAO^AL ELEMENT AND wORKING )DNVF 40

C PIGIT SAV
. 

r-i INDEX NVJ uPE COF TH- JTI-4 OLtivN CrF-NTAININ, LAG;E-ST ODVV at

C ItlMER IN AVSJ.LUTE MAGNITU)F DNV- 42

o0 235 L=I.N nNVF 4
P=C fD NVF 4a

O 272 J-L,N DNVE 4-F.

IF(.N7T.P.LT.OARS(AXX(L.J))) GO TO 272.? NVF 46

P=F4 S(1 X'AK (L. ji) NVF &

NP(L) =J D NVF 4

27? CID.TI1lJ. CNVF 4r

C INT 'CtANGF . TH ANC JTH COLUWNS TD PLACT PIVOTAL EL7M.NT ON MAIN ONVF. an

C CI AG:NAL rNIVF 5i
J=K-(L) pVr -vr

DO ?1 <=1. N rNVFr

C=AXvx(<,J ) nNVF 5F4
AX.u( K J)' -AX (K ) lV NV

8.0-165
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27 AXXr')= 
NVF '=6

C SAVE~ INVErV 'Y PTr nVCTAL ELCMEN~T 1./A'X~(L*L) 
I)P'VF -F7

C=I AX X ( LnNVI: 
F

C SET OJArlN,... CLEV"2Nr AXMiX(L*L) 1.rl!VF 
9:

A~CAX(L-L) 1 
rjvr -

C MULTIPLY LTA4 Lwo ay' 14V-RSr- OF PIVOTAL FLEM='J? npvr(

DO ?521 I=1.N 
PN

C A11I1TIPLY K'H-)-- R Y VALt)F IN rOIAGOlNtL V.)ITjr)N 
n-v-f

C SUPITPACTIN,- CONSFCtUTIVF RCW VALIJEES 
nNV;= f. C

Of) -W%5 <=1,N 
r .

IF(L.*EO.K) G,- Tn 285 
(W!V F (-7

C-AX(MX( KL) 
('NVE 6~

AXwX ( K, L. ) =C .3 D OO~v

On ?B4 J=I N 
o'NVI

28f. A X k* K i( A AX vX (K , J -C *A X*MKX(L.J I 
O~mVc= 71

C INVFq~SZT CAN N:DW PE FCQND RN' ADJIIST ING FrlP~ '3QVIlUS' Z-'3L*,JMN 0oF: ATINS rpNvF -?

On -7P)I=IN rNVF 74

L= .4-1 -1 
N ?t

K=NPC LI 
fNVC 7 z

AX(L. .1AXVX (K.J) 
ONVF 7C

2Ftq AVWX(K,.): C 
NV9

ONVF P2

REpRODUCIBILITY OF THE~
ORIGINAL PAGE IS POOR
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FIN4D LAKC16ST TO \O1-

MEMSC3GLz MN N~-A-~ 4

.L-T ROW V:PovmcNcrv 7~1

A~ND -S--\ CoLum:%J,
TO PLRce MVTAL D
ELC-r1-zNr ON~ Folz Ft'ravs

COLUMNJ

SAVEmw~tgeRCTO6~tK

OP VIVOTrlL

SET

MQCJlTIE'L** L-Tti

OF 171VOTFAL

1U~T REPRODUCIILITY OF TH&
ORIGINAL PAGE IS P00pb,
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DODELM

DESCRIPTION

DODELM is a subroutine specifically designed to

read orbital element data from the DODS Data Base.

DODELM can read both Cartesian elements and Kepler

elements. - - - --

DODELM may be requested to read an element set

number from observation data near the epoch time. When

such data is used, it must be read from the DODS Data

Base by subroutine DATBSE.

If the element set number 'of the desired elements

is known, this number may be input to DODELM.

DODELM may determine elements either by element

set number or by time. If no element set is found

using .the former procedure, DODELM will switch to the

latter procedure attempting to find an element set at.

or before the input epoch time if possible, and later

than the epoch time only when all else fails.

If no element set can be found, or if errors in

the data are encountered, DODELM will print an error

message and terminate the GEODYN run by calling ERROR.

R,EPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR

%,g
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?~AME. ODELMi

PUPPOSE Tfl RFAD fPITAL rLF7FJrNTS; Ftqn 09P 'VS DATA :3tSr-

CALLINC,5QJC CALL rDoC:LM(IFLM.TSATir),:)VEOD)

SYM-EOL TYPE D.ESCCIPTtCN

I FLW I !NPJT F. OUTPUT -ELEIArNT 5SCT-NkVP-R

ISATID I 'INPUT : SATELLITF ID

DAYFOC ') INPUT f. flUTO)UT -EDOCH TP.AF IN DAYS T P(IM JAN C*C

n=~ THE QFEcrENCF YEAR

SUr%'70'JT!NFS .SEO CLEAR r) T 'Ir DATFS :'JUL FQR p

YM.DAY T;)I F

CW 1ON -iLOCleS CTIMP CFL EM C014CT c 30r)tA T I N ITAK

INPUT FILES rDDDIS< DODS, DATA BA";= JLFMF4T FILE N.jmqcQ

CUTPUT FILE- CUTP - P'NTFP

r-FFE'.7r CES DOCDS DATA '9ASF FLF 'ENT PI'..Y ri=ES<0IPTjr)N

G-FC OOr-)- nnOCU4iNTATTnN@

$GE)DYN SY;T!.IS DESCrDI0TII'4 - cECTV-.N 2.11.1

VOLU-ME 1I GF71CYN rOOCU Mr:NTATINJ

SUE-OUTINE Dr.DELM-(IFLM.ISATID),rAYEDIC) 
D C")F a~

LOK.Lt KINTTT9)r)L' 
nrriF a -

I MPEC.JFD(2) 
VOI)E ?Q

INTrGEFP : LFECRfEC2( 1.7 50),;r C:'AP sIG 
rIo5 P -1WA -

T 2)icp(t 2 NJ*7 "9 V r F Al

CONA ' 'N/ CJN S / M) M2 (4 . TI -%. OtiJ' 3 (2) nrrlD- 4i

cfl.*mN/WnAT/C)U,-4(2I )s IG2(
0 1n'EA

CA? ,flN/I %I I TEK/ I EDY-'fM, = .jpMErSEC.CUA I ( 3 49r~

(LrFC*PFCr.PD( 1 )*PrFC2( !) nODErN A A

DAT A CJ,.-r IL, r'UT/2 Cq. C1 t'oB141 2/ n(rnE 4

DATA NWir T/.Ft-LFE./ 
7

NOT IS'T= . r PUC. REPODUIBIIT OFT
c -WA-1Il C(FS LFORIGINAL PAGE IS POORrr~c "

~~~~~~~ n'I I~t~'~ (I~S
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nflF~tfJE :ILF ~.(442*352Z,L9ICNT), D 0 DE 56.

ICNT =l 
cvpF C7

C PrAD DTQCTq::Y RECLIP0 Poor Se

qEA)(Or I SKIIC JTEr-'= ICcCC) Pfrzo00 r. Nrc

C SEAPCH r7!,- jATFLLTF DOF 61

IRr:p CnL)(I).GE.C) GO T-o 1 
c'br .63

I54T=PT~iP(I) tFl 64

1F(IAT.'0.ISTID)Gn vO 15 Dn

I C CONTI141-= O~nE $66

GO T) 1C'C) nor) r 67

15 NOSChO11- tfF(p

IF0409 -. LF.0) GO TO 10Cc DOP M 6f

FC SAT= 'i 0 9S -1 ) / '+1 PrDF 7C

Nn Cr= NJ033 -NO 2S /c 4*5 Vcr~ 71

I Nr!19= florw 72

C CCNV=PT 'r'e Do~OS S'(ST -m Drr% 7

~4J :PC H=,J I IL C OAY F PC ) J4 OJ~F.Fcr 76

NWC- DI -1.-?rD+N0PAFr:T- Dnr- 77

.N)-'= A -E IA /~:A u cC-A Dor.CF 7P

IF( 'PFZ.c1).G) Nr.PFC=M-CPAP C('r) 70

lP(ICLm.,T.O) GO rri 2C7 cr' ~
C cjFA~C- 970 -)A%'TITION COITAINING FDOCH 'rT'4E PDO')F p!

183 DO 2^ J=14!)r'C.Nwrr?I) VDF P2

J140, PO j -I onrDF 8 2

VJ[- =,-EC J. 10'zD 2) nfDFF1 Pt

T F (WJFP H .LT .( P'J C I .I)) on* T3 2' F;ODE F C

2C%' CONT I NJ7rrn-PA
G~O To~ 2', OrPET 6

C EPOCH TIME -)AfTIT1OIN 0FTEPMINFrO DCOF P83

28 N 0  ~~~0
ICCtNT=4C?( .)40Prc2) 02OE~

N-Pr"C=IC'lJ14T4;;FCP'%R-j COnF 0-3

LAf4FL=1 
fnOE[ a&

JF(tPAF-T.NE.NPAPT) GO TO 3!- 00oN 05

NPFC= ICflJNT+N007C-j 00I)t E 536

JF(NDE4Fr.F*0.) JrDOE=N"O DM, )

C READ PHYSICA'L cOPO opf a

3? 1CFT=I(CUJNT nFa
QEllrf'1CNT.EICT.P~= 12!) tAP-c % cnr)' F ICIC

I r (Nrg.:; T. IN ron) GO0 TO 0 DnnrW C.
JED I C ( 2 0,40P) finE ~C

JE(D) ,C 13. 141rl) . RPOUIIIYO H DOOD I A4

* mjr=%lJC1 L .CD-2 RERDCBIIYOPTEfrEc ' C

C C~rCK FUZ C:,%2j% ENT :;:T AT Ff'OCH ORIGINAL PAGE IS POOR. non~ F

* Vi *~t.M~n)GO TI 6:)c" a

)~NfOO.)Gf TO 10 DCK' 11c

('. TO -

8.0-170
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5C lCrtJNT=!C9WtNT+1 iff~ '2

-F( I C 0t) W.(-T.NPrC) GO TO 5s:O OrX'E ii?
LAVE:L=,"DODF 1 14

C DEAD -Nr-W PH(S IC AL P f:COODPPE1'

nA;:(DC -I 1,K ICNT EPP= 1'2C ) Ar)E C *~) 17

NOR~ OO"IE I

ir(t!OAL. O. NPAT. AN4D . MOUNT .NP.FC 1 D'IA 100-3 PC 10

'CEUL-f-CKITS HA-41 n'EN FJND~ O~ 2

6G( 'Y) 61 1= , 12 fOVDF 2 2

61 ELPEC ( I I r'EC(1 +49,401? DCDVE '23

[ELMMC ( . NtR) D ( ) F 124

JEM(1)=4r7 C(2,NCPi) r M 2 5

JEr,( 2)=*10cC ( 7. Nfl 1) Vnoo2r

tiJCM~.*'*~-2DE '27

I TY P-' - C (4 W -'l CODE 2 p

GO T-1~.53 ITY)F PO 29

GO TO I 3:- Dnr"F *ZC

C CAflTFS1AN F-.-4lFN'S LOADED INTO C rmrCN oCor4 3

f-5 DO 7.: 1 =I.3 DOPE 132

EL5~kST( T ) =tPEAI )tfJL. Dt-rr1 13

7C ELU%3-T(13)=OeLA(I+3)#PUL/PJT O)-F 13 A

GO TO e: MF 1

C VE-PLIER1AN c:r UrNTS LrAnPEP INTP CnAO'nN [DOPE 'Th

75 ELF--T( 1)=0-;;lLA (I *rPL nnOOF 137

'tEE '.S-T'( =) 0PPrELA1(2) DODE 3R
nn P.. 1 6OOOF 1 30

SC LLF*AST([)=rQPELA(I )/DP-AD OD q 4(

A r CAiLL CL,'A Q(M Q EC , -43C- 1)nF 4

C PESET rincH DOF '.

CAYPC.1-JD +Ym'AY (7C 1'C 0. 01 DCM '44

0)A~rPCA Y;70C+ TO IF( 4s3. DAY C)/IP.6 E 4 PP

r Al AEP= "AY En C TI.DE a 6

CALL DA T:-SCAY ~C9 I EPY-D 1HA e S FC) n0)F: '4

Itr'Hv=I 4m DOPE 4 A
EP! C="' C -D~r)E '60

PETU)PN DOPE c')

9S I CrUNT- I COUNT-1 01DE 11

Nor-= I DODE '5?

jPAPT=I 'A:,T-I D0Of)E' 153

1 F I P A PTL T .I) T3 n rE * - A

C CAC'K LIC INF- APT IT ION DOPE 115

GO TO r I-- RUpRODTJCWBILITY OF THE Dn 5

C SEAPCH rlY F- - *.*,-7T SET ?LJv.e=P PAEISPORlo- C-9

27!00 25S i=Iw0O:D,N'-v3P) ORIINPIE 1

D OClE 162

IF [rij-If r (T *.4N7F C) 'A.- Tn 2roo

0 1 '71
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I CtT=I C-10NT 
46q te

C PEAP NfrW [DHVSICAL r-EC!)P-) 
D 17 4 C

PE L4~ 0 n)I- I 'C t4T.E .4 12.1 O 
DOnc '73

IF( IT FCJ(1 a N~r) .EO. IELM) ('O Tf) 60 
0r)F ' 73

240 C~t'NTINI)V 

DME *7

2SC Cf)NsTINJ=E 
pr O!E '7c

C t%(r ELFLFNTSi !VIALAFLE vW1TI- THIS IJ M 'IFP 
Dr:

WR!TF(Pj~n*225'-) IELM 
DCF"7

IFLAC- Dr)w 178

GO TO 1 3 
nD n

30C JWDO)2 w t4 P[ 
V n 77 S

C TAKE LATCST ELCMFNT SET 
DODF R

L A L 7- 
Dr'oF :2

tsfl =N~r' 
D OEMF A~

30c; Nnf1 =5 
OC p'

31C I Cf, T = IC -)1 4 T 
nor)= 17

C ZFA~) Lt.ST PliYS [CAL WE-('PD 
E)~ Or , ~

C !I-r: ! .LFMNT SET NUv'E:; F~rl DAT A 
DO)-4P

Rr4,(DOC)IS;Kh[CNTvEr7-Q=1Z) 
'4PI7C 

Iro en

4C - *AJF.o~CH=4AYEPC*1 .'0 
DOPN *92

'D C VL A-. F %L-S-E. 
r) rc'"P

! N= ? 3 
0 s 10

CA LL Dprn~ !k 
.~l SA I.rflONI-AF 

G C,

CALL D~TG e 1 ( IN,~ C'YF I'!PC* A 0 "9

GO TI S 
zr

IF(Ic3Ar'-.;=f.1%PAQT) GO Tn 1E1,_ 
DO!C C

C 7 rY -q XT P AJ TI T ICN 
oor r I

104PTt 1 -- ART+ 17
G r. Tn :! Ar% riDF c'%

r. PRITNT r~' r SSAF 
EPODF

GO TO I "3 3 
OF-

SC1I W~jTE(rVJTOs20lC) IS& TIf) r )lRDUjQBILITY OF rfHR CPf.rF TC 7

60 TO 1'39 (),RIG PAU, is POORU. !1W 7 ?C.8

102_- WRITCA(Oirni2Z2C) Ir-AT1O.*IC.1J9,..'L- I C DOC. F r

13 Z' U01TF (0IT . 2 7 3Ci) IS AT I-)* I CUNTITYP=, LA cEL 
Io*~ I1

CTAKE- FF. P-1' -XIT 
VI! V E 7

CAt L E A' 1 0 (7 U sD)AY F-O C) 
nF

tc' FFlr MAT 1 4 1,q?5X thI4N&'t- F Tfl A r) nOs 'A rA AA-- r-L'7A-JT r0I7;:CT-3PYe/ r r7E-)

F' 06 AAT( -4 2X ') E L E -r -T 5~ UJ T' I' -)A T A D ~1~2 , O

' 1* rfr . A '(-'-L I ' -! X .INX IT*" *' Ic'. ' I* T-- -.%I; I ; t. Ir~ n. 0)

2 --.. '.% .? I.1, r-T C= IN'.- . !7-% '.* \ -%:NT I !n
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. *SAT rLL ITF' I/21 XFLFM
lrN TYPF INCnP:oCTLY SP7CITID IN 1* DO3rE "24

2' FCEC t r,,19/21X, TYoF S CIr t' IS., 19/ . r1 o I NAI E CXFCUTION', DrDF ?_5

3 * TEr'INATEC' /21X, 'LAHEL =1 ,1 ) DOrE 726

2)4C FOC MAT(41 / ICx 73,1 
X , 7 P ,2X, ', 

I X  Z?. 4 K  Z '  X
.

7 xP 
X7 

x Z  1 CMOF 27

225C FOF AT( 1 -4.2X.
*
I)UNA3LE T. FIND ELEf,F-I NT 3FT'I.Ic /21X,'IN ))S DATA*,0Dn F 2

1 * BA-, CLEMENT rILE'/21X, ':'.,PGPAA S:APrHIN: cOP ELLEVENT SET ', OnOF r20

2 r*CP--SPONDING TO FOOCH,//) DOfDE n_3

END 
DOPE p ? I

R~aRODUCIBILITY OF THE

O'RIINAL PAGE IS POOR

R.f-17 7



DODELM
Page 7 of 14
October 1972

ENTRY

ELEiENT FL.

DIRECTORY

DEFIRGE pE S

ACCESS FILE 1!5

DIRECTORY

REPRODUCjBILTY OF THE

ORIGINAL PAGE IS POOR

NO

100 /
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/C S

SYSTELEMENTS

KECo D

REPRODUCIBILITY OF THE.
ORIGINAL PAGE Is POOR
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40 50

ENP - ENdD

fECO PART ITI\ki

4o

EC, ~xT READ .NEw

ELMENT PYSICAL

SET RCR

ELEMENT RAP
SET AT E-aok
E P00\\

040
NPocH

R~RODU~BILTY OF TJIF

mp-.q kou s IS P.E~S OOR

SET tW SAUAIE (Do 6

PARTime."

t4 0

(I A
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60

ELEMENT CARTESTI AN

SET ELEMENTS

FOUN D LOADED INTO
COMMoN

85
ARTESTI 5YES

No

75

KEPLERIAN

NO ELE M-EnTs

LOADED mITo

85

EpRODUCIBILITY OF TH

ORIGINAL pAGE IS POOR

R n 177
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85

gAcK UP

ONE

EYES ATU E. R KuR P"ARTIT0 N
AT'EIpOCH

3505
RESET

EPOC'

'TIME

200

SEA RC BY

ELEMENT

90 NUMBER

SOELEMENTS
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NAM4E CODSRD

Puwa3SE TO 1 READ JSER~VAT IO' DAT4 I N D-)-DS FORMIAT AND

FAPT IALLY PR=PPOCrSS IWI ULJSlF-VATI Or4S

CALLING SCQULNC-- CALL 000SPD0t4STAFkD)

SYWECLI TYPL CESCR-IPTION

NSTe ko I - INPUT -NUM8ER OF STATIONS THAT WERE kEAD FRO.1M

CARDS

SU3i11UTINLS USLC. AND2 CLEAR CARCTN CATLSSE EQUAT.R

IDIF YMDAY t*~"q RANDWR HIAS

tNUMBR2

CC'..MCN XL CKS JPAD AM CGECS CONSTS CPARAM CT I M=

COODAT CE P -E m INT OLK PRE ELK SIGHL K

ETANLM TP~bLK

I N>U T. F IL ES INTP - INPUT CARDES

CUTPJT.FILz-S tEWTAP -OUTPUT CATA IAP-. N\UAbER

FR IN TER

SUEgULTINE CUC!QC(NSTARD)DDS2

114P.LICIT HLAL'f. (A-H.O--Z) 
DODS 2 0

LuGkCAL~l P-F[O.VHiFCHN.NEWTP.LSTAN4P9r3L,'h4)TISTONEL3HOKSATNA E7 DUDfS 31

LOGICAL NJtATE DODS 32

COULLE PRECISiCN NAPJE,.NAME DODS 33

REAL i, INDX.SIGCCISISTDS2P,TCOR *SIG]vSIG2,OHRE.C@T3IFSOT DODS 3&

INTc;(ALkk2 DcTiO4 APTP Ch')E , N~ TP SN.~ S 7

* Crtti'KOdI7E11 VIT,TTAG..ITlP31IT2. ITyF~,OEYCIT,IG1~l'#> ,hN2 0 DS 31

* *VU&K CLL.13 1T .IST/.cD. ESTANO. I FTANU STAN0Ss ISAT DODS 3'

INTr.GL~ ANf,2,NIG,SATNO.FCNO.,=LcT DODS 3=-

CC VUN/A P AL A ,N PA P. I NP A: I . NF- I A S. N S T ST A ( 7) DODS '-1

CC"ANC-J-/ISTIC* A 91P~- E0 FNxC2191O) vINC:PQH(2.5O), DOD)S .12

* IP:",NSIGi.NCULL..SIGCHG(5C). VTYPE(FC()).I3TNO(5ZO) CULL(2.1OO) DODS f.3

CC M 0 / C P A 'A M / IT A * ,r.A ST (I C ) DODS0

CUY4:*44jN/CT IM / ATAP. OAYR F.DT A:4T. DAYST' , INTDAYC 1 i DC~,s 4t

1* .*1 ( 0) , T C0R,I G 2 2)1 T sI G1IsT TAG .PE-IT 11 U3I T 2 #IG 00DS 0.

CCMIO)NC-P z./jA .(I),1 ARC(35 ) .E S T AN( 31 I IST ANO (3 3f DODS a C.

D ODS 5

CC M.ul-1L~~ G:JL ' 16 STC,( 6 0 ) @ I r,. )I t, r. =(2) cs 3

CCI .4dN/S TAN LM / A 1,11 (2?&0)0 S TA NCS ( 2 F *N")STh3 ODDS Z 3

C~wNr~u~,I~aP7),OF zCTAB. 
DOD S 5!:

OE~gDUGWCtllly O
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UOUIVALNC- (SIGlSSIG(1 ),SIG2,SIG(2)),(F ' L K(1).)DG(2)), DODS 56

* (LET,\NM:( 1 i .STrlAM I) .(OtC REC( I ).T I )S

CATA CHN:S. ./Z7/sIo IT/ZI ,Z2# Z 5Z.10Z
2 0

, 
Z 4 0 0.

O Z 1OO1
2

00 Z400 D(0DS 35

Z-U0s1 I0 L 0 0 C .Z4O00,ZCCOO/DUL/1.347/.DUT/:D4~.,T/ 2/. 4 DODS t5

S VITPiLSiT/O/,tINLST/CH /, CAYLST/0.)O0/, 1./O/,N-.IAP/3/ 005 '60

* ITYPi :/2, ", 12,7, 14, 10 .0. 3.7 0.6. 13/, L/1 H O/ .*f.)NUl/ AL5. , DOS oc

S 2TIL . ,j .FALSE./, VL IGfT/2, 7925)3/ 00D5 02

NUM eL =O0 DODS 53

NCT1:3=*FALSC* 
DODS .'

ISAT = DODS 55

C INIT IALIZL 
DODS 5e

NCRAT =. T J L. DODS 67

IF (INLc.O) 1I=21 DODS 69

CALL CLLAR(LELETE.7*1) DODS 69

C READ DELETE CAiU DOUDS 70

IF(MCC(INO,2) 2L.1) rEAD(5.2C00) DELETE DUDS '1

NEwTP.=INC. E u2.Or*IND.EO0.3 D0DS 72

I NC =0 -. DODS 73

CKSAT=f-ALSLE OODS 74

CO ; 1=1,14 DODS 75

TIE( IJ=0,OCOU CODS 76

5 STNA ( I )=0. U 0 DODS 77

REF I I V=YtAY( 0 ;1 b0,00D0) DODS 78

C JE ASL=YM;OA Y (C 10 CO 0 0 00DO) DODS 79

C READ OF3~hkVAT 1N OODS f0

10 CALL LATiJsc( iDATACEPDAYSTP, I SATID
TI N O T ST) DDS 31

.IF(TIV~1,GT.0.CD0) GO TO 15 D0D3S 32

IF(TI 1I.LT-1I.5D0) GO TO 2CC DODS 33

.IFl(L-SAT) GO TC 200 DODS 3'-

C CHiZCK-SATcL i Tc IC O*S 6U

IF (KSAT) 13AT ID=SATNO 00DS 87

VIF C= SAT I-EO. 0.7511OR.IATID *0 .6
7
50101 COOS '

IF(N;ATPArN), DoCKSAT J wNITE(NE.TAP) OEREC 0005 .'39

CC T; 10 DQDS 90

15 IF(.NGT.OKSAT) GO TO 10 OD5 91

MTYP'= I TYPc (I T ) DODS 92

IF(MrYP O.OLU J GC 'O 10 DODS ?3

IF(Nc,TI") % llIt(E( v.TAP) C~3REC DODS 9t.

C STOR"'C OEStRVATICN LNTIL PAIRS ARC VATCHED DODS 95

TIVEI=TIP. c1+TCCq DOD S .9 -

OBC1=CDI 4 JoCC DOOS 97

TIM i( TYPE T I )vE1 DODS '3

STNt:, (-(MTYPL)=S TNAP 1 DODS 99

O5S(:4TYPIi )=CjCG DODS 100

C CHECK' P ,_PRJC3ESINC IN4CICATCRS DODS 101

AM LG=(.-L J (4)-(FEEDEK(4)/25 ) 25 )/16 ODS 102

CHA L=ANO,(CH'SK.FFEDC K(. ) D'ODS 103

I=PclT1 DODS 106

J=PI T2 DODS 10"

Clls<(4TYi )=LCR(I J) DODS 106

W1Yf-c =:TYPc-47T YP'/Lt7 DO(DS 10?

IF(LlvOU(tMTYPL)) GC TO 20 OODCS 10

IF(1.I Y , I4TYI.:.) *NC. TI:(M TTAYP+ ' ) .Q:ST, 5T . _SNiiJ/. t (MTYPE+7) )DODS 10i

GO TO 1u DD0S 110

20 CAY=TIvi-(4;TY;'L)/1*UO+2+REFTI . DUDS 111

EPRO0DUCIBIhITY OF THE

0igt IAL PAGE IS POOR
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C CCNVClRT TO i,.1 TIVE.' DODS 112

SIF(1TAU/L C.eN ,.2) E:AY=DAY+TDIF(.;.3,CAY)/j64COo .DO)DS 11~

IF(CAY.LT.DATAL:P) CO TO 10 DOoDS 11'

IF( C Ys (,IoLAY TPI CO TU 200 )(O.5 11-

MfT VT YPL DO)DS 11

C CHECK FC k ,ATC ME-:AEU:LVENTS PR
-ESNT DOUDS 117

IF(I UCiUr.(tT,CELT,7 .GTo0) GO TO 10 DUOS 115

I NA =0 DODDS 119

LSTiNe1(L) =L DODS 120

5?0 DO ,Uu 1=1,NSTtRD DOD35 11

IF(ZTM,!-:I.tC.JtAM(I )) GO TO 630 0ODS 122

.600 CCNTINUL: DODS 123

00 LO10 I=1,huTuOR DODS 12--

IF(STNAM1.cO.NA-'L(1)) GO TO c20 DODS 12E

610 CONTI NUc. DODS 126

INA;= IN;A+ I DODS 127

LST.NPW(7)=uL • DCDS 12.

IF( INAI:. .o| ) CO TC 590 DODS 12

PRINT 1000,STNAM1 DCODS 13C

GO 1J 10 DODS 131

620 ISh=TANOS(I) DODS 132

GC TO 6.0 DODS 133

630 ISh= ISTAO( 1) O DODS 13t

640 ISTM=N, UR.;2(I hS.STANO,NSTA) OCOS 13'

IF(ISTA.GT.0) (G TO 650 DODS 13c

ISTA= NSTA+ DODS 137

,ST/-=I TA DODS 139

I STANC.( isSTA )=1 N ODDS 139

650 IF(,SIG.LC.* OJ CC 'TC 24 DocJ.S 1'0;

iF(WiTYPi .3) GO TG 2 Z io5s i i

N l=J - UU 14

CC 2J3 =1 NSIG DODS 1&3

IF(IsbN.r.IST'L( I).AND. ISTNC(I .NE.C) GJ TO" 23 DODS le

IF(j2.e t IlMT TYE(I ) .URl 1,TYP( Ii EO.0 ) NN1=I 000S 14E

23 CCNTIUIt U DODS 146

IF(IhNI1.,T.0.ANC.SI CCHG(NN1 ) .E0.) NORAT-i=.FALSE. OCDS 11-7

GO TJ 2 DODS 143

24 NJRAT =. f-ALS=. DODS 114

25 CCTINJ. DODS 150

O I I= I T S( T YF ) DODS 151

SOS1=Coo( i TYP;) DS 152

COS2=Cs( MTYP- 47 ) DODS 153

C CELETEl cCUNiDANT CtSERVAT IONS DCDS 154

IF ( WT YP- G e MTFLST .AND* STNAvi a EO. STL ST.AND. DAY. EO DAYLST) DODS 15

* CO TU 10 DODS 15E

MTF LT=.mTYP) DODS 157

STNLs:T=T NAi I DODS I13

CAYLST=UAY DODS 15S

KWLAS=2 DODS 150

IPR=O ODDS 161

PRE1YP=U CODS 162

IF(,PtE*-O.0) CO TC 90 0D0S 1h3

INC=0 DODS 1'i

C CETE 'I..L P'.,'PtGCLSESING TO 13E DCLE DOCDS it

DJ 70 Il1N-,E DODS 166

70 1F((IrJ,'( i,) iOOR. INOPE(11) .EO.ISN).ANO. DGOUS 167

2REPODUCIBILITY OF THE

ORIGINAL PAGE IS POOIR
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* (IN; P,< ( 2. 1) , . )O.,OR. INDPIJI:E(2 1)e OO?"T Y'PE))IND=I DOD39 i..'

SIF( IN .L J.0) Cc.TO 90 D 1

.S; F N X=k FI rC X (1INC) P ODS; "0

IF( IPi'hgr'(J, \t ) G To0) r) AY=CAYt4FFINtXC(2IN D)/U6 00. DO)5S 171.

0IPRE='1 kP-E 1 (1 1 I ' D) DUOS 177

IF(IiP .L .1 IN D.A ND2(OrJ IT,Ie'F T(1)Cll ,Eo.,1) IPRE=0 O'3)S 1'3

PRETY;=I,'RLPI(2( , I f;) 0303 17t.

C PR3OC2S.3 M;.cAJ,L;c.T.r,13 ACCURFDING TC TYP- DD3S 17.

90 GO TJ ( I 10 e 0,1 130, 1 130.150.2C0,320) ,
M TY0 :=E D:DS I'"

C *eCPICL DOD3 177

110 C SL.[:=L;Cus(U ) ODS 17'3

3SI GC SSTL '( *S2R DODS 179

SIGISI.,STv(1)S2t/COSD D D l_0

IF(CC*.LO.0) GC Tr 400 0003 I1

IF( IPRr'(4,, INC).F'C0) GO TO 115 DODS I 2

IF(IPkc 4.1ILE.EO.1.ANC.AhD2 (O1T,IBIT(S))INE*0) GO TO 115 00OD 132

IP- - _- . . D---OD-S I L

X(1) CCO-SU.I )CC$ O 0003 13!-

X(2)=;t I;,:(luSI )'*CCSD O t 5 1i6

X(2)G1SI(N t;.5 ) DODS 13.'

CALL E,)UAT (X*CJIA -C,*FALS,' X ,DAY, TRUs ) DODS 1I.

OUSl1=Ak/,Z T (() X ( I) DODS 1

COS:=CLAkS IN (x( )) DOODS 170

115 IF(I tP(C1,INL)*EC*0) INO=C D00S 1-:)

GO 10 400 DODS 192

C e*RANC'- kAT . DODS 19

130 B S 1=L 1I /LT CCODS 1'
A .

SIG1=O.U14lG I(2) DDS 1n5

C *aoRt'NGC . ,rViGE R ,TE . DODS 196

120 Si-LoS1 Z-D)L DODS 197
N m--iA I ..- UIJL) b- I C:

IF(,"YP ,i*O.3) GO 10 400 DODS 192

SIGI=SG5TD(. D DS 200

IF( INC..00 ) CCGL TC 400 DODS 201

IF(IPE.E0.1.AtD.AN02(O01TIIT(6)).N-.0) IPRE=(AMjIG+2)/3 DODS 202

IF(IPl(E.N-.0) EAY=CAY-OBSS1/(VL IGHTE 54.)D4) DODS 203

GO TO 00 DOoS n0' -

C *.*w INITrACK O005 205

150 SIG1=C S~lr 2 OODS 205

IF(IG1.LT° I.) SIGI=30PT(I.-SIGI) DODS 207

SIGI=S1GSTL (5) 1 E-3/SIG DODS 203

SIC2=C0S2**2 DODS 20"

IF(-IG2.LT I. ) SIG2=SRT(1.-SIG2) 0D0 S 210

SIC-2=SIGbTD( 12 )vI*E-3/SIG2 ODS0 211

GO TO 400 DODS 212

C RETURN -TATION ZERC DODS 213

200 ISTA=O )DDS 214

MTYPE=O0 DOOS 215

Iv=C DOOS 21'.

IF(.ChTP) ENL FILE NEUTAP ODDS 217

RECN.\0 r = Nu+I DODS 21.5

PRIAT JOOUh, NUWEER.IN DDS 21)

CALL -.ANDWR OO)S 220
CAYSTF=DAY 0D0S 221

RETURN 005 222

303 SIGl=SIGSTD(b)*S2- DUDS 223

;PRDUCIBILIT OF THE
' IGINAL PAGE IS POOR

go- is
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D005 22"

C *oX-Y ANGLES DDS 25 

SIG2=IGSTsO(12S )*S 2
R DODS 22

GO TU v-O .. DODS 227

320 SIC1l=JCI
G S T D 7)s 5 2 W OODS 220

C *..AZlILTh , cLEVATION DODS 22

SIGf=51GST ( 14 )1S2R DuDo 230

400 IF(.4SI1Ge-.O) CC TO 410 OuOS 23!

C MAKE SICWA CHANGLS DOD)S 232

N 10 DODS000 233

Idh2=0 DODS 23A

DO *.05 i=l,NSIC DODS 235

IF( 1N.NE 1:TNC( I .AND ISTNC(I)*NE*C) GO TJ - 035

I.F( T.YPc.Eo t IiIYPE(1).OI:oIMTYPE(!)*EO*0) NN1
=I  O00S 235I. F CvPDODS 237

IF(VTYPF+7.EUlTYF)Or TYE0 NN2= DOS 23

405 CONTINU 0ODS 239

IF(t.N1.(T, O) SIG(I )=SIGC-G(NI )*SIGI/SIGSTD(MTYPE) DODS 239

IF(NN2,, GT0 1G (2 )= S IGCHG(NN2)L S1G2/S I G ST D (MTYPE+ 7) DODS 2-0

410 IF(1CULL*EUO 0 ) GO TO 420 DODS 2e2

C CULL 4EASUr<L.M-NTS DOS 232

DC 41b I=,NCULL • DODS 243

DO 415 J=IhM'LAS DODS 2' E

IF( IMiJ-CULL( I )) 159413'411 DODS 25

a11 IF(I.ItJ*GTCULL(2,1)) GO TO 415 .ODS 2-7

413 SIG(J)
= Jo 0 0 L0 L DODS 2t7

415 CUNT INU 
DODS 2-

420 I=IVm.iNMEAS DOCS 250

PRP PF=NO
k r * l".O A N D .INDo G T *O  D0DS 251

C SET pRF*;,SAIlNG W ITC. DODS 252

p• g Y =I rF=R-' T TYr'':'E 
0 ODS 253
DECNG=hcL-NuT DODS 25e

IF(,.IASA*GTO) CALL DIAS 
DODS 25t

NUMEUR=1,UM LR EAS DODS 2 5

CALL-RANJWt ODODS 257

SIC(2)=0.ODO DGDS 258

TIME( vTYP") =. CDO DODS 259

TI M ( PTYyPi: 7) =C. 0C ODS0 250

GO 1O 10 DODS 251

1000 FOrF',T (' STATION ',A8, NOT FCUND ) DODS 252

2000 FUDiT AT(bX*712) 
DODS 252

3000 F AT (IH0// I,,' OSERVATICNS SELECTED FRCO' MASTER DOOS *, ODS 23

*IATA TAPe INUMER'E,13) DODS 25-

END

)a A 1(C Cx
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CWECK FOR
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10

PRE PRO cEss AG

N tCATORS

CONVERT TO

A.1 TIME ' ALL
VATA

SELECTED

50
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50

PRINT
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50
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6o

ID ETE E ,Mi -MIN-TFACK Y, YES 50

PRE 'ROC Ess 1~G

NECESSARY
No

FROCESS MEAS. X-Y AMGLES 300

ACCORv\NG To

TYPE.

NO

PROcESS

OTIC YES 10 ELEVAT to

tRo

400

RANE 2.0

NO

RANGE RATE YES 50

NO
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110 2zo

PROCE SS PROCESS

OPTICAL RAWNGE

400oo 400

*130 - 50

PRoCEsC
RANGE PROC ESS

RAT E. MIliTR 4 CK

400 ' 400

8.0-190
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DPFCT

DESCRIPTION

DPFCT is a multi-purpose multiple entry point

function. There exist 8 different points of entry:

DARCTN - is a double argument Arctangent Function

providing function values. between 0 and

2r raidiafs

DENORM - computes the denormalization factor for

geopotential coefficients

DJUL -.computes Julian -dates when given dates

as computed by subroutine YMDAY

DOTPRD - computes dot products

XEFIX - XECI*cos 0G YECI *s in  G

YEFIX - Y E*cos e G YECI n G

XINERT - XECF*cos 6G YECF*sin eG

YINERT - YECF*COS eG + XECF*sin 6G
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NJAFME DPPCT

PURPOSE \ULTI-PURPOSE MULTIPLE ENTRY PCINT 
FUNCTIiON

ENIItRY POINT PURPCSE

DAPCTN 10 COMPUTE THE ARCTANGENT tETwEEN 0 & TWO PI

DENOiM 10T CCMPUTE THE DENJORMALIZATION FACTCR FOI

CEOPOTENTIAL COEFFICIENTS

DJUL 10 CO'MIPUTE JULIAN DATE FOR AN INPUT TIME IN DAYS

FRUM JAN 0*0 CF THE REFER'iiNCz YE4R FOR TIE ARC

COTPRD TO CCMPUTE THE DCT PPCDUCT OF 2 THREE DIVRENSIONAL

VECTORS

XEFIX GIVEN INERTIAL X AND l

I.ETURN EARTH FIXED X

XINE T GIVEN EAPTH FIXEC X AND Y

6ET-URN INERTIAL X

YEFIX CIVEN INEPTIAL X AND Y

FETURN EARTH FIXED Y

YIN!RT (IVEN EARTH FIXED X AND Y

...FETURfN INERTI'AL Y

REPRODUCIBILITY OF TI
ORIGINAL PAGE IS POORg

CALLING SEOJE.C CARCTN(YX)8

SY f.LL TYPE CESCRIPTION

y OP INPUT - R*SIN(A)

X .DP INPUT - RPCOS(A)

CARCTN DP CUTPUT - ARCTANGENT OF AN5LE A IN RADIANS BETWEEN

0 AND +2PI R AIAN.'J

CALLING SEQUENCE CENCPM(NM)

SYVB3CL TYPE CESCr;IPTION

N I INPUT - DRGREE OF LEGENDRk POLYNOMIALS

M I INPUT - ORDER CF LEGENDRE-.PLYNOMIALS

DENOFM OP CUTPUT - DENOR ALI ZATICN FACTOR

CALLING SEOU-NCE CJUL(X)

R. -1 q
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SYMHCL TYPc. CESCfIPTION

X DP INPUT - TIME IN DAYS FROM JAN 0.0 OF THE REFERENCE

YEAR

UJUL "-OP CUTPUT - JULIAN DATE

CALLIN Sc-U'N'C- COTPID(A.O )

SYME2L TYPL CESCRIPTION

A INPUT - Ct:.'PONENTS OF VECTl3 A

(3)

a DP INPUT - COMPONENTS OF VECTOR B

(3)

DOTPRJ DP- CUTPUT - DOT PFODUCT CF VECTURS A & D

CALLING SQOUENC XFIX(XY)

SYM!,L TYPE CE.SCRIPTIUN

X OP INPUT - INERTIAL X

Y DP INPUT - INERTIAL Y.

XEFIX OP CUTPUT -"EARTH F'IXED POS'ITIUN

CALLING SEUJOUtNC- >INERT(XY)

SYMBLL TYPE CESCRIPTION

X DP INPUT - EARTH FIXED X

REPRODUCIBILITY OF THE
Y DP ' INFUT - EARTH FIXED Y ORIGINAL PAGE IS POOR

XINE<T DP CUTPT - INERTIAL X

CALLIIN SEOUENCE NEFIX(XYI

SYMECL TYPe LESCRIPTION

X OP INPUT - INERTIAL X

Y DP INPUT - INERTIAL Y

YEFIX DP CUTPUT - EAPTH FIXED Y POSITIOU

CALLING SEUUENCe YINERT(X*Y)

8.0-194
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SY-NtIL- TYPL ',CESCRIPT1ON

x UP INPUT - EARTH FT XL[( X

Y, P INPUT - EARTH FI)(EC Y

VINENHT ' CUTPLT -INERTIfAL Y

SIF;JUT1,'jtz, LSLC 'VMAY

MMON ZCCt, CSTHET CONSTS INITLIK

INPUT FILES KCNF.

OUTPUT F-ILES t\CNE

0flUILE Pr-,ECISICN FtLNCTICtN t'ACTN('(,X) 
DPFC 131

IMPLILIT R' ALVC (A-ts.0-l.) 
DPFC 132

CCM,. t/CS~T1 :/CThT,oSTi-:TG, 
DPFC 13'?

CCVVON/CJN3>T 5/PI . TAOP I e RAD 'R SEC 
DPFC 13 -

cc -lu / I I -Z K /I GI ( 9 L)J I ; T* I 2 7 PFC 135

LCGICAL NO)JiST 
p 1

CARCTt%=L)ATAN2 (Y. X) 
DPF:C 137

IF(CAF CTNLTeUsO0O) DAPCTN=T'UO0I+DAFCTN 
DPFC 13t;

.3E~tRNOpFC 
139

EN Ta; Y D L:N k' 4 i. i ( , M 
DPFC I 1 0

IF(k..EuJ.0)GC 1c 120 
DPFC 14i

NPI. N N 
DPFC 14L

F ACT7 I *00 
TTrTJ Pji'DPF-C 14E

DO 110 i=M~~MREPRODUCIBILITY 
OFr THEi

I D~PFC I --

110 FACT= FACT -uFLCe T( I ORIGINAL PAGE IS POORDF 4

Go To 130 
~C A

120 X N=2 . C D V )FL J.41 CN ) + IOD 0 
PFC 15f.

130 0 -. = LS ukT (x 
pr 11

RET LR N 
OFC 1!:p

ENTt4Y DJ'ULCX) 
OPFC 15?

IF(KNOJ1ST) GD O1 
PFC I C,-

0 J IS T =aTRU. C-* 
)FC 15E

DJ=;332:1.5UiC-YMCAY(50OlCO0CC*CoD))Dc 
5

10 OJUL=GJ+X 
DPFC is-

P~~ICN PFC 15&

ENTIY OUTPRC(AoE) 
oprC 151:1

OOU--LE Wit15E A(3)*3(3) 
DPF-C 15! 0

DOTri L=A ( IE ( 1 A ( 2 ( 2 + A 3 * 3  DPFC 16 1

RE ILf N 
DPFC 162

ENTIY XcFIX(X.Y) 
DPF C. 15:!

XZ F I A Y.* CTH tT C 4 YS T14 E TG 
OPFC I C.

RE T .A. K 
CPPC I~l5

ENTP-Y XINJA=kTCX*Y) 
OPFC 16t

Al NLEATAjkwC1 rT C-Y^ STHETG 
DPFC 167
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R ETh DPFC 16

ENT.2T Y YLF IA(XY) 
DIFC 1~.

YE ,IA =Y -T, TH( TXETTETG DPFC 170

.E.. T Ld CPFC 171

IJT iY--Yi.-Y1 T (X.Y) DPFC 1V2

YI c, ChlY C hc T C+X S1ETG DPFC 173

Rt lv;; 
DPFC I- .

E N) OPFC 175

REPRODUCIBILITY 
OF THE

ORIGINAL PAGE IS POOR
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NAME. DRAG

ENTRY POINT PURPOSE

DRAGI INITIALIZATION

DRAG TC COMPUTE ACCELERATION IN RECTANGULAR COORDINATES
DUE TO AEFO-DYNAMIC DRAG.FORCES

,CALLING .SEO ENC H CALL DRAGI(GRFAR)

SYMBOL TYPE DESCRIPTICN

GRPAR DP OUTPUT - PARTIALS CF FORCE MODEL PARAMETERS

(1)

CALLING SEOUNCE DRAG(RASKT,DX*DT)

SYMBOL TYPE DESCRIPTION

RASAT DP INPUT - RIGHT ASCENSION OF SATELLITE

DX DP INPUT & OUTPUT - SATELLITE ACCELERATION VECT3R

DT DP INPUT - TIME rN DAYS FROM EPOCH

CI r ; T- ." e  -- D h . .STY

COMMON BLOCKS DRGBLK XYZ INTBLK

INP4,T FILES NONE

OUTPUT FILES NONE

REFERENCES * GEODYN SYSTEMS CESCRIPTICN *
VOLUME 1 - GEOCYN CCCUMENTATIONREPRODUCIBILITY OP TH

ORGINAL PAGE IS POOR

SUBROUTINE DRAGI (GRPAR) DRAG 41
IMPLICIT REAL* (A-HC-Z) ' DRAG 42
DOL3LE PRECISION OX(3),XYoZ.XCCTYCOT*ZCOTr,FSOQTHDT2SAERASAT OPAG 43
INTEGER ACORAD D DRAG 44
DIVENSICN GFPAR(I) DRAG 45
COMMON/DPG LK/ -IT, SPSI SO .C(4) C3 ,C1 ,VEL, XDCT R, YcOT P. FHO DRAG 46
COMPMN/YZ/X.YZXDCTYDOT.ZDOT, ,FSQISAT.IFCRCE(2) DRAG 47
COVkON/INT-LK/THOOT1(2) .THOT2S,GW.AEsAESO.FLAT FSO32,FFSO32, DRAG a4

* GM3(6),B3(2),.ODOT(2).O(2).AFG?(38).AODR(2),ACDFD(2).SRAD(5) DRAG 4.
RETURN DRAG 50
ENIRY ORAG(ASAT D X CT) DRAG 51
SPSI SQ=Z* *2/RSC D RAG -52
HT=R-AE-(FSO32 *SPSI SQ**2-FFSC32 *SPS IS C) DRAG E7

C OBTAIN ATmOSPHERIC DENSITY DRAG 54
RHO=DEN S1Y( RA SAT) DPAG 55
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)ZOTR =XDOT+ THODT2S D
VDOT=YDO T- T-l T2S .X DRAG S

VEL= X3 O R7* *2+ Y-D OTP * 2 + Z DOT 4*2 DAG 57
VEL-DSORT(VEL) DRAG 5.

C3=VEL*RHO DRAG e4

Cl--C3*(( ISATI+POT( ISAT) DT) DRAG Et
C SUM IN ACCELERA TIO 4 OU TO DOAG DRAG 6.

DX( I ) =3 *( 1)-Cl *XDOTR DRAG 62

DX(2) _ ( 2)-C Y) OTR DRAG 63

OX(3) =X(3)-C *v7OT DRAG 6

IND=IFORCE( ISAT) *3 DRAG 5
IF(ADDR(ISA7).EC.0) GO TO 100 DRAG 6'

C COMPUTE PAR'TIALS FOR DRAG 67

IND=I N) +3 DRAG 6e

C2=-C 3* ( I SA T) DRAG e
GRPAR(1)=C2*XDOTR DRAG 7C

GRPAR (2 )=C24 YDCTR DRAG 73
GRPAR(3)=C2 *ZDOT DRAG 72

100 -IF(ADDO(ISAT).EQ.C) RETURN DRAG 72

C CONPUTE PAR TIALS FCR CRAG RATE DRAG 75

C2=-C3*jO( I SAT) D T DR G 7
GRPAk(IND+ I)=C2*XtOTZ DRAG 7
GRPAP( I ND+2 )=C2 *YOOTR DRAG 77

GRPAR ( I ND+3 )=C2 ZDOT DRAG 7F

RElURN DRAG 7;

END DRAG ec
DRAG El

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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EGRAV

DESCRIPTION

EGRAV is the GEODYN System subroutine for deter-

mining the acceleration on the satellite due to the

Earth's gravitation. Certain intermediate data are saved

for use in subroutines VEVAL, RESPAR, AVGPOT and GEOIDH.

The intermediate data mentioned above are com-

puted following the determination of the Earth-fixed

spherical coordinates of the satellite. They are:

GM an

r r

pm (sin p)
n

sin min X

cos m X PEPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

m tan 4

for each m and/or n. Multiple angle formulae are used

for the sine and cosines and the usual recursive relation-

ships are used for the Legendre functions pm (sin ).

The accelerations are computed in Earth-fixed

spherical coordinates and then converted to inertial

Cartesian coordinates.
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N~AME EGRAV

PUPnPOSE t rcn CvPUTr ACCFFPATION,, DUE T:) -PAVITY

CALLINGJC SFO,:N-'CE CALL £CGAV(THC!TGsPt.SAT#DX)

SYP(;.L TYPE DOESCPIPTION

THET~ r. - INPJT - APPAnENT PIC.i4T ASC:PNcI0,4 OF -. ?PNwICH

RASAT O ~INPUT F, OUTPUT -. PICTOT ASCENSION OF S ATELLITr

DX -D OUT UT -ACCFLE"ATTON VECT0Q IN 1MET1EPS/S=C0N0S**2

SURROJT I NE JS ED CLFAQ --

COVYMCN 9LOC<( CSLIM FMOEL INTT7K INTF'LK XYZ

VRELO<

INPUT FILF% NON~E

CUTPUT FILE N0 N?~E

rE :P E N CFS IGE3DYN S~YSTErM, rESCOIDT17INI

VOLUMEh I - (OrYN DCCU'MENTATION

05t-LATITJ)E Corio0CENrQIC)

: -Grncrr.:ic RADIUS TO SATF:LLIT= IN- E ATH PA.-Ir

GA-69ZAVI'ATIONAL, COt,4TAN4T TjiMc'. MASS r]F EADT-4
D(~,~ )-CCFFIC!~~09=J Lr~Ff'r)P=E nr'LYJ1MIT AL

C(Ns M)-C_l:FICIF1TS --I CnS I!N~E t-1JNCTUrhJ

SCNq?-)-Cr)FFICIFNTS OF SIN:- FU;NCTION.
INOEX-DEGPFE OF SJ.MMATIOn4 OLUS 1

SU-.F~JT!~ AV(I-iTGQAST, F) ETRODUCIBILITY OF THE ECrQA 42

1940'LI CIT RZE A L*1'A-H. 0-7) FGQA 43

LMCLNTI! OR~IGINAL PAGE IS POOR, FC.,'A 4a

1NT;rF0 IULTFAIT *ErPA 4--

D0UO'LF -'FCISIr'4 M'JCFL,LNA)A EGPA 46,

ET GPA .4n

C V ) N7 I q T )j -rJ 3: i) r 110 1M 1 ErOA F;

FC7iIV .. LNf-WX ' fh) C (I c,! ).AV [ I I'll 1.1 :. 91)CS 1 ) C U '(1") Frn'6 f
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I TNPStI) (P(2 1 )COSD S I), (TPSI M(1) oZF 0). EGPA 56-

C INIT.IAL 7.F ; IM ATION IND I CrS 
FrG A 57

IF(NnT.rT') GC TO 1CO EG A 5"

CALL CL~' (A,6C , .33) FGPA so

CALL Ct 'A(TDSIM,, 4,1) -FG (A 6

CALL CLe ' V(LLI MI'To 31 .1) rC.iRA 61

CALL. CL.;AQ(ULIMIT, 3 11) EFoDA 2

ZCr O=0.3 FoPA 3

DO -." NJ--=2.IKDEX2 
EGCA f6

NS= 31 -N'? 
ECGA 6~.

N1=MI hr (NC4.1,!NDEX3) 
EGPA 6A;

S O 25 Mcr.=2,1 FGPA 6'

MS= 34-M F.GA E6

Ir(C(NC.MS).rO*O..AN)o.S(NS.mS)CFO.C.r)GO T3 25 EGOA 60

IF(LLIvT (NC).EO.3 ) LLIMIT(NC) =MC. EGPA 7"

ULI MIT (, C) =MC . FGoA 7

'25 CCNTINiz FrA 7?

5 COn T I NI FGPA 7-

NIT IST=. T r )U . FG A 7-

C PUT SA :-LLIrT I N EARTH CENTREr) - FADTH FTI=r) P--TANULAP C1DOqDIt'ATFS Fr.- A 75

ICC qAqAT=rNrAN,-Y(Y,X F(PA 76

XKY. ==Xt* 2+Y*2 FCGA 7 ?

PTXYSO='SORT (xYSO) F GA 72

LA' DA= A S AT-T ETG EGPA 70

SINf.LA '( )=OSIN(LAM =DA )  
GrP A PE

COfLAV() .-DCCS (LAMHOA) E -PA Pl

-,SX Y.r- !:'=,Z FrGPA QP

3.e , ,z Sr.0 A P I

C SINC, (OSIG., AND TANGENT OF LATITIJOF FCfA A4

SINPSI=7/ " FGoA AP

Cn$S0S I= T x YSC/P E GOA FA

TANPSI= 5 NPSI/C r3 PS I EG. A 8.7

C CONVFRT R Tn =ApTH. ~iAII EGPA FQ

r I t.V= AF / " Fr-OA Q9)

C CALCUJLA.TE PLYNCvIAL TFRMS ... NJOTF... 0 TA<ES =OP P('4.N) FrGOA C0

CP =3 Fr-CO rS T FC.P A 91

P(I, )=. )0 * SINPSI**P-.5D1 F(P A 92

P( ? )= - ,S IN I FPrQA c-

P( ,2 )= 3*CCSeS FCEoA ca

TpIM(3=2. DC*TAN S I EGRA 95

C CALCULATE A4J) SAVE SINFS AND COSINFS OF LONSITIJ) =  FPA o9

CL =2' C OSIA( 2)  
F . A 07

4INLA . (3)=CL2* 1I L 4\4(2) FGCAo .Ca

COR LA'(.) =CL2*C CILAM( 2)-1.DC EGOA o0

GMC=GM/I FGQuA 'CO

An NC(2)=I I NVt2 v C.MP F*A 'r C

0n 17) J=3 ,I rFX TPRODUCIBILITY OF THFcn .A

AOrN(N)=AON(N-1 )arINV -~,'TNTAL PAGE IS POOR FGPA *03

Fl FCPA *'L

F2 r1 1 ... FC.PA "C

F3 =Z r)( I 1-1 ,r)c r CrA C

C4=P CrSI r I:F A 'CrA

NI=1 1 rFGrA r u

?=N-2 CC.PA C0

C ZCNAL ,cA"''IIC5 (MC0) Fr, A 'IC

(: -- : I,,szo(z.-t)-.r y,,',, , REPRODUCIBILITY OF THE A '
ORIGINAL PAGE IS POOR
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IOF L-00(tTQUPg~

PUT SATLMIT6
114 E\T-LZ

- C TfP. DOZ A~ ReCR(zF~lj

C (ALCOLA~TE

P00100~ MX~AL

FFRorrm SpHFPV!ArL

I :-,,.ODUCBILITY OF THE.

8.0-203



ELE M
Page 1 of 5
October 1972

ELEM

DESCRIPTION

ELEM converts the inertial rectan.gular components

of the position and velocity vectors of a satellite to

the corresponding osculating Kepler elements.

Subroutine ERROR is invoked if the square of the

eccentricity is not less than one.

REPRODUCIBILITY Or THE

ORIGINAL PAGE IS POOR
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NAME ELEM

PURPOSE 10 CCNVERT INFRTIAL POSITION AND VLOCITY VECTOR

10 OSCULATING ORUITAL ELEMENTS

CALLING SEOUECE (ALL ELEM(XYZ*AE1.IDRADFF STtIEA,-IXYZ)

SY~Eca TYPE CESCRIPTION

XYZ D> INPUT - CARTESIAN ELEMENTS

(6)

IDRAD I INPUT - =3 - CUTPUT IS IN RAE.IANS AND P4TIAL

IVATIX I S REUE;STED

=2 - CUTFUT I S IN RADI ANS

=1 - CUTPUT IS IN DEGR=ES

FRSTME L INnUT - FIRST TIVE S ITCH

AE.IXYL Z )  CUTPUT - PARTIALS CF KEPLER ELEENTS'WITH RESPECT

(5, 2) TO X, Y, Z

SU3RCUTIN5LS USLC ERROR

- N.OMN .ULCIKS LI'M,; L .CELE.M C ,.CoNSTS INTLK

INPUT FILES NONE y O T

CLTPUT flILES NCKE 1 O

FEFLFRENCS 'GEOYN SYSTEWS DESCRIPTI'JG

%OLUME I - GECCYN DOCLMENTATIUN

SULTI ELE f (XYZZE,1 RAC, FRSTM E, AE I XYZ) ELdM 40

IMPLICIT R AL E (A-H,0-Z) 
ELEM 41

LOCICAL FSTME.HYP
=ERhYPSW ELEM 42

REAL RKSTUT 
ELEM 43

DOUOLE PRECISICN IhNCL*pAEANCDE ELM 4-

D I h51J: Atl (),XYZ(5),AEINPM( 6),XZ XYZ( A) ,AEIXYZ(6,3,2) ,PHIP(3) ~LEM -5

CO M ,PON/AL P ttC // L PFA ( 5. ) PHY S ELEM 4C-

CC ~ /L / L / L ( 24 )XNU ,C E C, U T  
ELEM 47

CO F.vN/CIJNT 5S/F , T C;PI , R AD, SE C ELE1i ,

CL ,,Jh/INTuLK/1ChZOTS(3).GMAE( 2) . ELE.M4 9

EOUIV.A LLNCE ( A,A-I 4a (I) ),( E,L INPM(2) ) ( INCLA7IN'r
F:(3)), ELi. .30

, (NGDLAcI'V (4 ) (P.AFINPM(5) ),( -EANA EINPM( ) ,) ELE14 51

* (.,AYLxYZ(I)), (,XYZXYZ(2) )(7ZX YZXY .(3)), ELE.l 52

S (AxuT.XYZAYZ( ) ) (YDOTXYZXY/(5 )*(ZD JT*XYZXYZ(6)) ELEfM 53

CO 1o I=1.o 
ELEM S4

10 XYZXYZ()
=XYL(II) 

ELEM 55
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R- DSC'T X k2+ Y vw"4 Z A*2) ELM 5-4

VS-iL ?+C 42ZO * ELQM 3- 7

C I= Y4. ZOJ-Z fYCLT 
E LE N 58

C2=Z4 xo)T-X *- ZCCT ELEM 5s

C 3=.,. 'rOT-Y ;,'xCLT 
ELE M 60

H50=C I!-2+C24*2+C3**2 
ELEM 61

C~0i~E L'$-f EM 62

CCS1=C3/H 
E CLE 04 63

SIN I (. CCOCCS 1**2) ELEMi 64

C CCMPUTE INCLINAT III'C 
EL E V 5

IF (It'NLLT*0O.,3) INCL=INCL4T%.OPI r-L E 1C 67

A. IN v 0/-- % E Q GMEL =-M 6~

C COMPUTE AE.-AU ~XIS ELEA 591

A =Il .0 00/A IN V ELEM 70

C, CC MP L.T EZ'C C.N TRI C I IY ELEM 71

UDO1 0-ll.U4AINV/GM 
ELE14 72

E=C.-iTCLSu.) 
ELE1M 73

Hyp-,<: .o 0GE 1 000ELEM 7 A

IF(kY~.*ANCFST'E.AN[D..NOT*HYPSV:) CALL ERkUR(1.ESO) ELEM 75

IF )JY- *N**N) lPl,*i.PT - CALL EF<'iC(2 9E;SO) ELEM 76

=A v (I u0- ES C 
ELEM4 77

P=A4( 1.C&h-E.SC) 
EL EM 7e

RRDLT=X94XD01 +Yv'C0T4Z*ZD0T 
ELEM 79

H-i IH4 I N I ELEM 50

SI %N=~C I/H-S 
ELEM 01

CCSN=-C2/HSbI 
ELFEM 52

C COM4PUTE LGN61TUOL. CF ASCENDING NCDE ELEM S3

NDCI:= LAT AN2 (SIftN.*CCSN) ELEII 3e.

T-i U,..LT -.0.CC0'NLNO4C-TAlOP1 r-L L.

p~pp/(v~jCLEM 3t

SNUFJRL)-T ,P~/FI 
ELEM 67

CNU=PE"-1 UC0/E ELEP 53&

XNL=ZATAN24( SNL .CNU) ELEM 59

IF (xNU*LT .0.OCCJXNU=XNJ*TW0PI ELEM 90

CEC=(C.NuJc)( J..C,04E.*-;NU) ELEM 71

.. S C (Lj T D L: .D -S ))'S4 )( .D +- C U ELEM 92

IF (HYP- R CU TO 15 ELEM 92

EC = ATA-N2(SLC.CEC)- 
ELEM 9.

IF([C.LT.0*0CCVEC =EC +- TWOPI ELF.M 95

C CLYAPUTt M. AN' ANCM/.LY ELEM 9 C

MEh= LC - EvEEC 
E EL E 0. 97

GO 70 -10 ELEM 9&

15 EC=LLL(CEC-+6EC) 
E L EM 99

MEAN=E ,S,-C- EC 
ELEM- 100

16 CU( X*C0SN4Y*EINN)/P ELEM 101

SU=(Y~OSNA~~INN"COI*ZSIN)/RELEM 102

U =r.41 A N 2( SU , C L ELEM 103

IF(U*LTe0 .,)10 L=L.+TWOPI 'IYOF~fEELrEM 10t-

C C04~PUTE A<Gu';ENT CF PEPIGEE -REPRODUC~IBIIYOFT' C L EM 105

P:L-XNU 0RGNLpG SP REE 0

1 F ( P.a L T. * U0 ) f'= P+ T V. 0P I FL10

IF(o1AGIN4 AG-is OO ELEM. 106

IJiAAU.LG.1I) SCALE:1.0O0/GhD ELEMl 10?

DOI 20 1=9.I C1 ELE14 110
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At.It I )=A[L IrdM( I)*-S;CALE ftCL0, 113

20 CCNTINUc 
E .M I I

IF (ILRAD*LT*.-) PETURtq . L F: M I1 I

C CC-MIPUTL PAKTIALS CF KEPLER~ ELEMEN'TS W./O CAPTHSIAN __LE Mi-NT S ELE1-M lif

P.X=(4- )/:3 'ELSM 1 1B

PY~-VU-' L9-2 
I.LFF 119

I1 =Wurl( 1 *3) 44 E L t4 120

12 = CJ iC( II i ) 4 1 ELEM I121I

AE I XY (III O * r*2 Pt i ,X 7x. LEM 122

AEIA . ) O *:2X X G EL 2 1 123

.(.40 J~l1 2 ELEtA 124

00 2 0 K.=1,3 ELEM 12 -

P 141p ( r) =u .u ;O ELEM 12-5

IF (lor-O.K) GL TO -,0 ELEM 127

PlAJP(K)=XYLXYL(L) .. . . . .~C~A129

IF (L*N... I I ANC*L.I'E*12) PfIP( K)=-PIIP(tj ELEM 1-30

30 CONITI NULhE fL EM 1 il

PHP=(C.1 IHF)+C2*PH1P (2)+C34PH1P(3)/ ELEM 1 3,'

PR=2-i 
L = M' 133

PX~E 4PX EE1' 131

FR~Pi XYLXY2( I )/Q C:LEMA 136

AEIXYL(2,isJ)=(H-AlNV/2000*AEIYZ(1.J)PHP)*H*AINV/(L*Gt~i) 
ELEM 137

AEIKYL(3* ItJ) (CCSl-PH0--P1P(3) /ViS I ZLEM 133

ACIXYZ(4. 1. J)=(S1N.N4A(C3,kAEIXYZ (3. 1J+1 HP-IP1 ))/C2 ELESP 13?

PUP zC(S I KN- YvC-DSt.4 wA'L-I-XY Z (I J )ICCSf,;-S rJPiC.P /HS ELEIA IA 0

AEIkYiZ( ,1,j)=FUP-PNUP ELEM 143

A;- AY1(6.,j)=;ANVPECPSEC*AEIXYZ(2.ImJ) EL E N 145

40 CONTINUE~ ELEM 14f

RETUR N ELEPA 147

ENC ELEY 145

,I2PRODUCIBILJTY OF THE
,IIINAL PAGE IS POOR
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CCn,,utCkCCCNTC

N C L I N A -M C t .

AxI~ OfZ. (ITS

Ft w%'yr C -r

No~~C C ntEbT

L)V1PUTE

JLLI7PTIC&L

C~rL&PJIC ~REPRODUCIBILITY OF THE

~ F~iaORIGIAL PAGE IS POOR
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EPHEM

DESCRIPTION

EPHEM is a subroutine specifically designed to read

an ephemeris tape prepare,d from a JPL planetary ephemeris

tape but containing only those ephemerides used by GEODYN.

The ephemerides read by EPHEM. are those of the Sun,

the Moon, Venus, Mars, Jupiter, Saturn, and nutation in

right ascension. Lunar and nutation data are provided

on the tape at half day intervals. All other data are

provided at 4 day intervals. Double buffers used by EPHEM

provide GEODYN with 16 days of resident ephemeris data.

EPHEM interpolates the data to any desired time

within the data span present on the data tape using a fifth

order Everett scheme.

The data read and output by EPHEM is in true

coordinates of date.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NAIME EP9E M

PURPOSE 1) READ LUNAR S COLAR & PLANETARY E0Hi.Ii NID)ES AND

NUTATICN IN kIGIT ASCEN",ILIN

2) INTERPOLATE THII DAIA USING FIFTH ORDER EVERETT

SCHECME

CALLING : SEnUE4C E CALL CPH.M(DA Y ONLYE O )

SYMBCL TYPE CESCkIPTION

DAY OP INPUT - TIME AT HICH DATA IS DESIRED IN DAYS FR;OM

JAN 0.0 CF THE RE-ERENCE YEAR FOR THE ARC

ONLYEO L INPUT - TRUE REOUESTS ONLY NUTATION BE" CC.APUTED

SU ROUT IrNES uSED ERROR TDIF YMCAY

COMOrHN BLOCKS CEPHEM INIJBK INTBLK

INPUT FILES OATP - EPHEMERIS DATA FILE

OUTPUT FILES PRINIER

1;EFE RENCE GGECDYN OPERATIONS DESCRIOTICN' - APPENDIX C

VOLUtE 3 - GECCYN LOCUMENTATICN

*GEOLYN SUFP3ZT POGRGAMS' - EPE'4~IRIS TAPE GENERATOP

%OLUFE 4- GECCYN 6OCLMENTATION

SUEROUTINE EPHE.M(AY,ONLYEO) EPHE 3t.

I'PLICIT RE.AL4 (A-H.O-Z) EPHE 35

LOGICAL NOT1ST GNLYEO EPHE 35

INT-GER CATP EPHE 37

REAL ANUTL F1Is.2UF2NSEC EPHE 3e

DIVZNSION olUFI1(51),UFIM2(51),DUF IM3(51),UF2'4I(51), EPHE 3
.

S EtUF2M2(bl) EUF2 3(51 ) ,0 FIS(27) ,tuF2S(27),DUFIVl(54) EPHE 0

S EUF2V .(z4),EUFIJS(54), UF2JE(54) ,OUFIN(51I, 3UF2N(51),IYMD(2), EPIE 41

* IhV()J.SEC() EPHE 42

CCM.. UN/CEI)HEM/1/O(25), PMOON( 3C )SU(270)ANUT( 102).DCU .'Y(16) EP -E 43

CCtMN/INITbK/IGI(51).NOTIST.IC2(5) EPHE 44

COVON/INTOLr/lhCOTI (2) ,THTS 1G3( 125).K~ODY EPHE 45

EOUIVALeZNCe ( cLF I ( 1 ), PO~ON( 1 ) ) . ( ELFIM2 ( 1 ), P!AJN( 32)1. EPHE 4.
(F IM3I ( FOON 103)(E L F 2 1( PMO 3 N(154 ) ) 9 EPHE 47

(buF2M 2 ( 1 F: LOG (20 ) ),(5UF2: 3 ( 1 )P OJ ( 2 5 6 ) ) EPHE 48

o (3UF IS(I) .I LN( 1 ) (UUFIVM( 1) S UN(2 C ) ). EPHE 49

S (UtUFlJi(1 SUN ) ( 2))( U r25( I ).SU(136) ) l EPHE 50

* (t UrV;,( I), SUN, (63) )/. UF2JS( ). SUN(217)). EPHE 51

* (dUFIN( 1 ) , UT (1) ), (UF2N( 1 ),ANUT(52) 1 EPHE 52

e (,FSo) EPHE 53

CATA CATP/I/ EPHE 5A

CATA LAY/-9g-;.00/ EPHE 55
.REPRODUCMBILITY OP TI[RIGINAL PAGE IS POOr
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2( )=>(Si + S -1.000)/6.000 DOJ'1E !
FA ( -=,e I F ( SL -: 000 O - EPHE 57

IFCfNJll iT I 6% 10 4 EPHE 5e

C INITIALIZ. EPHE 39

NCT IST=.TrUL. EPHE 60

N'C(I Y=KJU3)Y- I EPHE 61

IUO;Y0 Y=KGOY 4 EPHE 62
FACTOri=1.OO/U .302DO EPHE 63

IF(CAYR.uT.;iSE.DO) GO TO 5 . EPHE 6t

S-C1=S C( 1 I EPHIE 65
C IF NOT FIIsrT NTRY THEN RECO PUTE TIMES EPHE 6E

DAY;1 =YMLDAY(IYN)(1), IJH ( 1 ),SEC 1) EPHE 67

.SLC =bSLC 2) EPHE 53
OAYr2=f 4.)aY (I YWO (2), IHM( 2) SEC 1) EPHE 69

IF (N.LcUol) GC TO 2 EPHE 70
CAG=CAY 1 EPHE 71

CAYF=CAYii2 EPHE 72

GO Tu 3 EPHE 73

2 CA'v=0AYk2 EPHE 74
CAYr.=AYR EPHE 75

4 IF(CAYPrV.EC.CAY) PETUPN EPHE 76

5 IF(CAY-JAYR) 1C.60.50 EPHE 77

C IF CATA IN COm- LATER THAN kEQUESTED TIVE THEN REWIND TAPE AND READ EPHE 7E

C AGAIN EPHE 79
10 REINL JATP EPHE 50

QEAo(CATP ,LN = 200) IYMD(I ).IHM(1).SEC(1).0UFINv9UFIS EPHE 81

'A(CL;ATPCN =200) EUFIM 1 EPHE 52

F;AC(CATPIENJ=200) 6UFIM2 EPHE 33
.REAL ( L.AT-. =-, 200) •UF M3 EPHE 34
WEAL(LAI P Lr = 2U0i J UrlVM EPHE 65
REA)( CATPENJ=200) l.UF1JS . cnt 1C
IF('IYwD( I*EQ*OC) GC TO 200 EPHE 87
SEC I=SC( 1) EPHE .35
CAYRI=Y.L)AY Y I Y ( 1 ), IHM( 1) C 1) EPHE 09
RE A( CA P. 200 ) IYMD(2) IM (2 SEC( 2) ,UF2N 3UF2S EPHE )0
REAC(CATPLNU=200) HUF2v1 EPHE 91
REAC(CATPhN=200) DUF22'. EPHE 92
REAC(CATPEN= )00) BUF2M3 EPHE 93
REAL( DATP. NJ=200) EUF2VM ,PHE 94
REAZ(CATP #LN2J=O00) ElUF2JS EPHE 95
IF(IYMJ(2).(d.C) GO TO 200 EPHE 96
SEC=-SEC(2) EPHE 97
CAYk2=Y;'D0AY(ITkOD(2).IHM(2),SEC1) EPHE 95
CAY=CAYR1 EPHE 1'
DAYC=CAYk2 EPHE 100
N=1 EPhE 101

20 IF(AY-DAYR) 3C0,60,50 EPHE 102
C READ NES kECORD EPHE 103

30 REA-(CATPENJ=;00) IYMD(1).IHM(I).SEC(1).3UFINBUFIS .EPhE 104
FEAC(CATPt.ND=200) HUFIMl EPHE 105
REAC(CATP. NU=200) 3UFIM2 EPHEt 106
REA(DA OTP ,NJ=200) BUFI 13 EPF. 107
kEAD(CATPEN=200) UjUFIVM EPHE 100
REAC(CATP,cND=200) DUFIJS EPHE 10O
IF(IYMu(1).tQ*C) GC TO 200 EPHE 110

D=2 .pRODUCIBILITY OF THlE EPHE 11!

)RAIGINAL PAGE IS POOR
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*3CI=SEC( 1) EpI-1 112
LIA Y. I=Yt.AY( IYkD(I )sI t( 1) 9SEC 1 EP1 F 1?1r 3 !-
* CAYl,=CAYO E p 1 1!7-
CAV~O=CAYR I EF?~116
GCZ TU.J 50 EP-E115

C PEAD NEv. FCUKD PIE1
40 1Ij~TLs2O lyMJ(2) !HM 21 SEC(2),BUF2Nvt3UW2S EPH-E I!

14--AL( LATP LNL)=200) ElUF ? '1 ~tE1
RE Ai( AT P L J = 2 0 ) UF21.2 E P ". 120

R t:A LCA T P NJ =;O0 0)J U F2 M3 EPHr 121

R PNC OU F2V h EPHS 12?
R EA t CA TPzN D 20O0i EBUi2JS EPHE 1123

F.PH.E 12-,

SECI=SEC(2) EPHE 12Z5

C'A~k2=Yl4AY ( I YND ( 2) 1HM( 2), SEC 1I EPHE 126

CAYA=CAY0 - Eph=E 127
CAYV=LAYR2 EPHc: 12?

50 IF(ltAYoGT#0AYC.*'.t0I GO TO (30.1-0) N EV- 129

C CATA FC~ttZ AT CORRECT TIME - INTERPLILATE EPHE 130

60 CAYI=C;AYO EPHE 1 ,31
KW~(N2)+1EPHE- 132

IF(iLAYoGE*0AYO) GO TO 70 EPHE 133

CAYI=UAYR EPHE 13f

K=N EPHS I:!

70 INC6X=IDINT( (LtY-OAYI 1*2,000O) EPHE 136

CAYI=CAYI+0oCCDFLOAT(IN-DEX) EPHE 137

S=(LAY-.)AYI )*2o0D0 EPHEI 1:!a

FOS=1.ODO-S EPHE 13?

PS2 F2 (SI A PI-$ 140

F'2S=F 2(FO 5) EPHS l~

F4S=F4(FOS. F2 S) EPHE 1Z-2
FS4=.F4( SoFS52 3EPHE le-3

C ***NUTATICP4 EP! 111E
A0(2z:.1=ANUT(lNCE=X0-3)-F4S + ANUT(lNCEXO+o)*FS4 + CPHI- 1- 5

1 ANUT(lNL;EX0+2)*Fc'S + ANLT(lNCEXO45)*'FS2 + EPHE lt7

2 ANU.T(lNCE:X0+1)*F0S +ANUT(1NCEX0+4t,F~S0 EP;- 14?

AO(2z>)=AO2tJ+C-Ie(,4.C)AY)11-CT2S Epli=I L 19

CA-YFrR V= I. 00U+ D EPHE 11-0
C IF C14LY N.LTAT UJN rEOUE. STEC* FZTUZN EphE- 151

IF(CNLY=5O) RETLPN' EPHE 1.--2
INDr-X5(K-1 )* 13* INDEXS9 EPHE 153

INDcxC I-NOaX6+s EPtIE 13g.

C sesLUNAr -'PHM- M15 EPHE '15
0 01=1,3 EPP- - 15~

13=1# 3-3 EPH E 1:,
INDLIX=IND-CX54 13 EPHE= 155
1NOcX21NDXo* 13 EP14F 1 5 C

90 A0(1)=Pi.ULN(1NEXl3FP~S + Fmcon ih -NEx2+ 3)*rS4 + er'Ht 151
I PNIOO0N (I N LEX I +2*F2 S + PMCO(l. I NOEX?*2):tFS2 + 1E ~P H.E !0!

2 PN'.OUNUNLEXI+1 )*F0S + PMCOH( 1?CX21)-FSO Ephc !5,2

INCE./=INT((C/4y-rAYI),0.2z-CO) EPHE 13
C A YI=CA Y I 4 . U LCWCFLDA T I NDOCX) EPHE I1)
S=( LY-UjAYV 3 C .2300 EPHE I'

F0S1 .000-S EPHE 15t

FS2 :F (S) EPHE If'!
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F2S=F2(F-OS) ~H 16S

F4S=F4(FoS,#F~t) EPHE 159

FS4=F4(6. F~)EPHE 170
IN EcLX)(K- I)v12 I C*I 1\1X*9 EPHE 171
1N,:LXI N D X,'4 EpHr- 172

C s*#SUN L, P~LANETS (\t:NUSMARiSoJUPITEPFSAlURN) EPHE 17:3

DU) 1Io, J=1,NjCLY ElsHF. 17A

I N x=~ J PHE 175

J27=J *Z7- 27 UPH E -1.15
INDEiX3=INdULAj4J27 EPHE 177

I N DtX4 = 1 f40=X u412 7 EPHE 175
D3 100 I=1,3 EPHE 179
1 ~I~- EPHE 130

1ND& X1=114EX34 13 EPH-E I n
IKDLX2=1NDcX4413 EPHE 152

100 AO( IAN-X~ x*)=SLN( IN:-X1+3)*F6 S + SU?,( INDEX2+3) *FS4 + EPH-E 163

* SUN(IN~zX1*;)*F2S + SUN(INOEX 242)*FS2 + EPHE 134
* 3UN( 1NjcX1*+1)*FOS +'SUN( INDEX2+1 )4FSO EPHE 135

C CONVERT SU.N Tj GC~CENTPIC EPH~E I1-JO
AQ ( 51 AO +F ACTOR *AO ( I EPHE 137

AO(c)=AU( t,) *FACTCJF*A0(2) cEPHE 113e
AO(?)=Au(-)+FACTR*0(3) EPHE 13 S
IF ( tJC)Y .LT .2 ) GO TO I110 EPHE 19D0

C CCNVZ14T PLAN--T Tu CEOCENTRUC EPHE 191

CO 10t 1=2*NJCCY EPHE 1;2
11= 1*4 EPHE 1'q3
AOCII.1)=AU(114I)+AO(5) EPHE 1 4
AOC 1142 =A((142) +AOC 6) EPH-E 19'5

iC5 AO ( II + J ) A( 11 4 +A 0 (7) E 3HE I1?95
110 00) 12 0 1 1 916CCY s4 EPH-E 11)7

Lz 1*4 EPHE 19e~
AO(L)=A0CI)*AC(I),A0(1+1)$AO(I+1h+AC(I+2 )*-A0(I+2) .EPH-E I~
AO (L) =CzrT (AC (L) EPHE 200
LI=L- 1 EPOiF 201
DO0 120 J=1.Ll EPIIE 202

120 AO( J)=A0(JJ/AO(L) EPHE 203
CAYFkv=,)AY EP14E 204
9ET Uf N EPHE 205

C NO DATA AVAILAULc THIS LATE EPHE 206
200 WR1 T--Ao,1UOO) IY'ZC3K), IHM(K) ,SEC(K) EPH-E 207

CALL rQRC7sC;Y) EPHE'238
C NO CATA AVAILAiLE THIS EARLY EPHE 20S

300 WjRY Tc.C6v2000) 1Y-M[c(N) .IH,'(N) ,SECCN) EPHE 210
CALL ERkQR(7.CtY) EPHE 211

1000 F0F:.',AT( '1 PROGAAM TERMINATEDI/ *OINSUFFIC IENT EPHEMERI'S CATA*/ EPHE 212
1 OLAST CArTA P0INT*,I89I&.F~s. /) EPhE 213

2000 F0FMAT('1v'l;#(AkM *TERMINATED /'0INSU-FCIINtT EPH-EMERIS DATA*/ EPH-E 21-.
1 OF1RS7 DATA P0INT'.18-,I69F3.5/)' EPHE 215

STOP EPHE 216

END CPHE 217

EP2OD C 3II~yOPTHE
-. IGlINAL. PAGE IS POOR
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EQN

DESCRIPTION

EQN is a real function wh.o.se value is the equation

of the equinoxes (nutation in right ascension). EQN also
returns the nutation in longitude, the nutation in

obliquity, and the true obliquity of date.

Multiple angle formulae have been used to reduce
the massive number. of trigonometric evaluations in
Woolard's solution.
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NAME EQN

PURPOSE COmPUTCS NUTATION IN LONGITUDE, N1UTATION IN

... OLIOUITY, TRUE C&LIOLITY O)F DATE, AND NUTATION IN

RIGHT ASCENSICN (CQUATION OF THE EOUINUX)

CALLING SEQUENCE ON(DJ,DPSI ,UE,E)

SYMBOL TYPE CESCRIPTION

DJ O . INPUT - JULIAN DATE

DPSI DP OUTPUT - NUTATION IN LONGITUDE - RADIANS

DE DP OUTPUT - NUTATION IN CBLIOUITY - RADIANS

E DP OUTPUT - TRUE OBLIOUIlY - RADIANS

ECN DP OUTPUT - NUTATION IN RIGHT ASCENSION - RADIANS

(EQUATION OF THE EQUINOX)

SUBROUTINES USED NONE

COMNCJ aLGCKS 6C NE

INPUT FILES NONE REPRODUCIBILITY OF TIH

CUTPUT F'ILES NONE ORIGINAL PAGE IS POOR/

RESTRICTIONS ALL PERIODIC.IERMS IN WOOLARD:S THEORY WITH

COEFFICIENTS LESS THAN .01 SFCCNDS OF AFC HAVE

EEEN NEGLECTED. ALL SECULAP PCRTIONS OF THE

COEFFICIENTS HAVE LEEN NEGLECTED WHENEVER THE

'SECULAR COEFFICIENTS ARE LESS THAN .001 SECONDS

CF ARC.

REFERENCES THE FCRMULATICN BY EDGAR W. WOOL'ARD MAY L - FOUND

IN 4 PU3LICATIONS -

le ASTRONCMICAL PAPERS PREPARED FOR THF USE OF

AMERICAN EPHEMERI S AND NAUTICAL ALMANAC -

VOLUME 15. PAnR 1. PAGE 153 (THEORY OF THE

ROTATICN OF THE EARTH AROUND ITS CENTER OF

MASS - bY EDGAF W, WOOLARD)

2. EXPLANATORY SUFPLUMENT TO THE ASTRONOMICAL
EPHEMERIS AND THE AMERICAN EPHEMERIS AND
NAUTICAL ALAANAC - PAGES 44 AND 45

3. IMPROVED 'LUNAR EPHIE4ERIS 1952-1959 - A JOINT

SUPPLENENT TO IHE AMEPICA-W EPH'EMERIS AND THE
(ORITISF) NAUTICAL ALMANAC - PAGES IX AND X

4e ASTRONCMICAL JCURNAL. 1953 FEIRUAPYs VOL. 55.

NOe Is PAGES 1-3 (A REDEVELOP~ NT OF THE
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THEORY CF NUTAIlOIJ B LY EPG4R We %%OLLARD)

'GEUDYN SYSTEtVS CFSC(I IPTIOl'0 - SEC. 2.3.6 r, 2.396&2
VIOLUME 1 - GFCCYN 3CJCL.AENTATION

*EXPLAiNATORY SLPPLElAE-I,'zT TO THEit AMER ICAN EPHEMEIIES&

NAUTICAL ALMANAC", PP, 44-45.93

F UNCTIUN E0N(C_9CDPSI9DE.9E) EON 67

VOULE P-,EI ;lCN CDJ,D.COC1,DPSI,D=E.E EON 19P

C I ENSI JN, SCF (24,S (34) , CCF(19,C(I1 ) F AkG(5) CO 5) C 1(5),C2 C5) ,EON 69

DATA CO/+5.loECOO345745DO, 4-.25!:353O497DOt EON 70

0 *.19 63( !0 54 857 DC, +6.121523942b0700. EON 72

2 44eS226O1E14862DC/- - - EON 73

DATA Cl/lU. 226C271Z!t93-)57(DC. +0.01 72Ol1--t9766646DO, EON 74

3 +O.23O53)7232357?0,+.21276,37l1675140DO. EON 75

2 -0OOO092422CF'.42 25D0/ EON 76

DATA C2/4O.12Cl56SF-12-OaOO1q2O-01.I .- O04200O6E-12 EON 77

I1 9-0.O1378ee9E-12.40O.O27l13291E---12/ EON 78

DATA C3/+5. 15F7;6E-21,-1.1g3'4eE-?1 *-Ool11;3;5- 21 EON 79

1 4O.67657IE-2I9+0s7yT!6LE-2I/ EON 80

C CEFliNE: Cut, TANTS (CEFFICIENTS CF SINE AN'D CJ)SINE TERMS EON 831

DATA SCF/O.,-1.2725.fO.2Oe3.-O.2037,+0.I26l,4O.O6759 EON 32

1 -0O0O497,-Co..342.-OeU25ls-lO.O2l4t-O.O149, EON 83

2 . 0*0124,40.011,6.+O.)060.+3.005.-0.0057* . P

3 -O.0 5 2 9+ G , 04 v+ *00459- 004 4. - s0 L)32 E ,N 65
4 +*00Ot+uooue,-u.uuar +UOOe:D,-U.0U~el. (N t

5 *O.O0i9,+O.OO1f-,-0.001',o-0OO1,*+OoOO14, EON 67

6 -0*001 2t-C. 001Cg4 0&0010/ EON 853
DATA CCF/t9.2lCO,+0.5522.-O.09C4,+O.0CE;,+0.O216,- EON P"?

I +0. 01C 3,+O.01 1 2,-O0093 ,-U.00-56.-O.0050, ECN -70

2 -O0O031,+0.3003C-O.2L,-O.OO23,l-O.OO229 EON 91
3 +O.0014.-O.O011,4O.*0011.-OOO1O/ ECN 92

REAL-Fd 0AG.A;C-:'ODDTwI EON 93

CATA VTwPI/.33e-_O7I7C3Et0O/ E ON .94

C COMPUTE 0 =NUM6dEA OF OAYS ELAPSED F-POM EOO,0 JANUARY 0.5 DAYS EON 95

C EPHaN'ERIS TI11E EON 96

D=DJ-241 5020.C~C EON 97

C2=r4C EON 95

D3=C*C2 EON 99

C CC.MPUTE FUNLJAMENTAL ARC*UMENTS AND PEDUCE BY MODULUS 2 PI- EON 100

C FARG (I1 M..AN ANLIvALY - MOON EON 101

C FARG(2) = MEAN ANC1PALY - SUN EON 102

C FARG(3) = MLAN AkGLtAENT OF LATITLDE - NICON EON 103

C FARG(4 3 = Mc-AN EL(ThGAT ION OF MOC0, FRCM EUN EON 10e,

C FARG(5) = LJNGITUD;L OF M.EAN ASCENDING NCDE - MCON EON 105
00 1 K=1, 5 EON 106
AFZGMOCCU(N)+C1(N)*C+D59LE(C2(N)*C'2) 'DPLE(C3(N3*,D3) EON 107

I FAPL(N)=OMuLCAAGMOc.rWOPT) EON 103

C 'CCAPJTE~ 5I4: ANO) CrSINES OF FUNCAVFNTAL AnGUNIENTS AND THE EON IOS

C CC-A3IJA7LL.N OF tHE FUNZAMENTAL ARG(;,,~NjTS EON 110
S(1) !iN(Fo'kC(5)) EON III

REPRODUCIBILITY OF THE

QiRIGINAL PAGE IS POO4,
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C( ) CIOS(FAC(b)) EO 11?

5(3) = -2*u b(I1)*C(1) EON 113

C(j) = C(1)r2-S(1). '2 EON Ii
SF = SIN(FAG(3)) EON 115
CF = CU(F AiC(3)) . EON 11 C
S(2)= 2.0,SF*CF EON 117

C2F .- CFs2-F - 2 EON 1lE

So " bIN(FAkC(4) I EWO 119
CD = COS(FAFC(4) O! 1;i

S(14)= OorYS COD EON 121
C20 = C D 2-2C*2 SON .122

S(4) = S( 23 JC (2)+CF S(3) EON 123

C'(4) = C2F *C(3)-S(25)*S(3) EON 12t
AL = S(4)C2C EON 125

-ALl = C(4).S ( 14) EON 12

AL2 = S(4)=S(14) EON 127

AL3 = C(4)vC2C EON 12e

S(2) = AL -ALl EON 129
C(2) = AL3+AL2 EON 120

S(21)= AL +AL1 EON 131

C( t) = AL3-AL2 EO4 122

S(t) = 5IN(FAG(2)) EON 132

CLI = LUS(FAC(2)) EGN 123

S(2c)= Z-O*S( )TCL I EON 135

C2L1 = CL1~42--(5)**2 EON 13f

S(6) = SIN(F-AC(2)) EON 137
CL = COS(FAFC(1)) EON 13i
S(22)= 2.05(Ce)CL EOCN 139

C2L = CL,* 2- i(6)**2 Ecr It0

S(C) = :(2; )*C(1)+C2f *S(1 EON 141

C(e) ="C2F - C(1)-S(25)vS(1) EON 142
iE = S(2)CLI EON 14-1

EI = C(2)*~() EON Ie
DE2 = S(2)*3(() EON 1It5

8E3 = C(2)*CL1 ECN 146
S(7) = OE +EA EON 14'7

C(E) = E3-6c2 EON 14a
S(10)= bE -- l ECN le C

I(8) = b 2J+UE2 EON 150
CA = S(4)*CL ECN 151
GA4 = C(4) ((S) EON 152
CA2 = S(4*S(E) EQON 153
GA3 = C(4)*CL EON 15(
S(9) = GA +GAl EON 155
C(7) = GA3-GA2 EON 1I6
S( 1)= GA -GAI EON .157
C(10)= GA3+CA2 EON 15V
S(11)= 5(b) -C2C-CL *5(14) EON 1ES
CT = CL *C2C+S(6)*S(14) ECN 160
5(12)= S(b)*C2L-C(6)*S(14) EON 151
C(9) = C(o)*C2#Se*)*S1*S ) EON 162
DE = S( 1)*CL EON 152
DE = C( I)*S(t) Y OF, T soN lot
DE2 = R( 1)*S) is 'POOR, EON le
CE3 = C(1)9CL OiRIGI3AL ,ECN o16
S(15,= Oc +~0Cl ECN 1C7
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C( 114 uE3-CE2 EON IC'
S5(14) = OE -Oct EON 16

C(l12) DE3 f C.2 EON 170

S(17)= (21)*CL -C(I )* S(6) O:N 171

C(1:)= C(16 )CL +S(?1)wS(6) EON 172

S(1 )= (d8) *CZL-C(6) gS(221 EON 173

C(1--)=.L(6) vC2L+S(L3) S(22) EON 1'4

S( 19)
= 

S(22 )CD-C2L *S(14) EON 175

EP = S(6)*CL EON I!7

EPI = C( b) i() EON 177

EP2 = S(J~)3S~t) ECN 17F

EP3 = C(O| CL EON .17 -

S(20)= "P -EP1 EON 1F0

C(14)= EP3-CP2 EON 131

S(21)= tP -zPl EON 1S2

C(I )=EP3+CF2 EON 153

S(23)= S(2)*CL +C(2)*S(6) EON 134

C(17)= C(2)J CL -S(2)vS(6) .EON 135

5(24)= S(')* C'2L +C(4)*S(22) EON 1-6

C(lc)= C(4)*C2L -S(4)*S(22) * CON 137

S(2c)= S(2-1)C2D -S(14)*C2F ECN 1E3

S(25)
= 

S(2) *C2L1+C(2) *S(2e) ECN 1;9

ZE = S(I) CLI EON I10
-ZE1 = C(1 S(t ) EON 101

S(213)= ZE-LE1 EON 192

S(301= ZE+LZ1 ECN 193
AMU = S(1)*CT EON 1?4

.AMU1 = C(1)*iS(11) ECN 195

S(31)= AMU-AML I EON 1'6

.S(.,2. I
=  

AMU+A-MUI ECGN 17

St (3 = S( 2 ) C2F-C2LsS(25) hu.% lIe
C DEFINE VAbI-LAOLE C;EFFICIENT OF SINE TERM EON 109

SCF(1')= -17.,2;7 - *47556A6EE-6 C EON 200C
C COMPUTE NLTATION Ih LCNGITUCE UY SL:VI.NC PRPDUC.TS CF SINE ECN 201

C COEFFICIENTS wITH THEIR RESPECTIVE SINE TEWAS EON 202

C CC'4PUTE NLTATIJN IN UELIOUITY BY SLvING P ,3DUCTS OF COSINE ECN 203

C COSFFICIENTS ITH THEIR RESPECTIVE CCSINE TERMtS ECN 204
DPSI=0 EON 205

CE =0 EON 206
CO3 h=1.19 EON 207

DP'SI=rPSI+SCF(N)*S(N) EON 205

3 DE =Du +CCF(h)*C(N) ECN 209

DO 4 K=20.34 EON 210
4 DPSI=LPSI+SCF ()*S(N) EONl 211

C CONVERT FRJ.34 SCONCS OF ARC TO RADIANS ECN 212
DPSI=CPSI .464f 136e0'-05 EON 213
CE=C"*.4;4 3ccLD-05: EON 21a

C CCMPUTE T'hU" OdLICLITY CF DATE IN PACIANS EON 215
E= 0.4Oi 7 DC -62179590-9 D-021 4 1 r- IDO2+.100 03?D-21D 3 +DE EON 216

C CCMPUTE NUTAT ION IN RIGHT ASCENSION (EOLATI-.:J OF THE EOUINOXES) EON 217
C IN RADIANS EON 218

'ON=DPSI*JCCS( E) EON 21C
RETUikN EON 220
ENC EON 221

&gODUtCIIL1T OF TR.

.pAGE
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EQUATR

DESCRIPTION

Subroutine EQUATR rotates a vector from mean

or true equator and equinox of one epoch to mean or

true equator and equinox of another epoch.

-This routine invokes subroutine PRECES and NUTATE

to generate.the requisite rotation matrices. Note that

the precession matrix is to precess to the given epoch

from the mean equator and equinox of 1950.0; the nutation

matrix rotates the vector from mean to true equator and

equinox of date. Hence, the last two of the possible

four rotation matrices generated.must be inverted.

REPRODUCIBILITY OF THE

ORIGINML PAGE IS POOR
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RAM'E EOUATR

PURPOSE TO RCTATE VECTOR FROM MEAI 0R TRUE EOUATCO AND
EOUINOX OF ONE EPOCH 7TO MEAN OR TRUE EUATOR AND
EQUINOX OF ANCTHER EPCCH

CALLING SEQUENCE (ALL EQUATR(XDINTINYODOUTTCUT)

SYMOL TYPE CESCRIPTION

X DP ' INPUT - INPUT VECTOR

DIN . DP INPUT - DAYS FROM JAN 0.0 OF REFERENCE YEAR FOR

INPUT VECTOR

TIN L' INPUT - TYPES OF INPUT
sTRUE. = TRUE COORDINATE SYSTEM
*FALSE. = MEAN CUORIINATE SYSTEM

S ODP CUTPUT - OUTPLT VECTOR

DOUT OP CUTPUT - DAYS FRCM JAN 0.0 OF REFERENCE YEAR FOR
OUTPLT VECTOF

TOUT L CUTPUT - TYPES OF OUTPUT :
* ,TRLZo =-.TRLE:LCOO3RDI;NAT: SY$Tcr;

eFALSE. = MiEA COORDIiATN YSTE,

SUDROUTIE-S5 JSLC NUTATE PRECES

CCMMJ3 LLCCKS ONE REPRODUCIILITy O THEORIGINAL PAGE IS POOR
INPUT FILES INONE

OUTPUT FIL ES ICNE

REFERENCES 'GEOCYN SYSTEMS CESCRIPTIJN'

OLUNE 1 GECCYN COCLMENTATION

SUBROUTINE EOUATR(XDINTINsY.OOUT.TOUT) EOUA 4
REALvo X(4 JY(2),NF(3.3.4).T(3).I0N.DOUToTMP .EOUA 45

LOGICAL TIN.TCLT EOUA 47

1=2 EOUA 4C
IF(.NCT.TIN) GC TO 10 EOUA 49
= I EOUA 50

C OBTAIN IATRIX TC NLTATE FROM TRUE TO MEAN OF INPUT EPOCH EOUA 51
CALL hUTATE(UIINP(l I *l) EOUA 52

C COTAIN kATRIX TC PFECESS FQROM INFUT EPOCH TO 1950 EOUA 53
10 CALL F CCES(JIONNr('IC,2)) EOUA 5d

C OBTAIN RATRIX TO P LCLSS FROM OUTPUT EPCCH TO 1950 EQUA 55
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CALL PR-CS,(OLT, NF(I,1,3) EOUA 57
=3 CEOUA 57
IF(.NCT.TOUUT) CO TC 20 .. OUA 5.

.N=4 EOUA 59
C OBTAIN VATRIX TO NLTATE FROM TRLE TO MEAN OF OUTPUT EPOCH EOUA 60

CALL "NUTATE(LU LTsNP( 1 I 4)) EOUA 61

C TIANSPOI E UuTPul EFOCH PR'-CESSICN ANU NLTATIJN M!ATRICS5 EOUA 62

20 OC 3u. 1=1,J EQUA 63

Y(I)=x( ) EOUA 6

DC30O J=1.3 EOUA oE

CO 20 K=3,. EOUA 66-

TEWF='P (l, 3 .,) EOUA 67

.NP(I,J,K)=, P(.,I. K). EOUA 6E

30 NP(j,IK)=T;4F EQUA 69

C ROTATE INVuT VtCTCR TO OBTAIN OtUTPUT VECTOR EOUA 70

DO 60 K=N,,N EOUA 71

CC 50 1=1.3 . ..... - -- EOUA 72

T(I I=Y(I) EQUA 73

50 Y(I)=.'O EOUA 74

CC CO I=1 3 EQUA 75

OC. 6 J=1,3 EOUA 76

60 Y(I)=Y(I)+NJP(IlJtK)*T(J) EQUA 77

RETLI;N EOUA 78

-END EQUA 70

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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I4AME ERROR

PURPOSE . TO PRINT GEODYN ERRUO MESSAGLS AND PROVIDE ERROR
TERMINATIUN

CALL ING. SEOUENCE CALL ERRO(NUMlRER.A)

SYMHOL TYPE CESCRIPTION

NUMBER I ERROR TYPE CODE NUM ,UER AS FOLLOWS:
NUMB.F ERROR TYPE

1 INVALID INPLT ORJITAL ELEMENTS

i . INVALID ADJLSTED ORBITAL ELEMENTS

2 INVALID CPTIUN CARD IN INPUT

4 NO TRACKING DATA FOUND IN DATA PERIOD

E- FEWER THAN F WEIGHTED OOSERVATIONS LEFT

S.NO CATA CARD TER'4INATING INPUT CARDS

7 OTHER ERRORS - NO EXPLANATION PRINTED

d DUPLICATE STATI'1.4 IN TiACKING COMPLEMENT

REOLEST FO' ADJUSTMENT OF A STATION
WHICH IS NOT IN THE TRACKING COMPLEMENT

IC PRINT GEODY, SIGNATURE

11 1/0 ERROR IN DOAs READ

12 GEOPCTENTIAL COEFFICIENTS OUT CF RANGE

12 & 14 ILLEGAL SURF CARD

15 INSUFFICIENT DENSITICS ADJUSTED RELATIVE
TO THE NUMbER OF CONSTRAINTS

A DP NAME OF INVALIC CPTION CARD IN A6 FORMAT OR THE
ETATION NUMOER IN ERRER. NOTE THAT WHEN THIS
1ARIABLE IS USED AS A STATION NUMriER IT PUST BE
AN INTEGER IN THE CALLING PROGRAM AND MUST START
CN AN EVEN CORE LOCATICN

SUBROUTINES USED NCNE

COMMJN ELLCKS FERMSG INTeLK

INPUT FILES NONE

OUTPUT FILLj FUp INLR REPRODUCIBILITY OF TIEl
ORIGINAL PAGE IS POOi
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ERPO 60

.SUD ULTINE ERRCR(N UME3R, A) 
ErP 61

RE AL~ LGF( ( 2)/6HLGREE,5HORCER/ A .rQ 62

EOUIVALcNCL (ISTAE) 
EiRC 63

CCMuN/FEr 4 SG/ IMES (26) ERPC 63

COM MOI1/ IN TtLK/LUM( 1)2) S TEP S' DUM2( 19) ERRO 64

LOGICAL STLPSW 
ERO 66

e=A 
ERRO 67

C SELECT AND PRINT EFROR MESSAGE ERRO 67

GO TO (10
0

02
0

C40.506O1OO8O901 10120,13 0 4014 . 15O 160)9 EPRO 6,
-t\UR 

ERRC 69

S hM~UER 
ERRO 70

C FATAL EAL.URS - TERINATE 'PPOGRAV ERRO 71

10 WRITE(6*500) 
ERRO 71

GO IC 100 
ERRO 73

20 hiRITE(69510) 
ERRO 73

IF(*NGT*.STELPS) WRITE(6,511) ERRO 75

IF(ETEPsW) wRITE(6.512) 
ErRO 75

WRITE(b6,13) 
ERRO 77

GO TO 100 ERRO 7

30 W: ITE(6,560) A ERRO 7C-

GO iT 100 ERRO 70

40 WRIIE(6,570) 
ERRO 81

GO T0 130 
ERRC 82

50 "W9IT (6,580) 
EPRO 83

GO Tu 100 . ERRC 83

.60" -WRT I- (6.5;0) 
ERRO 95

GO TU 100 
ERRO 85

90 WR.IT E(6,610) ISTA ERRO 87

'100 %RITE(6,99
9 ;9 ERRO 88

STCF Svv9 ERRO 88

C CN-FATAL E<RORS - RETURN 
EPRO 90

80 WRIIE(6.600) ISTA ERRO 90

110 WRIT(6,9-i99) 
ERRO 92

RETURN 
ERRO 93

C FATAL EFF<RS - TERtINATE PROGRAM 
ERRO 94

120 ilZR.Tzi(o,620) ISTA.IMES 
ERRO 95

GC 1u 100 
ERRO 9

130 J=NLMetk-11 
ERRO 97

WRITE.(6.630) CEGREE(J) ERRO 97

GO TO 100 
ERRO 9e

140 ,RITL (6,640) A ERRO 900

GG TU 100 
ERRO 100

150 WRITE (0o650) 
ERRO 102

GO TO 100 
ERRO 103

160 WRITL(6s660) ERO 103

GO u. 100 
ERRO 10'

500 FCFMAT(IHI,20XsPlCGRAM TERMINATION 
DUE TO ILLEGAL INPUT'/ ERRO 105

2 lHO, IX.'EXPLANA ION: INPUT CARTESIAN EPOCH ELEVENTS 
ERR 106

3 *EOUIVALENT TO KEPLERIAN ELEPENTS WITH AN ECCENTRICITY'/ EPRO .107

4 IH I 20XG'CREATER THAN I* PLEASE CHECK INPUT ELEW-NTS AND ',EPRO 101.

5 sEXAMINE INPUT DECKS FOP MISSING OR OUT OF ORDER CARDS.'/) ERP.O 10S

510 FOPMAT(IHI,20x, FRCGRAM TERMINATION DUE TU INAPROPRIATL INPUT.'/ ERRC 110

1 IH0, 15XEXFLANATION: ACJUSTED CARVIESIAN 
EPOCH ELEMENTS ', ERRC 11l

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POO i/
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2 *~UUIVALENT TO KEPLERTAN ELEME TS tru T4 CECC R T T~17 CRRO I1.

3 I , Xt'GREATER THA N I * /1IHC x, 'f'R(PAOAHLE CAUSES:' /) rPC 112

Ell FOut4,Al(-I .,/OX9'1) POOR FIRST ITERAIION ORBIT DUE TO PG'(;3 EPqO 11

•1 STAkT ING ELL E NTS C. A STEF SIZE TGC LARGE FUR THE - / E-PO 11

2 IH *22X, NUWERICAL OROIT INTEGRATION IN THE FIXED STEP ', ri 11b

3 . MUD ERRO 117

E12 FOF,.'AT(1l .2UX'l) PCOR FIRST ITERATION 3RUIT DUE TO 00OR , ERRO II

1 'ASTARTING ELEMENTS OR INAPPRCPRIATE ERROR BOUNODS ) ERO 11t

513 FO,AAT( IH ,23X,'2) TiHE EXISTENCE C~ WILD DATA POINTS WIHICII W.ERE'' fPROQ 120

1 ' NJT ELITED FROM THE SCLUTICN*'/) EPRQ 121

560 FOFR;AT( IHI ,23x,'PFFCGRPA.I TERINATION DUE TO ILLEGAL INPUT'/ EI!RO 127

I IH4O,] 5X oEXPLANAT ICN: TIHE CARD ',A6,' IN THE OPTION CARD 'EI-RC 123

2 $GROUP IS ILLEGAL. PLEASE CHECK INPUT FOR KEYPUNCH '/ ERRO 124

3 IH ,20X,'.ERURS OR MISSING OF MISPLACED CARDSo'/) ERRC 12t

570 FORMAT(IHI,20X,'PRCGRAM TERWINATION DUE TO INSUFFICIENT ', EPRC 121-

1 IOBSERVATIGNSI/1HO,15Xi'EXPLANATION: THE SETUP AND EP.RC 127

2 eOP RATION CF THIS RUN VERE SUCH THAT NO ODSERVATIONS Er.RO 12-

3 " *ERE */1H ,20X.'AVAILAPLE IN TH E TIME PER-1O' SPECIFIED ', ERRO 120

4FOR T1-E SATELLITE RECUESTED. PLCASE CHECK YOUR SETUP '/ EPRC 130

5 IH .20X.'DECK OR 'TAPE ASSIGNH NTS*'/) ERRC 131

580 FORMAT(Iril,2.X,'PRCGAM4 TERWINATION DUE TO INSUFFICIENT wEIGHTED'.EPRO 132

I * OuS .VATICNS.'/ EFRO 133

2 IH0 slx,iEXPLANATION: INPUT ELEMENTS AND EDITING ' ERRC 13&

3 'CRITERIA WERE SUCH TI-AT FEWER THAN 8 OHSERVATICNS wERE '/ EPRO 15

4 ,1 20X#'LEFT IN THE SOLUtTIUON.'/) ERC 13f

590 FORFMAT(I-(1 20x,'PRCGRAM TERvINAT ION DUE TO MISSING DATA CARD'/ EPIR 137

1 IH09M.1X,EXFLANATION: PRCGRAM ENCOUNTRFRED END OF FILE ON ', ERRC 13P

2 -IATAS 6~FCFE READING CATA CARD TERMINATING LAST ARC '/ ERRC 13r

3 ":C0,157. 'PLE.SE .(HFrK INPUT DECK FOR IISSING OR MISPLACED e ERRC 140

4 'DATA C,;' !:! LA C DE FNr r
^ -  F ILE'/) ERR0 142

600 FCFMAT(IHI,20X, ILLEGAL STATION POSITION INPUT'/IHO,1SXS 
ERRO 142

1 EXPLANATIC: MERE THAN CNE STATION POSITICN CARD 
WAS INPUT ', ERRO 143

2 OFOR STATICh's,15,IH*./1HO.15x,'PRCGRAI ACTION: 
THE DUPLICATE ERRC IA4-

3 O3F THIS STATICN HAS DEEN REvOVEC FP'4 THE TRACKING CCMPLEMENT'EPRC 1t5

4 ,e ./21x,'T-E FIRST STATION ENCCLNTER=ED WITH THIS 
NUMBER WAS 'E*RPC I1t-

5 OUSE., /1MHC15X. 'RoPGRAM EXECUTICN WILL BE CONTINUE
D . /) ERRC 147

C10 FCRFAT(IHI,20X,'PRCGRAM TERMINATION DUE TO INSUFFICIENT ', ERRO 1

I 9A PRIURI INFOPt ATI,3N,'/1H0,15X, 'EXPLANATION: 
THE ADJUSTMENT', EPRG I -

2 ' CF STATION',I,' HAS 9EEN REOUE3TED,'/16X,'0UT NO A PRIORI', EPRO 15c

3 1 POSITICN IS AVAILABLE FOR THIS STATION,'/) EPRC 151

620 FCF.AT(I
H I ,2JX,*

E X E5-CUTION TERMINATING DUE READ ERROR DN RANDOM', ERRC 152

I 4 ACCESS FILE,,I3/IHM.15X,'EZPOR EUFFER IS,//1XZ,Ib620A4/ 
Er RC 1-

2 16X,4(1 XZE)/) 
ERRO I-

630 FCFAAT(1HI.20OXEXECUTION TERMINATING DUE TO INPUT ERROR'/ SIRC 155

* I|HOIlX, ,cA;.LANATION: THE SETUP CF THIS RUl 'IS SUCH THAT THE I ERRC 15!.

* ESTIMATION OF'/20X,
' GErPCTENTIAL COEFFICIENTS OF ',A7, ERRO 157

* 'GRAT R TI-N USED IN THE'/20X,'CEOPOTENTIAL EXPANSION HAS 
, EPRC I'e

4 BdEEN RECUESTEC.') 
EFRO 159

640 FCRVAT (1H1* C>,'PRCGRAM TERMINATION DUE TO ILLEGAL INPUT'/ ERRC 160

S IHO1bX, 'EXFLANATION: THE CARD ',A6,' IN Tt-E OPTIJN CARD ', ERRO 161

* 'otIOUP IS MISSING A CONT INUATION.,'/1II *20X,'PLEASE 
CHECK ', EPRO 162

* 'INPUT FOR MISSING OR MISPLACED CARDS* ') EPRO 163

650 FORVAT (IlcI ., PGLGRAM TERINATION DU! TO ILLEGAL INPUT'/ ERRO 164

• IHOs 15.Xl'ELANATION: AN ILLEGAL SUFACE DENSITY INCREMENT , ERRC 16S

& *SIZEL AS SPEC IIIEOD/IH ,20X,'PLEASE CHCK INPUT FOR '. ERRO 160

* 'KEYPUNCH EFRCRS' ) 
ERRC 167

REPRODUCIBILITY OF Tji
ORIGINAL PAGE IS POO,'
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660 FC~vA 1(tl U ,.2U..,*ECUTION4 TK.MTN4ATror Dou rTO TwAPPop-(rrE E IPT C~RPo L

• JH1O IX, 1- XFLArNATION: TtIE SFTUP C.F THIS DCCK IS SUCH THAT *, EF:PC I C

eTI-E Nutl-:d OF SUF ACE /21X a .EN S I T Y CONSTRAINT EQUATIONS E RRC 171

** *IS k'ATEH ThAN OR FOUAL TC'/21. 
ERRC 172

S I IT NUMEL. OIF ACJUSTLD SURFAC [ENSIYI"ES /| ERC 172

99S-.9 FO 1T(I2XI(
"5

2 X I - 1 4  1 X 5(H IHv) /-OXl.tX2H 2X, 2H*=/5OX*2H**#2X.2H* EFRC 177

* 3X, " /bCX,2H ,2. ,2X ,22Hi , * /,J0 K 2 t * , I X l,21 2X. 3 H* - X EPP'C 171.

1X 3H_ t*/zC (>.4H1 X. 5 I X 3 (C 1H* ) ,3 1 X, 3MH :v/51X,6( 111r) 9 IX,2 11-v JOXFr- C 175

24c* 1X4X% H k,2 30 X 2F.3 0X. H 0X / ?OX.Ht*93X s2H 9*2 X / 2 H Errr 17f

4 X 12h *7X 2tv2 CX.2 F t/A 3 X 2 , X a2 H***2SX.2#C/47X ,2Hm: 
P PGC 177

9 X *2 r.-* X 4 H, 5X , 1t 7,7X i X3Xr13H** .'4H*+ X PO 17-

o 3iv*.o 2x sF**2XXH /: x2 I&, Ax2H 10As IH 2X 6(1H*),^X*v
2 *t- ERAC 170

o I tiA3l F X  2 X HR.1 I X .4H
I ,4X. 4H4vH ,X.2H* 4'.3.; v 3H .s I X . LRRC 1C

o (Ixvi)/41*X.2H **.1X.2H ,.10X.2Ht- 1X.3H* *,3X.IH,.3Xv2 11 *,3X. EFRC 1.1

4 2H**14Xe21-IF 2 X.3-*.5X X,2Hi tX.2H 5X.41-1***,3X,2H**/ ERIO 132

42Xv 4 ( H*) I .10X.2H *. 3X.4H* ,: AX.2114:Lt-X,2H** 
3 X.2I *4 4X *2tl ' EPRO 133

oXo2 Hf ' 32 H,2 h ** 6X. 2 H * t X2H 2H)
/ C3 X -4H****8Xo2 H **' ' 3 K *H* A** 6 X

X
P C 12x

s 2h* o 2 5x s 21 , 22 *, x,2H 5X.2H4A,4X.2H:o5X#211*4,15X t2H*/ EVRO

43* 6H* ,6x.2 H- .3X .ss,6X2H*X*2Hl*.3X.2H***
4 X. EPRO 1&6

31****4X ,oH** ,4Xs31{'4- ,5X,2H*
' ,5X. 2HIt ' /4 2 X.2H '*,2X,9( lH* ) 5XE R Q C 1~7

S" o(IH* X 2X 1; *.re3X.2H 4 ,AX, H= X5(1H IH 3X,#2H ,3X s3Ha .5XE. QC 1 
-

* 2; *X2r v Ir l / X . 3 H * 6* lX 6 ( I H ) .7X'-'' s x 
4 X,5(1H I .) 6X.6( I  H) }  qC 1 0

S IXh*2H .4 .,4i* =x IX.2H**4X,3H* ,4Xs4(IH )/97X.2H /?X ,7X ERC 190

* .He4./4 1 X 7 1 )/40X, 5 7 ( 1*)) ERRO 191

END ERqO 192
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ESTIM

DESCRIPTION

ESTIM is the Bayesian least.squares numerical

parameter estimation subroutine designed specifically

for the GEODYN system.

ESTIM has four types of calls, each performing

a specific task. The tasks performed on each of the

ESTIM calls are the following:

1) Initialization.

2) Formation of the estimation matrices.

3) Estimation of single arc parameters and,

on the last inner iteration, computation of

effects of single arc parameters on adjusted

geodetic parameters.

4) Estimation of geopotential parameters.
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REPRODUCIBILITY OF THE
NAME ESTIM ORIGINAL PAGE IS POOR

ENTRY POINT PURPOSE.

ESTIMI INITIAL IZAT ION

ESTIM TO ESTIMATE CORECTInr4 VECTOR TO STATE VECTOR
USING METHOD OF BAYESIAN LEAST SOUARES

CALLING SEDJENCE CALL ESTIM1(SUMlSUM2,D)ELTAST:OS.STDOS-oSIGST
A ,

.DI AS n IAS'),=1I4SS!;, ISTAN ,-STANO9LOCt

BIASNOPARNOS,INDXC S,TDEN,TOSIG)

SYMROL TYPE DESCRIPTION

SUmI )P INPUT & OUTPUT - NORMAL MATRIX

(1)

SUM2 D o  INPUT & OUTPUT - RIGHT HAND SIDE OF NORMAL

(1) EOUATIONS

DELTA DP OUTPUT - CORRECTION VECTOR

(1)

STPOS DP INPUT & OUTPUT - CUPPENT STATION COO-DINATES

STPOSO DO INPJT - A PRIORI STATION COOR)I3ATES

(3.'1)

SIGSTA INPUT - STATION COORDINATE VARIANCE/COVARIANCE

(3.3.1) MATRICES

FBIAS 3) INPJT & OUTPUT - CURRENT )RAG, SOLAR RADIATION,
(1) BIAS, GFOPOTENTIAL r SURFACE

DENSITY VALUES

BIASO DP INPJT - A PRIORI DRAG, S .AR :A)4ITION, SIAS, AND

(1) GEOPOTENTIAL VALUES

.BIASSG D D  INPUT - DRAG* SOLAR PAIIATION. RIAS, GE3OOTENTIAL
(1) AND SURFACE DENSITY VALUES

ISTANO 1*2 INPJT - STATION NUMBERS

(1)

ESTANO It2 INPJT - MASTER STATICN LOCATI3N INDICES
(1)

LOC 102 SCRATCH

(1)

BIASNO I12 INPJT - rRAG, 53LAP PA)IATION, nlAS GEO)POTENTIAL

(1) AND SURFACE DENSITY L3CATION IN)ICES
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PARNOS 1!2 INPJT - PARAMETER NUMRERS

(1)

INDXCS I02 INPUT - INDICES OF ADJUSTD GE3DPOTENTIAL

(3,1) . COEFFICIENTS

TOENO DP INPUT - APRIORI VALUES OF SUR=ACE DENSITIES

TDSIG DP INPJT - APRIORT SIGMAS OF SUR=ACE DENSITIES

(1)

CALLING SE3JENCE CAL ESTIM(ITYPESIGM&RESID4,M:ARTL)

SYMBOL TYPE DESCRIPTION

ITYPE I INPUT - INDICATES TYPE OF OPE4ATION TO IE
PERFORMED

SIGMA DO INPJT - MEASUREMENT STAN)ARD 3EVIATION

RESID D0 INPUT - MEASUREMENT RESIDUAL

PPARTL DP INPUT - PARTIALS OF MEASUREMENTS WITH PRSPECT TO

(1) UNKNOWNS

CO'4MQN BLOCKS APARAM CFLEM CON3UT COARAM INITOK
PRIORI

INPUT FILES . NONE

OUTPUT FILES NONE REPRODUCjijjIlj O F 'fitORIGINAL PAGE IS POOR
REFERENCES 'GEODYN SYSTEMS DESCPIPTIrNI

VOLUME 1 - GEO YN DOCUMENTkTION'

SUBROUTINE ESTIMI(SUMI.SUM2,DELTA,,STo STS" 3SISTA.3RIAS,4TAS ,ESTT QA
S BIA5SG, t ISTArO SnOETANO ,LOC, RI ASNO PARNS, I '4)XCS,. TOEN, TDS I G) rT I oo

IMPLICIT RFAL*A (A-HC-Z) FrTI 'CC
LOGICAL LINNER*CMOGPRqMAT F-STI rli
INTEGER PARMAX.ESTSTA.QMATNO.SIM.DAT FSTI ,(
INTEGER*2 ISTANO.ESTANn,LOCgIASNO,PARNOS.IN'XCS PtFe1 ,
REAL SISTASTA TOTVARCOV FS.TI CI
DOUBLE nPECISION MPARTL FSTI *r
DIMENSION SU'A1(1),SUm2(1)..STPDS(3.1)STPOnSn(3.1).SIGSTA(3,3.,) FSTIT 'CA
S 9-41A;( I ), F?.PIAS(C 1) . FPIAScSG( 1). I T.;-( 1), -STANfj( I ) ,LO7( I), ST *r

, CIASN3( 1 ),PAR'O.( I( ),DELT A ( I ) TPA$' TL( ), IN3XCS ( 3 ),TrD:N (1)I , FcTI "r
TOSIG( ) . FT fT I '

COMMON/ADARAM/ INPAR. I NoAO IeN9I AS, FSTST4. NSAT,NGOARC9.N1)oEC1.NPAPAMfcT I ' 1
* . N[EIASPAFMAX FSTI 'I
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COMi3)N/C-LEM/ELEMST(6.2).ORRELA(14),PMST3T ESTT !12

CCIMMON/CONOUT/IGI( ).NFONMX, IC?(1C) FST1 113

CnMpN/CPA4.RAM/NSTrANMASTo.NSTESTrNDIM.MtMTI AS,NGDOC1 NGPC2 ,  ESTI 114

* NGPC'.,NCSEST.Cv-'GP,LIM I L IM2#NDENoNOENSTsNTIDST*NTIDENo ESTI 115

INNRS4 NCCNST NDCONS, ESTI !16

COM ON/II[TRK/IE0fMD(4),BMATNO. SIMDAT(11) FSTI 117

CCM.1N/P IORI/FLEA"(62)VARCV 2)TITLE(30)RAG(181 FSTI 118

OATA NO ILE/0/ FSTI 19Q

INr)XNO(.I)=NDIM*(I-1)-(I( I-1))/2 ESTI '20.

RETURN FSTI 121

ENTRY ESTIM( ITYPE.SIGiAtRESIOMPARTL) FSTI 122

C INITIALIZE ESTI '23

GO TO (10.2C0,3000000),TTYPE ESTI 12&

100 PAR MAX=I NPARI ESTI 125

IF(N9 1AS.GT.0) PARMAX=NEONMX+2 .... FSTI 12,

ISTART=TNPARI+1 FSTI '27

II=LIMI - E
S T I  12R

CALL CLEAR(SUM22, 11) . STI !2Q

II=INDXV3 D( 1 )+NDII F STT '7"

CALL CLEAR(SUM1,2. II) ESTI 13!

SLINNEP=LIM2.GT.O.A;NO.(NMAST.GT.0.OR.NG'C OM.ST*C.OP.NTIDEN.GT.0) F~TT 13.?

BMAT=°FALSEo ESTI !33

IF(.*NOT.LINNER) RETURN FSTI 1'34
BMAT=94mATNO.GT.0 FSTI .3

.

IF(N'AAST.GT.C) PARMAX=NEONAX+8 ESTI 176

IF(PARMAX.EO.INPARtT) PAPRAX=NEONMX ESTI 37

NST ART :') I *N- 3'AST -A+ -?CPC -NT I EN ESTI o

RETURN ESTI ?a0
200 WT=1.o3D/(SIGMA*SIGMA) Estl 41

C SINGLE ARC F3RCE MODEL- PARAMETERS. FSTI a14

IST=0 E. STI ~3

DO 240 T=1.INOARI ESTI 4aa

T=MPARTL( I )*WT FSTT ! 5

SUM2( I )=Stm2(I )+Tt RES ID ESTI '44

DO 235 J=I.PARMAX ESTI ?47
II=PARN3DS(J) ESTT &R

IF(II.EO.0) GO TO 235 FSTI ?
12=IST+II ESTI 150

SUM(I(2)=SUM (I2)+T MPARTL(J) FSTI 151

235 CONT!NJ FSTI '52

.240 IST=IST+NOOIM-I ESTI 153
C EIASES ANOD GEODETIC PARAMETERS ESTI ;154

.IF(PAR'AAX.EO.INPARI) RETURN FSTI 155
00 250 I=ISTART.PAPMAX ESTI 156

I1=PARNO (1) ESTI '57

IF( I.EO.0) GO TO 250 REPRODUCIBILITY OF THE Fs5I sRA
T=MPARTL( I )*wT
S T=MPATISL( I)41 .REWT ORIGINAL PAGE IS POOR FST isq

SU2(11)=S'42()+TREID FESTI 1 6

DO 245 J=I.PARMAX FSTI "61

12=PARNOS (J) FSTI 162

IF( ?.r.
? )) GO TO 245 FSTI ! t

IF(12.LT .II GL TO 242 FRTl 1 .
NCOL'1= TI I FTI 1

IST=NCOLM1tINDIU-(lI*NCLM1 )/2+I2 ESTI 64

GO TO P%4 ESTI 167
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242 NCOLMI=12-1 ESTI 1 F
IST=NCOL'4t*NDIM-(12NCOLM1)/2 + I1 FSTI 169

244 SJI1( IST)=SUM1(IST )+T*uPARTL(J) ST 170
245 CONTI"J .  FSTI 171
250 CONTINU F FSTI 172

C ADD SINGLE A:C PARAMETER A PRIORI ESTI 173

RETURN ESTI '174
C ELEMENTS ESTI 175

300 IST=O ESTI 175

DO 310 L=1,NSAT FSTI 177

L1=6*(L-1 ) FSTI 17P

00 310 1=1,6 ESTI .17

11=L1+I FSTI IRO

00 3'5 J=1.6 FSTI !PI

305 SUM2(II)=SUM2( 11 )+VARCOV(IJ. A)*(ELF 4O(J,1)-ELEMST J eL)) ESTI .R2

DO 335 J=1,6 FSTI 183
I1=IST+J+L1 ESTI !P1

308 SU1(11)=UM1( 1I )+VARCOV(J. IL) ESTI R5
310 IST=IST-DOIM-I-LI ESTI 186

C CRAG. SCLAP RAOIATION. ANC BIASES ESTI IR7

NaSGP=.31 4S+NGPARC EST I 1

00 315 I=1.NDSGP ESTI 1eP

II1=IASNO(I) FSTI 1.
IF(I1.EO.D) GO TO 315 FST 19!

T= .ODC FSTI a02
IF(I.LE.1MBIAS) T=1. 0D0/81A SG( I )z 2 FST 193

SUM2( 11 )=SUM2 )+ ( 8IASO( I )-F AS( I)) ESTI 194
I1=INOXND( 11)+I1 FSTT 105
SU 1(II)=SUMI(II )+T FSTI 19A

315 CONTINUr EST! 107
C CN OPTICN , WrITE NOPWAL MATRIX FSTI o10

IF(OE'AT) CALL' BMTWR T(SUM1,SU 2. INDXCS. IAR.ND(NG C1) ,RIAS0(NGPC 1 ), FSTI 10
S OIASSS(NGPCI ).ESTANlISTAN3.STPOS. N)ILE) ESrT 2c0

C INVERT N.0RvAL MATRIX OF SINGLE AoC PARAMETERS FSTI 201
CALL SYMI NV( SUm1 skCIM,NPARAMODELTA) ESTI P02

C CN LAST INNER ITERATI3N CC'4PUTE E=FECTS OF ARC =ARAMET-RS ON FSTI 2?
C GEODETIC oA4AMETFRS ESTI 2C4

IF(.NOT.LINNFR) G3 TO 525 ESTI ~05
=I NOXNO (NSTART) ESTI 20C

DO 500 I=NSTART.NDIM FSTI 20
LI=0 FSTI 20A
00 450 L=1,NPARAM Fsf 209

DELTA(L)=Z .OCO REPRODUCIBILITY OF THET 10
IST= ORIGINAL PAGE IS POOR FST I .11
00 400 J=1,L ESTI 212
JI=IST+L ESTI 213
J2=IST+I FSTI 214
DELTA(L=DELTA(L )+SUM41(JI SUMI(J2) ESTI 215

400 ISI=IST+ ')1M-J FSTI P1i
IF(L.EO.NOAR)M) GO TO 425 FSTT 217
LDI=L+ ESTI a'!
DO 410 J=LPIN0ARAM F0Tr 2O1
JI=LI J FST I 2:
32=1 T+ FSTI P21

C SUriTRACT nur SINGLE ARC EFPFCTS ON GCODETIC P RATERS FTI >7P
OELTA(LLTA(L) TA(L)+SJI.l(JI )*SUI'41(J2) FSTI ?2~
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410 IST=IST+NDIM-J EST? 224

425 SUM2( I)=SUM2( I )-SJ M2(L)*DELTA(LI ESTI ' 25

DO 440 K=I,NDIM " ESTI 226

KI=11+K FSTI .27

K2=LI+K ESTI 22R
440 SU 1(KII=SUM1(K1)-DELTA(L)SUI1(K2) FSTI P29
450 LI=LI+NDI -L ESTI ?30

J1=I ... ESTI 231

DO 495 J=1,NPARAM ESTI 2'32

SUM1(JI I=DELTA(J) ESTI 233

495 J=Jl+,jf) M-J FSTI ??t

500 I1=I1+N3IlM-I ESTI 735
C COMPUTE CORRECTION VECTOR FOR SINGLE ARC PARAMETEQS ESTI 223

525 IST=0 FSTI 237
L=6*NSAT . FSTI 23
DO 550 I=1,NPARAM ESTI 239
DELTA(I)=0.000 . ESTI -aO

11=I FSTI 241
DO 540 J=1lI FSTI 242
DELTA (I ) = DELTA(I)+SUM 1( 1 )*SUM2(J) . FSTI 43

540 I1=11+NO[IM-J ESTI 244

IF(I.EO.NPARAM) GO TO 548 FSTI t. 5
1P1=I+1 FSTI ?45

DO 545 J=IP1,NPARAM ESTI ?a7
1I=IST+J FSTI 948

C UPDATE ELEMFTS ESTI 2P0

5 5- DELTAt ( =I = .1AT I'I+ U MI( 1 1 *SU2J) 'ESTI ? 50

548 IF(I.LF.L) ELEMSTI I =ELEMST( Il)+DELTA(1) ESTI 251

550 IST=IST+NDIM-I ESTI 252
C UPDATE CRAC., SCLAR RADIATION, AND BIASES ESTI 2E

IF(NOARA4.EQ.L) PETURN ESTI 254

DO 560 I=1.NeSGP • ESTI 255

11=1BIASNO(I) ESTI 256

560 IF(11.NE.O) OI8AS(I)=eBIAS(I)+DELTA(I1) FSTI 257
C AOD GEOPOTE'TIAL COEFFICIENT A PRIORI .FSTr ?5

RETURN ESTI 25?

.600 IF(NG COM.LE.0) GO TO 6C6 FSTI ?60
T=.ODC .FSTI 261

DO 635 I=NGPC1,NGPC2 FSTI 262

I1=BIASNO(I) ESTI 263

IF(I1.EO.0) GO TO 605 ESTI 26A

SUM2(II)=SUPM2(I1)+ BIASO(I)-BBIAS(I) FSTI . P(s
I1

=
IN

D X ND(11)+I1 ESTI 2f6
SUI(II )=SUMI( I1)+T rSTI p67

605 CONTINU.E ES TI ?6t

C ADD STATION olSITION A PRIORI REPRODUCIBILITY OF THEO
606 IF(NTI)EN.LE.0) G3 TO 750 ETI ;70

L1=NSTAlRT+NGrCCM-1 ORIGINAL PAGE IS POOR ESTI 2?71
DO 725 I=1,NTIDEN ESTI -72
T=1.000/TDSIG(I)* 2 FSTI 27
I=L1+I FTSY ?7a

SU I2(TI)=.U'A2( 11 )+T*(TOEN. O (I )- OlAS( I+NGmC ?)) FS ;! ?7

1=IND 0(1 )+ F.%TI 27f
725 SUMI(II)=SUM1(I1)+T FSTI 277
753 IF(NASTO.o.C) GO TO 630 ESTI 7p,

11 =NSTAT +N CoCO- +V TI DE N FSTI 270
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IST=INDNO(I11) ESTI 280

L=O ESTI ?PI

00 620 I=1,NMAST ESTI 202

608 L=L+ I ESTI 2el

IF(NU18MR?(LESTANO NSTFST)EOe C) GO TO 608 FST 28R

DO 620 J=1,3 . ETI PE5
00 610 K='1.3 ESTI 286

610 SUM2( 11=SUMI2( I1)+SIGSTA(J.KL)*(STOSO(KoL)-STP3S(KoL)) FSTT 7

12=IST+II E.STI . F8

00 615 K=J.3 ESTI ? R
SUM1(12)=SUMI(12)+SIGSTA(K,J,_) FST 203

615 12=I2+1 ESTI 201

IST=IST+NDIM-I1 ; FSTT ?o2

620 11=11+1 ESTI 293
630 IST=INDXNO(NSTART) . ESTI "0.4

II=IST+NSTART - - - - ESTI P05

C INVERT NIRMPL MATRIX DF GEODETIC >ARAMETERS FSTI 206

12=3*NMAST+NGPDC MNT I rCEN ESTI 07
CALL SYMINV(SU1A(I1),.12.12,DELTA(NSTART)) rSTI PqR

12=IST FSTI 2P0

ISTA=0 ESTI 30n

DO 650 I=NSTART.NDIM F STI 301

DELTA(I )=.000o ESTI C2?

C COMPUTE GEODETIC PARAMETER CORPECTION VECTOR FSTI .03

11=12+I ESTI 304
00 640 .J=NSTART I ESTI 35

DELTA(I )=ELTA(I )+SUM 1( 1 )*SIUM2( J) FSTI 06
640 11=I1+N)IM-J ' FSTI '"'7

IF(I.EO.NDIM) GO TO 648 FSTT 08
IP= 1+1 EST 7?

DO 645 J=IPI,NDIM ESTI 310

11=IST+J EST! I 1

645 DELTA(I)=DELTA(I )+SJMI1(11)*SUM2(J) ESTI 712
C UPDATE GEOPOT7NTIAL COEFFICIENTS 1STI ?!1

648 11=I-NSTART+I-NGPC0M-NT IDEN rStI -14
IF(II.GT.3) GO TO 649 EFST 315
I 1=NGPC 1+ I-NST ART ESTI 3!1
R88AS(I1)=9 AIAS( I)+DELTA(I) ESTT 117

C UPDATE STAT ION COORDINATES ESTI 318
GO TO 650 ESTI .19

649 IF(MOD(II.3).NE.1) GO TO 40 FSTI 71P
J1=O FSTI P21

30 ISTA=ISTA+1. FSTI :322
NOCON=N.JMLOC(ISTA EST ANO.NSTEST.LOCI FSTI 123
IF(NOCON.EQ.0) GO TO 30 FSTI -34

40 Jl=J1+1 EST TI 25
DO 50 J=1.NOCON FSTI 37.P
J2=3*(LOC(J)- )+J1 .STI "27

53 STPOS(J2 .1)=STPOS(J2.1)+DELTA( ) FST 1 7?R
650 IST=IST+NDIM-[ ESTI '20

RETURN FSTI ' '7
END ESTI 17 1

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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DESCRIPTION

F evaluates the total acceleration of the satel-

lite due to all of the forces present in the model.

F is primarily executive in nature, calling subroutines

for all effects except solar radiation pressure. F also

computes the partial derivatives of the acceleration due

to radiation pressure with respect to the satellite

reflectivity coefficient..

The satellite acceleration vector is computed in

an instantaneous coordinate system, referred to the

true equator and equinox at the integration time. REFCOR

is called to transform the-position, and velocity if

required, from the reference to the instantaneous coor-

dinate system. 'After the evaluation of the accelera-

tions, REFCOR is again called to transform the accelera-

tion vector to the inertial reference system for integra-

tion.
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NAME F

ENTRY FOINT PURPCSE

FI INITIALIZATION

F ; 10 EVALUATE SATELLITE ACCELERATION VECTOR AND"

FORCE MODEL PARTIAL DERIVATIVES

CALLING SEUcNCE CALL FI(GkPAR)

SYMVCL TYPL CESCRIPTION

GRP A DP CUTPLT - FORCE, MODEL FARTIAL VECTOR

(3e1)

CALLING SLUUaNCE CALL F(T*S,FCT.FCALL)

SYMHCL TYPE CESCRIPTION y P P

T OP INPUT - TI1'E IN SECONCS

S DP INPUT - SATELLITE STALE VECTOR

(6)

FCT DP CUTPUT - SATELLITE ACCELERATION VECTOR

(3)

FCALL - L INPUT - =.TRUE. NO ACCELERATIONS NECESSARY

=oFALSEo BOTH ACCELERATIONS & PARTIALS

NECESSARY

SUOROUTINaq- USEc FREFCCR EPFLM EGRAV SURDEN DRAG

SUNGRV TICAL COTPRD

COMMGN .ELOCKS CEPHEM CTIVE FMODEL INTBLK MOONGR

XYZ

INPUT FILES NONE

OUTPUT FILES NONE

FEFERENCc-S GEODYN SYSTE'S DESCFIPTION

%OLUF I - GECCYN OOCLMENTATION

SUEOLTINE FI(CRPAR) F 50

IMPLICIT RLAL*6 (A-H,O-Z) F 51

LOCICAL FCALLIOREFT F 52

INTEGEN ADDSlAr) ' F 5

COUELL PRECISICN WOODYLOVE.VOCEL F St.

DIMcNSION GFPAF(3,I).S(6).P(3),FCT(2) F 55
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CC WIU/CE1M/VARD(24).LO *GEPHEN( 6'- ) F 56

CCVtuh/CT I /CATALP(2) DAY0 rSTART CAY2 ORH1(6) , Y F 57

CCM-NAN/FM4J)FL/iNLX1 I1NXCX2,I DEX3, INDEX%.,CS(30,33) ,MODEL(8) F 58

COVC P'I / l I T oLrL / I I 0 T I. THOCT2 ,iH 5T2 , *'MI (2) , AE SO, FL AT( 3) , C13( ) .9(6) F 59.

* p1 M,(2), AFLl(4),llIETGO,MDCDY(31) ,ADDR(4),SRAD(2) ,LOVE(3) F 60

* TORFT,NUCY 
F 61

CCL h/:lOL ri/CPXUV(6)RHO( ( 3, 6 )RHCS ( 1 2 F 62

CCV(,IjN/XYZ/LLE(G ) iR SO. ISAT. IFO CE(2) F 63

REtTLN F 64

ENTFY F(T,S,FCTFCALL) 
F 65

I F (-CLL.ANO.I .EOTPREV) RETLRN F 66

lPRcV=T 
F 67

CC 100 I=1. F 66

100 ELEV(I)=S(I) 
F 69

CAY2=T/oo64C4 
F 70

C PRECESS AhN NUTATe POSITION TO TRUE OF CATE . F 71

CALL REFCO r(C'AY2o.FALSE. ,ELEN ) . F 72

C fEAD LUNA. SOLAkR OLANFTA;,Y EP-EMERIDES F 73

CALL Ep~ hi(MAY2..FALSE) F 74

S DAY1-.INT()AY2) y0 -, . F 75

CCAN=LAY2-1AY

C COMPUTE kluHT ASiLEFSION OF GREENIAICH F 77

THE TG=Th1TGO+TEI-DOT1 ,OAY+THDCT24-CDAYtEO F 78

INDX2=1ND.LXI-1 
F 79

IF(FCALLJ INDEY2=INDEX4 F 80

C ADD GECFPUTENTIAL ACCELEPATION F 31

CALL EGkAV(Tt-ETGrASATrCT) F 82

C -ADD .SURFACEL )ENS l[Y ACCEL RATICN..ANO CO PUTE PARTIALS F 13

CALL SUkEN(FCI,T-2TG) F S.A

C ADD LUNAR. SOLAR, FLANETARY GRAVITY F 55

CALL SUNGRV(FC1) F 8

C ADD TICAL ACCELERATIONS F 87

IF(.NUTFCALL) CALL TIDAL(FCT) F 58

IF(APGt(ISAT).EQO0.0D0) GO TC 700 F 89

IND=SRA ( ISAT)-IFCNCE(ISAT) F 90

IF(tPG;A(ISAT).LT0.o0D0) GO TC -50 F 91

IF(CPUV(2).GT.OOCO) GO TO 500 F 92

DO-t.0 1=1.3 F 93

450 P(I)=ELE.M(I)-CFXUV(2)*VARD(1+4) F 94

PMAC-UTPRL'(P. F) F 95

IF(FMA.LT.ASCI GC TO 650 F 96

500 IF(FCALL) GO IC 610 F 97

C APPLY SCLtNR RA)IATION WHEN NOT IN SHADOh F 9e

00 t00 1=1.3 F 99

.600 FCT( )=FCT( )-APGfM(ISAT)*VARD(I+4) F 100

610 IF (INDX.LE.0) GO TO 700 F 101

C COMPUTE SCLAR HACIATION PARTIALS F 102

CO 25 1=1.23 F 103

625 GRPAR(I.INOX)=-APLM(ISAT)*VARO(1+4) F 104

GO TO 700 F O1E

650 IF (IhNDALL*0) GO TO 700 F 106

CO t60 1=1.3 F 107

C60 GRPA '(1.INLX)=C*0CO F 10I

700 1F(( I, AT ) .. C.ODC) GO TO EOO F 109

C PRECESS AND NuTATe VELOCITIES TO TRUE OF DATE F 110

CALL R(FCOJR (CAY2, FALSC..ELE:( 4) F 11I
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F 112

CT=LAY2-DAYU 
F 113

C ADD CRA- ACC-LLRA ION AND COMPUT[ PATI ALS F 113

CALL CC,(-:AATFCT.DT) 
F 114

600 IF(FCALL) RiTFN 
F ItI

C PRECESS AN) NhUlTATE ACCELERAT ICN TO CEFE ENCE SYSTEM 11

CALL i LFC.Ok(DAY2o.TUCe iFCT) 
117

RETU; 
F ll

END

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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1rb ContPUTE

CLL

REPRODUCIBiITET OF THE

ORIGINAL PAGE IS POOR
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FLUXM

DESCRIPTION

SFLUXM stores in half-word integers ten times the

daily mean of the eight three-hourly geomagnetic indices,

K
p

FLUX tables must be updated using the values obtained
from bulletins printed by ESSA., Boulder, Colorado. An ex-
ample of the bulletin is given on the following page.
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GEOMAG(NETIC ACTIVITY IN DIC; October 1972

MAY 1972

DAY THREE-HOUR RANGE INDICES SUM Ci  C pI 2 3 4 5 6 7 8cp

I D 4- 4- 4 3- 3- 3 3+ .:- 6- 1.11 10 1
2 0 3- 3 44 4 3 2- 3- 3 26- 1.1 1.0
3 2 2- 2- 2 3 2 1. 1 15- 0.3 0.4 7

:4 0 1- 2 2- 1 2 2- 1+ O4 11i 01 0.2
5 0 2- 2- 1- 1+ 1- 1+ l1 3 12- 02 0.3 6

6 2 1+ 3- 2. 3 2' 3- 2- 18- 0.6 0.5 97 O0 2 1- 0 0, 0+ 1- 1- ). 6 ,.0 0.1 3
8 Q0 1- 1- 0O 0+ 1 1 2+ 1- 7 0.1 0.1 4
9 1+ 2 4-.3 3- 2+ 3+ :- P2 ! 0,9 0.P, 3

10 2 2 3- 2+ 2 2 3 2 18 0.5 0.5 9

11 1- 2+ 1+ 2 2 2+ 2 2+ 15 0.3 0.4 7
12 2 3 3 3- 2. 1+ 2- ).. 17§ 0.5 0.5 9
13 3 1+ 2- 0o 1- 2+ 2- 3 15- 0.3 0.4 8
14 2,- 2- 2 2- 2 2- 2- 2-- 15- 0.3 0.3 7
15 D 14 0' 1 2- 1 2 8- 6- 21* 1 4 1.4 33,

16 D 6 4- 2. 3- 2- 1, 1 i 20< .1 1.o0 18
17 3 2,- 3- 1+ 2+ 3- 1 2 18- : Q6 05

2- i 1 1 - O t 0 5 1 01
19 y i - i 1- 1-.0 + O0 1 2 7- 0.2 0.1 4
20 00 2 1 1- 2- 1- O0 0+ 2- 8'+ 0.2 001 4

21 00 1+ 1 1- 1- 0+ 1 2- 1 8- 0.0 0.1 4
22 0 2 2. 1+ 1- 1- 1 2- 1+ 11 0.2 0.2 5
23 2- 1- 0+ 0+ 1+ 34 2* 3- 13- 0.4 0.4 7
24 Q 2+ 2< 1+ 0< 1- 1 1- 0. 9 0.2 0.2 525 Q 1 1 2- 1 1 1 2- 24 I1 0.2 002 5

26 3- 2 1 1+ 1 2<- 3- 3 16 0.3 0.5 8
27 2 1- 04 1- 1+ 3- 3 3 )4t 0.4 0. 8
28 D 3 2 3- 3+ 4 5- 44 2- 26<- 1.2 101 22
29 2+ 3- 2 3 2+ 2+ 2- 2+ 19- 0.6 0.5 10
30 3 3 1+ 2- 3" 4- 4- 3- 22 08 0.8 O.B 14

31 3- 4- 3 3- 2' 2+ 1 3 21 0.8 0.7 12

MEAN 0.50 049 . 10
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NAME FLUXM

PURPOSE STORES MAGNETIC FLUX INDICES. VALUES ARE DA.. .
MEANS CF KP TIMES 10

CALLING SEOLENCE CALL FLUXM(NARCS)

SYMBOL IYPE DESCRIPTICN

. NARCS I OUTPUT - NUMBER OF ARCS

SUBROUTINES USED FLUXS

COMMON BLOCKS NCNE

INPLT FILES NONE

OUTPUT FILES NONE

REFERENCES 'SOLAR GEOPHYSICAL DATA, PART 1'
E.S.S.A.. BOULDER, COLO.
'GEODYN SYSTEMS DESCRIPTION'

, , ," - . .. . .
. . , ... - , .,LU X 28,

INTEGER NFLUXS/5785/ FLUX 28
INTEGER42 MFLUX(5785) FLUX 29
INTEGER 2 FLUX 30

o MGFO1(122) .N'GF02(184). GFO3(181 )MGFO4(184).MGF05(182), FLUX 31
* MGFO ( 184) ' MGF07(181 , MGF08(184).MGFO9 (181),MGFI ( 184). FLUX 32
* MGF 1(181),MGF12(184), ,tGF13(182).M GF14(184), FLUX 33
* MGFLL1(11) ,VGFLU2(104) ,MGFLU3(181.).iGFLU4(184 ).MGFLUS(181) FLUX 34
* MGFLU6(I e4) GFLU7(182) ,GFLU(184),MGFLUGFL (181),.MGFL I(184). FLUX 35
* MGFL11(181 ).NGFL12(184) ,MGFL13(181),MGFL14(184),MGFL15(182). FLUX 36
* MGFL16(1e4) 'GFL17(181 ) MGFL1 8(184) FLUX 37

EO LI VALENCE FLUX 38
e(MFLUX(1 ), MGF01(l) .(W'FLUX(123 ). MGF02(1)). FLUX 39
e(MFLUX(307 ), MGFC3(I) ,(MFLUX(488 ). MGF04(1)), FLUX 40
*(MFLUX( 72 ). MGFOS(1)),(MFLUX(854 ). MGFOS(1 )) FLUX 41
e(MFLUX(1038), MGF07(1) ,(PFLUX(121-). MGFOB(1)), FLUX 42
e(MFLUX( 14C3). MGF09(1 ) ,,(FLI"X(1584 ) MGF10(l )) FLUX 43
e(MFLUX(1768). GF11(I)) ,(MFLUX(1949 ), MGF12(1))* FLUX 44
e(MFLUX(2133). MGF13(1)) .(PFLUx(2315), MGF14(1)), FLUX 45
*(MFLUX(2499) .'GF LU ( ) ) (FLUX(26F3) ,AGFLU2( ) FLUX 46
e(MFLUX( 2864) ,GF LU3 (I ) ) (FLux(3045) MGFLU4(1 )) FLUX 47
* (FLUX(3229). GFLU5(1 ) ).(MLUX(341:3) ,WGFLU6 ( )), FLUX 48
*(KMFLUX(25fS-) .MGFLL7(1 ) ,(FLUX(3775 ) GFLU3 (1 )). FLUX 49
*(MFLUx( 31;00) MGFLL9(1 ) ) (FLUX(414 1 ) GFL10 (1)) FLUX 50
e(MFLUX(4325), IGPL11(1 ) ,(FLUX (455 ) sVGFL12( 1 )), FLUX 51
*(MFLX(4tO0) .VGFL1 ) (1) ,(PFLUX( ~e71) ,) GFLI4(1 )) FLUX 52
*(MFLUX(ECb!55).MGFLIS(I ) ) (MFLUX(5237 ),MGFL16( )), FLUX 53
e(MFLUX(521 ), GFL 7 (1 ) ).(FLUX(5602 ) . Gc-L18(1)) FLUX 54

C----------- MAG.ETIC FLUX FCR 58030: TC 580630 FLUX 55
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DATA MGFC1/ FLUX 56
A 17. 20s 36. 41 . 47. 45. 39. 37. 35, 33, 37, 56, 50. 35, 37. 31.=LUX 57

* 40o 44. 49, 46. 44. 38. 36, 40, 44, 40. 32. 30. 24, 43, 33, FLUX 58
o 34,. 44. 33. 45. 39. 37. 32, 231 23. 13, 20s 17, 17. 35, 39. 43oFLUX 59
* 52, 49, 38. 30, 29, 17. 20, 30. 25, 28. 24. 38. 43. 41, FLUX 60
a 36, 26. 20, 22, 27. 22. 17, 26, 24, 35. 24, 29, 41. 46. 40. 31.FLUX 61

* 329 33, 24 , 13. 17. 13. 10. 3, 24, 47, 38. 33. 52, 27. 58. FLUX 62

* 55 29, 17. 13, 22. 30, 59, 28. 43. 43. 33. 30, 23, 30. 36. 24.FLUX -63

* 109 20, 23. 22, 56, 46, 28. 33. 31. 22, 22. 53, 65. 23/ FLUX 64
C-------- MAGN-EIC FLUX FCR 580701 TC 581231 FLUX 65

DATA MGFO2/ FLUX 66

* 32. 17. 30. 36. 26, 17, 32, 79. 59. 32, 30, 36, 30s 29. 17t 20.FLUX 67

* 31 44. 39. 37. 52, 35. 17, 33. 37 26. 41, 24, 23, 27, 30.1 FLUX 68

• 30, 27, 24, 10. 13, 13, 27. 10, 20. 31. 30, 24, 27, 20, 23, 27,FLUX 69
a 60. 35, 26, 17. 17. 44. 28.- 61. 33. 29. 56, 28, 26. 23, 2C, FLUX 70

S 13, 13, 56. 7C, 58, 17. 31. 35, 39. 27. 20, 13, 7, 10, 17, 47,FLUX 71
0 * 8, 10, 10. 10. 10. 10. 13, 17. 60, 39. 24, 22, 13. 35, FLUX 72
* 30, 26, 33. 13. 28. 27 29, 24. 13. 10. 17, 7. 20, 20. 24, 23,LUX 73

* "23, 22, 22, 17, 17 17 50, 49, 62, 24. 26, 42v 46, 35. 34. 27, FLUX 74

* 20s 31, 27, 24, 7. 7, 17, 7. 10, 27, 32. 23, 17. 7, 17. 23,FLUX 75

o 23. 22, 13 . 10, 10. 7, 20. 22, 24, 22. 23, 33. 27, 3. FLUX 76

.0 3, 37. 20, 52 41 , 27, 17, 24. 27, 101 22, 17. 51I 34. 24, 31,FLUX 77
o 42, 44, 36, 30, 22. 23. 27, 20. 10. 28. 27, 29, 24, 27. 20/ FLUX 78

C---------- MAGNETIC FLUX FOR 590101 TC 590630 FLUX 79
DATA MGF03/ FLUX EO

* 2* 7, 17, 20, 39, 38, 34. 33. 46, 49. 29, 28, 23, 22, 22, 32,FLUX e81
* 33, 34. 24# 10t 7. 20, 22 10- 33- 37. 23, 23, 32, 26e 29, TLUX e~

26: 27: -7: 4 5, 38 33: 26, 27; 3 7; !7-5; 2e; 3- A6 2 :: 55;F IV e-

0 38. 10, 27, 10, 17, 32, 30. 10, 57. 50, 42, 49, FLUX 84
S.A8, 43. 37. 29. 27, 17. 17. 26, 10. 3, 10. 33. 27, 22, 17, 10.FLUX e85

o 17, 20, 17, 13. 17. 13, 26, 22. 43, 60. 77. 62, 58. 35. 34, FLUX 86
* 26, 17, 27, 20, 17. 17, 22. 37, 499 64, 37, 24, 23, 26, 24. 17,=LUX 87
* 20, 13, 10,. 13, 22. 7. 47. 40, 37. 33. 29, 27. 38. 36, FLUX 88
* 23, 20. 20, 31, 41, 7, 17, 44 31 29, 39. 66, 29, 13, 44. 45.FLUX 89
* 28. 38. 29. 24, 28, 30. 27, 52, 39, 20, 13, 7. 7, 17, 37, FLUX 90
* 20. 34. 31 , 37, 30, 27, 22, 26. 34, 27. 38, 17. 10, 23,* 22. 17*FLUX 91
o 17, 22, 20, 22, 22, 26, 30, 39. 17, 29, 43, 44, 51, 46/ FLUX 92

C---M----- MAGNETIC FLUX FCR 590701 TC 591231 FLUX 93
DATA MGF04/ FLUX 94

*. 13, 29, 13, 30, 31, 26. 29, 29. 33. 28, 49, 38, 26, 31, 83. 50*FLUX 95
* 66, 68. 43. 33. 31, 28, 28, 41. 46. 44 39. 28, 24, 10, 30, FLUX 96
* 35, 31, 35, 34. 23, 37, 29, 29. 37, 29, 22. 13, 17. 17, 40, 70, LUX 97
* 67, 41 36, 41, 44, 40. 41, 35. 30. 22, 13. 7. 28, 23, 23, FLUX 98
S. 35s 44, 44, 65, 44. 33, 20, 24 179 22, 30. 29, 29. 33. 33. 31.:LUX 99

a 37, 40, 45. 55. 61, 58, 38, 38, 46 37. 36. 33. 23, 27, FLUX 100
* 49. 37. 49. 51 46, 52. 30. 22, 17, 10. 7. 20. 10. 28, 30, 10.FLUX 1i1
* 32, 45, 30, 22, 17, 34, 24. 17, 37. 39. 26, 10, 17, 41. 46, .FLUX 102
* 48, 57. 50. 45. 41 37. 26, 28, 23, 24, 13. 20. 27, 41. 13, 22.FLUX 103
* 27s 25, 26. 10. 31, 32, 47, 22. 24, 28. 30. 60.' 30, 48, FLUX 104
* 41, 42, 51 27, 57. 31, 17, 20. 22. 17, 17. 31, 33. 47, 39. 32.=LUX 105
a 22. 24, 29. 17. 10, 17, 41, 30s 22. 39. 46. 47. 33. 29. 20/ FLUX 106

-------- MAGNETIC FLUX FOR 600101 TC 500630 FLUX 107
DA1A MGFCS/ FLUX 1C8

* 10. 13, 17. 24, 38. 23. 17. 13. 10, 48, 40, 30, 24. 48, 429 17,FLUX 109
. 29. 37. 22. 32, 51 35, 33. 33. 24. 20. 23. 17. 27, 3. 7. FLUX 11C
* 22, 20. 34. 33. 34. 34. 13. 24, 17, 17. 22. 17, 269 41. 23, 430FLUX 111

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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S- 37 41, 36. 34, 37. 24. 24, 10 1010. 17," 37, 17, 31. FLUX 112

* 34, 37. 36. 31 29. 28. 10. 28, 26. 379 44, 22, 13, 22. 36. 52,.LUX 113

* 36. 27. 24. 10. 20. 13. 13, 31. 17, 20, 17. 32, 330 35, 70- FLUX 114

.. 84, 55, 57, 39. 44. 32, 37. 31. 29. 44., 39. 45, 41, 29, 38. 41,FLUX 115

S'42. 36. 10. 3. 7* 13. 30, 56. 54. 33. 43. G1. 53. 76. FLUX 116

SSCs 20. 22. 13. 24, 55 53. 69. 31. 27. 48, 35. 26. 28, 24. 48.FLUX 117

* 299 179 13, 10. 17. 13. 39, 43. 34 34. 31. 33. 52, 33, 28, =LUX -118
* 41* 13. 22, 52. 37. 39* 30s 38. 34, 17. 13. 13. 17, 29. 26, 17,FLUX 119
* 20, 29, 31 22. 31 , 28, 26. 28*. 39, 37. 56, 45. 45. 53/ FLUX 120

C---------- MAGNETIC FLUX FOR 600701 TC 501231 FLUX 121

DATA MGF6/ FLUX 122

• 39. 31. 28. 35. 31. 27. 13. 7i 10, 22. 24, 24, 27. 47. 63. 59,FLUX 123
* 38o 299 459 39* 24. 24. 23. 24. 10. 22. 17, 17. 41. 41. 46, FLUX 124

a 19 33. 20, 20, 7. 20, 20, 31, 37, 29. 37, 38. 22. 29. 22. 52.FLUX 125

* 669 21. 36, 39. 41 29. 20, 17. 7. 10. 31, 29. 49. 54. 31, FLUX 126
* 7t 35. 45, 64. 68.'41. 40 34. 31, 28. 30. 26. 36. 28, 10, 10FLUX 127
o 22. 31, 10, 13, 22. 24- 29. 40 13, 24. 32. 20, 29. 41. FLUX 126

* 50s SC, 320 45, 44. 80, 78, 44. 46. 24. 32, 17, 10, 7, 32. 17s LUX 129
o 20, 40. 249 24. 22. 3. 7. 36. 59. 55. 46, 49. 47, 44. 41, cLUX 130

S. 27. 31. 33. 52, 26. 17. 17, 7. 13. 17, 33. 57, 86, 50. 57, 63.FLUX 131
• 33. 13, 17. 23, 49. 42, 24. 31, 47, 32. 36. 36. 23. 32. =LUX 122

* 63, 39. 23. 17. 24. 36. 39. 37. 35, 24. 23, 33. 29. 17, 48, 44,FLUX 123

* 20, 39, 32, 38, 39. 35. 29, 30, 23, 31. 51, 37. 34, 32. 30/ FLUX 134
C---------- MAG ETIC FLUX FOR 610101 TC 510630 FLUX 135

DATA MGF07/ FLUX 136
o 20. 10* 13, 7, 10. 17, 22, 37, 42, 13, 2* 13. t3. 13. 34. 27.FLUX 137
e 22. 3~. 39. 47, 33. 36. 17. 33. 33. 27. 22. 27, 22. 10. 10. FLUX 138

7 23 2, A 4 7 ?6 3;, 1AR A - ) !ir 23.: - T 7. 50 P 211 . AM1 FI. lY Io

* 41. 51, 33. 42, 37, 33, 26. 249 7. 10. 23, 27. FLUX 140

a 22. 22v 13. 7, 29, 46. 7, 13, 28, 49, 17, 20. 24, 39, 389 35,FLUX 141

* 29, 27. 46, 32, 26. 28. 24. 22, 13, 23, 37. 32. 31, 24, 17. FLUX 142
. 32. 29. 40. 17, 13. 23, 22, 17. 38. 32. 39. 24, 3C0 52. 55, 28.=LUX 143

te. 10. 13, 20, 20, 3, 22. 22, 26, 22. 29, 27. 20. 13, 23. FLUX 144

* 30. 34t 10, 22, 35. 42, 35. 26, 30, 22. 34, 230 37. 24. 10, 41,-LUX 145
e. 22. 79 22. 28. 13, 26, 29. 22, 44. 20, 17. 24. 13. 23, 37, FLUX 146
* 42. 41. 24 . 22, 23. 32. 38, 31. 17, 10. 3. 22. 7. 10, 26, 24,--LUX 147
.e .'17 29 20, 24, 54. 54. 23, 17, 23. 17, 20. 10. 39. 10/ FLUX 148

C ----------- MAGKNETIC FLUX FOR 61070.1 TC 511231 FLUX 149
DATA MGFC8/ FLUX 150

* 24. 27. 31, 31, 49. 31. 29. 24, 23, 29, 23, 13. 65. 64, 39, 37.FLUX 151
* 45. -3. 33. 34. 45. 27, 32, 28, 29, 37. 67. 33. 22, 22, 17. FLUX 152
* 22. 48, 33. 33. 23. 20. 10. 32. 10, 26. 38. 20, 3, 22. 22, 13.FLUX 153
. 13. 13. 23. 17, 13. 3. 7. 10, 23, 26, 22, 13, 31, 46, 42. FLUX 154
o 41. 28. 27. 13. 27..13, 10. 10 22. 20. 27, 32. 22. 41, 17, 20.FLUX 155
* 26. 20, 7, 23, 3, 17. 3, 48, 45, 33. 39. 13, 17. 45, FLUX 156
* 67. 17. 13. 20, 10, 13, 17. 17, 7. 3. 27. 35. 29. 17, 7. 2,FLUX 157

* 29 7. 17, 33. 22. 13, 17. 13. 22. 43. 42. 69, 43. 17. 13, FLUX 158
* 13, 10. 10, 10. 34. 31. 48s 37, 27. 13, 7. 30. 10. 28, 2 7. FLUX 159
O 319 50. 26, 28, 20, 3. 3* 7* 10. 13. 10. 7. 7, 3, FLUX 160

52. 56. 53. 24 26. 30. 17, 3, 7. 17, 29. 17, 10, 10. 20. 10.FLUX tl
* 10. 3* 2, 7. 7, 17, 27. 24, 3v 10. 23. 33. 28. 31. 20/ -LUX 162

C -------- MAGNETIC FLUX FOR 620101 TC 520c,30 FLUX 163
DATA MGFO9/ FLUX 164

• 17. 23. 3. 2. 2. 7* 7. 10, 17, 52, 27. 10. 13. 26. 24. 27.FLUX 165
0* 10. 3. 30. 10, 20 2, 2. 2. 13. 22 24, 7. 20. 20. 2, FLUX 166
o. 2. 10. 10. 35. 20, 17, 35. 7. 17, 7, 26, 35. 28. 30. 27. 41.rLUX 167

8.0-252
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* 29' 17, 7. 7. 20. 28, 24, 23. 22, 32, 32, 3, FLUX 168
20, 20, 20, 17. 32, 43, 22, 3. 3, 27. 27. 31, 22. 10. 24', 10.,LUX 169

* 10. 22, 28. 28. 30, 10. 10, 20. 23. 10, 10, 10. 22. 7, 10, FLUX 170
* 26, 23. 28. 27. 20. 40, 54. 43, 27* 42. 37. 23. 13, 7, 23. 20,FLUX 171

* 22* 27, 20. 24, 35, 42, 27. 10, 28* 26, 20, 22, 17, 13, FLUX 172

* 23. 23. 20. 3. 10. 37, 20. 17, 3. 17, 23. 7. 28, 30. 30, 22,-LUX 173
* :7. 3, 24, 13, 7, 7. 3, 3, 3., 0. 27. 17, 17, 7. 37, FLUX 174

e 23. 13, 13, 28. 24, 24 23, 7, 37. 32. 17, 22. 13, 22. 26. 17.-LUX 175
* 3. 3, 10. 10 27. 24 , 30, 17,. 17. 20. 34* 32. 29. 28/ FLUX 176

C ---------- MAGN11C FLUX FOR 620701 TC 521231 FLUX 177
DATA HGF10/ FLUX 178

o 23. 22, 22, 34. 31 , 27, 22, 24, 17, 22, 23. 20, 26P 23, 17. 7,FLUX 179

* 3. 10, 24, 31, 27, 20, 22. 31, 30, 49, 41, 33, 24, 13, 26, FLUX le0
* 46, 24, 26, 17. 22. 33. 36, 43, 34, 24, 3. 10, 13. 23, 37, 36,FLUX 181
S* 38, 36. 32, 13. 20, 43. 32, 35, 28, 22. 13. 10, 30, 28, 39, FLUX 1e2
0 41. 44, 50s 45. 31 .37. 29, 29, 25, 26, 23, 54, -37 26, 30. 24. LUX 1e3
* 20, 13, 47, 28, 27, 36. 28, 17. 20, 43. 23, 23, 34. 29, FLUX 184
* 48* 37, 26, 24, 27, 32, 27, 45, 43. 37. 39, 23. 26, 42, 24, 35.FLUX 185
* 20, 32, 41, 26. 29. 37, 37. 40. 44, 44. 41. 33. 27. 29, 23, FLUX le6
o 22. 30s 29, 34, 17, 38, 30. 22, 13, 10, 26, 10. 7, 20s 39, 40,sLUX 187

* 22. 2, 10, 10, 34, 45, 35, 31, 34. 17, 23, 20, 22, 43. FLUX 188
• 20. 7. 10, 32, 20. 7. 10. 20, 20. 20, 39, 26, 31, 28, 26, 13.cLUX 189
o 45. 49. 48, 45, 37, 26, 10, 10, 10. 32. 17, 10. 13, 10. 27/ FLUX i90

C----------- MAGNETIC FLUX FOR 63C101 TC 530630 . FLUX 191
.DATA MGFIl/ FLUX 192

* 13, 2. 3, 22. 7. 0. 20, 3, 0. 7. 17. 13. 41, 43. 39. 38.FLUX 193
S 34 - .0,:34 -r17-. p 7..1 23 13 24 23 -2 4 .0 3, 2, -3, -13. 41 i 48. FUX 1~4
* 28. 3. 7. 7. 7. 10. 7. 2. 22. 49. 36. IA. A0. .4. 3. 1(. ltI I C5
, 10* 7, 3. 23, 17, 17, .17, 3. 10, 13. 3, 20, FLUX 196
* 30. 17, 22. 10. 7, 13, 23, 43, 33. 50. 35. 27, 22, 3, 3, 3*,LUX 197
* 10. 17, 20. 10. 7, 3, 26. 10. 7, 3. 2. 10, 13. 7, 10, FLUX 198
* 27, 10. 10. 34. 43, 34* 30 20. 20s 3v 7. 23, 24, 32, 30, 17,9LUX 199
* 20, 30. 24, 20, 10. 26. 23, 3, 10, 13, 24, 7, 10, 37, FLUX 200
* 45. 38, 29, 34, 24, 23, 17, 24, 29, 299 33, 23, 37. 27, 17, 22*,LUX 201
* 17, 7. 13, 22, 13, 7, 7, 3. 22. 17, 20, 31, 36, 27, 23, FLUX 202
* 26,. 24. 17. 13, 3. 31, 48. 27, 24 13, 17, 13. 13, 13, 23, 3,FLUX 2C3
* 23. 36, 24. 28. 22, 10. 10, 17. 37, 39, 31, 28, 23, 26/ =LUX 204

C------ MAGNTIC FLUX FCR 630701 TC 531231 FLUX 2C05
DATA MGF12/ FLUX 206

* 13, 7, 7. 29, 33, 35. 26, 28. 30, 24, 17, 10, 13, 10, 10. 20,FLUX 207
e 31, 23, 13, 20, 39, 25, 37, 42, 28, 29, 31. 17, 10. 41, 33, =LUX 2C8
* 32. 30s 23. 25, 27, 26, 24, 17, 23, 20s 10. 10. 7. 7, 20, 17,FLUX 209
* 23, 39. 38, 54, 40. 22, 33, 23, 22, 24, 31, 39. 30, 24, 32, FLUX 210
o 30, 22. 23, 13, 23, ?3. 1:' 30, 29, 23, 35, 28, 22. 60s 46, 44,FLUX 211
* 48, 30, 39. 28. 49, 69. 59. 33. 55. 40a 44, 5O, 34, 27, FLUX 212
* 109 7. 10, 17, 22, 13, 26, 31, 17, 23, 37. 47, 38. 43, 31, 31,FLUX 213
. 13, 13. 13. 28, 23, 7. 7. 55, 31, 22, 10. 20, 5~. 45. 17. FLUX 214
* 22, 31, 31, 17 3 , 27, 47, 50, .44, 41, 31. 29, 13, 13, 10. 7FLUX. 215
* 31. 7, 3. 10, 3, 17. 22, 35. 31, 3. 10. 13, 22. 33. FLUX 216
* 13. 27, 45. 39, 41, 37. 30, 29, 203 Os 3. 10, 22, 26b 20, 20=LUX 217
* 10. 3, IC, 35. 26, 28, 28 24, 7. 10, 10, 26. 31* 13, 7/ FLUX 218

C ---------- MAGNETIC FLUX FCR 640101 TC 540630 FLUX 219
DATA MGFI3/ FLUX 220

* 17, 52, 36. 34, 22. 13, 20s 17, 35, 36. 22. 17* 17, 2, 3, 40.FLUX 221
* 32, 20, 20, 17, 3, 10. 10, 26, 31. 20, 10. 23. 36. 24, 39, FLUX 222
• 24. 22. 3, 27, 26. 42, 30, 35, 30, 20. 7, 29, 43s 24, 20. 13%FLUX 223

REPRODUCIBILITY OF THE
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* 17 13. 3, 33, 30, 20 22. 20, 34, 33, 30. 32, 22, FLUX 224

* 10o 2o 20, 52 44, 32. 27. 33. 23, 10. 22* 31. 22, 24o 26. 229FLUX 225.

* 24,. 7. 7. 22. 27. 41. 42, 34. 31 26. 7. 0, 7. 39. 7, FLUX 226

* 49. 39, 33. 26, 26. 17. 24 29. 20. 13. 29, 10. 13. 10. 23, 23,FLUX 227

* 31 36. 37, .30. 23. 3 . 7, 10, 26. 24. 39, 44. 31, 26, FLUX 223

* 37. 26* 10o 10. 23. 10, 7, 2. 3. 35. 34, 3. 33. 40, 41. 36.FLUX 229
* 2"3. 13. 10, 7, 13 10. 17, 36. 43, 20. 26, 22. 13. 17. 10. FLUX 230
* 13. 10. 10, 10. 7. 10. 13. 23, 22, 5U0 39. 27, 23, 20, 17. 10, LUX 231
* 10. 20. 13. 32, 26. 13. 17. 13, 24. 13,- 13, 26, 17. 7/ FLUX 232

C--------- - AGNE TIC FLUX FOR 640701 TC 541231 FLUX 233

DA 1A.- MG F1.4 / FLUX 234

* 10s 7, 33. 22, 13. 13, 33. 36, 31. 28. 17, 17, 17. 7. 3. 20,FLUX 235

• 37. 38. 29, 24. 17, 23, 13. 10. 13. 10 3. 3o 31. 29, 20. FLUX 236

" 17. 10. 13. 44. 31. 20, 28, 10. 22. 7, 40, 29. 20, 10. 7, 17,FLUX 237

* 13. 17. 13-, 10, 10, 20. 10." 7, 22, 24. 22, 7, 13, 7. 28, FLUX 238

.o 35s 24s 23, 23. 17. 27, 41. 37, 31, 24, 10, 3, 3, 3. 7o 28,FLUX 239

" 23. 13. 7. 3, 13. 49, 22. 23, 13. 10, 17, 45. 20. 37, . FLUX 240
* 23, 10. 24. 42. 35. 28, 28, 30, 29. 10, 7, 30. 20. 20. 17, 10FLUX 241
*- 17. 27, 39. 27. 30, 7. 2, 13. 10. 33, 17. 13. 20, 7. 3, FLUX 242

* 29. 28. 10. 20, 23. 10.. 2. 221 34o.26. 13, 22, 10, 2. 27. 24,FLUX 243

S13, 13. 3 79 7. 17, 35. 3. 3, 269 10. 24. -10. 26. FLUX 244

. 22. 7. 13 10. 3. 7, 244.17, 13. 7. 7. 3* 23, 20c 22, 30,FLUX 245

* 30. 17. 23 1 10. 10. 7, 10. 7, 10. 13. 3. 7,' 10, 3, 7/ FLUX 246

C---------- MAGNETIC FLUX FCR 650101 TC 550630 FLUX 24.7
DATA MGFLUl / FLUX 248

• 7o 26, 20. 10. 3. 3, 10. 28. 20, 13. 3 27. 28, 17, 17, 7ELUX 249
* '24e '3. 10 20 24. 35 20. 3. 3, 7. i17. '13, 1i3 iO. 7 rLUX 2-v

iv .3. i3 s 24 * IJ 2s. 4 3 JZ ~4 24fZ4 10. 10. 20, 27, 179FLUX 251

* 3. 10. 10. 13. 32. 13. 33, 26, 29, 20, 23, 17. FLUX 252
* 20C 22, 39, 36, 20s 10, 20. 3. 10. 3, 10. 10, 24, 17, 27, 10.FLUX 253

• 1-3. 3, 10. 13, 22. 22, 39. 27, 35, 28. 23, 13. 17. 3. 10, FLUX 254

* 10. 3s 7. 17, 10. 2C0 22, 10, 26. 17. 22, 20, 13, 13, 10. 10.LUX 255
* 26, 57. 29, 24. 7, 13. 13. 13, 10, 17. 13, 7. 13. 13* FLUX 256
S10. 3. 7. 10. 39, 17. 13, 26, 27, 20s 3* 10. 7. 7. 10. 33,FLUX 257

* 13. 10. 3. 10, 13, 17. 13, 17, 7. 10. 17,. 13, 7. 7, 10. =LUX 25
* 13. 17. 23, 26, 17, 13, 7. 23, 27. 3. 13, 7, 3. 17. 34, 58,FLUX 259
* .44. 26, 3. 3. 3. 10. 7, 7, 26, 24, 17. 7o 26. 29/ =LUX 260

C------ MAGNETIC FLUX FOR 650701 TC 551231 FLUX 261
DA1A MGFLU2 / FLUX 262

* 28* 13, 13. 7o 7, 34s 22, 36, 27, 29, 3, 13, 13, 10, 24, 10FLUX 263
* 3, 17, 28. 13, 7, 10. 28. 20. 17, 10. 22. 30, 27, 10, 7. FLUX 264
e 139 26. 17, 20, 10. 7, 17. 17. 20, 10, 17. 17, 7. 22, 17, 20.FLUX 265
* 26. 3b6 40, 32, 27. 13. 23. 29, 28. 20, 17, 7. 17. 22, 26, FLUX 266
* 17. 13. 10, 31, 23, 23, 20. 10, 7. 7. 10, 26, 17. 7. 30. 45.FLUX 267
* 33. 31 32. 13. 13. 13. 24, 24, 27, 23, 35. 40. 20. 7, FLUX 268
* 3. 31 7. 2* 22, 3. 17. 30s 10. 7. 7. 17, 229 17, 3, 3.FLUX 269
o 3. 17. 10, 3, 2 , 29. 34. 29. 26, 20, 17. 30. 13, 22, 17. -FLUX 270
* 10. 13, 2. 22. 28. 32, 23. 10. 13, 0. 7v 7. 24v 7. 3* 2,FLUX 271
* 10. 17, 24 32s 24. 10. 3, 10, 13, 10, 10, 3, 7. 27, FLUX 272
* 34. 23, 3. 26. 7, 7. 7, 10, 17. 24. 24, 249 17, 3, 2, 2,FLUX 273
0 3* 27, 20. 10. 3. 17, 7. 23. 27. 34. 24, 31. 229 17. 7/ =LUX 274

C--.------ MAG;NETIC FLUX FOR 660101 TC 560630 FLUX 275
DATA MGFLU3 / FLUX 276

* 3, 22. 17. 26. 10. 3r 20, 22. 22, 20, 3. 3. 3. 7. 13. O.FLUX 277
* 3, 13, 7, 30. 37. 40. 29. 29. 26, 29. 7. 20. 17, 3. 3. FLUX 278
• 7. 7. 26. 2. 33. 22. 10. 10. 7. 20. 27. 13. 1-7, 3. 10. 13.FLUX 279
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S 10. 7, 29, 32, 10. 29, 41, 34. 24, 7. 10, 3. FLUX 280

* 7* 7, 24, 23, 13, 10. 3. 7, 10, 24, 17, 17, 29. 56. 20. 20,FLUX 281

* 17, 10. 35 , 24, 22. 20e 57. 3, 29. 35, 28. 48. 27, 17. 7. =LUX 2e2
* 33; 28, 20, 22, 17. 20 24. 24. 13. 13, 3, 7. 30. 22, 10. 7,FLUX 283

* 10. 7. 3. 13. 13, 28, 24, 17, 7. 7, 2, 10, 17. 24. FLUX 284

* 229 27. 13 , 27, 17, 20, 10, 13, 13. 3. 24 17. 20, 3, 3. 13,FLUX 285

* 20, 13o 7. 22, 10 10. 10. 3, 3, 13. 59, 13. 13. 10, 17, 50, FLUX 286

* 27, 24, 20, 10, 13. 10, 23. 10. 7. 3. 7, 20. 13. 10. 17. 17.FLUX 287

* . 10, .7. 17, 20, 10. 7, 32. 31. 31, 17,. 10, 13. 17. 17/ FLUX 288

C---------- MAGNETIC FLUX FCR 660701 TG 561231 FLUX 289

DA A MGFLU4 / FLUX 290

* 13, 10 10, 29, 13, 13. 10. 37. 45. 39, 22, 30, 7, 10, 22, 17,FLUX 291

S. 26. 10i 13, 17, 29, 22, 17, 17. 10. 17, 26, 24. 13, 17, 13, =LUX 292

* 17, 2, 20, 22, 24, 17, 13. 13, 23. 27, 29, 29, 17, 23, 13, IO.FLUX 293

* - 3, 24 35. 20, 13, 10. 37, 31, 22, 17, 13, 10, 28, 60, 37, FLUX 294

* 37, 30, 63, 67, 28, 38, 29, 48, 34. 34s 20, 13. 10. 24, 35, 24,FLUX 295

* 239 7. 32, 36c 24, 17, 32, 27, 25, 37. 33. 37, 32, 31, FLUX 296

* 17. 7. 10, 39. 45, 37, 22, 13. 23, 7. 3. 24, 22, 10, 29, 35,FLUX 297

.. 17. iC 10, 10. 3. 3, 3, 26, 37. 30. 17, 13. 10, 28, 44, FLUX 298

. 43. 29, 32, 23. 23. 201 17. 20, 7. 23, 17, 22. 20, 3, 10. 10.FLUX 299

S- 26, 27, 27, 22, 17, 7. 39 17, 10. 24, 17, 34s 30, 41, FLUX 300C

o 32, 179 10, 34, 35. 20. 10, 10, 7, 10, 7. 3, 35, 50, 33v 22,FLUX 3C1

* 23, 13. 7. 20. 27. 29, 22, 27. 29, 38. 44, 29, 20, 17. 7/ FLUX 302
C----------- MAGN TIC FLUX FOR 670101 TC 570630 FLUX 303

'DA A MGFLU5 / FLUX 304

* 33, 20. 24. 3, 7, 17. 41. 55, 27t 10. 31, 3* 39. 55, 23, 23.FLUX 305

. 10o 13, 13. 28. 2'3, 10, 13, 3. 13. 10, -10e 27. 10. 7. 3. FLUX 306

* 10. 3. 3. 26, 30. 20. 42. 49, 22. 3. 26. 3. 10. 10. 20. 56.FLUX 3C7

* 30, 13, 13, 13, 17. 20, 29. 10, 30, 26. 13. 10, cLUX 308

c 13. 10. 22. 17. 26, 22. 13. 3, 27, 22, 3, 3, 13, 13, 3, 7,FLUX 309

. 10 27. 39. 28. 24, 10. 10. 7, 10. 10. 33. 22, 17, 269 7, FLUX 310

& 33. 27, 13. 30. 26, 27, 22, 13, 13, 13, 10. 10, 3. 7, 10, 24.FLUX 311
• 24. 20, 35, 20, 20. 33, 36. 41. 22, 7, 7. 7. 13, 7, FLUX 312

* 29, 39, 62, 27, 24, 17. 31. 13, 13, 20s 24, 28. 29. 24. 17, 17.FLUX 313

e 269 20, 22 , 17, 17, 7, 23, 26, 70, 72. 35, 53, 49. 480 48, FLUX 314

0 10. 23, 20, 28. 45. 49, 37. 30, 29, 20% 17, 13, 17, 29, 23. 17FLUX 315

* .23v 10. 13, 10, 10, 13, 10. 10. 38, 38, 34, 24, 23, 29/ FLUX 316

C-- ------ MAGNiTIC FLUX FCR 670701 TC 571231 FLUX 317
DATA MGFLU6 / FLUX 318

* 32. 20s 10. 17, 31a 22, 27. 10, 7, 7. 36s 22. 20, 20, 22, 10.FLUX 319

S10. 20, 10. 13, 13, 7, 29, 22, 26, 17, 10. 27, 27. 32, 3. FLUX 320
. 10, 3, 7. 22, 22, 17. 23, 26, 20, 28. 39, 22. 17. 24, 17, 22*-LUX 321
o 34, 29, 23 26, 17. 13, 13, 20. 29. 24. 20, 17. 22, 24, 26, FLUX 322
0 39. 37s 17. 17 10 10, 23, 23. 26, 7. 7. 10, 41, 29. 29. 26,FLUX 323

* - 13, 27, 33 49, 61, 24, 10, 17, 17, 10, 13, 45, 49, 45, FLUX 324
* 24. 13. 20v 10. 20, 17, 20, 27. 33, 44. 28, 34, 23, 28, 22, 13, LUX 325

a 24, 20. 10. 7. 2, 175 22, 10. 7. 7. 24, 39, 39. 30, 20, FLUX 326

S To7. 24, 37. 23. 26, 10. 7. 33 .24. 10. 32. 37. 32. 26, 24, 23.FLUX 327

* 3. 7. 7, 3. 13. 28. 22, 35, 25. 23. 22, 32, 30s 28, FLUX 328
. 44, 33. 22, 20. 28 36. 35. 39. 24. 17. 7. 17. 13. 10, 24, 22,FLUX 329
* 26, 34 42 , 43, 31, 30. 31, 3. 7. 20, 23. 13, 17, 23s 54/ FLUX 330

C---------- MAGNETIC FLUX FOR 680101 TC 580630 FLUX 331
DAIA MGFLU7 / FLUX 332

* 39, 45. 23. 20. 24. 31 22, 17, 7* 13, 24, 28. 23. 27, 24. 28.FLUX 333
* 28. 24. 23. 30. 22. 23. 24. 24, 10. 26. 23. 29. 31, 26, 22. FLUX 334
. 24. 24o 31 32. 22, 3. 10. 29. 34. 45. 51. 29. 33. 13, 39. 29.FLUX 335
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* 33. 38, 27, 45, 38, 24. 13. 20. 10. 10, 22. 42. 33, FLUX 336
* 24, 23. 29, 31, 32. 20, 13, 10, 23, 30. 22, 22. 13, 37, 41, 39.LUX 337-
a 27. 27. 26, 35, 20, 13. 23. 37, 34. 29. 31. 27. 29, 40, 31. FLUX 338
* 39; 27. 28. 23. 44. 45. 26. 7. 3, 17, 24, 26. 37, 39, 29. 29.FLUX 329
* 24. 22.' 7. 3, 10, 22, 27, 22, 13, 39. 35. 31. 29. 20. FLUX 340
* 28v 29. 26, 17, 10, 7. 52. 20. 36, 24. 32, 40, 2;. 26. 23, 26,FLUX 341
* 30. 32. 26, 34. 38. 31, 28. 33, 17, 10* 10. 17,. 23, 24. 24, FLUX 342
o 32, 32. 29, 23, 13. 13. 26. 28, 23, 45, 65o 46, 50. 39. 22. 28,FLUX 343
* 33. 27. 29, 20, 7. 24, 17, 3, 10. 29i 26. 17, 28. 26/ FLUX 344C--------- AGNETIC FLUX FOR 680701 TC 631231 FLUX 345
.DATA MGFLL8 / FLUX 346
* 24. 23, 31, 24, 22, 17, 20, 17. 10, 4-5. 24, 20,. 37, 37, 17, 23,FLUX 347• 17v 24, 22. 13, 23, 34. 26, 7. 20. 30. 26, 22, 13. 20. 13, FLUX 348
* 10 10. 27, 17, 27. 31, 28, 29, 25, 20, 17. 17. 26, 40, 37, 47.FLUX 349
. - 47, 34. 24., 17, 10. 13. 26, 34, 10. -.0. 13. 10*- 3. 7, 29, FLUX 350
* 23s 24, 33, 29. 27, 34. 33. 50. 27, 17. 17* 34. 48. 41, 42. 24,FLUX 351
. .17s 7, 27, 20, 28, 26, 37. 10, 3. 10. 7. 22, 23. 20, FLUX 352
o. 31. SO 41 . 7, 3 , 17. 30, 20, 23. 17. 3, 51. 42. 29, 13s 13.-LUX 353
* 23, 22. 26. 20s 3, 2, 7. 20. 17, 13, 17, 13, 46, 30, 67. FLUX 354
•: 68. C60 45, 40v 17, 20. 32, 24, 37. 27, 27, .7, 17, 10. 7, 32,FLUX 355
0 34. 37, 17. 32. 20, 13, 17. 13, 22, 20, 24, 20, 1"0, 3, FLUX 356
* 23. 17, 33, 36. 39. 23, 13. 26. 17, 29s 17. 22. 17, 7, 17, 22,FLUX 357
* 10. 20, 27, 38, 28, 28, 29. 23, 35, 10. 28, 13, 23. 22* 26/ FLUX 358

C-------~- MAGF'T!IC FLUX FOR 690101 TC 590630 FLUX 359
DATA MGFLL9/ 

FLUX 360
* 22, 10 2. 7, 7. 2, 23. 22, 10, 7, 10, 17. 2, 23, 28. 24,FLUX 361S '36i '35, 26, 26, 17. 10, 13, 27,. 41. 37. 27. 13, 3. 17. 17. FLUX 3~69
* 7. 50. 52, 28. 24. 31. 23. 23. 10. 7. . p. . 2: 3: 26: LU'L  '
* 10-. 2. 22 22. 22 10. 23, 17. 20, 27, 43, 30. FLUX 364
o 24o 23. 7, 17. 24. 29. 32* 26. 23, 13. 33. 47s 22, 22, 33, 30s-LUX 365
. 46, 26, 32. 37. 28, 26. 50, 60. 37. 24. 17, 17. 28, 31, 30, FLUX 366
* 38. 31, 32,. 26. 24. 26, 35, 22. 27. 17, 20. 26, 35. 31, 29. 32.FLUX 367
* 36, 30s 13. 22. 17, 24, 13, 23. 23, 171 26. 55. 27, 40, FLUX 368
* 22, 41s 30, 22, 24, 22, 13, 13, 26, 24. 13. 22, 47, 51, 70s 48,FLUX 369
. 29, 35, 24 22, 28, 26, 24. 24. 20, 10, 7. 23, 13, 26, 27, FLUX 370
* 13o 17, 13, 13, 17, 10. 22, 29, 30, 26, 22. 33, 3C, 43 -22. 33,FLUX 371
* .33. 10, 17. 24. 13o 3. 13, 27. 24, 17. 13, 10. 10 13/ FLUX 372

C ---------- tAG.: TIC FLUX FOR 690701 TC 591231 FLUX 373DATA .NGFLIO/ 
FLUX 374

* .32s 17, 7, 7. 3. 10. 17. 13, 20, 20, 17, 27. 29. 28, 13, 24.FLUX 375S10. 7, 3, 7. 10. 20, 13, 10, 10, 35. 49. 10. 3. 28, 17, FLUX 376
* 7. 13. 29, 28. 20, 13, 22. 23, 26, 17. 10. 36, 20, 17, 10 10,FLUX 377
* 17. 20. 208 20s 17. 13. 26. 17, 10. 30, 36, 17, C., 10, 13, FLUX 378
* 7To 3. 10. 10. 33. 35, 2u, 34, 24. 22. 22., 10. 2 26* 349 20#FLUX 379
* 27e 34, 23, 22, 13, 7. 20, 17, 24. 10. 17, 50. 58. 62, FLUX 380
* 35, 43. 33. 24, 17, 31s 17, 7. 23, 36, 24, 23* 13, 7. 7s 13.FLUX 381
* 17* 20. 24 , 13, 22 * 20.. 10. 29, 23s 10# 22* 17, IC. 2. 13, FLUX 382
* 7o 26, 31. 17, 17. 7. 27. 29, 47, 46, 26, 20, 13. 3, 3. 3,FLUX 383

7, IC. 20, 10. 3, 24, 13. 17, 17. 26, 37, 23, 2:. 33s FLUX 384
. 13. 10C 10, 20. 33, 34. 13, 13. 27, 22, 26, 13, 7. 10 13. 26,FLUX 35E
* 10. 7, 10, 7, 7, 20, 26. 23. 23, 24, 23, 10, 10. 3, 7/ FLUX 386

C -------- MAGNTZIC FLUX. FOR 700101 TC 7C0630 FLUX 3e7
DATA MGFLI1/ FLUX 328

FLUX 388* 22, 42, 23, 7. 17, 13. 13, 17. 24. 17, 10. 22, 10. 17. 20* 32.FLUX 389. 26, 17. 13 20. 17, 13. 13. 20. 3. 3. 17t 13. 17, 27* 22, =LUX 390
. 23. 35. 20. 27. 24 , 10, 3, 3, 7. 13, 7, 7, 13. 26, 22* 13,FLUX 391
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* 24s 23. 10. 7. 3. 3. 10. 26. 10. 24. 22. 29, FLUX 392

e 37. 31 30. 31. 27, 39, 48. 73. 50. 20, 7, 17, 22, 7, 20, 7;FLUX 393

* 13. 17. 13. 10. 7. 3, 13. 3. 7. 13, 31. 36. 32. 319 51. FLUX 394

* 17-17, 26. 24 23. 37. 24. 27. 33. 7, 22. 17. 10. 7* 13. 29.FLUX 395

o 41* 33 '36. 36. 62, 47, 29, 31, 32, 28, 24. 13. 20. 33, FLUX 396

• 26. 23. 24, 17. 27, 17. 17, 10, 10. 3. 7. 30, 17. 28. 24, 17*cLUX 397

* 24. 13, 17. 28. 22, 17. 20, 17, 20, 3, 30. 49, 28. 26. 17, FLUX 390

S.41i, 23. 26. 22. 17, 7. 23. 28, 13. 17, 10, 13. 24, 22. 28, 23, LUX 399

S ..28, 40, 22 33. 32. 10 .10I. 117.. 17, 28s 45.-20, 17. 13/ FLUX 400

C..--..- .MAGNETIC FLUX FOR 700701 TC 701231 FLUX 401

DATA MGFL12/ FLUX 4C2

e 24, 26. 38, 39, 31 , 30. 13. 24, 62. 44, 24. 29, 24. 23, 13. 17.FLUX 403

* 22, 13. 13. 17, 42, 27, 23. 39, 63. 36, 29. 10. 49. 20. 29, =LUX 404

S 10. 17, 10. 10. 7. 22. 27, 39. 34. 20. 23. 23. 17, 10, 20, 36,FLUX 405

0 - 67. 45s 29. 10, 13. 17, 20. 10, 22. 32. 27, 27. 24, 13. 27, FLUX 406

. 37. 33. 30. 26. 22, 13. 17, 22. 13, 17. 2, 13, 38. 34. 26. 22.FLUX 407

• 22. 24, 33 30. 37. 27, 17. 17. 22. 17. 34, 2C0, 12 23, FLUX 408

o 24. 23, 29, 39, 23, 17.- 10 3, 3, 20, 30. 31, 23, 22, 10, 46,FLUX 409

o 449 47. 26. 20, 2. 33. 41 29, 17. 10. 13. 3C, 28. 23, 10. FLUX 410

* .3t 10, 22. 20. 23. 27. 54, 22, 22, 32, 35, 24, 23. 20, 10, 130.LUX 411

* 17. 33s 33. 7. 42, 339 36, 27. 25. 22, 24, 22, 3. 2, FLUX 412

• 2, 10. 10. 13. 22. 22. 22, 34. 17, 7. 3. 10. 10. 56. 29. 10FLUX 413

* 7. 7. 24 v 22. 10. 17. 20. 29, 10. 10. 22, 33. 27. 28, 3/ FLUX 414

C--------- MAGNEIIC FLUX FOR 710101 TC 710630 FLUX 415

DATA MGFL13/ FLUX 416

S' 17, 34. 44 31, 23, 10, 2. O 2# 17. 22, 7. 17, 23, 22. 20,FLUX 417

.. 17. 3C, 28. 41. 27, 24 17. 24. 23. 3. 46. 47. 31. 39. 32, FLUX 418

e 31. 23, 10, 10, 10. 17, 17, 24, 24, 24, 13, 17. 10. 31. 41. 41 FLUX 419

o 28. 27, 23. 22 20, 7. 28. 28, 48. 43, 24. 17, FLUX 420

* 10, 10. 23, 29, 13, 10, 10, 30, 17, 30. 20. 35. 47. 41, 37. 29.FLUX 421

* 23. 17, 31. 28, 7. 7, 7. 29. 27, 30.* 23, 3. 3. 23. 39, FLUX t22

o 2-7, 20, 31 * 40, 26, 29. 17. 17. 52. 42, 40, 24. 22. 47. 45. 30,=LUX 423

* 22, 26, 22 10. 37. 29. 24. 7. 2. 13, 22. 36. 223 22, FLUX 424

* 20. 32. 22 '22 22 51. 45. 28. 27. 26.. 10, 10, 10. 29, 27, 13.FLUX 425

. 58, 47. 24. 13. 13, 13. 26. 20. 17, 23, 3, 10. 17. 34. 10, FLUX 426

* 37, 43, 39, 23, 17, 13, 7. 20, 7. 10. 17. 7. 22, 13, 13, 17,FLUX 427

* 24. 17, 3. 10. 10. 13, 20. 13, 43. 27, 10. 23, 37, 24/ FLUX 428

--------- MAGNETIlC FLUX FOR 710701 TC-711231 FLUX 429

DATA MGFL14/ rLUX 430

* 24. 29S 20, 20. 20, 23. 7. 22, 17. 3, 17, 20, 23, 22, '22. 17,FLUX 431

* 10. 20, 20, 10, 36, 22, 22. 13, 7. 32, 23. 17, 17,. 22, 23, FLUX 432

* 17, 2 10. 20, 29. 3. 13, 26. 23, 26. 30, 24 17, 10. 13. 22,FLUX 433

* 26, 29. 10. 10. 22, 23, 27. 20, 20. 24. 7. 17. 17 1717, 43. =LUX 434

* 24, 3, 13. 23. 29. 27. 35. 27, 20, 17, 17. 22. 32* 23, 23. 26,FLUX 425

* 28, SC, 23, 31, 13. 10, 3, 17. 40, 36, 46, 24, 17, 37. FLUX 436

a 36, 36, 35. 28. 31 35. 31 37. 46. 22, 24, 23. 29, 23, 22v 10,FLUX 437

* 79 3. 3. 10. 13. 23, 17. 28, 17. 3, 10. 32. 40. 29, 13. FLUX 438

* 17. 7. 7. 17. 13, 7. 20. 22. 10, 13. 31. 23. 7. 2, 3. 3.FLUX 439

• 2s 20. 20, 17, 26. 43. 49. 45. 48. 34. 22, 24, 13. 13. FLUX 440

* 17. 13. 27. 22. 13, 7, 2. 7. 20. 7. 17. 23. 28, 7. 7. 22,FLUX 441

* 57, 37. 26, 7, 24, 349 2.7, 20, 17. 27, 10. 10. 30. 31. 20/ FLUX 442

--------- MAG-ETIC FLUX FOR 720101 TC 720630 FLUX 443
.CA1A MGFLIS/ FLUX 444

* 20. 22. 17. 24, 17, 3. 10. 10. 13, 20, 30, 17. 10, 7. 34, 41,LUX 445

* 35s 34. 26. 22. 37. 39. 43, 24, 32. 37. 30, 37. 29, 23. 20, FLUX 446

* 17, 2E. 2C, 21, 15, 14. 18 15. 9. 23. 17. 9. 32, 28, 26. 20 LUX 447

8.0-257



FLUXM
Page 11 of 11
October 1972

-. 33, 209 24. 24. 22, 11, 16. 41, 30, 14, 11, 14. 4. - FLUX 448

* 19. 23 30, 19, 13, 24, 46, 23, 23. 7, 14. 8. 17. 10. 13. 31, FLUX 449

30,22 12,13 13 13, 21, 19% 33, 20. 23, 32, 19, 34. 38. 286 FLUX t50
* 29, 189 8. 30. 28. 17, 20. 14, 5. 14. 14. 23. 25. 18, 17. 14, FLUX 451

* 15. 37. 20, 18, 30. 17, 20, 12, 7, 5, 14, 33, 47, 29, FLUX 452
* .2, 32 1 8, 14. 15. 22, 8. 9. 28. 23, 19, 22, 18, 18. 27, 25, FLUX 453

• 22, 21. 8, 10, 10. 14, 16, 11. 14, 20, 18, 33, 23, 28, 26. FLUX 454
a 14, 17, 25, 27, 25. 15, 19. 15, 10. 10. 8. 7. 11, 21, 23. 20, FLUX 455
a 48. 66* 29. 18, 13, 25. 25, 26 15. 21, 29, 27, 25, 7/ FLUX A56

C-------- MAGNE'TIC FLUX FOR 720701 TC 721231 FLUX 457
DATA MIGFL16/ FLUX 458

S21*14,153*0/ FLUX 459
C ---------- MAGIE 71IC FLUX FOR 730101 TC 730630 FLUX 460

DATA MGFL17/ FLUX 461
e 181*0/ FLUX 462

C-- --- MAGt. TIC.FLUX FOR 730701 TC 731231 FLUX 463
DATA MGFLI8/ FLUX 464

* 184*C/ FLUX 465
CALL FLLXS(tARPCS,P'FLUXKFLUXS) FLUX 466

C-----DAIT OF LAST MAGNETIC FLUX VALUE 720630 FLUX 467
RE TURN FLUX 468
END FLUX 469

ORIGI8.0-28NAL AG
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FLUXS

DESCRIPTION

FLUXS stores in half-word integers ten times the

daily 10.7 cm. flux line observed at Ottawa and adjusted

to one A.U.

FLUXS tables must be updated using-the-values obtained
from bulletins printed by E.S.S.A., Boulder, Colorado. An
example of the bulletin is given on the following page.
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DAILY SOLAR INDICES

JUNE 1972

ARITELS SUNlSPOT NUMBERS OBSEIVED SOLAR FLUX ADJUSTED TO I A.U. ( .
Jt'i. YEAR 27-,Y FLUX
1972 C.Y CYCLE RZ RA OTTA AFCRL AFCRL AFCRL OTTAWA . AFCRL AFCRL AFCRL AFCRL AFCRL

2UER Z A' 2300 15400 8800 4935 2800 2695 1415 606 410 245

1 153 3 78 75 124.6 .  534 281 ::62 128.2 117.9 76.3 53.1 ' 24.7 - 10.5

2 i54 4 96 86 126.3 54 287 .:163 130.0 126.0 73.7' 54.4 25.2 10.9

3 1 155 5 102 100 133,6" 54 293 :169 137.5% 135.3 86.7 59.6 23.1 11.6

4 ~-- -6 16 l21 14,3 54 330 :104 149,50 146.4 90.3 60.9 29.8 14.6

5 157 7 132 130 160.0 54 303 ;?03 164.8 158.5 90.3 65.3 29.3 10.9

' G 158 8 103 115 154.5' 54 301 .194 159.1 150.9 96.1 61.9 23.8 10.9

7 159 9 95 99 143.3 54 300 .194 152.7 145.4 91.0 63.2 28.8 10.7
S 150 10 87 90 145 *0 . 54 310 i99 150.2* 143.2 94.0 62.2 30.6 11.5

.. 11. 11 76 79 144.6a 55 311 197 149.10 143.6 95.1 62.0 23.6 11.6

10 1162 12 68 65 135.3 55 302 182 139.5 133.5 83.9 59.6 28.4 11*7

11 163 13 63 41 139.6m 54 301 :186 143.2* 143.1 94.5 64.4 29.0 12-2

12 164 14 48 38" 145.2 55 300 .183 149.7 143.0 93.3 64.2 29.3 11.5

13 165 15 43 45 134.6* 54 230 174 133.9" 133.7 90.9 63.7 23.9 11.8

14 i166 16 60 56 132.3 53 273 167 136.5 132.0 89.9 63.5 30.1 11.8

15 1167  17 88 96 135.20 55 293 195 139.50 154.4 101.0 66,3 32.9 21.3

16 16q 18 98 95 130.3* 54 201 176 142.7T 134.5 89.9 61.9 23.6 14.0

17 !69 19 101 96 145.0 54 280 177 149.6- 139.5 93.6 62.1 30.3 11.8

18 170 20 66 84 144.2* 54 231 173 149.00 145.2 95.8 61.9 31.0 15.9

19 - 171 21 803 80 133.60 53 277 173 143.20 14000 93.6. 59.8 2D.2 11.9

20 172 22 92 88 137.9 53 272 168 142.5 133.5 86.5 82.6 53.2 51.4

21 173 23 96 98 134.60 53 279 171 139.0* 137.0 86.7 70.0 43.1 25.8

22 174 24 87 97 130.8 54 279 169 135.1. 131.1 86.6 53.5 31.3 14.6

23' 175 25 04 84 126.5 54 271 166 130.7 127.1 83.6 56.5 29.4 12.2

24 117 26 79 80 124. 4 54 271 162 128.5 121.8 82.9 56.4 23.4 13.3

.25 177 27 77 74 121.5' 53 270 159 125.5 118.9 80.6 55.1 23.9 11.1

26 178 1 73 71 116.8 54 265 155 120.8 114.1 83.1 54.1 27.4 10.5

27 179 2 66 63 117.9* 53 265 156 121.9* 119.0 82.3 54.2 27.6 10.9

28 180 3 78 69 123.1 54 269 160 127.3 124.5 81.3 55.2 27.8 10.5 o

29 !L) 4 73 70 123,0 53 2'69 163 132.4 127.2 82.3 55.9 27.4 10.9 C
30 I12 5 73 66 130.1 53 269 164 134.5 127.2 00.9 58.6 23.2 10.8 cr

0 t)

EA 834 817 135.4. 54 284 397 134.9 88 609 303 140

Y EAU 83.4 81.7 135.4' 54 284 i 175 139.7 134.9 88.8 60.9 30.3 14,0 to "'
. _ _ _ _ _ -T i
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kANE FLUX S

PURPOSE STORES SOLAR FLUX DATA THOUT-I =ER. 1972

CALLING SEOJENCE CALL FLUXS(NARCS.MFLUX.NFLUXS).

SYMBCL TYPE DESCRIPTION

NARCS I INPUT - NUMOER OF ARCS

MFLUX I INPUT - MAGNETIC FLUX ARRAY
(I)

NFLUXS I INPJT - NUMBER OF SOLAP FLUX VALUES IN ARRAY

SUBROUTINES USED AOFLUX

CCMMON eLOCKS NONE

INPUT FILES NONE

OUTPUT FILES NONE LBiLITY OF THE
REPRODUC E. SPO

REFERENCES 'SOLAR CEOPHYSICAL DATA , 0so L PAG.-IS pOO
.E-..SeS.A,..BOULDE. .COLO.

'GEODYN SYSTCMS DESCR-TI"'

SUEPOUTINE FLUXS(NARCS.MFLUX,.NFLUXS) FLUX 31

INTEGER rEGYMC. ENlDYMD FLUX 22

INTEGEP*2 SFLUX,P=LUX FLUX 33
•DIMENSION SFLUX(5785).FLUX(1) FLUX 34

INTEGER2 SL01(61).SFLL.2(123),S=L3(122). FLUX 5
S' SCLO(120), SFL35(1 23).SFL r(1 2).SrL07(:21 )SL tSLB(2 1. FLUX .6

* SFLC9(122),SFL1C(1 2-) ScLl11(123).SrL12(12( 2) ,SL13(12C), FLUX 37
* SFLI( 1(23).SFLI5( 12 i.)SFL16( 120),SFL17(123).5L18(122). FLUX 7R

S SFPL19(21),SFL20( 123),SFL21 (122) FLUX 3C

* SFLUX1( 120),.FLUX2(123) .S=LUX3(122), FLUX 4,

S SFLUX4(12C).SF-UX5(!23).SFLUX5(122).SPLUX7(120).SFLUXP(!23). FLUX &I

S SFLUX9 (122) ,Sc aUCi ) ,L! 1 (12 32) SLUII 2 ( 22 ) , SFLUI 3(!2 ), FLUX 42
* SFLU14(12 ).SFLU15 ( 122),1SF.U 6(12 ).)ScLI 7 ( 1.23).S) LU1 J-(12 2) FLUX &3
* SFLUI9(12C),SFLU20 (123),SF'-U21( I22).3FLU2( 121 )SrL2 3 ( I 23), LUX 44

S SFLU24(122) S LU25(12C). S FU26(12 3 ) S F U27(122 FLUX

EOUIVALEN4CF FLUX 4A
*(SFLUX(I ), SFL31(I)).(SCLUX(62 ), SFL02(I ), FLUX 47
*(SFLUX(135 ), SL3)3(1 ))(ScLUX(3 7 ), .FL34(1)), FLUx An
* (SFLUX(427 1, SFL35.I-)) ( SFLUX(5 C I. L$L_( ) ) , FLUX o4

*(SFLUX(672 ). SFLO7'(1 ))(FLUX(.793 ), RFL1R(!)). FLUX Ce
*(SLUX( ~ ) SCL3 (1)), (ScLUX(129). (U1L(!) FLUX .Ci

&(SFLUX( l1 qi ) SFLI( 1 (1) .(SLUtX(121 . L1 1)t ), FLUX C.?
* (SrLUX(1 :3). SFLI 3( I 11( -LUX ( I-2 1). * L)*F L X C y

*(SFLUX( 15 46). SFLI( 1 )) ,( Srt IJ X(17 '), rl.1(C 1)) . FLUX 54

* (.SrLUX( 19'3) SL 7( FL 7(1LUX( 2C 1 ), -:L! (1)), FLUX 5

8.0-261
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.. (SFLUX(2133). SFL19(1 )).(SFLUX(2254), ,FL20(1) ), FLUX 56

*(SFLUX(2377), SFL21(1)),(SFLUX(24
9
9).S

"
LUX

( I )
)
"  FLUX 5.7

*c(SLUX(2519),SFLUX2( I))(SFLUX(2742) S7LUX-(1I)) 
FLUX 5q

EOU IVAL.NCE 
FLUX -

*(SrLUX(2:64),SFLUX4( )S,(SFUX4()(LUX(2c84),SLUX(I) 
FLUX 6C

(SF LUX(3107) ,SFLUX6( ))(SFLUX(322 ) ,S LUX7(! ) ) FLUX 61

*(SfLUX(3349),SFLUX( I )),(SFLUX(3472).ScLUX(1) ), FLUX 62

S.(SFLUX(l5 4) *SFLU10( I )).( S'LUXt 3715),S LUt1i() ,)1 FLUX fI

S(SFLUK (3 3 3 )SFLU1 2( 1)).(SFLUX(396C),S LU2( ) ) FLUX 4

.(ScLUX(4030),SFLU14(1 ),(SFLUX(420),S LUlS(1)) FLUX 65

.(SFLUX(4325).SFLU16( 1 ),(SFLUX(44 4 ).S LU 7(I))* FLUX F.

S(SFLUX( 4 5 66) ,S FL1(1))(SFLUX (4690), SLUl ( I )) FLUX 67

*(SFLUX(a610).SFLU20( I ), ( SFLUX(4933)S SLU
2
1( I ) FLUX 6s

,(SFLUX(5)55).SFLU22(1)).(SFLUX(5176),S=LU23(i)), 
FLUX 60

S(SFLUX(29),SFLU24( I )),(SFLUX(5421)S 
L U 2 (1) ) FLUX 70

S(SFLU X ( 1 ),SFLU26( 1 )).(SFLUX(5(64),SFLU27(l) 
FLUX 71

DATA 3E rY'DO,END
Y
AD/580

r
C'1

7 2 0 7 3 1 /  FLUX 72

C--------------SOLAR FLUX FOR E50301 TO 500430 FLUX .- 3

DATA SFLO1/ 
FIUX 74

o 1950, 2)90. 22309 232)9 2330, 2510. 2560. 210, 2550, 242C, FL.UX 75

o 2350, 2320, 2380. 2270. 2170, 214C, 2 0 a. 21 C. 2?C , 2320, FLUX 71,

* 22430 2560. 2680. 2740. 2580, 230,. 3020, 2'S0* 7220, 3440. FLUX 77

* 3380. 
FLUX 7F

. 3310, 3260. 3020, 29-3. 2q00. 2890. 2930, 2720. 2500. 2440. cLUX 70

* 2160t 1530, 179, 770 177. 1880. 107C. 2)70, 2138, 2210. 22Af, FLUX Pn

.229)D 2370. 2350. 2440, 2480. 2450. 2,70. 25RC, 25509 2650/ FLUX al

C----------- SOLAR FLUX FOR 590501 TO 580&31 FLUX 62

DATA SFL02/ 
FLUX ?3

S26"63, 2760. 2780. 280-, 2690. 2630. 2490, 236C0 2390. 2090. FLUX PA

2110, 2390, 20C3 , 1948., 1060, 104a. 140, 107C, 1470. 1 703 
0 LUx 5S

" 1990, 1990* 2060. 2113, 2070, 210. 231C, 23020 2190. 2130, FLUIX P

* 2C909 
FLUX Q7

. 2190. 2200. 2270, 246', 2560 2600. 233 o 2330. 252C, 2340, FL.UX P0

* 2350, 2273, 2200. 20E0, 1q70. 1910, 1320, 1770. 1I90, 1930, FLUX F9

* 1940 2130. 2170. 22 13 2260, 2333. 2370, 212C. 22 0, 2170 ' FLUX 0

. .2150, 2150, 2240. 23 . 23 80 23 , 2 20, 2370. 232. 2180. 200. FLUX c!

* 2030. 1980, 191C0 182 . 1t10 1920, 133. 19C0. 2"5C0 2:CC. LUX 92

.. 2090, 2140. 2130. 22-20E 2400. 2600. 2,,10. 20C. 2950. 2R70, FLUX 93

* 2880S 
FLUX ca

.s 2740. 2540. 2370. 2160. 2210, 2 90. 2150, 23' C 2250, 2220, FLUX 0o

a 2250, 2220, 2360, 233.0 2310. 21FO. 2110, ?lti,8 2190, 2200. FLUX OA

2310, 2390. 243C0 252. 253C0, 2640. 2520. 2440. 2520, 2490, FLUX c7

; 2E90/ 
FLUX ne

C---------- SOLAR FLUX FDR E80901 TO 581231 FLUX o00

DATA SFL03/ 
FLUX .'C

* 2610. 2610* 2700. 256, 2330, 2160. 2100. 2110. 2"80. 2450, FLuOY ' 1

* 2500, 27C0, 2P850. 29CC. 2710, 2630. 2z13. a6C*, 2410. 2310, FLUX C?

* 2210, 2490, 2260. 225. 2220, 21>8. ?100, 2250.' 2270. 2 2 9 0 .. FLUX 13

* 2310. 2210. 219 5, 21 ) , 19:3. 1' '1. :10, 1570C 1120, 19:. FrL.UX 'C a

* 21C0. 21 93, 225. 22), 2 9 2' 3 -. 2" 260 *.2V6Z. 2G60. 2798. FLUX CLr

* 2770. ?700C 2400, 227*. 1I91. 194C0 1910. 290., 2200, 2210s FLUX 1 ?

* 2223. FLUx '"

2340. 2410, 2240, 2208. 2220. ?O~.0 2-60, 1', Io00, ICI FLtuX (

* 16 0, 15C.0. 1'30,. 166I ., 16,, lf'.' 13, I . 1)7:.- 1430. 1A47. FL[JY 1

* 1 4 . 2030,. 2130. 229) 24 , 3. 4", 24 .0 * 2'.".) 2c . 2 30. 20 t.9 FLIX !I'

* 2f930. '-C, 2410. 2418. 2532 , 2 40. ;30. 2' ?' . 2540, 26Q0C rtUX .

8.0-262
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e 2F60, 2570. 2600. 258C, 2350. 2170. 2040, 20?PC 1i70, 1990,- FLUX 112

* 1980. 2110. 21503. 2240
, 2310, 2380. 2270. 2230, 2190. 2240, FLUX 113

0 2260/ FLUX 114

C------------SOnLAR FLUX FOR 5(0101 TO 590430 FLUX !15

DATA SFL34/ 
FL.UX 116

* 2350, ?500, 2663, 2700. 2820, 2940, 3060. 2730,. 2680, 2820, FLUX 117

* 2600, 2510. 2350, 2243. 2070, 2130. 22C0, 2370, 21450. 29~0, FLUX !!

e 3150. -3370. 3280, 33409 3210. 314C, 3220. 3040, 262C0 2240, FLUX .10

a 2140. -
FLUX 120

. 20509 2350, 2040, 2010,.1910, 1950, 1920, 1920. 1740* 1900a FLUX 121

S11990. 1990, 2010, 192*, 21309 2140. 22C00 210. 21.0O 22A0, FLUX 122

* 2240. 21 0. 2123. 22C.J. 2270, 2190. 2110, 2010. FLUX 1 23

* 1870, 1510, 1810, 1783, 1790. 1900C 18PC, 1ql0, 1990, 2040, FLUX 124,

* 2010, 1940", 20730 2150. 2350. 2460. 25Q0, 2743, 2,10. 2850, FLUX 125

* 2570, 2620, 2580, 2470. 2480. 2470, 2460. 24PC, 2450t 2580, FLUX 126

* 2540, 
FLUX 127

• 2560. 2360. 2160, 2153. 1960, 196C,0 2170, 215C. 2150. 2200, FLUX 129

- 2320, 2240 2090, 198, 1990. 1.80. 1900, 11C0, 1980, 2030, FLUX '29

* 2C30. 1990, 2130, 2123,' 2110, 2180. 2120. 2160, 2110. 2200/ FLUX 130

C------ S LAR FLUX FOP 5-)0501 T3 590831 FLUX '31

DATA SFLCS/ 
FLUX 132

, 2040. 1040, 1950, 1840. 1860. 2020, 2080, 2440, 2490.3 2590, FLUX 1-33

• 26403 2560. 2640. 2440. 2280. 222C0 2240, 217 , 1O900 2110, FLUX '34-

* 2010. 2310, 198C. 1990, 2030. 2050. 2080. 1oso, 1760. 1770, FLUX '35

1790. 
FLUX 136

* 1 30, 1980. 1980. 19C), 1970, 2100, 1980, 2130. 2230, 2290, '"FLUX 137

2?'- ?2 22- .0 12 91.. A. 2250. 2200, 2250. 2250, 2370. 2260. FLUX 13q

* 2280. 2190, 2200. 2320o 2330. 2380. 200C. 2240, 2190, 1950. FLUX 130

C 
FLUX 'a0

• 1880, 1740s 171C0 1770, 1760. 188c0 1920.. 1f0., 1950. 2010. FLUX 141

S1940, 2340, 2430, 2640. 2450. 2613. 203). 231 , 2 !20, 2000, FLUX 142

* 1890. 1780, 1780. 1810, 1820. 1820s 2000. 2050, 2070, 2040, FLUX 143

* 2080, 
FLUX !~4

S2140s 2280. 2400. 23 60 2290. 2270, 2120. 2040, 2040. 2020, FLUX 145

a 2C00 19601 194C0 1893. 190"0. 2010. 2240. 2290), 2150. 2240, rLUX 1a6

0-2300, 2430. 2620, 2453, 2530, 2570 2790, 3023. .3C08. 3120, FLUX 147

* 3050/ 
FLUX '4P

C---------- SOLAR FLUX FOR 590901 TO 591231 FLUX 1 a

DATA SFL6/ FLUX 150

* 2820, 2590. 2570, 2390. 2200, 2000, 1920, lO0, 239C0 2010, FLUX 151

0 2030, 1950. 1B90C 19oC, 1940, 1680. 1700. 1670. 1750. 1 50. FLUX 152

* 1620, 19"0, 182C0 1830" 1750. 1640, 1630. 1652. 1 0Q., 1540, FLUX '53

* 1500, 140. 1440. 14., 1550, 1740. 1590, 1550, 130. 1490, FLUX 'S,!

* 1470s 1540, 1550. 152. 1600, 1 .70, 1643) 17!0. i730. 1750. FLUX 1.s

• 1750, 1570, 1830. 1810, 1860, 1900, 15730 1773. 1720, 1670, FLUX 156

* 1610, 
FLUX 157

* 1500, 1580. 16SC, 1540, 1510I 1570. 14 10 1730, 133. 1 3, FLUX 150

* 1930, 1Q20, 1910. 187:;, 120. 1750, 1613, 155C. 1570, 1540. FLUX I-o

S1540, 1730. 1870, 20)3. 2260. 2210, 2153. 2;7). 250, 230C, FLUX 'C

• 2220, 2170, 202r0 1 990 2040. 2020. 11 , I10
, 1730. 1710, FLUX '61

. 1710, 1I) 3 , 162C, 165. 1710, 1 f40 167C. 1 " t0. 10. , 1790, FLUX It;

S1F50, 1710. 166I . 103', 1620. 161091C, 70, 1 7'3 1 1 . 1790. FLUX "3

* 1(70/ FLUX 16

C---------- SOLAR FLUX FOR LCC101 TO 6004.) FLUX !65

DATA SFL07/ FLUX ' .

0 171t, 17i), 182IZ 1923. 2130, 2150.0.' 2?. 0, 210,C 190, FLUX .67

8.0-263
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. 2000. 1840, 1780, 1760. 1830. 1930, 1790, 1760, 1640, 1570. FLUX 168

* 1620, 1720. 1880, 2100, 2300, 2420, 2480, 2520. 2370, 2300, FLUX '?o

* 2240, FLUX 1'70

* 2253. 2130. 2150. 2090, 20903 1920, 1870, 1830, 1830, 1780, FLUX 171

* 1750, 1560. 167C. 1567^ 16CO 1580, 1530, 1510. 1470, 1420, FLUX 172

* 1560. 1490. 143C, 1403. 1470, 14-7s 1470. 1400, la03, FLUX 17-

* 1370 1370, 1390. 1393, 1400. 1350, 1390, 1410, 1430, 1320, FLUX '7-

1320, 12q0. 1350, 1340. 1370. 1420, 1400. 1330. 1370, 1430, FLUX 75

0 1450. 1500. 1540, 15E0, 1570. 1660, 1660. 1750, 1810% 1930, FLUX 176

.. 1820, FLUX !.7'

s 2010. 1840. 179C9 18809 1820, 1690, 1650. 1470, 1480, 1560, FLUX 178

* 1590, 1580, 1790' 103), 1000 1830. 17803 1760, 1700, 1750, FLUX '79

• 1630, 1500, 1660. 16503 1470, 1430, 1400. 1420. 1530, 1610/ FLUX IR0

C---------- SOLAR FLUX FOR 600501 TO 600831 FLUX 181

DATA SFL08/ FLUX 1I2

* 1520, 1500, 1580, 1560, 1520, 1560. 1620, 16809 1700. 1730 FLUX 183

* 1800, 1790, 1700, 1620. 1620. 1550. 15109 1530, 1530, 1600, FLUX 10a

* 1640. 1540, 1630, 1640, 1620, 1580. 1660, 1710, 1700, 1700. FLUX 185

o .1590 FLUX 1P6

* 1660. 1570, 167C, 1720, 1700v 1750, 1850, 1850. 1 10. 1780, FLUX 187

o 1710, 1570, 1620, 1663, 1660. 1570, 1533. 1390. 14 00 133C. cLUX I9A

* 1310. 13)0 1360, 1320, 140.0, 1550* 1640, 1.40, 1000, 10-40s FLUX 189

o 2080, 2170s 2100, 2120s 2090s 20CC0, 170, 1760, 1760, 1650. FLUX !03

0 1530, 1420. 135C, 139;3. 1460, 1440 1530, 1590, 19603 1520, FLUX l01

* 1530, 14 30 151C0 1593, 1480, .1490, 1500, 1490. 1540, 1450, FLUX C02

* 1450, FLUX 103

o 1400 1340, 1250, 1220. 1260, 1270. 13403 1450, 1520. 1.CU, FLUX !-4

* 1870, 2140, 2340, 2380. 2400, 2410, 2470, 2500. 2340. 2190, 'LUX :

**2010, 1990, 1710, 1620, .1580, 1620, 1500. 1400, 1290. 1290, FLUX 196

* 1320/ FLUX !97

C---------- SOLAR FLUX FOR 600901 T3 601231 FLUX 99Q
DATA SFL39/ FLUX 10Q

* 1370, 1520, 1490. 1423. 1420, 149C E 1620. 1700, 1730, 1750, FLUX 200
e.1750. 1770, 1810, 1810, 17803 1770, 1850, 1900. 1090. 1950, FLUX 201

•. 1890, 1840. 1750. 162C. 1550, 1480, 1420, 1320. 1240, 1210, FLUX 202

* 1153. 1120, 1200, 1320, 1320, 1320. 1440, 1430, 1510. 1500, FLUX 203

. 1520* 1590 1620, 16C0, 165 1650,1 , 1670. 1540. 1530, 1490. FLUX 20L

* 1440, 1410, 1340, 1293, 133C0 1320s 1320, 1229, 1310. 1280, FLUX -S5

* 1270, FLUX Zo6

• 1240, 1290 1300131 1310. 1440. 1480. 1570, 1680. 1750. 2000 . FLUX 207

* 1880, 1600, 1ACC. 1920' 1330, 1740. 1640. 1530, 1500. 14709 FLUX 208

* 1390, 1270, 1160, 1120. 111', 1170, 1190. 117C0, 1190, 1313, FLUX 209

* 1360, 1150, 1520, 1630. 1590, 1610, 1520, 1540, 1500. 1510, FLUX 210

* 1440, 1400. 1360, 132., 1380, 1340, 1250, 1180. 1150, 11903 FLUX 211

* 1160s 13i0. 1030, 1060. 1110. 1160, 1250. 1360, 1450s 1590, FLUX 212
* 1630/ FLUX 213

C------------ SOLAR FLUX FOR 610101 TO 610430 FLUX 214
DATA SFL13/ FLUX '1c

* 1640. 1760. 17503 1650, 16C00 1430, 1320, 12503 1.220, 1150s FLUX 21
* 1100, 130, 06C, 96 C, 70. 1000. 1020, 1030, 1320, 1020, FLUX ?17
* 1C40, 102?0 1000. 1020, 103. 10O80. 1C90. 1250. 1320. 1290, FLUX 21?
* 123. ,. FLUX l a
a 1233, 1!20* 1180, 11e0s 11390 1210, 1140s l1lC, 1280* 1040, rLUX l20

1C0130 70 973. 9C70. 0A3, 9 60, 06,, 960, I 60t 900, FLUX 221
* 1C030. t100 1930. 1034. 105. 1310. 1030. 10?C, FLUX 222
. 130, 1330, 1040. 9.j 0940. 30, 950, 040, 903, 910. FLUX 23

R -YOF T 0
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* 9836 920. 930. 910, 980, 990, 980, 1010, 1020, 10o50 FLUX 2'2

* 100 , 1060, 1100, 1160. 1180. 1210, 1250, 1260. 1260, 1250, FLUX 225

* 1170, FLUX ?2r

* 1130. 1350. 1010. 1033, 1070, 1060. 980. 1040, 960, 930, FLUX 227

* 920, 90. 880. 9, 9 90, 1030. 1050. 1070. 1050, 1030. FLUX ?2 q

* 1040, 1030, 1050. 1110 1110, 1260. 1200. 1140. 1210. 1220/ FLUX 22

C------------ SOLAR FLUX FOR 610501 TO 610A31 FLUX ?32

DAT A SFLI 1/ FLUX 2.3!

e 1250. 1190. 1110. 1040. 1030. 970, 070, 9C4.' 960. 920. FLUX 232

. 980. 1310. 97C. 920. 910. 880. Ri',. 950. 1000. 1050, FLUX 723

* 1100. 10901 1100. 10c0, 1060, 880. 950, 910. 910, 890, FLUX 2'

o 880. FLUX 32

, 860, 380, 920, 890, 860, 880, 590. 910, 1000, 1020, FLUX 2 3

* 1100, 1030, 114C. 12309 1290s 1320. 1370. 130. 1310, 1310, FLUX ?37

* 1320, 1340. 1350, 1170, 11130. 180, 190, 950. 1020, 1030. FLUX 2 2

1040. 990; 104C. 1030. 1060G 1020. 1050. 1070. 1120, 1240, FLUX ?2o

* 1380, 1373. 141C, 1360, 1360. 1320. 1370, 1310. 1260* 1230. FLUX 2 C

* 1180, 1131181180 1 11, 10 1170 115 11 50 1110 1050 1030, 920 LUX 241

q 9101 FLUX .r-2

* 900, 870, 910, 8e83 900 920. 990. 1050, 1130. 1220, FLUX ~43

* 1300, 1283. 1280. 1270. 1230, 11O r , 1120. 110, 60 1130. 1000, FLUX 2LA

1040, 1030, 980. 970. 930. 950. 950, IC00, 1030, 1060, FLUX 745

* 1C80/ FLUX "

C---------- SOLAR FLUX FOR 610901 TO 611231 FLUX 2
DATA SFL12/ FLUX o
S110000, 1:0. 117C, I18.I 1140. 1120. 1150, 117C. 1260. 1300, FLUX PC4

* 1270. 1330, 1300. 137., 1350. 1330. .124C. 110. 1,JTh I10lv .FLIU.X 2=
S960s, 920, 900, 970. 970, 90. 960, 960. 1020. 1000, FLUX ?' I

*. 980, 970. 97C, 1020. 108. 1010. 990, 980. 1070. 1050, FLUX 7=

* IC7C0 1110. 1110. 100C 1060, ICCO 70 95, 9 50. 930, FLUX 7=2

* 920, 890. 850. 85. 83 83C. 840.- 860, 850, 870. FLUX ?e

S860, F-LUX 255

* 860, 833.' 810, 820, 870, 870.. 930, 0"0. 900. 1010. FLUX 06

* 990. 940. 91C0 860, 5.00. P6 n . 930, 790, 770 80P.O FLUX ~7

r 830. 840. 870, 870, Q20, o30, 950, 080, 980. 1043 FLUX ?5=

o 1050, 1980. 1110, 100. 101 1,0 010 90. 4 960, 020. 870, FLUX e~
* 820, 7830 82C0 813, .10. 910. 790. 810, 320, 880, FLUX ?.

* 900 9930 1010, 1040. 1030. 1020. 1030, 980, 080, 940, PLUK 2~!

* 930/ FLUX ?2

C---------- SOLAR FLUX FOR 620101 TO 620430 FLUX 2~3

DATA SFL13/ FLUX 'd

a 890, 940. 79C, 810. 780. 770, 770, 740. 740. 750. FLUX - Ac
* 760. 770. 740. 822, 860, A4C0. 70, Q40, 993. 1070, FLUX Ef-
• 1120. 1110. 1160. 1140s 1150. 1150. 1150. 1150, 1390. 1010. FLUX 67

* 1020, FLUX a

* 1100, 10303 1010, 1040, 920. 860. 920. 920. 830 810, FLUX .269

82C0 810. 840, 833, 830, '60, 170, 910. 1080. 1C70% FLUX )70

* 114C. 1210, 1360. 134', 1290, 190. 1360s 1220s FLUX ?7!

* 1210. 1120, ICCC. 95,. .. 010.9 C0. 770, ?o0, 750. rLUx "-2

* 783, 920, 810C 821, 94,. 86, qu, oS3, 60, 116 . 80. FLUX 7??

* 1273. 1210. 1300. 126) 129C 1. 0. 1170. 1000, 103C 99n, FLUX ?74

So20, LUX L -7
* Feo, 830, 600. 780, 760 7.100. 770. 770, 780, 810. FLUX -7-

* 8 3, 930. 102C. 1 011 1 10. 110 0 1 1', 11,03 1 0 C, 10 0, cLUX 277

. 1120, 120?, 1C00. 10. 1010 , lchC. I00. '". "30, 910/ FLUX ?7'P

C---------- SLAR FLUX ;OR 6?0501 TOl 6 "'c31 FLUX >p c

8.0-2OC6 T
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DATA SFL14/ FLUX 280

.- 940, 950, 94C0 9109 870, 870. 930, 840, 870, 910, FLUX ?81

e 980, 980, 960, 943. 910. 890, 930, 050, 970. 1030, FLUX - 2
1C60, 1100. 1110, 1110, 1120, 1100, 1090o 1030. 1040, 1050, FLUX >P3

e. 1040, FLUX opa
* 980, 920, 870, 5 C0 850, 870, 920, 900. 910, 900, FLUX ??

. 890, 38,0 890, 890, 9302 950. 98. 970. 980. 950, FLUX 2P.

• 900. 900, 860. 873, 900, 920, 930, 910, 91 0 910, FLUX' 'S7

* 900, 9300 00G. 9O0',. -3 . 860, -8C, 8R3 , 800. 810, FLUX ? P8

* 830 8230, 860t 8 60, 850, 840. P40, 820, 300. 900. FLUX 7P2

. 790, 300 78, 780, 740. 760. 740, 740s 730. 720, FLUX 290

* 730, FLUX 201

* 710, 730, 720, 720, 700, 720, 710. 72C0 730, 750, FLUX PO?

* 740, 760, 790, 833, 920, 900, 090, 850, 830, 840, FLUX 293

* 820. 800, 790, 790. 770. 750, 730, 720 720, 720, FLUX P?0

* 753/ FLUX ?5

C---------- -SOLAR FLUX FOR 620901 TD 621231 FLUX 29-

DATA SFL15/ FLUX 207

E 8-40 930. 980, 993, 980. 10CC, 1000, 970, 940. 910, FLUX 2C8

. 9003 930, Q2C, 950, 930. 910. .90C, 860, 940, 840. FLUX 209

o P30, 810, 8 2 82C, 840. 840. -40, 830, ..60, 9q0, FLUX "CC

* 860s 960, 830, 820, 60, 84C, .50, 870. 860, 930, FLUX 'Ct

• 930s 930. 95, 9 95C 940, 910, 910. 890,. 70, 890, FLUX IC2

* 870, 850, 840, 893 970. S70. 860s 820, 800, 820. FLUX 3C3

. 810, FLUX ?C-
* 800, 500, 800, 820, 820, 830, 840, 850, A60, 870 FLUX 3 5
* '870, 80 , 93C. 99 950 90 990 .- , e0, Oan, A0, Ft..iX 10o

* 770. 810, 830, 82', .920, 830, 860, 840, 830, 80, FLUX 0OP.

* 780, 760, 77C0 760, 760. 760, 780s 830. 940, 860, FLUX 7Cr

* 850, 820, 790, 790, 780, 760, 750, 740, 740, 740, . FLUX -310

* 750/ FLUX I11
C---------- SnLAR FLUX FOR 630101 TO .630430 FLOX 7'!2

DATA SFL15/ FLUX ?1'

* 750, 760, 770. 790, "770, 770, 770, 760, 780 e800, FLUX ?d1

. 810, 780s 790, 8603, 850, 82, 20. 900. 780, 790. FLUX .315

0 760, 750, 740, 720, 740, 730, 910, 800, 790, 780. FLUX 316
8 20, FLUX 317

* 870s 860, 850, 88P3, 87C 850, a30, 820s 7c0, 790 FLUX - 1
o 760, 740, 740, 750, 760, 770, 790, 810. 790, 770, FLUX '1o
' 740, 760, 750, 7C60. 780, 770, 750, 740. FLUX 32C
* 740, 750, 780, 8034. 920, 850. 340, 830, .820, 800. FL(JX ?21
* 780, 770, 740, 8C, 800, 790, 7O, 800, 770, 770, FLUX '22
* 760, 76070,70 730 740,70 750s 7!..0 7C. 7 30, 740, 730. 750, 740, FLUX .23
e 730. FLUX 724
. 730. 740. 740, 7CO, 720, 780, 800. 810, 8.20, 820, FLUX 175
* 880, 930, 890. 870s 8F80, 880. 870, 880, 840, 7q0, FLUX 226
* 7409 7?0, 710. 730. 720, 720, 750, 780. 780. 830/ FLUJX ?27

C------------ SLAP FLUX FOP 630501 TO 620831 FLUX 32;
DATA SFL17/ FLUX 329

0 820. 820, 810, 8203 840. 870, 800, 860. 80, 870. FLUX 33f
e 840, 970s 80C, 95, 990 , ICCO 1000. 9.0. 990. 910, FLUX '31

S88 . 9'0 93C, , S9 830, 760, 900, 7o09, 00. A330 FLUIX I.
890. FLUX ' 3
P $40, 310, 810, 7-90. 790, 770. 940, 90C0, 030, 90, rl.U X 3'1

S1030, 139')0 1C70. 100', 0AO, 890s, 830, 8?), 700s 750, FLUX 3. r
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" 733, 720, 720 720, 720. 720, 740o 740, 720, 740, 730, 750," FLUX 736

* 760. 770, 780, 780, 780, 77C, 770. 77C* 770. 750. FLUX "37

75., 740, 760, 77C0 760, 760, 740, 740. 740, 7703 FLUX 33!

S750, 730. .720. 7230 740. 730, 740, 730, 770. R~O, PLUX ?39

* 850. FLUX '40

870, 8970. 870. 880, 860, 880 850, 910, R00, 770, FLUX ? I

* 720, 730. 740, 7 10, 720, 760. 820, 800.. 790, 810, rLUX 22

* 840, .A60, 900. 870. 850s 820. 800, 770,. 770, 7709 FLUX 343

0 770/ FLUI X 344

C----.------ SOLAR FLUX FOR C30901 T3 621231 FLUX 7AS

DATA SFLIS/ FLUX ' 6

e 730, 730, 740. 753. 740. 74C, 780, 750, 770, 760, FLUX ?&7

& 720, 770, 890. 90e. 990 10C50. 990. 970s 1020. 1093, FLUX 3AR

• 9030 1050, 990, 950. aP6C. 840. 790, 740, 710. 690* FLUX 3~o

* 680, 590, 700, 710, 730, 770, 790. 850, 850. 870, FLUX ?50

. 870, 840, 840, 869 . 8,0. 3 87C0 840. 830, 880, 890, rLUX 51

94. 960, 940. 940, 06 Q60, 330S, .40, 950. P50. FLUX 352

. 870, 550, 330. 83. 80, 70 760 0, 760 75 75 760, 750, FLUX 753

* 760, 770, 770, 780, 810, PC. s00. 820. 860, 840, FLUX -a

. 860, 860. 840. 830 820, A20. 810. 793. 79 79 79-0, FLUX 355

* 790, 800, 790. 770, 760. 76C. 770, 783.0 780. 700, FLUX '56

* 800, 820. 810, 7~:. 81C0 760, 780, 790, 780, 790, FLUX 357

. 7903 770, 760. 763., 750, 740. 740. 730, 720, 710, FLUX 58-

. 710/ FLUX 35o

C------ 7-- SOLAR FLUX FOR 640101 TO 640430 FLUX 'z60

DATA SFL1'9/ FLUX "a.

StO0, 6 83, 707, 704, 713, 725, 72.6. 70o8 710, 79, FLUX 3$Z

. 721, 737. 73b. 7 1.~ '11, /2,, b22, i i,.* 724. 735. FLijA -.63

* 725, 723. 724, 720. 709, 715, 711, 749, 752. 7279 FLUX 364

* 721. cLUX , 5

* 7093 595, 688, 692. 704. 707, 701. 712. 699, 705, F.LUX 7F6i

S6989, 7C9, 715. 708. 709. 713, 721, 743, * 739, 745, FLUX :67

* 763, 780. 826, 8a4. 827. 848. 833, 828. '93. FLUX 2F,

* 761. 739, 725, 73, 709, 724. 718. 727, 706, 722, FLUX '~6

• 741, 763, 773, 780, 778. 762, 767, 746. 736 737, FLUX 370

S. 739, 779, 769, 765. 737. 740. 749, 755. 749, 780, FLUX 371

* 767* FLUX '72

* 773, 753, 768. 769, 761. 758. 757, 737. 752. 731, FLUX '73

* 743, 731, 734, 720. 719. 712, 724, 72&v 715, 721. FLUX 774
0 723, 715, 711. 725, 714, 7C5. 705, 709. 698, 700/ FLUX ?35

C---------- SOLAR FLUX FOR 640501 TO 650831 FLUX 37

DATA SFL O/ FLUX "77

* 700, 695. 710, 7 15, 732. 722, 722. 72.9. 722, 715. FLUX "17B

* 715, 709. 699, 65;, 605, 716. 712, 721, 703, 693. FLUX 779

• 697. 6R88 690, 6r8, 693, 702, -695, 715, 710. 731. FLUX 790

* 696, FLUX "P1

* 697* 700, 702, 702, - 699, 705, 717. 719, 711 725, FLUX 'R2

* 725. 710. 724, 72c, 739, 729, 738. 741. 724* 727, FLUX ?R3

* 720, 718. 609 7C02. 699. 6 0 , 67 6. 604. 695, FLUX "4

697. 693. 696, 704. 60, 701. 60 . 7C2, 694. 699, FLUX '"5

E 9, 5910 687, 715. 71 . 716, 709. 702. -96. 689, FLUX .akx

3 (5, 692, 685. 6?. 679. (,60, 673, 674* 679, 6~t. FLUX ft7

S682, FLUX 7 P
• 689. 597. 701, 6 ", 710, 702, (o06. 69 4 598. 707 FLUX -oQ

.. 699, 705,. 759. 783, 77', 748, 733, 3 71 ,  722. 714. FLUX -l0o

• 703, 706. 702, 695, 691, 66O, 696. 68s. 685. 6 9, FLUX ' !
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702/ FLUX 302

C- ----- SOLAR FLUX FOR 640901 TO 641231 FLUX 303
DATA SFL21/ FLUX 0o4

* 713, 704, 708, 710, 709, 715. 718, 719, 724, 758, FLUX IcS

* 730, 732. . 729, 725, 719, 70? 690. 690, 694. 695. FLUX OA

S691, 591. 690, 684, 6819 697, 700, .705, 709, 716. FLUX 39*'
* 720, 716. 718, 708. 716, 726, 740, 768. 729, 727, FLUX o10

o 715, 697s 719, 703, 702, 7054 704, 718.. 722, 719. FLUX .oo

* 703, . 718, 723 733. 7540 754o 749. 735s 732# 732, FLUX LI .

'. 740, FLUX "

-* 736, 733. 727, 721, 716, 726, 715, 711, 704. 701 , FLUX 402

* 702, 707. 707, 711. 706, 703. 737. 733, 731. 740, FLUX At.C'
* 720, 7159 699. 6;93 695, 681. 69 6 688, 710. 715, FLUX Ara

o 739. 738, 744, 757, 753, 746, 738, 750• .750 760, FLUX 6a~

o 770, 743, 755, 761, 765, 782, 778, 781 7919 776, FLUX 4-6

o 762, 749, 735. 7259 724, 715, 738, 747, 7519 741 .FLUX t.7

* 759/ FLUX P.09
C---------- SOLAR FLUX FOR 650101 TO 650t30 FLIUX LCo

.DATA SFLUX1/ FLUX '.
* 827, 815, 794, 780. 774, 777, 757, 749, 741, 735. FLUX :All
* 7271 726. 725. 720, 724, 714, 712, 721, 715. 737. FLUX 1,12
* 741, 744, 734. 741. 731, 735. 768, 751, 766, 786, FLUX t.13
o 777, FLUX &14

a 762. 768, 764, 752@ 741, 741] 752. 734, 734, 739. FLUX Al9
* 718, 712. 706, 7C01 708, 714, 716. 705, 706, 698, rLUX LIA

* 700, 7033 715, 720. 727, 723, 746, 74 9 FLUX 417
o -7651 740, '737. -7-3 , - 746. -75&, 758, 734. 71j9, 721, PLUK (i.

o 7099 726b 14 e.. 7T/1 1 , /U3 tU 5. f(4.1. 1bjJ f.i, . -LUX c.1

o' 734. 7-21. 725, 723. 734. 730, 718, 714, 717, 712, FLUX L20
* 714* FLUX '.21
* 711. 715, 713, 711, 709, 710. 705. 707. 719, 734, FLUX A42
* 741. 737. 740. 753, 755. 751, 7385 737, 748. 731 , FLUX 423
* 737, 735. 740, 716, 704, 700, 702, 705. 712, 709/ FLUX &2

C---------- SOLAR FLUX FOR 650501 TO 650831 FLUX 425
'DATA SFLUX2/ FLUX 426
* 722, 7 719, 719. 709, 702, 717, 727. 734, 738, 735, FLUX .7
.. 725, 733, 760, 770. 823, e .9, 32, 026, 946. 9703 "LUX a2
S951. Q45, 884. 873, 831. eO8C 7e.l. 765, 758, 761, FLUX Ap
* 736. rLUY L'

. 728, 758, 774. 805, 806, 807, 795, 807, 814, 807, FLUX A31
* 789. 784, 792, 785. 791, 784. 787. 808, 774. 785, FLUX -?2
* 784 R07, 828. 807. 319. 814. 8C3. 793. 790. 796. 1FLUX 4 33
. 786. 782, 788, 7859 780, A12, 943, 835=, 841, 830, FLUX 43-
O 826, 808. 788. 772. 770, 745. 743, 743. 749, 754, FLUX t-.5
O 750v 739, 732, 724, 723, 717. 723, 729. 734. 734, FLUX -'6
* 730, FLUX 437
* 742, 752. 796, 807 785, 811, "1,. 795, 798. 782, FLUX P 3
a 785, 779, 767, 756, 744, 756, 742. 750. 761. 755, FL.UX cto
a 753, 746, 746, 741, 73A, 725, 760, 747, 757, 7, 64 FLUX 44r
O 763/ FLUX L4!

C---------- SOLAR FLUX FOR 650901 TO 6.-1231 FLUX LA4
DATA SFLU'J3/ FLUX 442

• 7659 773, 77;. 780s 800. 783, 789. 79 , 772, 767, FLUX 4c-

* 767. 763. 750, 761 757, 765, 715, 777, 734, 734, FLUX '.L'5
. 731 . 717, 723, 765. 76?. 774. 787,. ,O, '  976, R93, FLUY. A.4
* C22 933. 961, 75T', C. 51. 1S3. 8?26. 30. 931 FLUX .7

REPIRODUCIBILITY OF THE
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* 757. 745, 754, 743, 733, 718. 720, 716, 712, 720, FLUX 448

* 726. 754, 779. 755.v 770, 773. 770, 762, 756. 751 . FLUX 440o

* 769, FLUX 50

* 776, 782, 798. 784. 767. 792. 837, 789. 904, F24. FLUX L51

* 825, 7091 757, 744, 748, 724, 726. 733, 716, 709, FLUX 652

--.- 705, 700, 695, 693. 688. 690, 721. 749, 719, 730, FLUX f453

* 733. 729. 727. 723. 732, 740, 730. 744, 727s 730s FLUtX 454

' 732," 735, 717. 724, 744, 7.51, '59. 759, 743, 721 FLUX 45.

. 717. 700, 703, 688, 697, 74-4 809, 910 9319, 792. FLUX 456

0 781/ FLUX ,57

C------------- SOLAR FLUX FOR 650101. T 660430 FLUX A

DATA SFLUX4/ FLUX 450

* 793, 763, 759, 7783. 774, 771, 782. 770, 774, 772, FLUX t60

* 782, 812. 843. 901. 985. 1C26, 984, 1014, 1)51, 990, FLUX F1

* 957, 918, 906. 889. 954, 827, 799. 781, 783. 763, FLUX 662
* 754, FLUIX 463

* 776. 769, 775, 79 , 806, 821, 828. 823, 329, 838, FLUX .A

* 836, 832, 839. 839, 833. 627. 921. 922. 911- .828, FLUX £65

, 657, 860, 827, 819, 793, 831, 832, 841, FLUX 4F6

* 797, 767, 7-58. 755. 748, 755, 762, 764. 785, 786, FLUX 6(67

. 780, 783, 800. 8 14, 871, 929. 1051. 10o5. 1146, 1110, FLUX 46A

* 1203. 1351, 962. 929. 911, 847, 831. 876, 961. 900, FLUX tF6

. 1104, FLUX 470

* 1069, 1063, 1021. 1026, 1020, 1042, 1028, 1073. 1003, 948, FLUX 471

* 939, 948, 931. 910. 963, 032, 052, 9~ . '90, 935, FLUX 472

S. 917, '934. 9'38. 1037. 1039, 'V013, 960. 949. '945, ."933 FLUX 473

C---------- - -SOL.R FLUX FOR .-- 01 TO 663C?3 Fl ,V A

* 917. 940. 94C, 925, 886, 875. 899, 878, 875, A866 FLUX 476

* 883r 926, 929, 972, 092, 1001, Q 9,' Q97. 1371, 1155, FLUX 477

* 1236, 1210, 1139, 1177, 1151. 1123. 1085, 1076. 1C6 , 1016, FLUX L78

* 1056, FLUX 470

* 1048. 1039, 1026. 1020, 1017, 1019, 959, 995, 9q9, 958 FLUX A 0O

* 961 959, 961, 96 , 947. 979, 995, 092, 96 c , 943, .FLUX 481
. 935. 961, 992, 1035 04 104 10C56, 1008, 1014, ,99, 1007. FLUX ,q82

0 01, 932. 993. 1048, 1050, 1097. 11265 1144, 1178. 13081 FLUX 1.P3

• 1C90, 1327, 1004, 998 101, 1028, 112., 1013. 1)15, 1018. FLUX -P.A

* 1037, 1C65. 1149. 1206* 1260, 1276, 1238. 1?.43 1329. 1280, FLUX .RE

o 1246s rLUlX A A
* 1259, 1196, 1182. 1160S 1105. 1060, 1915, 977. 964, 943. FLUX 487

925, 928. 932. 928, 937. 951, 968, 97s, 1000. 1016, FLUX AAR

* IC27, 1055, 1147, 122. 1263, 1302. 1334, 136, 1108, 1261, FLUX tP9

" 1209/ FLUX 40

C---------- SOLAR FLUX FOR 660901 TO 661231 FLUX An1

DATA SFLUX6/ FLUX t-Q2

1166. 1363. 1032. 10 10, ICOS, 079, 959, 962, 053s 930 FLUX 40o3

* 66. )C3. 1024. 1074, 1120. 1246. 1291. 1426. 1466, 1460, FLUX &04

• 1372. 1315. 1275, 1260. l11P, 1094, 1)2, 07el, ,93s. 9q57, FLUX an5
S1014. 1320, 1032.1 10C. 1000. 1019. 1031, 904, 1135, 136F5, FLUY fo

1C94, t140. 1228, 12C3. 1236. 1203. 12)59 115. 115 6. 121.l FLUX Ac7

* 120C4 1198 1111,. 1061, 1CC
n . 077. 920. 941, 907, , 957. FLUX aca

. 971, FLUX ,'O0

-4 46, o67. 931. 917, 979, 1C47. 1 134, to 1l7? , 1219, Ft.IX "-cr

S 1.i761, 1(,62. 1264. 12o~, 1224^,  1 1.. 11 ., 11 !Il I1130, FLUX O "

1107. 1165. 1147, 112"3. 11Z7. 1:73. 111 , 1341. 90, 940 , FLIIx "Ca

1 )22, 951, 99Q, 104. c, 04 1 115i6. 1177. 12379 14 62 1573, FLUX E'3
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o 1628, 1376. 1555, 1495. 1449. 1351, 1249, 1112, 1123, 1076, FLUX O04

. 1065. 1055, 1106. 1105. 1116. 1109* 1096. 1075, 1093. 1151, FLUX 5

1205/ 
FLUX -06

C----------SOLAR FLUX.FOR 670101 TO 670430 FLUX 07

DATA SFLUX7/ 
FLUX FO

* 1244. 1430, 1540. 1607. 1682. 1605, 1536, 1420. 1447* 1456, FLUX FC9

* 139q, 1391, 1381. 13 3E 1266. 1202. 1169. 1174, 1164 1270, FLUX c1C

* 1382. 1399. 1488. 146E 1427, 1543, 1593. 1562. 1582. 1590, FLUX 511

*.1564. 
FLUX c1.?

* 1516. 1435, 1387, 1373, 1468, 148, 1625 1483, 1459. 1405, FLUX .13

1337. 1329. 130CC 1292, 1264, 1249. 1222. 1242, 1210* 1286, FLUX I14

* 1218, 1460, 1493, 1622, 1595, 1733, 1767. 1802, FLUX "15

* 1942, 1978. 1964a 2059, 1792, 1774, 163., 1561, 1579. 1484, FLUX 16

* 1416. 1343. 1291, 1272, 1324, 1321, 1326, 1322, 1360, 1404, FLUX F.17

0 1472. 1495, 1557. 1619. 1692,- 1630. 1628, 1807, 1784, 1758. CLUX Ic

S1676. FLUX .10O
0 1676s 

.. - - - -

* 186, 1410, 1333, 125 , 1221. 11930 1262. 1757. 1333. 1303, FLUX PC

* 1311, 12 8, 1268. 1335- .1241. 1261, 1259. 1287. 1267, 1271, FLUX , 21

* 1340, 1315, 1280, 1305. 1329, 1254, 1292. 1351. 1375, 1353/ FLUX ?22

--------- SOLAR FLUX FOR 670501 TO 670831 FLUX F?3

DATA SFLUXB/. 
FLUX 5=24

* 1366. 1319, 1283, 12583 1281. 1228, 1 197. 116P, 1136, 1094, FLUX 525

o 1C61. 1097. 1073, 108, 1110, 1!31, 1154. 1248, 1356, 14'3, FLUX 526

* 1603. 1827, 194C, 20C9, 2107, 2189. 2138. 2026. 1883. 1774, FLUX 427

* 1754, 
FLUX c2A

. 17A46 1530, 1504 14e,. 1387, 1"3095 1191, 1101. 1037, 971. FLUX P20

S4a 69 ?65, v99, 10 10 ?7 ? 1119, 1120. 12A t0, ) 121'1. FLUyX E

! 322!. 235. 1231. 12':. 1. 1272. ,3 :5'! 2t- 1 - 3. 1'2C- ; F-i-V. -

* 1250, 1257, 1296, 1272, 1237, 1166s 1160. 1116, 1097, 1058, FLUX 32

* 1C71. 1361, 1138. 1224, 1276. 1301. 1296, 1313. 12,6, 1355, FLUX =3.

o 1402. 1524, 1618, 1764, 1955, 1999, 2132. 2131. 2157, 2116, FLUX =34

* 188. 
FLUX '.35

* 1766, 1667, 1635. 1493, 1554. 1554. 1502, 1434 1412, 1357. FLUX 9.S

* 1362. 1339. 1375. 13C3, 1274, 1329, 1493. 1571, 1723. 1729, FLUX =37

" 1788, 1785, 1783. 16Q99 1708, 1720. 1712, 1699. 1727, 1640, FLUX c38

* 1657/ 
FLUX 539

--------- SOLAR FLUX FOR 670901 TO 671231 FLUX v40

DATA SFLUX9/ 
FLUX EA1

1605, 1566, 1470, 14C , 1387. 1338. 1284, 1739, 1315 1336. FLUX 42

e 1318, 1317. 1276, 1280. 1304, 1264. 1267, 1237, 1277, 1306. FLUX C 3

* 1265, 1246. 1238, 1318, 13419 1344. 1373. 1346, 1317. 1317. FLUX Ca4

* 1397, 1350. 1315. 1299, 1257, 129.c) 1253. 1215, 1221, 1273, FLUX C45

. 1365, 1354. 1302. 1272, 1226. 1183. 1173, 1133. 1103. 1312, FLUX CtA

o 1301, 1373, 1394, 1413. 1421, 1482. 1611, 1770. 1634. 1595, FLUX 947

* 1486, FLUX C 4 p

* 1403, 1t09. 1375, 1305. 1218, 1196, 1131, 1128, 1111. 1173, FLUX r a

. 1241, 1327, 1347, 136 -t 14'! 1518, 1549. 1569, 1667, 1660, FLUX c.50

1614, 154, 1566, 1525, 1547, 1 57Qg 1550, 1572. 1503, 14-4. FLUX r 5

I ICO0, I 15, 1205. 1203, 1216. 1-01. 1276t 1206, 130
" ,  1277. FLUX C 2.

S1265. 1391. 1430, 15 . 1f43. 1813, 2020. 2124, 2C54. 2015. FLUX c.'

• 1980. 1323, 1640. 1529, 1594. 1653, 1773, 1841. 1765 1589, FLUX CRF5

* t1,26/ FLUX 55

C---------- SOLA FLUX Fr)R 640101 TO 690434 FLUX rFs

DATA SFLJ1O/ FLUX .7

* 1714, 1718, 1793. 1833. 1912. 2097, 2?39, 2302. 2?20, 2093. FLUX C5

. 2C25, 1990. 1972, I 73) 1766'. 16IO% 1574, 14Pl 5 1416, 1373, FLUX f5o

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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* 1325, 1357. 1379, 1486. 1601, 1740. 1850, 2130, 2207, 2291,- FLUtX 60C
* 2391 , FLUX A !
* 2541, ?2530, 2443, 22C3, 1914, 1722, 1642, 1515, 1517., 1557, FLUX =69
* 1557. 1591, 1491, 1457. 1418. 1425. 1396. 1352, 1375, 1386, FLUX C6'
* 1405, 1518, 1565, 1646, 1774, 11339, 1757, 1707. 1574. 9LUX F F
S1.678; 1674, 1508, 1385, 1378, 1360. 1314, 1261, I?23. 1241, FLUX 565
* 1283. 1304, 1278, 1279. 1259. 1282, 1352. .1322, 1301, 12)6. FLt r 566
* 1400, 1422. 1455. 1544 1560, 15698 1592. 1571, 1562. 1603. F LUX. F e
* 1558. FLUX v68
. 1438, 1441. 1371. 1317, 1291, 1251. 1247, 1307, 1411, 1428, FLUJX =60
* 1384, 1427, 1419. 1383, 1400, 1410, 1322. 1277, 1253, 12?4, FLUX c7C

* 1234. 1156, 1117. 1175, 1199, 1i43. 1191, 1284. 1280. 1328/ FLUX =71
---- SOLAR FLUX FOR 630501 TD 680831 FLUX '-72

DATA SFLU11/ FLUX c77

* 1448, 1432, 1563, 1545, 156C, 14P5, 1454, 1116, 1395. 1397. FLUX 57L

* 1-35, 1.273, 1283, 1382, 1418. 1507. 1665, 1784, 1 53. 1936, FLUX =7'
* 1946, 1903, 1857. 1826,' 181C, 1771. 1709, 1511. 1509, 1513, FLX -7-
S1489, FLUX 577
* 1520, 1454. 143e, 1440, 1383, 1455, 1522, 1546, 1490* 1479, FL.IIX 578
* 1465. 1434, 1434, 1395, 1397, 182., 1396, 1432. 175, 1515, FLUX c7o
* 1572, 1546. 1636 1575, 1540. 1462., 1475, 142, 13o1. 1359. FLUX c aP
* 1283, 1203, 1172. 116 2 1194. 1201, 1350. 1471, 1536. 1570, '-LtiX col
* 1628. 1561, 1556, 1550. 1479, 14,5, 1435, 1352, 1353, 1339. FLUX P2?
* 1330. 1390, 1461, 1527. 1592, 1544, 1468. 1436 1443, 138C6 FLUX c~'
* 1347# FLUX PA
.o 142. 1342, 1409, 1355. 1359. 140, 1393. 1418, 1467, .14i6 FLUX FP -

* 1507, 1616, 1708. 18-1t 157. 17CC0 16)2, 1548, 1598, 1599, FLUX CRA.
* 1586. 1538, 1377, 1308. 1242, 1180, 1145, 1194s 1217. 1255. FLUX c
* 1235/ FLUX Rc6
------ SOLAR FLUX FOR 630901 TO 681231 FLUX =A

OATA SFLU12/ FLUX =cc
* 1295. 1342,.1428, 1432, 1396, 136 , 1411., 1494, 1494, 1562, FLUX C9:
* 1525, 1560, 15)36 1467, 1357. 1223, 1315, 1?97, 1273. 1274, CLUX =2
o 1336, 1275, 1268, 1420, 1581, 160C, 1579, 15 .9, 1540, 1443, FLUX ec
* 1365, 1363, 1452, .1461, 1479, 1453. 1461, 1416, 1373, 13.46. FLUX cc
* 1339, 1369. 1272, 132 1 3 1370 1 37,. 1425. 1416. 1537, 1555, FLUX c
* 1633, 1548, 1670C 1733, 1717, 1725, 17258 1710, 1911. 1639, FLUX C5-
* 1505t FLUX =o7
* 1534, 1515, 161 14640 1329, 1314, 1291, 1331, 1354, 1352, FLUX coQ
* 1326, 1293. 1315. 1313, 1335. 1276, 1105. 14380 1413, 1391. FLUX c90
• 1338, 1310, 1322, 1342, 13 3. 1352, 1341, 1206. 1282, 1286, FLUX C
* 1402, 1499, 1496, 1479, 1466. 1420, 1403? 1418, 14'56, 14 0, FLUX '-1
* 1436, 1390, 1315. 1343. 1341. 1270, 13032 1339. 141 9 1447. FLUX 'C?
* 1471. 1473, 1463o 1540, 1553, 1540 1535. 1507. 1472, 1442, FLUX AC"
* 1396/ FLUX F6c.
------ SOLAR FLUX FOR 600101 TO 690436 FLUX .S
DATA SFLU13/ FLUX A-C

* 1399, 1421, 1441, 1545, 1625, 1789 1330. 1831 . 133, 1693, FLUX f'-?
* 1 85. 1631. 1572. 1533. 1541. I'2P. 14 11. 1443. 13.16, 128C, LUX C'
* 1319, 1339, 1248, 1305, 1341. 122, 1315, 1295. 1292, 1261, FLUX ,oa
* 1264, FLUX AIr
* 1294, 13 3 1 3091 137'. 1390, I3 9;q 3, 134 . 1.433. 129, FLlX !,
* 1299, 1245. 126? 125 ' 1248, I;'" '  13.43. l'n4, 190. 1591, FLX 12
* 1692, 1547. 20114' 2053. 2071. 1 -47, 1971, Is195 FLUX FlI
* 1656, , 52). 1478. 142-1, 13C-9. 13IC.. 1- 81. 1373o 1.198 1378, FLUX F:-
* 1?60, .35 1340, 1 3,': 161% , 174(o 2001. 210 , 2)89. 2137. FLU X "
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* 2308. 2225, 205e. 1954o 1811, 1912. 1777, 1775. I 19. 1829, FLUX F16

* 1855, - FLUX F-17

* 1987, 1914* 1898, 1773. 1757, 1626, 1542, 1476. 1438. 14R9, FLUX 618

* 150 . 1555. 1725, 1794. 1812. 1671. 1547. 168. 1464, 1493. FLUX f619

0 15720 1178, 1441. 1447, 1477, 1437, 1350, 1340, 1 82, 1291/ FLUX F20
C------------ SOLAR FLUX FOR 690501 TO 690831 FLUX -21

DATA SFLJ14/ FLUX .22

* 1250. 1278, 1319, 1355, 15 41. 1382, 1298, 1385. 1354, 13774 FLUX l23

* 1501, 16.3, 1541s 1577, 1588. 1594, 1641. 1624, lr76. 1500, FLUX 62It

* 1707, 1774, 1728. 1714, 1685. 1637, 1535. 1432. 1226. 1167, FLUX 6.25

. 1119, FLUX F?6
S.11.33. 1212, 13349 15(3. 1778 1964, 2222. 2354, .2358, 2435, FLUX 627

* 2466, 2367, 2287. 22350 2005, 1747, 1572. 1539. 1470. 1449, FLUX FR
* 1397. 1331. 1316. 1289, 1202, 1172, 1142 113, 1?38., 13638 FLUX F29

e 1492, 1621: 1675: 1692, 1666: 1652, 1667, 16521658 1644, FLUX 630

, 1581, 1514# 1451# 1341* 1265. 1261. 1242. 1139, 1181, 1154, FLUX 631

* 1157, 1151, 1165, 1 57, 1178. 1192, 1263. 1351, 1371. 1470, FLUX 032

* 1670 "LUX 6-33
* 1757. 1325, 1888, 1920o 1877. 1719. 1631, 1503. 1455, 1393, FLUX F34
* 1359. 1286, 1231, 1175, 1155, 1123, 1079, 1052, 1339, 1095, FLUX F.!

* 1167, 1210, 1332, 14603 1458, 1564, 1678, 1715, 1776, 1696, FLUX r63
e 1638/ FLUX 63.7

C----------- SOLAR FLUX FOR 690901 TO 691231 =LUX -38
DATA SFLU15/ FLUX -39

a 1563. 1552, 1517, 1505. 1382, 1357, 1283. 1241, 1173, 1166, FLUX 640

a 1190. 1207, 1312, 12,99 1353, 134. 1333 1344, 1315. 1365. FLUX r-CI
S1378. 1005# 1455. 157. 1692. 1509. 1513. ?127,. 1370-. 1:70t FLUX 662

z i 3 2 -n -..--,c C. 2 Z . 0n -. 2 e P. X -2

* 1301, 1280, 1243. 1191 1177, 1154, 1223, 128.. 1458, 1619, FLUX A 4

* 1770, 1!352 1931, 2045, 2040. 2046, 2008, 18-.6. 1725. 1617. FLUX F49.
e 1539, . FLUX -46

* 1394. 1389. 1267, 1296, 1300. 1319. 1358, 1304, 1277, 1228. FLUX f-47

o 1220. 1223, 1266, 1341, 1379, 1455, 1601, 1772, 1352. 189. FLUX F 49
• 1982. 2053. 2095. 2007, 1557, 1753, 1723, 1568, 1415, 1365, FLUX 40Q

S.1302s 1315, 1317, 138sQ 1333. 1234, 1207, 1121. 1161, 11 8, FLUX 6F~
* 1179. 1223, 1296. 1327, 1359. 1369, 1..41, 1441. 14 72. 1542 FLUX 651
* 1603. 1530s 1563, 1529, 1536. 151.0. 1469 149C0. 1534, 1579, FLUX f52
* .1518/ FLUX $53

C----------- SOLAR FLUX FOR 700101 TO 700430 FLUX rq4
DATA SFLU16/ FLUX '-55

* 1509. 1 45, 1371. 1315, 1265. 1176. 1130, 1133. 1!96* 1345. FLUX 656
* 1601, 1716, 1729, 1719. 1800, 1743, 18906 1794, 1753, 1684. FLUX F57
* 1770. 1505, 1534. 14236 1495. 1564. 1630, 1620., 1637. 1546, FLUX rcq
* 1434, FLUX r59
* 1346, 1331. 1237, 1194, 1210. 1319. 1394. 1526, 1541, 1703 FLUX $A0
* 1843, 2:10, 1976, 1962. 2016. 1933 1939, 1977. 1'985. 19659. FLUX 6I1
* 1911, 1R30. 1839, 185), 1796. 1783. 1769, 1741, FLUX 662
* 1757. 1730. 167,3. 1653, 1 9f, 1678, 1554, 1729, 164,4 1593, FLUX fA6
* 1563. 1544. 1524, 1473, 1440. 1 -90, 1337, 1315., 102, 1411. FLUX 664
* 1497. 1309. 1649, 16,99 1672. 1664, 1592, 1539 1531. 1494. FLUX 665
* 1493. FLUX Fir,
* I608, 1571, 1635. 17CA. 1794, 1C2Q, 1934. 2" 1. 2185. 2247, FLUX A67
• 2(64. 19d5, 1853. 173 ,. 1636* 1'?2, 1450. 1410.) I1'7, 1312. FLUX F'6
* 1263, 1266, 1201, 13C1. 1',4P 1353, 1390. 1486, 1561, 1513/ FLUX F.6

C---------- SLAP FLUX FOR 700501 TO 700031 CLUX '-70
OATA SFLU!7/ FLUX '71

REPRODUCIBILITY OF THE
ORIGINAL PAGE -IS POOR
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Si1595, 1607, 1635. 1623. 1679, 1633. 1624, 1567. 1540, 1628,- FLUX 672
o 1762. 19C03, 1931. 1969, 2063, 2060. 1 70. 1946, 1974, 1839, FLUX 673
o 1749. 1703. "1637, 1626, 1606, 1628, 1552, 1533, 1585, 1637, FLUX 674
* 1652, FLUX 0-7r
* 1456, 1418, -1334. 1317. 1329, 1200. 1345. 1342, 13P.2, 1459. FLUX f7A

16951 1717. 2CC02 2074. 2092, 19S6, 1906, 1818 1751, 1633, FLUX 677

* 1606, 1501. 1437. 1423, 1A93, 1514, 1600, -16CS, 16809 1748, FLUX A78
* 1799, 1990. 1946. 19E0..1101. 1864, 1 63, 1604. 1484, 1439, FLUX F7o
* 1377, 1354. 1307. 1263, 1219, 1214, 1259, 1310. 135., 1364, rLUX C0

1506, 1638. 1587, 164,. 1690, 1763. 1359, 1821. 1610, 1561. FLUX f8!
* 1415, FLUX fP2
* 1340, 1285. 1279, 1274, 1234. 1280, 1282. 1319, 1383, 1373, FLUX 6e3
" 1272, 1269, 1497, 1670, 1691, 1625, 1516. 1490. 1454. 1486. FLUX 684

o 1428, 1 17 1462. 1402. 1365, 1357, 1372. 1416, 1487, 1490. .FLUX 685
o 1545/ FLUX -86
------ SOLAR FLUX FOR 700901 TO 701231 FLUX FP7

DATA SFLU18/ FLUX 68.
* 1.541, 1557, 1632. 1634, 1623. 161 , 1644, 1569, 1572. 1439, FLUX fP.9

" 1344, 1261. 1201, 1219, 11 118, 1184. 1169. 12C7, 1347. 1469. FLUX 690
* 1494. 1552, 1616, 1560, 1558p 1559. 1450. 1445. 1387, 1347, FLUX ol1
. 1287, 1254, 1260, 1373. 1345, 12C0, 1333. 1420, 1.49. 3475, FLUX (692
S1428. 1354. 131e8 1349, 1402, 134), 1315. 1385, 1390, 1372, FLUX -93
1365, 1350. 149, 1612, 166,6 1871. 1918, 1903. 1890, 1752, FLUX 694

* 1686, FLUX Fc9
• 1633a 1501, 1532, 1483, 1475, 14C., 1506, 1411. 1419. 1478. FLUX sA6
* 1556, 1551, 1791. 1864, 2000. 1935. 1A 41 1931. 1-55. 1737. cLUX 607
o 1833, 1542, L 4e, 133, 1279o 1 23, 1:51, ~ , I4 . , 1625, LUAx eA
* 1464, 184. 1481 54. 140s 119, lbs, l os, 1b07J3 1/15, 1709 FLUX '-UJ

* 1726, 1784, 1643, 1546. 1541, 1467, 1468, 1516, 1.24. 1556, FLUX 7C0
* 1463, 1368, 1321, 1244 1240, 1223. 119q, 1173, 1234, 1290. FLUX 701
* 1333/ FLUX 702

--------- SOLAR FLUX FOR 710101 TD 710430 FLUX 703
DATA SFLJ19/ FLUX 7"'

* 1305, 1348, 1347, 1402, 1461, 1469, 1502, 1491, 1528, 1521. FLUX 705
* 1490, 1505, 1481, 1529, 1537, 1564, 1553. 1603, 1658, 1692, 'FLUX 706
* 1787, 1306, 1829. 17703 1686, 1649, 1567, 1662, 1607, 1630, FLUX 707
* 1701, FLUX 70R
* 1656, 1605, 1547, 1486, 1447, 1437, 1334, 1232, 11C4, 1095, FLUX 7C9
& 1C97, 1105, 1132, 1143. 1171, 1298, 1326. 1304, 1385, 1362, FLUX 710
* 1361, 1436, 1432, 1475, 1464, 1432, 1400, 1366, FLUX 711
4 1292, 1258, 1217, 1160, 1137, 1091, 1052, 1040. 1045, 1070, FLUX 712
S.1095. 1153. 1125, 11 17, 1103, 1145, 1151. 112, 19091 1063, FLUX 713

. 1126, 1124, 1082, 1078. 1082, 1078, 10 85 1C62. 1034. 1009. FLUX 714
* 1029, FLUX 715
* 1C05, 1076. 1090, 1077, 1083. -1073, 1132, 1101, 1b89, I098 FLUX 715
. 1241, 1297, 1396, 141IC 140C. 1396, 1399. 1372, 1'84. 1368* FLUX 717
* 1289. 1205, 1175, 1091. 10I60, 1048, 1017, 975, 958. 948/ FLUX 718

C---- ------ SLAR FLUX FOR 710501 TO 710831 FLUX 710
DATA SCLU20/ FLUX ?720

4 953, 996. 1062* 1126, 1170, 1256, 1311, 1327, 1383, 1358, FLUX 721
a 1353. !302. 1250, 1223, 11 80. 1161. 112, 112 1098, 10 n , FL.UX 72?
* 1C23., oa3 897, A 8, 023. 937. 1039, !C', 1785, 1103* FLUX '7?
* 1116. FLUX '24
* 1101, 1093, 1C7e, 1077. 1062, IC50, 13159 101 8, 100, 975, Fr.UX 725
" 960, ;33. 937. 942, 013, 0op, 01, '9-4 946, 942, FLUX -76

* oS ;:14, 949. 1053. 1CI. I159. 1225, 111, 1411, 1.48-, FLUX 727

8.0-273



FLUXS
PIagc !6 of 17
October 1972

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR

* 1451, 1394. 1305. 1347, 1346. 1270, 1225. 1167, 1077. 1O9S, FLUX 728
* 1C87, 1096, 1112 1139, 1256 1253, 1215. 1210, 1?6Q. 1IR8. FLUX "29
* 1136, 1157, 1213, 1345, 1214. 122 . 1190. 1167, 1143, 1163, FLUX 72'.C
* 1132. FLUX 731
c 1097. 1092. 1064, 1064, 1069, 1050, 1025, 1086, 1121, 1097, FLUX 732
* 1047, 1321, 1019, 1007, 973, 989. 1036. 1105. 1262. 1411 FLUX 733
a 1503, 1512. 1486, 1576. 1435. 13e88 1753. 1236, 1120. 1033. FLUX 714
S.963/ FLUX 735

C-SO-------- SJAR FLUX FOR 710901 TO 71123! FLUX 736
DATA SFLU?1I/ FLUX 737

" 903. 901, 925, 926, 952, 1015, 1073, 1035, 983, 918, FLUX 738
* 893, .916. 989,..10C81 1135, 1125. 1.165, 1165, 1131. 11.33, FLUX 730
o 1092. 1103. 1381, 1063, 1092. 1119, 1166, 1156, 11 8, 1169. FLUX ?r.
* 1146, 1142, 1134, 1091. 1361, 1024. 983, 981, 995, 9549 FLUX 7A!
o 945* 949, 91C, 8G9, 09a, 892, .14.7,-. q91. IC98. 1156, CL)X 742
* 1193, 1222,. 1239, 1257, 1243, 1193, 1161. 1105, 1051. 1075o FLUX 763
* 1062. FLUX &-
* 1095, 1117, 1152, 112.9, 1160, 1095. 1346, 007 1007, 1316, 1027. vLQUX 745
* 1C465, 126, 1033, IC31 1011, In47 1 47 54. 1)4I, 1076, 1130. FLUY " 40
. 1149, 11.38, 1204, 1216, 1217. 12PS. 1391, 1256, 1172, 114 1 FLUX '" 7
. 1169. 1394, 1C97, 1CE0 2, 1117. 111. .1130, 1147, 1?12. 1224, rLUX 74R
* 1222, 1240, 1187, 1185, 1173, 117A, 1312, 1346, 1344, 1352, FLUX -A9
* 1357, 1392, 1329, 124. 1268. 1202, 1232, 1132, 1127. 1124, FLUX t75C
* 1068/ FLUX 751

C---------- SOLAR FLUX FOR 720101 T3 72C430 FLUX 752
DATA SFLU22/ FLUX '532

* 10A7, 1231, OO : o79, 9913 1! , 09.5, 9o; 93l, o?3, rFLUY 75^

* 1279. 1232, 1363. 1372. 131R, 123., 1180, 1195. 1161, 1129, FLUX 756
* 1119, FLUX 757
* 1067, 1065. 1048, 10356 1026. 9P6, 122, 1043. 1963, 1136, FLUX - RA
* 1184. 1239, 1262, 1367, 145, 1532, 16S2, 1944, 1906, 2025, FLUX 75FQ
* 18956 1304.-1756. 164?, 15.19. 10. , .13'03, 1332, 1305 FLUX 76 5
* 1255, 1297, 1311. 1371. 1408. 1437, 1453, 1416, 1374, 1325 FLUX 761
* 1349, 1295. 1293, 1297, 1353. 1320. 1339, 1319, 1310, 1352, -LUX '62
* 1358. 1312, 1400, 1265o 1164, 1105, 1341, 1311, 965, 993. FLUX '7e3
* 957. FLUX 76Lf-
* 963, 973. 981, 10 1C , 1053. 1181. 113, 1239, 1305 12303, FLUX 5f-
* 129, 1283. 129/, 12 5, 126C, 1243, 1203 , 1157, 1154, 1113, FLUX 766
* 1069. 1394, 1084, 1102, 11 16, 1099 1090. 1032, -96, 970/ FLUX 7f67

C----- ----. SOLR FLUX FOR 720501 TO 72C. 31 FLUX 7 R
DATA SFLU23/ FLUX ?60

•* 50, 949, 977, 1027, 1017o 1176, 12109, 1295, 1330* 1393* FLUX 770
* 1408. 136, 1616 1620.. 16 .6, 161P. 193,. 1655, 1567, 1523, FLUX 771
* 1482, 1t33, 1352, 1355. 1273, 116., 1143, 1108, 1162. 1158. FLUX 772
* 1225, FLUX '73
* 1282. 1300. 1375 1495, 1648, 15991, 127. 1502, 1491, 1395* FLUX 774
* 1432, 1407, 138q, 136., 19'; ,  I-^27, 1 4, 1 90 190 1e32, 1425, r-LUX 775
* 1393. 1351. 1307. 129 "  12.5, 1 20 , I 1',9 127~. 1.124. 145, FLUX 77$,
* 1330, 1370, 1299. 1a7 167 5C. 161. 1 ,3?. 1367, 1!71, 1217, FLUX '77
* 1236. 11 3. 1199, 119*I 1176, 1151, 1146, 1089. 1)99. 11o0, FLUX '78
* 1117, 1116. 1CQo, 109,, 112-, 120 , 1272, 1333* 17I91 1412, FL.UJX 770
* 1 0?' FLUX ye,
* 31*3/ FLUX '81

C--------- SOLAR FLUX FOR 720901 TO 721;31 CLUY P 2
DATA SFLU 4/ FLJ x  .
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S 122,3/ ' FLUX '78

C----------- SOLAR FLUX FOR 730101 TO 730430 FLUX 78-

DATA SFLJ25/ FLUX 786

* 12034/ FLUX 787

C---------- SOL'AR FLUX FOR 730501 TO 730831 FLUX 7 P

DATA SFLU26/ FLUX-789

*. 123*0/ FLUX 9C0

C---------- SOLAR FLUX FOR 730901 TO 731231 FLUX 701

DATA SFLJ27/ FLUX 792

S12-2*0/ FLUX *703

CALL Ar)=LUX(NANCSMLFLUXNFLUXSSPLUX,fEGYMODEN:YVD) FLUX 704

C DATE OF LAST SOLAR FLUX VALUE 720731 FLUX 7 0 '

RETURN FLUX 7C6

END - FLUX 797

REPRODUCIBILITY OF THE
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FMODEL

DESCRIPTION

FMODEL is a BLOCK DATA routines which contains the

geopotential model information.

The storage of the spherical harmonic coefficients,

Cnm and Snm , is of particular note. Because for physical

reasons m < n, the set of C and the set of S eachnm nm
require only half a column more than half the matrix. To

conserve storage, both sets of coefficients are stored in

the same matrix. This storage algorithm is illustrated in

Figure 1 for the case of 30 x 30 model used in GEODYN.

REPRODUCIBILITY OF THE.
ORIGINAL PAGE IS POOR
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The matrix CS (30,33) containing the coefficients Cnm and 5,

i 2 3 4 5 6 7 8 9 10 11 42 13 14 15 16 17 18 19 20 21 22 23 24 25 2.6 27 28 29 30 31 32 33

1 it i sit sl: sil sit sil s . s s i sU, sig sa s s: st sia s s3 s s s8 s,: s,l s,3  sS s, ss s , s,i sI sh
2 c! c ci sit s1,

3 c! cj cj cl sit S,

4 C: C! C: C! C.: s. ,s ,

s cI cl sit s5,

a ct c: sil si

7 C c? s2 si

8 l .i cC sl- s1,

9 c: c sil . sI
1
0  c , c: Sit Etc. So

11 c , clI sig S!,

12 Ct, . St,

14 C l c 1: s1,

is c1, I cis sH
00 16 Ci d

17 CTC ct s • si

13 C! Etc. e sl

S 0 Cb Si

21 C c SS,

SCICs

24 c : si

2s ci, s:

26 C , clgl l 1

29 ci, . • "-, st st . o27 C!2 Ci S! Sl S! S 0 0

28 c*, cl: s, si sI SS v n

29 cI, o

30 C3, C!. c, Cle. c . C. Ct, Ct, Ctl. CI, CU ci ci clU ci! ci C C: clC ci ciC cC CC cl cClcCc: cU C2 c F cU cC3 ci C. C2

Index. Matrix Subscript Computation

C coefficients n N
m M+l

S coefficients n 31-N
m 33-M
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NAM.IE FMODEL

PURPJSt ..... BLCCK DATA STORAGE OF THE COEFFICICNTS Of- THE

SPHIEiICAL HARP'CNIC EXFANSION OF THC GEOPOTL-NTIAL

CCMMON BLOCKS FMODEL

REFERNtJCES 'GECCYN SYSTEMS C-ESCRIPTION'

VOLUWE 1 - GEOCYN DOCUlMENTATION

FOD 16
ELCCK DATA 

F P. 1,

IMPLICIT RLAL*E(A-H,0-Z) 
FMOD 15

CC tVG- ,,/i-F M- L.j L/ INDEX 1.INC.X2,INCEX3, IN DE X.,CS01(30),CS502(30) CS03(3FM.1 D 16

*0) C504(30). 
F4OD 17

*CSO:(30),Cb06(O.C0),CS07(30)4CSC8(30) ,CS09(30),CS10(30),CSlI(30), PtcOD 15

CS12(30) CS3(0) ,CS14(30) , CS I (30) CCCS 7(30).C51 (30)q FMOD 1.9

*CS1 :( 30) ,C20(-0) CS21(30) C522(30) 9CS23(30) ,C 2-(30) CS2:5(30), FMP.OD 20

eCS2 ;(30 )CS27( 0)CS528(30),CS29(30) ,C5.30(30),CS31(30),CS32(30) FI:OD 21

*CS -2- ( C30 ) ML) L ( ) FNOD 22

E6AL*8 AUL)L 
MOD 23

DATA RUDWL/6tHSAO 1969,8H STANDAROHC EARTH ,sH FMOD 2&

a' H ,,3H eH . ,8H / FMOD 25

DATA IND'X1, X I CFX2,IN X 3 I NX4/23,
4 .

2 3 s.4 / FMOD 26

CATA C501/ 'FAO0 27

0.0 .-. 10R2630D-02.0.253 00C-050. 159300D-05,0.230000D-06F MOD 2b

I-5 CZ000D- 0 o C 362 00 0 OD- C6 0118000C-06, 0e O1000 0 0 D-0'5.,334000-o06,F':M:C 29

e-22000)- 0c , 0 0.4 2 0 0000D-07, 0o 1 23 0 0 C-06,0. 730000D-0 7 0. 1740000-06 0FMOD 30

o-ol 7OUD-0 .o-o8t9SI995D-07,0.231000C-06,0.215000D-0690.500000D-08.F";OO 31
*- *14,.00uD-06,q 0 00 ,0 *00 ,00 1 FMOD 32

eO0O C 0'0O O0O ,00 000 /FMODO 33

DATA C.502/ FMAOD 34

*000 $OO , 0212763C-05,-,5026930-06,--4603530-07,r MOD 35

.*770 d01)-07. C .17670i00- 0. 0. 21t773C-07,0.9 e1199D0-07,0 .6;5215 D-07, F MnD 3,

0 * 2 9153 - U ,-.2601690D - 07, - . 3 05263C-07,- - 121347 L)-07 ,- 1 -3 2 C23D--03 F'-O0 37

- e 11710o30-07, Ca0 ,0.0 ,0 0 1000 ,FMOL 36

000O t C0 ,00 20.0 ,00 FMGOD 39

e00 C.0 ,0.0 ,0.0 .0.0 /FMOD 40

CATA CS03/ FMOD 41
e0.0 *C*1557

5 2 0 D - 0 5 0* 3C.
A 6 0 C - 0 6 ,~0

7 3 43 
;
D-0

7 0
.9 18

2 0 D - 07 
F MO  42

e0.6e20 1i-0.C.813d000-07, 0.395567C-007.6221D09-. 356600-0,FMOD 43

0;2 3107-00,C,1253700-08,-192671C-08011700-08- 7706-08, F

*e0 33450-0 ,C. 0 C0.0 00 .,00. ,FMOD 45

0000 ,C. 00.0 00.0 .0.0 FMOD 46

e0.0 .C00 .0.000 0.0 .0.0 /FMOD 47

CATA CSO4/ FMOD 4

00.0 ,C.*0 0 956999C-07 .05912970 -07- 1e4 23220D-C7, FO' A 9

S0 5 7 S15D3-s 0 ,C%2d 5 7 3 2 00- 0 s,-. 5 760 7 6 oO- 0 170-09s-&72-03 11 009D -OO 50

e -. 212,0-0t.C217 430-09 ,C729369C-10 0_4 5140-10,01 7795D-100,FM4OC 51

e-E 7047vD-1 0,C. 0 00 ,0.0 .0.0. .FlOD 52

0 0 C.0 00.0 *0.0 . 0.0 .FMOD 53

o0.0 s0.0 C.0 .0.0 .0.0 /FMCC 5t.

CATA CSS0/ FMO0 55

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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o0O0 .0.0 .0.0 o,-.e 6!30Oo-06, .207J D0-0o 3F'C So

e- t 15 .71;)-1 .I ,-.41 089D-09.-.200713C-0 OI4t'2f -lO,-.20 
7 9 1 0 - O 

10.F-4rM
'  

57.

e-el 13 - 1-0 ,- 13.49100-10.-.4 ;64C- I 1,0 141 :540D-1 I ,0 19'34910-11 , FrM.10PO 5P

1-l2 -129-1 1C.0 C0 0.0 0.0 FMO!) 5

0.0 O *0.0 C.0 0.0 .0. 0 ,F r1 6.0

*0O0 C.0 CO0.0 00.0 $0.0 /FO~0[) 51

CATA CSOo/ FMOD 62

0.0 C.0. .0.0 .0.0 .0.3100690-09, F'10 63

- 7I763 oD- _.-3079970DI2,-. 02C86C-10,- 6283361D-12,- *4;66 .OD-I I Ft1 Or 6
.

* 0 I 73-11 ,C.62210.20 -I2, 017.-209 -11,- 34144 D-12,0 3046 :D-12,F:OD 65

*-.317402D-1 0.0 iC.o 0.0 ,000 FIODC 66

*0.0 . oC0 .0.0 9,00 .0o0 .FMCO 57

oe0,o C0 ,CO 0.0 .0.0 3.0 /F MUD 6-

CATA CS07/ FMCD b9

0.0 .0.0 .0.0 s0.0 .0.0 ,F'.OC 70

,0*2C6E370-10,-.17A902
9
0-10,-,15054 f-11 02193510-12,-.2254840-12,F',IOLD0 71

e0.1 1 779c.O-12,-.56597&00D-13.-.1 2L77 3 -12,0 .18763520-13.0.46465 1 D-13,Fl,:D 72

-o 2 570-1 3. C eO GoO 0 -' 0. 0 .FMOD '3

e0.0 0 *0 0 ,00 00 ,0 0.0 FMOD 74

e0.0 C .0 .C.0 .0e0 00 /F'tOD 75

CATA CS06/ FMOO y6

0.0 O0 0 .0.0 .0.0 .0.0 FMOD 77

e0.0 .0.29524Sr--1I,0.1 753 6-12,- 961519D-13.0. 72616D-13
F  7"

S0.1 i 87 ;D- 13. C.322 1 .50- 14 .- 660104 C- 14.0. 8366653-1 5o 0.35 127D-1 4 FC1) 7.

.0.222360D-14, .0 .0.0 .0.0 . .0.0 F 3.D .0

0O 00 .00 ,CO 0.0 .00 ,FMOD '31

0.0 ,0.0 Co0 .0.0 .0.0 /F400 f12

CATA CSO/ FMOC a33

0oO0 .0.0 s0.0 .0.0 .0.0 ,FMOD 84

0000 .0.0 e-.St '6207C-13, 0763504D-13 0.347126D-14, F'.i0 35

*0.3C74513-14,-.1284880D-15.-.4702900-15,-. 184524 D-15.-.339521D-15,F ,MOC :6

e-e17,49D-E15.,C.0 0.0 0.*0 .0.0 F MOC 07

.0.0 *.0O *C.0 e0.0 ,0.0 .FOD 38

.0.0 ,Ce0 .0.0 ,0.0 ,0.0 /FMD0 893

CATA CSIO/ FMOD 90

e0.0 C.00 0 00 t0.0 .0.0 FMO10 91

.0.0 ,C.0 0,O0 -e 6355100-1,- - 1273990-1 5 .F!:OC 92

S0 7 2252D-15,-7 1 0450D-16,- 2 75137C-16 0s 25,70420-1 3 . 5 918250-17,F. 0 93

90a1317179- 7,C00 C*0 .0.0 0 00 FMOD 9t.

.0.0 .0.0 1CO ,0.0 0.0 *FMO.O 95

.0.0 .0,0 ,0.0 .0.0 .0.0 /FMOCD 9(

CATA CSI1/ FMOD 97

0.0 0 0 *00 0. 0.0.0 FMtAOD 95

*Oo0 .Ce0 .0.0 .00 S0.5142540-15.FMtO 99

e- 1 11 0359D- 1 5- .5544'-)300- 17, 0.9693660-17002545070-17 .- .42211D-13, F .C 100

-e2240100-l8,C,,0 .0.0 ,0.0 .0.0 ,FMOD 101

e0.0 C0.0 e0.0 ,0.0 . 0.O ,FMOC 102

e0.0 .0.OO .0.0 0.0 .0.0 /FIOC 103

CATA CS12/ FMOO 10

e0.0 o.00 .0.00 .0.0 0.0 DFMOD 105

00.0 ,C.0 . 0,0 .0.0 .00 ,FtMOD 106

S0.23j410D-16.- 19755500-17 -. 445266C-18 ,0 13 1 834-1L'v-*6259060-19,FMo) 107

0 .-2170-20.C.0 0 0 0 900 .0.60 #FMOO 10e
S0.0 .0.0 .0.0 .0.0 .0.0 ,FMOD 10

*0.0 .C.0 . *CeO .0.0 ,0.0 /FMOD 110

-ATA CSIJ/ " FMOD 111

REPRODUCIBILITY OF THE"
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00oo .0.0 ,0.0 0o.0 .0.0 ,FMOC 112

.0.0 ,OoO ,C.O .0.0 ,0.0 , F OD 113

.0.0 -. 1742170D- 1E,-o.2 ,:332 7-20, . 0.o194510D-20, F.i)) 1 i

o ;.1U45L)D-20,C&2',6 1270D-20.C. 165292-210.A,'34057D-
2

1.00 ,F"0tD 1

0 ... 0 0C0 .c,0 too0 0.0 ,FlM-'D 115

.0.0 0.0 .0.0 ,00.0 .0.0 /FI') 117

CATA CS14/ F1IOD 11

e0.0 Oo0 1C.0 OO .00.0 .FMOC 119

0e0 :. C.O ,00 00 .0,0 t0 .FMOD 120

,0.0 C0 -o 25719aC- i9, 03762 57D- 0 ,-.753 1 3D-21 t F'1OD 121

*0.2374110-2 1.8C24 1 80D-22. 0.4741i2C-23,0.1 533;3D-22.0oI27350D-22.FMOD I12

O tOOO;3J0-Z4,C .0 .0.0 00.0 ,0.0 .FMOD 123

e 0,O .C00 . 0. 0 .0.0 , .0 /F-iOD 124

DATA CSlb/ FOD 125

*0.0 ,0.0 .0O0 .Oe0 0.0 .FMOD 126

e0.0 #CO .0.0 ,0O0 ,0.0 9FMOD 127

.0.0 ,C.O ,00 -0 e71342D-21 ,0,322S77-22.Ff'OD 123

e- 519 -23,-,3629150-23 22-223 - 130602D-24,0 157393D-24,
F IO D 129

S0. 3:372163-24.- .2515790- 25., 0. 0 .0.0 .0F0 ,F1OD 130

.0.0 .C.0 0,.0 .00 .0.0 /Ft.OD 131

DATA CS16/ . FD 132

e0.0 .C0.0 0.0 .0O ,0.0 1FOD 133

*i)O0 .0.0 .0.0 .0.0 .90.0 , FmOD 13.

*0,0 00.0 .0.0 .00 . s0.701751D-24,FM.OD 135

-&31/S 11D-23.C*0 10O0 90,0 0*0 sF MOD 136

e0.0 .CeO .0.0 .0.0 0.*0 ,F4MOD 137

e0.0 ,C.0 .0.0 .Oe0 .0.0 /FMOD 13
-

DATA C>17/ F MOD 13.

.Oi*C 0CO 00 0 a 0 0. 0 .FMOD 140

.0.0 .0.0 .0O0 .0,0 10.0 F I.JD 141

.0*0 - .C,0 .0.0 .0* s ci sv , r-:uil i42

e-e4d7:5L-24 ,Ce0 0C0 0.0 0.0 .FOD00 143

.0.0 - .0.0 $0.0 .0,0 0.*0 .FIAOD 144

e0.0 C .0 0 00 00 .0.0 /FVAOC 1 E

CATA C51/ FMOD 146

.0.0 .C.0 *C.0 .0.0 .0.0 .FF-OD 147

90e0 e0 .0.0 .0.0 .0.0 0.0 .FIOD 14P

0. 0 . C.0 0.0 .0O0 ,0.753"607D-25,FMOD 149
-

Se-e7-15c26D-23,C.O 0.*0 .0.0 e.00 9F'OD 150

0.0 .C.0 .C.0 O,00 0.00 0FMOD 151

e0.0 *Ce0 e0.0 e0.0 e0.0 /FMOD 152

CATA CS19/ FMOD 153

e0.0 .0.0 .0.0 .0.0 .0.0 ,FOD 154

00.0 .0.0 .0.0 ,0.025801D-25,0.199486D-25F.IOD 155

*e-220o440-24-*7951560)-24.-.397434C-2306166710-23.- 1596120-22FMOOD 156

e-7C9307D0- -2.-1770650D-21.0.0 .0.0 0.0 qFMOD 157

*Oe0 C.0 C.0 .00.0 .0.O0 #FtAO0 155

e0.0 ,C.0 .0.0 .0.0 0.0 /FMOD 159

DATA CS20/ FMOD 150

*0.0 .C.0 ,0.0 .0.0 *0.0 9FMOD 00 161

e0.0 .0.0 0.0 .0.0 00 -. 1765200-23,FMOD 162

s.072o91,l -23-2'16410D-22,-.3tc401-22.0. 10C015D-23.0.13341D-21.F"OD 13

e0.81170UO-22.C .3317300D-20. C.273134C-19.0. 0 0.0 ,FM10D 164

e0.0 9060 10.0 .0.0 *0.0 .FMOC) 165

*0.0 .0.0 , Co0 00.0. .0e0 /FMOD t C

DATA CS21/ FMOD 167
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.OoO ,0.o0 .090 .o.0 OoO .Fr40 I f,

.e00 OeO 000 .00 ..o0 nt- D 1 f

t0.O0 - c 57128OD- 22 0 1 20077C-21.0o 1 03 1 3D-2 1,-245695D-20,FVD 170

O 01270203-20,-*3073E300- 19 0 1 l33570C-16-o31e61D-18,0.0 0 *FMOD 171

e0.0 .CeO C.0 .0.0 o0.0 .FMOD 172"

.0.0 C.0 .C.O .0.0 0.0 /FMOD 173

DATA CS22/ FMCD 174

00.0 .0.0 .0.0 00.0 .0.0 *FMOD 17r

o.000 00 .00o0 .0.0 00.0 ,FltO0 176

O0.0 10.0 00 .0 $00 -. 503517D-1 FMOD 177

0 1 106 3- --3 33 6.820D-15810a 772 3 59C- 1 .-. 212001SD1 7 c-231 SD-17 9FMIOD 17V

0. 0 .0 9.0o0 e.O0 0.0 FMIOD 179

*0.0 .0.0 .0.0 .0.0 .00 /FiOD 10C

CATA C323/ FMOD 1C 1

00.0 00 tC.0 00. 0 .0.0 FMC" IC.2

e0.0 00.0 *0.0 .0.0 e0.0 eFMOD 1E3

*0 0 00.0 .300 --*569527D-20,FMOD I a

.0. 1 I'YoD-19.- 2044690-D17 1 17261C-170. 144311D-17o-*179336D-16,FOD 1e5

e-eIC75D-1 5, C0 0.0 .0.0 .0.0 , FMOD 1R(

.0.0 .,0.0 .. 0o .0.0 .0.0 /FMCD 1'7

C.ATA CS24/ FMOD 1??

o3.0 .0o0 ,CoO 0.0 .03 ,FMOD 1 3

03.0 =0O0 *C 0 .0.0 .00 FMOD I90

0o0O ,00 0OoO . .0.0 -e1556380-16.F.OO 191

e0 7 14 J3D-17.C 4 79I: C 9 - 16 *C.1 15615C-15.0 I 0 3 330 353D-15 - o5I 1 562D-16 I.FCC' Ic-2

*0. 11u130D-15.C.71126630-14*C.O .0.0 .0.0 .FMOD 1'3

0.0 0.0 .0.0 .0.0 .0.0 /F MOD 19t

CATA CS25/ FMOD 195

.0.0 - C 00 ,.0 .0.0 .0.0 orMOD 19 t

0.0 CeO 0.0 .0.0 -oo 11UbUUL--Ifirt4LU 1'9

S- . 1244152D- 6,- a370C268D- 15 s- 227841 C- 1 5.O 7495970- 15- 809426D- 15,FM'!OD 19,

.-. 91229770-14, 0 a7O00D-3130.Cf1629C-13,0.0 9060 ,FMOD 200

.0,0 ,0.0 ,0.0 .0. 0 0.0 /FMOD 201

DATA CS26/ FMOD 202

0.0 .0.0 .Co0 .0.0 0.0 . FMOD 202

00.0 *COO C*00 .0.0 *0,0 .FMOD 20t

*0 0 0 0 00 .0.246566D-15.FMOD 205

*0e201326)-1 4.0.63 3E28D-15,-.411635C-15,0.22161I00-13,-.575625D-13.FMU4OD 206

e0.2bo3753-13,-2420/-70D-12.0.454672C-12.-. 125606D-11.0.0 .FM3C 207

Oo0 .C.0 t0.0 .0.0 .0.0 /FMOD 20e

CATA C>27/ FMOD 209

o0.0 .0.0 .0.0 .0.0 0.0 ,FM40D 210

00.0 .0.0 .0.0 .0.0 * . 0.0 *FMOD 211

.0.0 .0.0 .0.0 .0.0 --.197608D-13. FOD 212

e-.7724D-13,-.55757119D-13.C.8942010-13,. 158330D-14.0.271842D-13,FMOD 213

e- 1 39b81D- I 1 0 *2908()59D-I 1 007 24190C-I I1,10.708604D-.11.,- 1 74166D-.1 0FMIOC 21 ̂

e0.0 .0C.0 0.0 .0.0 .0.0 /FtM0r 215
CATA CS28/ FMOD 215

e0. 0 *0 0 00 0. 0F0 oFtiOD. 217

e0.0 .0.0 ,0.0 .0.0 .0.0 . MOD 218

000 .0.0 ,0.0 *0.0 .0.231440D-12,.FMOD 219

*0.17.00O-1 3*-3070600D-12-,0746 -12,0.113.49D0-11.0.525770D-11PFMOD 220

* -- E64U~C)-1 1.C.3L316200-12.0.11 15600-10,0.34e475D-10.-e421805D-09,FM O 221

*-1 47LI3J-0.C.0 .0.0 .00 .,0.0 /FMOD 222

CATA CS29/ FMOD 223

REPRODUCIBILITY OF TH
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0.O0 C. 0 *0. 0 0. 0 .0.0 *FlIOD 224

.0,0 ,CoU C.0 90.O a 0.0 .FiOD 225

* .0 0 .0,0 *C.0 *0e0 *D*4"-01 
1 
0
) -

1 s |  
2

"
""

* 0 So 0.j770-11 9-o 93-0 009 _ 1 , 0. 1 33 59 C-10, O-. 6 1034 :)- 1 1 ,0.22..7070- 10 Fr D ?27

*-a20'-71 -[-1 Os,0.5 674. 1 .;)- 10.0 C.9 234AC-1O,-O24 16 0D-O I 0 - 1 526 6')-0 .cM- D 2'2

o 0 G, 63 3:-0 C, 0C o. ?7I O L" D- 08. C s0 ,0.0 .0.0 /Fr.MOD 229

CATA CS30/ FMOD 230

.0.0 C.O 4 0.0 .00 0.0 ,FMOD 2'1

0.,0 1C0 .00 .0.0 .0.0 FM3OD 22?

.0.0 :. .00 ,CO .0.0 0 0O.13CO930D-10,F100D 233

.-. 123233-1 O0,C3040E70D- 1 ,-. E535t C-10,O320056D-09;,-.C046 
O

-09#F 
k O D

C 23

-2:14 24>o -0-,- &E 10 2 1-0O 0.1 2 6 0 C- 0 -O.- 3 3 0235)-0,0. O25271 D-0. FM Ct1 23 4

-2c 1 u -toi>-08,-.s2432933-00,0. 14 S 60C-0 6,0.0 .0 /FMCOD 23t-

DATA CS31 / FMOD 237

e00 ,0C0 .0.0 ,0.0 .0.0 *FMOD 236

*0.0 C.00 ,0.0 ,0.0 .0.0 *F O0() 239

.O0 0 0 .00 .0.0 _,0.91940ID-09 ,FMOD 240

e-.E2 i96O-03S-0 53031 O- 09 Ce.7C5O93C-0;,0. 34 654D-Oi. -siP762990-08FMO 241

-C-e.cI4.D-0-,-.5561427D-C.O.691077C-OU1.0. , 32'0-07,-.437590-07F"CP 2^.W2

.- * 5c7 23-u?,7 C.15 7 006-0 ,-. 21678 4 C-06.8305220-06, 0.0 /FMCD 24, 3

ZATA CS32/ FMOD 2A6

.0t0 0.0 *oO0 1.00 .0.0 .FMOO 2-.5

*0.0 .0.0 *0o0 .0.0 .0.0 00FMOU 216

3O0 .0.0" .0.0 ,0.0 ,0,375404D-07 F'OC 247

&0.020402-,J:- 07 . .2 1 C0O303-07,0. 1 :31 2 C-07, - *1755 03D-07 , 0 1 75c2:O0-07' :"DC[: 2 ̂
'

.- %626233 L-07,- 1 0 4 160D-07.0.1 76579C-07. C. 366 170-070'7O .26 240-D-7 D 'OD 2&9

-. Lj83,,40i'D - 0 7 ,-.4526250 O06.0.2 6 C 2 F 0;4C-060, O 0.0 /FxO:D 230

CATA CS33/ FMOD 251

o0.0 C0.0 ,0.0 .0.0 .0.0 .FMOC 232

.0,0 ,0 ,00 *00 ,0, , F;OD 2 53

*060 0 uoV I .OV * 0 , 0 a- Z

.0.0 .0.0 ,0.0 .0.0 .0.0 *FMOD 255

0.0 0.0 0.0 0 00 .0.0 *FMOD 256

00.0 .C. 0 ,0.0 0.o0 .0,0 /FMOD 257

END FMOD 258

REPRODUCIBILITY OF TH
ORIGINAL PAGE IS POO
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fNAME GEODYN

PUR POSE BLOCK DATA TO STORE DATE 4AND SOURCE TAPE NUMLBER OF
iHIS VERSION OF GEODYN

COM uON 2LOCKS GEODYN

BLOCK DATA GOD 12
IMPLICIT RkEAL8 (A-H,O-Z) GEOD 13
CCO /G E D YN / DA T E (5) GEOD 14
CATA ECATc/' GEODY''(720C286)', SCURCE 's'TAPE ,'*32607D £/ GEOD 15
END GEOD 16

REPRODUCIBILITy OP THE
ORIGINAL PAGE IS POR
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GEOIDH

DESCRIPTION

This subroutine performs two functions critical

to the proper evaluation and estimation of surface density

potentials.

1. GEOIDH alters the nominal Cartesian coordinates

of surface density sub-blocks in such a manner

so as to place these sub-blocks on the equi-

potential surface defined by the Earth's average

global potential as computed by the function

AVGPOT.

2. Also computed are the coefficients interrelating

all surface density values such that adjusted

surface density values are constrained not to

conflict with the potential defined by evaluation

of the spherical harmonic expansion below some

specified maximum degree and order.

The GEODYN Systems Description, Volume I provides

a thorough description of the physical and mathematic

function performed by this subroutine.

E1oDUCIBILTY OF TIM

ORIGINAL PAGE IS POOR,
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NAME GEOIDH

PURPOSE TO POSITION SURFACE DENSITY LOCATICNS ON GEOID-

SURFACF AND CCM.PUTE MATRIX OF CCNSTRAINT FOR

DENSITY ADJUSTMENT

CALLING SEQUENCE CALL GEOICH(A fEA.CFNTERD-ZNCON)

SYMBOL TYPE DESCRIPTION

AREA OP INPUT & OUTPUT - SURFACE DENSITY SUB-BLOCK AREAS

(1)

CENTER OP INPUT & OUTPUT - THE CEOCCNTRIC COORDINATES OF THE

(3.1) SUS-ELOCK CENTERS

DENCON DP CUTPUT - COEFFICIENTS REL4A7TI-NG CCNST.AINED
(NCCNST,I) AND UNCCNSTRAINED ADJLSTED SURFACE

DENSITIES

SU3RCUTINES USEC CLEAR EGRAV DNVE1T AVGPOT

CCMMON BLOCKS (SLIM CPARAM FMODF.L INI TBK INTBLK

XYZ VRBLCK

INPUT FILES NONE

.OUTPUT F.ILES ...NONE

REFEIFENCES 'GLODYN SYJTES CESC IPTIION'

VOLUVE 1 - GECDYN DOCUMENTATION

SUePOUTINE GEO ID ( AREA CENT ER, DENCON) GEOI 3F

IMPLICIT EALV5 (A-H,O-Z) GEOI 37
LOGICAL CMPGPR GEOI 3P
INT'TEGLR ULI, IT GEOI 39
COUCLE PE CISICN MCDEL GTOI 40
DOI.v SI N S (I1 ),A R A(1).CENTE R (3 1 ) FCT(3) O"NCON(NCONST, 1 ),INDS(4)GE I 41
CCM MO/CSLIM/LLIP'IT(31),ULI UIT(31) GEOI 42

COMMJN/ C PAA / hSTA.NMAST,NSTEST .rN) I MV IAS N GPC1 , NGPC2 ,NGPCOM, GEOI t.3
S NC SEST , C.vp GPR L IM 1 . L I v2, NDE N.NEN ST .NTI DST, NT I DEN, INNRSW, GEOI 44
* . CCNST NCC S GEOI AS

CO 'MON/FMUDEL/ INOEX1, INDEX2. INDEX3, INDEX4.CS(30 3 3) ,MODEL( 8I GECI e
CCVM N/IN I TLK/ IGI ( G1 50) ,NOTI ST.NSw 1(6 ) GEOI A.7

CCMGN/INTOLK/IHDOT1 ,THOT2,THCT2S. CM, AEAESO0DUM (60) GEOI 4e
CG VMGN/YZ/XYZ(CL R.PSO, IST IFOCE (2) GEOI 6S
COI1. .ON/ V LUK/XYSO C USLAM(31), 1NLAM.'(31 ),PR PPSI PLAM3A, GEOI 50

S P(33,30) AC N( 30) .TPSIM (2 ) GEOI 51
EOUIvALENCL (D(I),SINPSI,P(1.1).)(CCSPSI.P(2.1)) GEOI 52

C INITIAL IZE GEOI 53
NOTIST=O GEOL 54
ThEIG=c0.000 GEOX 55
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IJNDEX-1NEx I -I O! 6

N CI-T k,- 'r NuCLN 
G~I 56

C Cc'MPUTE AVnl<ACL -.LLBIAL GC AVITAT KONAL PJ IENT IIA L GEO 0011 5

REF &J IAV k, 0T ( i 5) .. GE.O 1 59,
CALL CL--AR( N CONv21 NCONST sNDEN) GFO! 60

C CALCULAT=h ,lJTHNT[AL AT EACH SUE-[iLOCK G;:.Ol1 61

CC W00O L=1 *NCENTR GE!:1 6 2

XY Z ( I) CLNTNI:-k(I. L ) G:O 1 63
XY Z (2 )- NIT t R ( 2. L) CiEO 64
XYZ(3 ) =LLN1~ ( 2 sL ) GEO!1 65

C EVALUATE LE,Nt)Rc. f-CLYN0,'lIALS GCI6&
CALL LGPAV(Tt-tE1C.ASAT.FCl') G=01 67

SUM4=0.000 GrOI 70
FN= 1. 0)0 GEOI 71

C SU4 Tt AMS UF POTENIIAL GEO!0 72

00 IJU NC=2.,If\CEX2 G7EOl 73

NS --I1-NC, G F 01 7 1^
Ft%=FN*a.000 CGEO! 75

F N C. N NC)CO! 76

NUL =MAX0 (UL 1 - 17NC )1)GEOI 77

0O 5U !MCZI.NJL CA EO0! 73

PS2'-MCGFOI 79
F1 =FriP( mC, NC ) GFO! &0
F= F?.*Fl 1 EO! 81

CCS6=CS(NC, ';Z) *COSLAM(M-C +CS(NS,MS) tS INLANM(MC) CEO! L2I
SUNV=SU:.O +F I wCCSS GEO ! E3

30 SUk=6L!4fF4CC!S GEO! ri-
100 C ONUNUL GEU! 1:

C CALCULA.TL PUTtENTIAL CIFFERENCE ABOVE GECID GEUI 8t3

UO C I4/ + s Wi 0 GEO! A)7

POTCIF=).DGO~i4THDT2P4u0O-REFPOr GEOl 8p
C CALCULATL: PAI.TIAL CF PCTENTIAL WITH- RESFECT TO HEIGT- GC.O1 6

PA~rGT=-Tkb&T2R 4 CUG4SUM)/R GEO! SO

C C:ALCULATC- N-->. Slt-ELO)CK HEIGHT CEO! 'n1
0R~iuTIF; /PAAPCT GEO! 92
PNE %=RiDv CEO! 93

C CORRECT SULS-6UCK AREA GEQI 94
ARZEA(Lh=-ARhA(L)*(RNCW/R)**2 GEOI 195
RCL~kKLwC0F-'I GEO!. 96

C RECALCULATE: XY,LS OF SU3-F3LCCK CEO! 9 7

-CENTER(1,L)=kCL*COSLAmC2) 
GEOI 931

CEN1r-k(2,L)=RCL~SI1\LAM(2) CEO! 99
CCNEk(3.L)=Rl\EwiSINPSI GFOI 100
INC=( L3)/.+ GEO! 101
NCC11-0 GEO! 102

A=AF~tA(L)CEO! 103
lRA=9NLA/AE CEO! 10 !

R;N=1. OO GCO 10E

C COM4PUTE CCNSTRAINT EOUAT IONS FOR SURFACE DENSITY ADJUSTMENT GEOl 106
09i - )L) N1.NOCCNqs GEO! 107

RN = IN*RA EO! 10e
9ft'P t\(.A CEO! 109
N11'+1 GEO! 110
00 5 U0 t' 1IN I GEOl III
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NC~tS~\~CEO GL1 113
14NFA.-fNAh"P4 mi ,

0O-NCCN( 14CrN I N I\) =DENCON (NCON. ND) +-P NPA4 C(P'LA:-( %11 CEGO! I I-
1FOl 1.Lu.iJ GC TO ! O0 CEO I 11

.NCCN~IkCUN+ I GEOI 117G E N to.Nq( rjZ C) ,I) =DENCON NCON I ND)+RNA*3 t~tA* Ml GEO! 117
5:)0 CCTNUuC 

GFO! I II
1000 C*c NT I f\Lu GEO) 1120

I F ( N;.:,T .L E.C ) PCTURN GEOI0 1201
NACJ , =NDNSI -,'4CCtST C F 0 122
NADj I= 'JoDJ+ I 

GLO! 12?
C INVEQT SuuAkL SEGPtNT CF CONSTRAINT MATFdlxGiO12

CALL OItv=-T(N4CCNST,DENCON(1.NACJI),\CON3TtP) GEO!1 121.

1F( NDUN T NZ) -m-6S T ) LtA=4 GEU)! 12(
lN~~G( 1h GO 127

1N-.S(2) NA'J GUOT 12P
Ki~C 5( ) = NDLNS T 11 CE~O1 12 '

I.NOS( 4) =NJLN -JH - I 120
C CCM.PL'TE CuLI-FIC-N1S PZLAT ING CCNSTRAINEr AND uN4Ctl4STRAI1NEr ADJUSTED, GFO I I.-1
C SURFACE L.~J~irILs GPOI 1-1?

DO t00 L=lLP92 GPO!l 13
K1~h~L)GcO! 134

K2=INCS (L +I GPO! 125
DO et 00 K=K1tKZ GPOl 131 E
DY 2O)cu 1=1 w'CUNST GEOI 137

A=O o L;OGEG! 12e
Do 1o00 J1. @NCCNST GcEC! 13-
Jl J+NAUJ GEU! I1r-0

1500 ; a(. Ec .J K) 140 1.:
2 c ~ ' C ^0' C C.'.1%

Do k i0O I=1.NCENST GEQlI e- 3
2500 DENCUt(IK=[(I) -GPO! I I"

RETURN GcO! 1: !
END GEOl 146
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NAME GEOSRD

PURPOSE TO READ OBSERVATION DATA IN -GES r-o'.MAT AND

PARTIALLY PREPROCESS THE OP.SERVATIONS

CALLING SEQUENCE "CALL GEOSRD(NSTARD)

SYMBOL TYPE DESCRIPTION

NSTARD I1 INPUT - NUMBER OF STATIONS THAT W~ERP READ FROM

CARDS

SUBROUTINES USEO CLEAR2 RANDW1 DINRAD EOUATR SATCLC
,UMbR2 NUVBRA BIAS SATCL2 YMDAY
IDIF

CO.1MCI4 eLCCKS APAPA. CGECS FREBLK CTI MC CEPHEM
CPARAM CSTINF STANUM CONSTS INTBLK

tIGELK TPLOLK SPF.1LK

INPUT F.ILES IDTAPE - INPUT FILE N-LMDERS

OUTPUT FILES FRINTER

SCRATCH FILES LATP - 10
ISCR - 11

REFEENCES 'GEOCYN OPERATIONS DEECRIPTION ' - APPNDIX C

VOLUME 3 - GECCYN DOCLMENTATION

SUEROUTINE CE ORO ( NSTARD) ' GOS 32
IMPLICIT RLAL*2 (A-H,O-Z) GEOS 33

LOGICALl GEUS2F,UKSAT,VI-FCNFPrEPPC,LA ST.SELSW GECS 3
LOGICAL TIN IY,NGkATE,NEwTAP GECS 35

LCCICAL SATSAT GECS 2f

INTcGLR<v2 IF~ ER,INCPRE.I, ITYPE.ISTNCCULLMrI ,US,'STA ISCHANEL, GzCS 37
SNA4LAS,.LTYPEPr ETYP,ESTANC ISTANO.ISTA. ."STA'DS, ITO.UD, ISELe GCEOS ?

* IMLL 5, -LSTA,MTP.,IST4., IT 4 , I C ISACTNOJJAS1.K JASE GECS 3'

INT.GER AsDATF,ECCNO.OUTP GECS 40
REAL TIF ,SATCLC,SATCL2. GS2P.GINT-K .SIGST ),SIG. SIG2.DAYINT. GEIS 41

, SIGCIHG.FINCX. SIGtMAI .SIG VA2 ,S4.SC N'T.RFN X CGEOS A2
COUELEL PkECISICN NPAE,JNA/4E.ICARD GECS 43
OIML SI UN A(12,4)X(3).LAST (4) ,ISAT(4),MTP(4) I ST4(4)1 T4(4), GECS 44

S 1$TA4(4) , IY( 4),IH4(4 S 4( t I).I4(A),IFNDX() . . GEGS 4.

CCk MN/APAkAN/ INPAP, IrNP1. NrINIASNSTSTA.NSTN3PARC(5) GECS Ab
CC .W UN/C GG CS/ISAT2(2). I PP.EP ( ,50), FFIr-:'.)X(250 ) ,INDPRE(2,50), GEGS 47

0 NPhc.NSIC, h CULLSIGCHG(50). I'-,TYPC(SO). 1ST tO( 5 ),CULL(2. 00) G-CS ee

COM "CN/P. E DLK / C AY. CrS1OS2SIG(2).E FN .)xISTA.MATYPE,NMEAS GEGS 4.

0 I-SATNO. PRETYP,CF-ANELVFFCHN.PPEP(.J2 NJ, L GEOS 50
CCI ON/CTINo:/LATAEFDAYPEFCAYEDAY-T;, .YIT(15) GEOS 51
CGUN/CP L:/JN.\(31 ) ISTAR C (3I ),STAU(2L.) I.STANC(336) GE;'OS 52
COW.MU./CPAkA'./tSTA ,NVAST ( 1 ) GOS b~
COFU uN/CST I /jOASE ( 23) ,KASE (2) .LdASi GEOS 5
CCM. ,/N TAN,/: A..', E 2 0) STANCS(200. OSTJ GECS 55

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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CC.*'lC i,/Cut I 5 r /LlI. DTWOPI D2r,1; GCS 

CCiM:-*UN/ Fh uLK/L3 T A( rcO0 ) DT IVE ( r'00),f:F i)()'609) IY3 1( I 00 , Is1 ( 1 ( 00) G -CS 5 7

* AYE 2( IOUIt l 5L2( 100) I T!.)G(3 6.,11 I ).I TS3L( 0) 0 I' ((l) ( * G .CS 5A

* t5Lb1A(10 ) SELt Sw( p00 ),!E~iAS(r..7E) .. Gr S tS

CO Ivh/INTrjLK/CINTEK(53) , NOQu(AT E. INTC('K(7 GCS ,0

CCM .',N/SIG LK/t IGTC(30I ,SG PF NT ( :0 . TAP' (4) GOS 6 1

CCF u.' I,/ T P E L / INTP,CUTP( , IC I C F ( a ) G US t-2

COUIVALLNCE ( IGI , SI G(I )), IKS t.,SI C2 S .( ) 1(ILAS TLAST( I)) GTOS ("

EOU VALlNCE (Ni;C X(1) SR FND X ) GEOS 6-%

CATA LLLT / ECL T/EN D ALL /eFENC A L L /rNZTP/3/ LGCS ('

CATA - I G. SA , I C EII /. 5 , 1 C 9 1/6 C / GE S b.

CATA I GEOSICE tOS2/i0021 ,ACC21/ GECS 67

CATA C/-v; 7,2c 3/ GEOS ";

CAT A tMINJ s/lh- ISC;, DATP/ I,IO/ GFOS (F

C INITIALILL GECS 70

NU tk 0 GIEOS 71

GfCE2F=MTYP.KE.el GECS 72

NCRATi= . TkUE GEOS 73

N;-klAP=IUd3 a C*2e f I OUS9EO*3 GECS 7p-

W0a3=tU (ItS,} GEOS 75

SIG(1 )=OUOo GEOS 76

SIC(2 )=u.0DG GEOS 77

C DETE.Mi'IN NJ:uucr_ CF INPUT UNITS GEOS 7k

.DO iC I=1,3 G _OS 7

IF(ITA1 ( I)C-T.0 GO TO 61C GEOS 30

11=+1 GEOS 81

00O 600 J= I 1 GCS 82

600 ICTAPE(J- 1) =ICTAPE(J) GEOS 63

I CTAP t( )=0 GEOS 84-

t , -. " .. . . ....

-f., cc !, 1-

IF(,NTAPcLT.0* NTAP=4 .. GEOS E7

IF(NT AP-.GT.) GO TO 612 GEOS 8

NTAFE= I GEOS a?

ICTAPE(1 )=20 GEOS '0

612 IYYIN=O GEOS 91

H IN=23000 C GEOS 92

IYtAX= ;i; .GEOS 93

IHMAX=0 GEOS 9t.

CALL CLEAE2(ITOD,2.S6,11) GC-OS 95

WLAST=0 GCOS 9c

DAYP.' V=uATA P GECS 97

N)RATE=.TRUE* .GEOS 9t

ISEL=O. GEOS 99

DJASL=YMDAY( 5CO1CC 0.000ODO) GEOS 100

IF(ICuS.LE.0) CO TO 620 GEOS 101

C READ SELLCT AND OELETE CARDS IF NECESSARY GEOS 102

IYVAX= GEOS 103

I Y IN99- 9 GEOS 10o.

a1 R-:AC(IrqTP,-0OC) ICARD. IYuD. IF M .IT I ST, I SA .MITYPE,9LOlD GEOS 105

IF(ICAk0.-G.='LALL) GO TO 620 GEOS 106

ISEL= ISEL GEOS 107

S$ELSl( I L ) = I C/RD .NE* DELETE G:OS 10P

IF(IT L 0) 11 99 9S9 GCEOS 109

IYSI( IS.L)=IYWC G. OS 110

IHSI( 1.L)=I l, GEOS 111

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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IYS2( 1CLL = IT GEOS 112
I E ( I:-L )=!ST GEC S 113
ITS-:L( I SE L ) T YPiF GEOS 113

I iG( IS-L)=MA C(LMCD, I) GEOS 115

SELSTA( ISLL)=I5TA GEOS 11
IF(.N *U.SELSV,( ISE L)) GO TO 61 GEOS 117
IY I '101NO- ( IY., IYF.I Y GEOS 11?'
IHW IN;M 1 IN ( I N , I Fm) GEOS 117
IY r/AX= =,'.X0( IY; AX. IT) GEOS 120

ItMWAX=MAXU( Ih,'AX, IST) GEOS 121
GC TU old GcOS 122

C READ FIFST urCrU FtROM EACH UNIT GEOS 123

620 00 C2. I=1.NTAPz GEOS 12'
IC-2s= I)T 4PE (I) . GCOS 125

622 REA(O S,2G00 E R=622.FNC=624 ) ISAT(I ).Mr(I) I4 )IST4(I), GEOS 126
* IT4( I), IsrA4( 1I 9IY4( I ), IH4( I 54(I ,(A(J.I ,J=l,12) GEOS 127

IF(ISAT2(1).Ei O0) ISAT2(1)=ISAT(I) GEOS 12 p

CO 670 J=1,N3 A GEOS 129
IF(ISAT(I).NT .]SAT2(J)) GO TO 670 GCOS 130

GO TO 525 GFCS 131

670 CCTINUE GEOS 132
GC TO 022 GEOS 133

624 LASI( I)=.T u-. GEOS 134

(25 CC\,TI .U,7 GECS 125
630 !=-l-,4(1) GEOS 13b

IYN =IY..(1) GEOS 137

IF(LAST(1)I 1Y OYk0=;999 . GEOS 132
* ITAP=I1 G.OS 139

IOV=ICTAP E(1 GCOS 140

(iT .\.3T F. i GO T 640 GECc S 1!

DO C35 I=2)NTAFE GECS 143

IP(LAST(1 ),CR l.Yv-.C*LTIY4(I)) GO TO 635 GEOS 144
IHMS=1IH4(1) GEOS 14I
IF(Iri.LTa.Ih;1S AND. 1YMD.*E0 IY4(1)l) C T.) 635 GE,OS 146
ITAFE=1 GEOS 147
IOES=IDTAPE( ) GEOS 140
I h f, I .S GEOS 149
IYV ,=IY ( I) GEOS 150

C35 CONTINUE GEOS 151
IF(LAST(ITAP_)) GO TO 700 GEOS 132
GU TO 640 GEOS 153

637 IF(LAST(ITAP)) GO TO 630 GEOS 15.
C READ NEXT hECuR FROM LNITS LAST USED GECS 155
635 REA-(IUoS.Z000,E~R=63.END=629) ISAT(ITAPE),rATP( ITAPE), ID4(ITAPE),G".OS 156

* IST4(ITAP'),IT4(ITAPE) ISTA4(ITAFE),1Y4(ITAPE),1H4(ITAPE), GEOS 157
S 5S4(ITPE), (A(J,ITAPE) .J=I 12) GEOS 15E
IF(ISTA4( ITAPE)*EO.O) LAST(ITAPf)=.1RUE* GEOS 159
CKSAT=.FALSE. . GEDS 160

C CHECK SATLLLITc IC GEOS 151

DO tbt -11,N3p A GEOS 162
IF(CKAT) GO TC u65 GEGS 163

ISATNC=1 GECS 16

OKST=ISAT(ITAFE-).EOISAT2(I) GECS 165

e6s coNI) G u67 REPRODUCIBILITY OF THE GCDS 16
IF(.NT.OKSAT) GO" TO 637 ORIGINAL PAGE IS POOR GEOS 167
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GO uo 030 ' GCOSE 10
63? LAST(IT-P )= TUE. GCOS 1 0

GO L.J !.30 GEOS 170

C R-EWIN' I[,UIQT TAPc.S GHN SCLECTICN COMPLETE GCOS 171

700 ISTA=0O GEOS 172

IF(,.NCr.,tNTj:) GO TO 20 GEOS 173

WIT 1L( .T . r, zCCO) ISAT(I TAPE) ,TYPE .1 T TT51 SA,1YM, IH. G~ES 17-

S .4(ITAPc),(A(JITAPC),J=1 12) L G (1S 17E

ENO FILcL N-TF" GFEOS 176

GO lO 2U GEOS 177

C C-HECK FCR ACCLPTAL TIMF G CS '11F

6"0 IF(Y IYN *LT IY:" IN, . (IYuDCOI
Y M I N  AN O . I H M s L T e I HlHI1 1 ) )  GO TO 537 GEDS 170

IF( IY ,MJ. T IY.V;x .F; ( IYDoE0. I YMAX. /NO)I HM. £ I'7X) ) GO TO 700 G-CS I '0

MTYi r=MTP(ITAFc) GEOS 131

ISTA=I;TA4(ITAFE) GEOS 132

IF (GC-US2F ) I ETA= IST /1 0 GF.OS 133

IST=VUo( iSTA. ID000) GEOS lIft

IF(LOTA.LO.0) (.) TC 700 - . GECS 1;s

IF(IStL.LE0) CO TC 660 GEOS 1l6

C Ch-ECK IF .~AsuiE..iNT HAS 8EEN SELECTED GEOS IL7

DC .5 = 1=1,ISL GEOS 13

IF (( NOTScL.,.(I)) C (MTYPEaNE ITSEL(1)*AND 1TS;L( I GT 0)OR GECS 1 "C.

• (I>TA ;NE Z, cLSTA(I ),A -DSELSTA(I) NEO) ORZ IY::) aLT* IYSI (I) eR GE S 170

o IYY*!)GT IY (I 2 ) GO TO 45 . GECS 171

IF( IYV,.ZOio IYE(I ).AND. .IH.LT IHS1()) GD T3 t45 GEOS 192

IF(IY/.JoY.Y (1)eAND. IHMsGIfeIHS2(I)) 3G TU 645 GEOS I.3

ISNCO=I:jd( I) GEDS 19 r .

.GO G7 650 GEOS 195

645 CNTINUlh GEOS It -

GU IU o. . y , . GS ":

C CHECK IF ktASUkE1Lr' tAS UttN ELe GL LEI-L)

650 DO c55 J=1l.ISL GECS 199

IF(.jLSw(J) . (MTYPE*NE. ITSEL (J).AND I TSL(J) .G'T*O) OR. (ISTA GEOS 200

S NLESELLSTA(J). AN DSELSTA(J) NE.0 .OR .IYMD0)LT IYS1(J).OR. GEOS 201

* IYV*GT IY-2(J) ) GO TO 655 GEOS 202

IF( IYMOriO IYS I(J)*ANO. IHN'LT. IS1(J) GO -TO 655 GFOS 203

IF(IY3..O IYS2(J).AND* I .CT* IHS2(J)) GO TO 655 GEOS 20f.

GO 10 oj7 GECS 20E

655 CCNTINUJ GEOS 206

660 ISN=ISTA GEOS 207

ID'=ID4( ITAPE) GEOS 208

ITE-M = I SCR GEOS 209

IF('T YP-.EQ#.4sND 0ID.EO05)ITEMP=0ATP GEOS ?10

IF(hNLT.NOtATE) GO TO 16 GEOS 211

IF(M1YPE*Ni*2 ./NC.TYPF.* E.4) GO TO 16 GECS 212

IF(SIU*LE.0) CO TO 17 GEOS 212

hhtl=O GEOS 214

C DETERMIN IF SICMA IS CHANGED GEOS 215

. C 15 I=1.NSIC GEOS 216

IF(I.ANlc.ISTNC(I).AND.ISTN'O(I),NE*C) GO TO 15 GEOS 217

IF(32 LO,,It4TYPL(I )*Of~ .IMTYPE(I ). E0,0 ) NNI=I GEOS 21 "

15 CCNTINUtzl GEOS 219

IF(NIGT.O~.ANE.SIGCHG(NNI). hEaO;*) IORAT=.FALSE. GEOS 220

GO TO 1o GEOS 221

17 NORATE=.FAL.SLE GEOS 222

16 ISTA=15N GEOS 223

REPRODUCIBILITY OF THE
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C C-CCK FCi STATICN FNESoNT GEOS 22'

ISI=NOU luk 2( 1I1 A. I STANO.NSTA) GOS 22 "

IF(I1s.NGT.O) CC TO) 73 GEOS' 226

I SN= M zr2( 11 ISTAID,NSTAND) GEOS 227

IF( 15N.GT.0 ) C TO 71 GCUS 220

IS:KNL-.k2( ISiA.TANOSNOSTC ) GCOS 229

IF(13NGTo 0 ) GC TO 71 G=OS 230

IF( I TA.I-'J, .,NC.VTYPEEO 9. AN. ID.EO ) GO TO 71 GEOS 231

PRINT 3000,S1A GCEOS 232

GC TO 637 G OS -233

71 NSTA=NSTA+1 GEOS 23. -

ISK=NSTA' GEOS 235

ISTA.U( ISNi)'=STA GEDS 236

73 IF(iSL.L E0) 'OC TC 72 GEOS 237

K=MiYP E I GEOS 238

KTY F- =tD(r.19 ) GEOS 23Q

K=ITMCL(ISN lYPE)+1 GEOS 2&0

K=MCi(K, ISMCu) GEOS 2.-1

C WRITE S-LLCTEL) MEA;UPEWE.NTS ON SCRATCH FILE GECS 242

ITM'CU( S N KTYFElK . GEOS 243

IF(KI~b.O) GO TO 637 GEOS 24&'-

72 WRITL(IT~MP.2, 0) ISAT( I TAPE) ,MTYPE,ID IST4( ITAP ) ,IT,(I TAPE) J GEOS 2-E

* ISN, lvMD,t I-,SA (ITAPE),(A (JITAPEI).J =I 12) GEOS 246

IF(.NCT.NEV.TAF GO TO 637 GEOS 24,7

K=ISTANUJ( 15iN)10 GEOS 248

C END FILe A.NL PcLNCh SCRATCH FILE GEOS 2- 9

W RI TE(NEKTPs,2 CO) ISAT(I TAPE) , TYPE.ID.IST4 (I1TA: T) sIT4(ITA E),K, GEOS 250

S Y .:O,i HM ,. ( 1 T A PE ),(A(J I T A PE)J= 1 12) GEOS 751

GO .C0 u37 GECS 252

20 ENCFILE ISCR GEOS 2;

REWINO ISCR .tUS -r-

ENCFILE DATP GEOS 255

REVINC UATP GEOS 25F

VI-FCHN=.FALSE, GEOS 257

IY=vTtUE* GEOS 253

1W=0 GECS 259

C READ DP:PLER FILE AND FILL FREQUENCY TA.LE GtGS 2f0

NOCI=O GEOS 261

OJEASE=YMAY(5 C0100,0,0.00) GEOS 20o2

30 R -- AL.(CATP2020,EN.=O) 0DSTA(NDOP+I) iYMDIHMSECdFiEQ(NDOP1) GEOS 263

NDOi=NO-JP+1 G-- S 234

DTI;ME(NJuP)=YWCAY( IYMD, IFM, SEC)+1IDC/1 400,DO GEOS 265

IF(NDuP. LT.60C) GO TO 30 GEOS 206

PRItT IuO00 GEOS 267

40 REWINC DATP GEOS 260

50 RGAE( ISC1,00oOGENO=- .0)ISATIDMTYPE1 I IST.ITISN .IYMD.IHMSEC GEDS 26q

C READ FIIST ,.CORD FOR EACH OSSERVATION GEOS 270

SATSAT=.FALSE. - GECS 271
CHANEL=0 GEOS 2 2

C STATION AND TYPt ZiERO FOR LAST CBSEFVATION STORED * GEOS 2'3

IF( I;NGT0 ) CC TO 70 GEOS 27-^
60 REkINC ISCk GCOS 2'5

ISTA=0O GEOS 276

MTYI-=O GCOS 277

RECNC=iLCNO 1 GEOS 270

PRINT 5300,UNtER,(IDTAPE(I).I=1,NTAPE) GEOS 279

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8.0-294



GEOSRi)
Page 6 of 16

October 1972

CALL I'AN.)W,- GEOS 2V0
T~~F r~=uGOS 2~1,

C COWf41'UT"= IN~AU~taY I~? Aol CAYS FPCf/. 'PE:PENCE JAtN 0.0 G70S ?:.2
OAY!A P=o)AY GECS 2
R ET7LkN. GEOs ? t-

70 CAYAY,Y(IYAC,C~MSE~C) GFOS 2?5-
I F I T.o L U * 1 T =4 GCOS 23f
I F IT .. ~0 LkI T . GT .4 1 T =3 GEOS 2117
A Y = A YfT jI F( IT C A N/i4. 0 C GEllS 2-if
F (LA Y .L T . GAT A E CC' TO 18 0 -GEOS 73C

F C A Y a jT .D A Y 31 P CC) T0 6 0 GE 0 2 9;0
A ME =. 1 GEOS 2 -1

S I G 2=0 GECS ?22
INCO G EO0S 2C:3
J PRjE=O 0 GS, 2S4
PRE IYP=0 GEOS 2 ? '
ISAT:4=NThAk4(ISATIO,[SAT2sNSAT) GEOS ?2:-
fAT = MI YPv- GEOS 297
IF C WTYU-e.E~o j) MT=: CF-G05 2:1
I F(VT Y I'- #C. MT =2 F- +O1 G E.1S 29q
I F(tj T Y P z &E. Mr = I GEOS 100
KS T A= 1 T A N b I St%) GEGS *301

C DETE'011I~c Pk-REPrUCc53ING TO 3E 5CNE: GEOS 302
IF(kf'tc-0voCI CO TC 100 GEOS 303
CO ?: 1=1 NpkL GFOS 30-

75 1F-((IKPrCE1 1)*E0*o*0QIN0PP:(s :()*oK.SrA)*AND* GEOS 30s
* CLiP,~(.,J ~ INPF (, )..EO.MT) ) IND=I GECS 306

Ii:( IM-,.LlQ.oJ CC To 100 GHiOS 307
SRFsNZX=,tI N,X ( I INC) GEOS 30.3

Pk-ETYPIPkLPk(2.lNC) GEOS 311

CDETE; Mli%- SIGMA CI-ANGCS IF ANY GEOS 313
100 NN10o GEOS 31t

tiN2=0 GECS :! I
IF(NSIG.i c ;0) CO TC 103 GECS 31t
00 Loc. 11,NSIC jEOS 317
lF(KSTA*NE.1Sl NO(1)*AND*ISTNO(12.NE.0) GO TO 106 GEOS 31E,

JFMr,1.~~r(I.CPMTPEI)EON'41=1 G =O0S 31C
IF(0TsGTe7) 6C TO 106 GEOS -220
IFU'Tt7.t Qo.MT'wPE(I).OP.IMATYPE~).EC.0) NN2=1 GEOS 321

106 CONT I Nu-- GEOS 32?
C PRlOCESS AND R6A0 SECCNZ. PECOrPO ACCCUIANC. TO MEASUREMENT TYPE GEOS ?23
C &*OPTICAL# AZI,4U1F &. ELF.VATIUN4 GEOS 324

too- GO TO (l0,12Osl1309130*1150,1160*HO.170s290)sMTYPe GEOS 325
It0 REA:.'kSCR,lUIC) MlvNl*0Hi3O1 lS*2,N2%GEzj..,J2,I.A9IEATsSIG1,SIG2 GEOS 326

KM.EAS=2 G F- 0S 327
CALL L1-N; A:(0 1,M1#N1.CtSO1,TYPF, GEOS 323
CALL CNi(uS,?NS31)GEOS 3291
I F 1S . INt E OB S 2= DS IG N (0 ES 21 * 0 C) G=CS 230
1 IF(N4 I ,#0 ) 5 1 GI= SI GC IG (NN I GECS 331
1F(0Wi * U~T. @ 0 E IG2= 1GCHG (N1.42) GCCS 33?
CtJSD=LCJS(Lja2) . GEOS 133
SIG1=51GI i-S~k GEOS 33&
lF(JNL,9Nte0.Th.*NNl*GT*0J ,1IGLII/CbS) GEOS 23

8.0-295



Page 7 of 16
October 1972

I t 0TYPuq,Nu. I) GO TO 400 GE 0 S 32

PR E I~ y=0 G=-OS 3 e

IF ( INGO COO U 0OkaIPREPR ( 4, NDO)*EG90J U)i TO 4CO GE C S .3~

PRE T lPI GEOS 31, C.

L j, Y= UA Y + );k ~CL C (lv + I F Y .L YPA 4 T~ 1)V~, 1~ F*~~ 1A

* 15AT lb. L .1-':C2.2)k SAT I. . GE)Sl) . IPFr4>0 Gr~os !*"

TIN=UVLANaLC. I G!70)S V3 7

I F( T I raANL)i ir-C AT dCC.93 GO T C 4 00 GF!J5 3 -3

I FIz.A T o - 1*2 D. OATR=0.C0 GF 0 3 50

1 FIJi A T * L L;, .) L) CO0AT r,0A Y GC-O0S .351

X I JLOS ( C :-iI),C C -:D GECS ?52

X 2 )=tuS51N ( 06z 1 )'COSD 0.~ -Cs 3 .

X()Iut$E G 0 S 7 5

CALL EU4TrC(X.Z;5CAT.,Tl~'X.CAY.T' UE.) G iEZ) 355

3S1=L.ATAN2(x(2).X(1U) GCOS 3 5
IF(CU~SI.LT*. u.C) OL-'SlOE3S1 *CTW0PI G~S317

0 9 sc2CAkS IN ( X I GEOS .3*

GO Tu i-0)0 GEr01S -2~

C N C GEOS :!, 0
120 (;-:A~L 1Ck 910201 flES1,SCC.TR.1R-C,1Tr'-',S1G1,R-FRAC. GEOS 251

* IVALXDCHANLL G:OS 2

Ir-IV ALI O.LT .e C1)G TO 123 GEOS 3(.3
IF ISCU..oGT 4 1 1I5C(jR=1 SCOR-1 00 GEOS 1'I

CA V )1,. ;( ~~. /. G4CIr~ 1C' GEjs 3f Z

123 IFUNI a, I u ) E C. i I GCH ( W14 GEu S 3- C
IF(Pr<TYP..1.IANDC1TiOP.-C. Io0 IIC -3 E0 o3) PRET YP=O GHOS ? ")7

IF( l1RD0P.NL.9.)CkPr--aTYP.LE.0) GO TO 125 GEOS 1&e.

PRE 1YP=3 GEOS (-
S9FNbX-NEFRAC. GcTOS _j'0

125 1IF (1;, . L L.0)1 (,') TO C--0 0 G' 0S .Y'!

IF( li4;oGT 90) CAY=DAY-C~t3S/( C*8.64D4) GEC)S 372
IPRCt.~NciLtI GIOS 373
GO Ii *4UO GCOS '37e

C .~A 1,ATE f, ULFPLEFZ GEOS 37t
12 ~..-I&N,02)CQS1f-,ITRCPi~lG1,CHA\EL GECS 37t

Ki~TYPEU1.4.(1~O.EC1.R~liCJL.3) PETYFP0 GEOS 277
IF(MTYPc.. Q.3) GO TO 135 GEOS 37 $:
VTYFLz3 GEOS 37"1

IFCINLCPLQeU) CO TC 50 GEOS 3P0
DU) 14~0 l=.,r)Cf- Gros 3-11

IF(L)AY.T.C;TIM(I).GjR.IStN.NE.'JSTA(l)) GO TO 140 GECS 132
GCS1C*30C)-)d1/O=S1 GECS 1 q:!

5 1 C I= C I I( 1/ LFEO0 (1I GEO0S 30t:-
135 IF(NNI*6.Tov) ;IG1=0.0*SIGC-G(N) GEOS V,5

GO 10 400 GEOS a , !O
140 C 0N TI N U- GEOS '! 07

GO 10 50 GEOS 3 rlP
C ***MJ1~.TaZACK GFOS 2r c.
ISO R -:A L( I SC1IC 4 0 ) 0 051.0035S2 REPRODUCIBILITY OF THiE GEOS .310

SIGI'Al~b1GSTC(!) ORIGINAL PAGE IS POOR GEOS 391
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SIGCt-A2=iIG3TU(12) GVO5 "

IF (NN1.,Tr ) G:AI=S1 GCG( N I )S 3- 3

IF(hhN2.GT0J SIG'A2=SIGCIIG(NN2 ) GCOS 3'

SI G=C 1 sCl v 2 GFOS I^-

SIG =CJ5S2a*2 GEOS 29b

IF(I, l1LT l, ) SI1G=SORT(1 ,-SCIGl ) GEOS 3"7

IF( IG2.LT.l.) SJ 1G2=SQ~T( 1.-SIG2) GFCS 3C

S 1G1=b lu. AIv IoE-3/.. IGI GEGS 3 '.

SI S 1 IMA2 Lt-3/SIG2 G-CS 4;00

i E 5A =2 GrOS 40 1

GC IG 400 GEOS .02?

C d .X-Y NCLES . GCOS 403

160 P L( ISC',1 0-0)CO3SI,CBS2,SIG I SIG2 GEOS 4C 4

NMF AS= 2 GEDS 4O0

Ct3S 1=G031 D2R - GEOS 40t

OBS2=Udb2 O2R GECS 407

IF(r N1. GT. 6) sIGI=SIGCHG(NN1) GEOS 40r

IF(h;N 2,,GToJ IG2=SIGCH.G(NN2) GEOS 409

SIC.1=SI1-S G-OS 410

SI G=SIG2*5S2k GEOS A11

GO "lU 400 GEOS 412

C *.,TI'E 7- LL-Y,. FIrING CATE, 2 - 3 WAY AVFRAGE RANGE RATE GCE'S 413

170 REAL(ISCkR,10-U) ITCC.rIT -CP,1CN ISTA2.01iS1,Cz3S2 G"OS 414

.CAY=LAYtFLUAT(ITCCR)/,64D+10 Gr.OS 415

IPli =1 GECS 41f

VTYF-=2 +lD . GEOS 417

•S I GrA 1 = S I (G T ( tT YP E) GEOS 41,

IF(NhI1..uT.0) SIG'MA I=SIGCHG(NNl ) GEOS 41C

S-I .Cl-.'= ,IA1 G7.5S 420

iF(PET YP.Gi.GI PCETYFP ETYP-i+ITC" G0 ?,

irtt~i t-. ouLt U T O i72 GEU3 42-

I ND2=0 G OS 123

RF N.x (2 =0, GEOS 421.

DO 171 I=1,.PRE GCOS 4p5-

171 IF((I NDPk ( 1, ) EO 0 OR.IN.PP;E(1 I). EO.ISTA2).AN D GEOS 426

(INOPR (2, I ) EO.. 0 D .I NP t PE(2, ) .EO 0 TYPE)) IND2=I GECS 427

IF( I,C.GT.G) &FNOX(2)= FINDX( 1, rND2) GcOS 42F

172 ISN2=NUA:,;R2(I 1A2,ISTANONSTA) GEOS t..2.

IF(I.C2.OT.0) CU TO 175 GEOS 430

[SN2= NU.3 R2 ( I'T A2. ISTAPDNSTARD) GEOS 431

IF( ISN2.,T.0) C0 TC 173 GEOS "432

I ISK2=I,0.rt3r2 ( 1 5 TA2% STANO SNOSTOR) GEOS .433

IF(I ,2*.GTC,0 CO TC 173 GECS 43
-

PRINT 3300. ISIA2 GEOS 43F

GO T10 0 G5OS 43'

173 NSTA=NSTA+1 GEOS 437

ISN2=NSTA GEOS 436

ISTIqC( ISN2 )=ITA'2 GEOS 4'3

175 CHAN-L=ISN . GEOS 440

SIG( (2)=0S2 GEOS 4.l
IF(LdAbStCL.0) GO TO 185 G EOS 4-12

CO 1.6 I=1.LUA E GEOS 43.

IF(ISN.N-.Jt7AEE( I) GO TC lf8 GECS 44.

IF( zI.N2.N ..-.3A=E( I)) GO TO IE6 GEOS .44E

GC 1u 140 GEOS 44f

sa6 cCot U, u REPRODUCIBILITY OF THE GEos 447

ORIGINAL PAGE IS POOR
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1 (3 Lt A -:zLdAS- *I GUOs At-
J3A~c (LiJAS~L I N Gros ~~
KLIAA - LJA loc I N 2 GCO5 S5

190",r0I t1 (7 7.17 E 1 7 179) 1 D GLOS 452

177 SIG ~1~41 OJEL4 G~os 453
GO) 1j *4uO GEOS 453'

G O T ud 4 0 0 G O S c q' 5 6
17.)L 3S j=C AY- UJ z;?/ 6.64 C+ 5 GE-: 0 S 113

SIC Z-I1 '*.O- GEOS V~

GO TL; 4UQ GEOS 4 ,
180 PEAL( 15Ck- .1.0C) G!EOS 4609

Go TO : O GaOS 4610
290 J=IL-l GEOS 4b2

Go TG (292312,9), GEO 45

2-)2 REAE:t 1:,Lk. lt; ) IFEFF,O~iSl sIGIIELAY,CWNt:L GEOS AC3

Z-HAN..L=CNANEL- 1 GEOS Att

IF t,.N IGT .0U 3i G1C15IGCHCUJN11 GECS 465

GO 10 -0 
cGFOS 46(

323 PEA.)(1SCF ,1U3 1 OFR t-5iS IG I IPELAY G!-zOS 467

IF (NN I9T.GT0) GL=S IGCHG (NN ) * s01 G=OS 465

90 IF0;iLTYt.l.,T.0) PRE TYPPl RET Y;-- oc (I Fl 92 G EOS 469

J= I SATNJ G!:OS 470

Jr~0(,241GZOS r-

1F( I ILLAY 4c. C ; AT 2(J) GO TO S2 rlt0S 472

PRINT otUO, ILLAY 
G7-OS ,7 3

GO 10 50 
GEOS 474

92 KK.&AT=J 
GEOS 'S

-- TVYPL=~10 
GEOS 476b

IPR:=1 
CIZC S 177

J0 S2A CA Y

SAl!5AT=TRUE 9 GEOS 479

GO TO 400 
GFOS 41.0

494 ;;E(I3-Ck 91 Oo IREFR 0S,5 IG I SG21OI,L iOES 2  GUS451

C IF(IST.LOau) CALL SATCL3(DAY) GEOS -.62

IF(t.NI*6~T90 5 JGI=SIGCHG(NN1 3 GEOS 4q3

1rr~~2 ~ zi0 IG2=5IGCHG(r.N2) GE:OS I

SIC2=S 1 ,2 4 U. 01 st:os 455

IFSP,<ETY~'GT.0) PRETYP=P~ETYP-MCIFER.2) 
GEOS 4 -!6

K M E AS =2 GEOS '1'37

MTYVF=1) 
GEOS 4 FE-

400 IF(NCALL.#EO.03 CO TO 420 GEOS t,39

C CULL MEASUk~hiMENTS GEOS 41 O

DC 41:j 1=1.NCLLL 
GEOS 49 ,1

D0 416 j=1,NM~EAS GEOS 412

IF( AM4J-Z ULL( 1.1 )) 415,413,411 GEOS 493

411 IF(IM+J.GT.CULL(2.I)) GO TO 415 CEOs 4(9A

413 SIG(J)=U.OZDO 
WEO)S 4:?5

t.15 CO0N T I NJ 
GEOS 4? 6

420 1IV IM4NM ZAS 6505 4.;7

C SET Pf-'_ I-kJCLSSING SwITCH GEOS 4se

PREI-L=N0.NL..A\C.NPRS.--N'EO 
GEOS 4,,q

PRE-:ik,-GRPi:. C . TYPE* GT 2 GeOS 0O

IF( SAI bATJ ) Tr~\TTC'DTT:Q~ H GcOS 5)!

PWElYP:-PE<LTYllilOx1PFR REROUCIBILITY OFTHE GEOS 5)2

NU~N~cc+t'EASORIGINAL PAGE IS POOR, EO 503
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ISTA= ISN 
GEDS 501

1If(eiTYP.-GT*7) GO TO 425 GE.s ""

CHAN.LL=HA.LL4 1 
G!O' O'

IF(IL, o .,T 0) C PNEL=0 GCOS 507.

'25 RW-C- LCu4 1 GCCC- 5'-

IF(CkJIA,.*6TO) CALL BIAS 
GEOS 509

CALL i.A'. k 
G.EOS 510

SIGC()=0O*DO 
GEOS 511

GU T' l 0 
G!CS 512

10CO FCFPAT(16 .21 1 ,2x,211 ,lx, .-, 14 , 1 
'
F6.4) C 2

1010 FCI; AT(A3 12,Co3,A1,21 ? ,F. 2,P.X 21 1,X 2F'3.2) GC S 51-%

1020 FCrt Al (1,.'3,212,4X, I IF6.3,F6,4, 1X I1 ,1X, II) G-CS 515

1023 FC[ :AAT(:19.3, 1CX, I I,.1IOX,F3 242X. 1 ) G=CS g 16

1040 FO P, T(Jx.u5.7 s6 7) G=EOS 517

1050 FU PkAT(J5. 2,5 3FS*2,22X,2F3.2) GCOS 518

1030 FOr;MAT(I2.21 ,1,0D22. 16,.16.5) GEOS 510

1092 FC rFvAT ( I, )19. ,FtL .3, 1Ic I 1 ) ..... -- - .- GCOS 520

1093 FCrA~AT( I I,D19.., 3PFf..3.16, I 1 ) 
GECS 521

10-4 FOrVAT(I 1,l1.2,F3.1 ,F3. 2.1 .IDl9.6) GFCS 522

2000 FOFvAT(I16211,.,AI 15,216 A4.A2,11/ ) GCES 523

2010 FO .4AT(Io,211 . 1,A 1 I5, 12 1
5
i

A /
A2.1 

I A  )  GEGS 524

2020 FCPAT(14X,14, 1, l4,F6.-
/ D

1 .3) G OS 525

3000 FOPt'AT(Ir , 'TITION ' ,1-,' NCT FCUCD IN FILE') G'.OS 52!

10000 FCTAT( IHO.,20X,'A OVER 200 CC'PL-R PASS:S-TAdLC OVERFLOW *a*')GECS 527

4000 F ;,.IAIT(Ac,2 ( I ,1X I1,SX), 1X,1
4
,1x 
I x  I 1

t
1 2

) G.OS 52'

5000 PC9.v"AT(It,1//11K IC ,' CUSEFVATIC-NS SELECT:D FROM MASTZR GEOS GEOS 52 c

S *LATA T.APe I U EA(S)} ' ) GECS S30

60.00. FCFM IT(' V rLAY SATELLITE',,e. NOT FRES-ENT) GECS 531

END GES 522

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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ENT (

ITNITI LMZR E A R .J NF-XT

. IZtE COlz Fon.

UNT LA(ST

NumVheER OF C 1ECK

IINPUT UNiITS !5 fTuLL-TTC.3

S1ELECTXCr-JiZEAf sCLeT COr)2TEir
A tD Et'J If - r PuT

4 .0

ErtcH UAur T Tn* M

REPRODUCIBILITY OF THE s f
ORIGINAL PAGE IS POOR SLc- T)
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17TLC- Pa 3 FILL

IF STCrncx X-S

C+ACr Fop-C

ToWim ZE

UJZLcSCc(ccD NL)

72C O FcrfZ Lrs-r

S A- / C. c' s

A~~i TC L 1
______ a8.0-301
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70

Fv, R.n t cFr

A, :RTA

NO

CP e tc 5

Srqnut (hP4s . Ausce 160

los ~110

OPTICAL

REPRODUCIBILITY OF THE
ORIGINAL' PAGE IS POOR
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C
(o

EcUATit

r A KE

AND PIZccss cPTrcP. TRA(SmEarncRT. I
RN3 Az muH:

es

C-L- roS t-

C; s -Pi
jC s

-ATC LC
ReccC3 cccs P(c X

NO
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DCPPL p- T. hkmjrTfZA CK

lNO -- & qoo-

t"A C- .X.-'vy Secfii

ceJ-c?5 5 s 1
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170 LRO0

U LL

NO

STRAT

I ?0 C )

k. F(.D SE T

RCcD S.. SZ TC H

.To .G
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GRHRAN

DESCRIPTION.

GRHRAN is a real valued DOUBLE PRECISION function

which

0 Computes the right ascension of Greenwich,

S Computes the satellite vectors used in the

calculation of the computed measurements and

used in the calculation of the measurement

partials.
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NAME Q RHRAN

ENTRY POINT PURPOSE

GRHRA1 INITIALIZATION

GRHRAN O10 COMPUTE THE RIGHT tSCEJsI0]N ,
F
z GELN,VNICH AND

'IiHE SATELLITE VECTORS US.D- IN CC'4PUTING

WEASLf EENrT PA T IALS

CALLING SEUUENICE X=G;RHAI (ENV.NSTA)

SYWeOL TYPE DESCRIPTION

ENV OP INPUT - STATICN UNIT EAST, IJOINTHe AND VERTICAL

(3,NTAsI) VECTORS ... .

NSTA I INPUT - NUMbElR OF TRACKIN5 STATIONS

GRHRAI OP OUTPUT - NOT LSED

CALLING StCUENC x=GREr AN(DAY ISTA)

SYW~OOL TYPE CESCRIPTION

DAY DP INPUT - OESERVAT ICN T IME IN CAYS FROM JAN 0.0 OF

THE REFEPENCE YEAil FO.. TH-- ARC

ISTA I INPUT - STATIC, INDEX

GRH-AN DP CUTFUT - RIGHT ASCENSION OF GREEN-ICH

SUJROUTINES USE EPHEM TRUEP XE-'IX YEFIX

COTPRO

CCMMON tLCCKS APARAM CONSTS CEPHEM. CSTHET

CUVECT INTOLK TRPUOL XYZOUT

INPUT FILLS NONE

OUTPUT. f-IL S 'GNE .REPRODUCIBILITY OF THE

FRFEALNCc-S 'GEOCYN SYSTEMS DESCRIPTION' ORIGINAL PAGE IS POOR
bOLUVE I - GEOCYN DOCLVENTATIIN

bUUULE PRfCISICN FUNCTION GPHRAI(ENLNSTA) GHR 49
IMPLICIT R--L.4 (A-FO-Z) GPHrR 50

CIUdL-. PkLCISICN 6'MCDY GHR -1

lD1R: lNuf LNV ( .NSTA I) GRHP ~,52

Ct
I / 'J

lu./APANAA/ I NPAr (4 I #NSAT .NGPAQC ( GPHIR 53

CC :M ,LN/CONu 15/FI CV. ;i) I i RA2 . RSF.C GrottR St.
CC&v.!ON/C tPf I LMi/O( 24) EO , GEP-EM (64 3) GRHP 55
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rcF~pN/CSTri~Ci/CrHU TG* 5THE IG 53~Hl Ct

COrU UC I /Lt'IAT (3 2) 9XYZ 3* 2)RX YZ3s 2 RENV( 3. 2) R( 2)R SO( 2 G # PF'r 7

C C V:0 N IT L: L / 1 0T I ,T I 130T 2 T H DT 2S C N1 2 TH L G 0 t1':) Y(33i 5 k

CC V,4 / F kUPC L / P UU(3) GPIIR h 0
C C P u N / xY Z )L YZ( .4 Gpttf) f,1

F;t , 4 fI i R 62

ENTkY Gi-d'1N( C6Y* ISTA) GRHR -i 3
C C ALCUL ATE TP4 c -GUPlT IT I US N FEC F CP R I HT A SC ENI1.ON CF GR NW IC H GRiIR -5.

C G Q i i f'

C &*,evYS U F TIME UF INTERtEST GRHP 6A

T 2h ,,1NT ( J.A'rY GUI1R -S7
'C *.F*-ACI ICNAL f-Ar..T UF CAY CF T I NE OF INIEIREST 6PH t

. T3=.LAY-r2 GrHp e.'

C CCMPUTZ LCUATIONS CF TFE EQUINOXES GP.HP 70

CALL. EPh:-M.(DAYs.TRLC.) GPIHl 7

C COMPUTE kfG~iT ASCLt'SICN' OF GPEEN%%ICH- GrIli 7 2

GnH At=T -' tT2-TF-DTI+T3t -DC GF'HP 7.3
Gi LfM A=M U~,~PAN DT'#4P I GRHRZ 7

C TEST IF- GNLY SATEELLITE fPOSIT IQN IS WANTED GrPHrz 75
IF( ISTA..czO.0) .ETURN CaRHR 76

STI-cTC=jSN(G.H~!4)'SIPR 7

CT1-L:TC=JO)S )(Gi;-QAN) GktiR 'YA

C 08TAIN 6TAT ION PJS11ION W<zLATIVE TO T'QUE POLE GF.t4R 79
CALL TikJE.(CAY*1 STA) GPi-R 30

C COTAIN EA1,rH FIXELC POSITIUN OF SATELLITE Ga'tHR ~11
DC &>0 L=,tNSA1 GkIip 32
XYZ(1.L)=XEFIX,(XYZI( 1,L)§.XYZI(2.L)) G'QHR .33

XYZ(2.L.)YLFI'.CXYZI,L).XYZI(2.L)) GRHR P,4

C CALLUL-N.k. )LANI k r\(--L: I--j

-SC(L ).=0. Ulj0 GflHR 37

DO .00= 1. , GRHP 1-
RXY-(1.L)=XYZ(19L)-TRUECI) GpHP. 3'.
RS9 (L ) =FkS(L) 4FXY 2(I ,L )** 2 GNHoi4 90

300 Ic(I*LQ.2) YC(L)=RSQCL) GUHR 91

R(L )=CLu.T ( k L(L) GRHR .?2
C CALCULtIE UNIT V-7CI3lS TO SATELLITE Gkhn 03

()O 2"-d 1=1.3 G1?HR -)4
325 U-A T( I .L) =i-XY Z (I.L )/P(L) GPRR

C CALCULATL UNIT- LOCAL VECTOR GRHQ ?c
DC 250 1=103 GflHR ')

350 PENtCI.,L)=u.)TPi;L)(UI-AT(1L),ENV(1,IS1A,I)) GiHci ? E
rtE T UkN GRHR 99

ENE) GRHR t00

RPOUCIBILITrY OF THE

ORIGINAL PAGE IS POOR
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Y t~l r A- ~-oqCm UT -CIi

LIZ ~O k,,;?ITC RkT

tOSJ C-T= ~C- -

or- rer~or-

ECD aPc- SfLT- C H

OF -1 LT TE OF -S-jTC

?N2_7T OF -DR"(TIue

Ti~ C~~c~.T.) 0
o--t+GOF THE
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C LC ULC ATC

UQIJ'T V\CCTO r

"TO

SAT c LUL TE

CA LCU LIATE

LOCAL

REPRODUCIBILITY OF' THE
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NAME It.OENT

PURPOSE TO COMPUTE XYZ'S ANjC APEA UF SURF ACE CENS ITY

BLCCKS

CALLING SOUENCE C/.LL I NDENT(SI GALLN-TrSNoDLNSE AREA# CENTEr,LKLOC)

SYMBOL IYPE DESCPI PTI ON

SIG CP OUTPUT - SIG AS CF ACJUSTLD SUFFACE CENSITY

(1)

AGENSE DP OUTFUT - A PRICRI VALUES OF ADJUSTLE SURFACE
(1) DENSITIFS

DENSE CP OUTPUT - SUrFACE DENSITY V..LUES

(1)

AREA DP OUTFUT - SURFACE D'NSITY SUS-PLOCK A.EAS

(1)

CENTER OP OUTPUT - THJ GF.CCFFTIC COORDINATLS OFT E SUS- iOCK
(2,1) CENT-FS

CLKLOC CP OLTPUT - LATITUDE AKC LCNGITUDE OF eLOCK CLNTER

(2.1)

SUBFCOU1IN;ES USE DELTAZ APEAS

COMHCN LOC KS CCNSTS CPArFA FLXV LK INT8LK VP(3LOK

IVPL7 FILES NONE

OUTPUT FILES NONE

SV3~OUTINE INDENT(SIG,ADENSCDEhSEARA, CENTER LKLOC) INDE !c

IMPLI -I1 :.ALv6(A-H,C-Z) IN:E 4

LOGIC4L C/PCPF IFDE 41
IN13:G;p.Gc*2 NLAT, LCN.t~XT INME. t2

r C AL OLAT ,LON.SIGDC EN INt 42

DIMENSICN SIG (.) .AC _NS- (I) ,.-.NS ,:A(E (1),CENTF (3 1), . I E -

* OLKLCC(2 . \ XT( 675 ) INODE 4

C3vwCN/C O. S3/C FI ,rT OPI .LEG2E CCFSFC IN- 4f
C3'MJN/CPi.r -M/ STIt T .NWAST , NST, :ST , '

r I M, W I AS GPC I I NCGDC2, NCGP.O,' IND'-. 47
• NCS. S T ,C NPGP:;*L1 uI L i', e-BLCCK, f DJ,NTICSTvNT C:N I NNS , IN

-
; SkP

* rlCJN ST ,tr:.CCi.S Ir: : :.

CUO'40N/IFLX .'LK/SLAT(6j75) ,SLCN(575 ), LAT(6?5) rLON(675) I Nl( S
CI '*t N/ I; LK/ TR1H C TS( 3)-G. - -. A -SC.FL Ts F!; j2(SO ) I Nl) F.i
CO3 M'"-f/ i 'LCK/ ' '::K((-'7 ) (75 ) T (75 tL tT (-.)7 5) NL'. :N( 6 75 ) i hN U, rR IN Z2
SKSU.F( 2 4.) INi'r Z

0AIA :Slil.A T LC/2 . 2/ INCr - E

C 3Z1DP H1- ELP' t:L CCKS SC THAT THICSi TO . A JUST:: APP;'. FIST !rLr. 5

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NS. =LNSOLAT,*NE LC . IND 5'

F1=1. C-FLAT INDE 5.

F1 SO=F1 *F I INNC 5.:

F2F = L,.,I (2 .C:C C- LAT) INNE 5"

NRLOCK=C IN

NADJ =C IND. C1

I: SLb = C INDE 62

M= C I NOE E2

00 .r N=I ,l SUPEP INDE 6:

IF(SIGO(ti) LC C O0)GC TC 10 ENDE 65

,=--+t INDE cF

N. XT(M) =N #-

19 CONTlviU7 IN~f. r

00 20 N=1 ,NSUFFR INDE c

IF(SIG~,(N) N:., 0)GO TC 20 IND'E 70

M=V+ !NDE 7:

NZ XT(M) =N INDE! 72

20 CONTI ;U ID: 72

C TH'. CO L0--.P TZC SATELRbNT 500 FPCC-SS0S FACH SUPE.R PLOCK I1D~" -7.

00 SG NS-=l iSCLPr.-p INDC 75

N=AN XT(hS) IN E 7'

LA 1=NLA T( N) IND- 77

LON=NLC h( N) INl 7A

IF(SIG" (N) .NF.. 0.)NADJ=NkADJ+LT*LON IND- 7q

RLAT =DLAT(N) INDE EC

-RLCN =0LCN(N) INDE el

P.L-AT2 -=:=LAT4.5C .- INDE E

RLON2 =kLLON*. EDC INDE e2

ILAT =LAT/ F LCAT(NSBLAT) IN'DF C-

. 1LAT2=TLA ' C. 5. ) NDE. i5

-LCN =L C / F L CA T SSLC N) NL

TLC I2 =TLC *.5FC0 ID Fr 7

9; GLAT= ELAT(N)--[.FLOAT(LAT) t LAT2 INDE .

9El.GLO'= - LCN(N)-DFLCAT (LCN) *cLCN2 1 N R5
C TH; DO LY; P5 T' 40C AN[, 453 PFCCtSS EACH ELOCK IN A SL'UPF BLOC< IN- 2 C

fO 45, LT=l .LAT INDF I

13F GLN = GLC INDE. 92

CZhLA T=,w:GLAT+LAT2 INDo: c

DO 40- LN= ,LON. VIN.E q;

NO LCCK= hLCC +1 INE 55

C STORE LO:K cNSI TY AND UCLPTAI NTY REPRODUCIBILITY OF THE INDE 9

:-CS (ECLOCK ) =DL(N) ORIGINAL PAGE IS POOR INDr 52
IF(SIS.(N:) .. O. C.)GC TC 2C0 INDE S:

AODENS( NPLOCY.) =-L M N) INDF sc

CSIG( I,9L.CK) =SIGC(N) INC, ICVC

C STOi-i LATITLLI A:. LCNGITU't-; Or F LOCK CfETJP INE. IC:

dLKLOCL( 1 ,NF;3LOCK) =C.NLAT IrE ?0:

CF LO2h=9 GL t PLCN2 IK+3!. 1

IF('NVLCN .G' .36 3)C.NLCN=C: L LCr.-.36V3 INDi: 1IC

IF (C::NLCN *LT. ,) r I3)C- ;LN=Cg NLC.+3603 INDE 2C"

S 3LKLOC( 2 sN- LOCK) =C- .NLCN I N, f IC

200 CONTI:jU INP 1t

S ;ILA T =U'. GLAT I IL' Ci

ZCGIN :. .LTAZ ( C. LA T ) IND: 1.-'

C TH' O LC 'lP TO 3CO t' D 50 P OCLC5E r /Ch SUi:LLfCK IN A FLOCK INOF I]

CC ?j' LTlU!5=1 .NSu;LAT IN -W 11-

8.0-312
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ZELN) =C.L I 1AZ (SLUCLA T4 TLAT) 1pJDr 11?

PSIZ LLA T+ 1LAT2 INDE 112--

CLON4 VLI f -T L N2 I' 1

SPEJ SO0=9F'SI **2 MN~E 11i7
.~.C~I~~cLVTC.D.CSPSISO) J~1E

*F-H0=AZ41"zl45 O-T(Fj 5fF,2F*SFSISO)) IND~E I V?

PC L=F-1O C PS I INl .22

R SL=iF 1U0 P5 1~s IN 1 121

00 31 J LNSU~1i NE~.) INOF 122

I SLF = SLrt*+1 1 NO;- 123

C STnD; A-:.A CF $,LF-EBLCCK Art.) FAPiTHr~ tvZ*S U= SUE-PLOCK CZNTZ:k !NIE 1 7Z.

AFk'A( I SL9)=-*P 1A I Noc 125

CCT;;( I, ISL'-')=SCLx1CCS(CLCN*ErG24 '. o ND~E 125
CF '* B)=R 0SIN I - ) I JNCIE 127
CLNT;:Rt29ISLE)=SL I NDF 122

CLCN=CLCN+ Tt-t%- 1N'D 12;

I VO CONTINU7 RN:) 121:
SbLG I N= ZEMr !NC'. 12!

ELPLA T= EPLAT+ TLAT N313
350 CONT!NUE INC

BE:GL N =.LG LN += Lrk NNDL i 2-

400 CONTI NLLA. 1NDE 12
EGLAT=FUGLAT+FZLAT It joF 126

450. CONTI NL-F I NDE ! :7
53 ) CON TIN 1 t7- LI D 1 - a

PEIull I ND'7 12a
rND NDce I

REPRODUCIBILITY OF THES
ORIGINAL, PAGE IS POORJ
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EN~TRY 
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-rq- Ti-foE -T

5PC9. F~c

PJDGSC C -

bLocv-. PDCA~t
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INOUPT

DESCRIPTION

INOUPT is a subroutine specifically designed as

a part of the Multi-Arc GEODYN program.

INOUPT performs four basic tasks for GEODYN.

The tasks that are performed by INOUPT are the following:

1) INOUPT reads the GEODYN Input Cards which

define parameters common to all arcs.

2) INOUPT prints the GEODYN run heading.

3) INOUPT reads the GEODYN INput Cards which

define parameters for a single arc.

4) INOUPT prints a heading for each arc.

INOUPT performs tasks 1 & 2 on the first entry.
and performs tasks 3 & 4 on all subsequent entries.

.REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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NAME INOUPT

PUPO5E ... 1) TO READ OPTIONtL CARCS

2) TO PFiINT NUN CESCRIPTICNS
.31 TO CALL SUB~LUTINES TO FZAC CATA TtP-S

CALL ING SC::Q UENCE- CALL INOUFT(NA ;C, F CNU)

SYM'DOL 1YPE DESCRIPTICN

NARCS I INPUT - THE dNUM'BER CF *AFCS IN THE RUN

ARCNO I INPUT - THE ARC NU8CER

SUBROUTINES USED TDIF Y I'D AY C LNO M PNTPr. C L A
hUMBP2 CCEFL DCOSPD DOTD E L'M

PDEN1 .CSr- DhV .T CAT ZS PCE OD
EYROR SY I tV SIMrD

COMMON 1LOCKS ALFMPC APAAP CELEM CF:PFEM C GEDS

CCNOUT CONSTS CCE II C A A M CTIME
FLXLK FMOOOL I -IT FK 1NT CL K P REBLK

PRIORI SIGeLK S RFILK TPtBLK VMAT

VFi3LOK

INPUT FILES INTP - INPUT CAoDS

OUTPUT FILES CLTP - PRINTER

*SCRAICH FILES SCRC - 16

SUR6ROUTINE INlUPT(/,ARC S/ /ARCNO/) INDU 25

I.PL I I ,AL*S(A--HC-Z) IN:U 3.

LOGICAL G F K- FL T C =T .V ST P, .TS , Y ZFS* , xYZL S, TDR FC. F U 27
* PLTLE V.NCCF T, , INI TAL. Nr'WCFL.SUV .T .-r PGP-, PA;T GPPe .' AT, S ImiDAT, I N U :5

PC SI wH: H LVC E t ,LI TR i S , ST A F TP . STA.-:TW .HY P T ,S C Ou F N INOU ?9
LOGIC.AL41 VhC CH , P F PF PLHS w. NA( F 3 , N-A.7 IN'J 40

INT"G P *2 I F .. PR,I FNC:PE.CU L L S15 T hC .IATYP::. rF AGN(, .E.M ISNO, INDU 41

0 5 T YPF r3 S T~ NC, STN-- S T% IN0ISTAN C.T .C, I S T it r PTY , I-S,"v PF rcT YP 9 C A NEL INDU 2
SI NZ XC S ,iJP. hL d J STNC .eR-TY Pr INJU 41%
IN ti.G:: C LTC f VTPFCUSU-;.XYZTP C: U. ? 5 CA r 'STST ,G C-PTD-),FCM PID ,INOU 4.

A cLT P SCr-NCA PFLCTPSCC *A[ !DCo F-.CNr3,CCL'R,PATNO, STATA, iNDU 45
* STAP100.CLTST. PA 'AX INOU 46
PC AL RA, EEC *G P IG, 3TOTSIGC- Go. f 5 P. A1T I u..,PLS I G INDU 47

* SIGS'I.,VA C V,.V o I 53 ; ,1 ' *T,.T IF,'PIAS ,. 1 ITNT'.:PI *r I.SSG, INOU 48
S (;NNVF G , r1ND X S FG h T ,C UT C CI . C . 5 '-j3 s ,. L, S I C INJU '49

C JOV1L.- Fi-CISIC N 'nDT L,t\'.r..,J':A , ,!T Iu'; 9 FO"Y,,-1SAT sL CV* IN,)U 5^
r IV: :,ICN Z ) .. (3 ) ,aLH3..( * fL ' I(t ,- .1 , N X C5 ( C'6C ?) INOU l

* KTAP S(* ) INGU 54
CCV A:.'/ALP'i C /I T.I'S(5 ) , T It ,I ,G, LLIN:, ATY P C 31 )UNITS( 15), FLCUT. INDU 55

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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* H YP INOU E6
CO vm0;/APARAMv/I AF, I KPAF I NEI ASsf:ST.T.AsNS/.TNGPARC FLCN3 It INOU' 57

* NPAF. A N3I ACStL PAF M'AX INOU 5e

CO MIU'/C LF N'W/.Lr ST(6 .2) ,Or L.A (6 2) sXN s i CFPISTCT INOU 50

CC.uON/C.*CHtyr t/J NA.Pr (3d ) ,1ST.r.' (2) *ITT O( ) IST T/C) (3 I, TNO( 3 86 INOU 60
COMM!.)N/CG'O I /1CATI C.(2 ), IPr!:'PF.( ,5C), ,F III.X (2, 5. ), iN[;r;T(2,5C)v INI U E.

• CP'F1. ,NEIGNCULLLSIGCHG(5C) .1"Y ( " ), IST ( N )CULL (2 100) INDU 62
CC LMON/C NF'f) LT/I G1C .UTCC . M! NCUT , OU T t. IT ;ES , AX S T (7 ) ST APC INOU f3

* ST~1P-F 9S' , STAPTA ,STA rT C, I ST.RT . OUTST. - IN3U (4
COV3, r,/CSS/CPFI ,r'T'CPI , F, CF St.C TNOU 65

CO O-N'.-IIN /CO:- 1 /F;-t4,CT (2) .Flc---CT( 2),P-, kHT (z),AP T (2),PF (2) IINDU 66
COIMONN PhA/' TA,N'AST* STLST ,iI .',31 AS 9 GPC. NGPC2, INOU 67

* NGPC C!'/ JC S-ST C VP(; P: . L! MI • L I !2, .. N;NC'.NST s NT I icST *NT I C INOU 1 6
o I;NNP ES VHCONhST I, 'C C'NS IN3U 6~
CO)MON/C T I M/CATAFP,DAYFFOSTT C AYSTP C AY I TCO I T DAYEND. IN3U 7C0

* D:ATZ,O1 T rTYPG INOU 71
CO1 3N/FLXHLK/HS TT ( 9 C ) S. SC(9 CC ) ,STYPEF(90C I INOU 72
COMIm 3N/FR'OD( [L/I -X I ,.r.X2',I hI.N .-_3, vN X4.CS ( 3 3) MOfL(8) ! ND)U 72

CO.-vtjN/I tITFK/ILPYM s I 'FH ", , rPS C, I .F, 1.Y-.Fl X l, I M IN. CONVF G INDLU 74
, OF-E.J- L ( E9 2) r9'ZITN I NSUD r .1 Ar(2) ,OF, TSv'xY ZC;~SW,XYZLSAs P- TLSW, INOU 75

0. GR F Ek .K.F-PL. RSUSSAT.9 RATGPsFE ' .T, s E .ATNOS I"CATvPCESPI'.1 P:S *INOU 76

* 1 SLCG() IN3U 77
CO O',N-/INTfLK/1HCT1 ,THCrT2, THrT25,GA, NF, A.ItSCoFLAT I'NDU 7P

. FS032,F= F032 GV13 (6) 95(2 ) 9. CT() ( ) ,C ( ,APG (I( ) .PLIM(2),RP "SS. INDU 7
ININTAL 1NC OAT'THI TGO .V CCY(6) ,STEPSZ(2.2 ),I-LV[' 'D( 2 E.P'LrF R(2), INOU EC

* CT 7 L(2).,FTOL(2) STFLC- (2) ,ST:"FUPF(2 ), Ccm,.; ( 2. 2), ASAT (2), INOU e5
* MSA T(1 ) L P(2 ) LV S ( ) 9 CN( ) .ACCF (2).A C-C(2) ) s A (2), iN U F
* LV ( 3 ) s TO .: F T , N3 CCY INOU EZ
COV,N/FLf'LK/DAYSTA,C;S1 ,GE!S2,SIG I. 1 Sc , c F CX, ISTA INOU e4
* - IYP,- 9N.'AS,P i ETYP(2) ,CH;-fL,VHFCHN, PA PROCN, '.CNO, INOU E5
CO MtlON/FPI; In 1 L " hI ( 6 2) VAcCCV(C,6.2)IT IT L ' ( ),r* 2GSG(^2) INOU F6

* .' GrY.CG(2 ) '2 SISSG(2) R f;'GO (2) ,CG (2).v,'ISS (2),C(2), INDU 7
* Cj( 2)lf WISS(2) INOU eP
COM /4(:I c I GF3LK/SIGST-(3 3 ) EG=F.'r (2 A), I Y(4) INOU ElC
CO MMON/ r;. L/oHI (75) XLAW( ) P(57)5 x9LL (75)C 7 5 ) sL(675)SO(675), INDU S0
. SS( C 75) ,NP( 75) ,NL(675) ,tNSD INO U c4 I
COI-0'/TF:--! LK/I NTP CUTPCATPrXY 2TPKrFTAPFVTP PLT P IS t S CRA, INOU q2

* SCZ *FLTP,G;D TP IN3U '3
CO I)N/L.vA /PKFL (6 ,5 SSUV1 (27) INOU SA
CO 4M{ON/Nf cBLCK/zI A S0 ( 9.00 ) *- -I SSG (9C D ) , E3ST rNG(900) INDU (;5
E OLI VALLZNC (rSI C ,rF S-C ) (JSTA4N CT F AhNCCT ( 1 )) I N:U 96

( INE')CS(1 1) .SSTRT(: ) ) (GPFSIG(1 ) I 1AS (1)).( (PL I G(1e 1 1NJ Ni
• ,STFI( 721)) (PLH-;W(1 ) ,1TY F (25.-)) INOU S4.

tOLIVALcNC_ (ISU c(I) ,PH1 (;)),( C F.ID N, AAE P-1) 7(NAMr7,NA MF (7)) I11U C;
E.OL!V VL,-C' ( I-STCO( 1).P )) 1 T I C ' (T 1 ),NL (1) ), (rT(.T1,cT5( INU), NO) 1eC
S (T2,rCT15(2)) (r3 ,T15(3) ) ,(T4 ,CT 1 i3(4)), (TS.T15( )) I NOU :CI

DATA NICAF.' S/37//.DASH/]H-/ INOU IC'
DAiA CZ) NN' /t HCF-IT ,6HF'A TH ,6HSAT , ,14TICES .t- 110J I S,6H PCG INUU 1C2

* #HS'JL*sA. ,oICLTPUT ,t6SI G!-. HST T P H..HsTAIf.STSPCr3 L. 6HNIA5 IN3U ICA
* 14WlV - FC CV . . C IT 6' ;H.$ , r14 rkF PmCH.. 1 *: t(P ULL 9 GHFLUX I NIU I 05
* .*HSTA PJS ,tH "'.C: = i.6L AT i (e H T ;. x , ,HS I -.AT , T' HT CL S * 6HqSTI F T I NO U 1 CC
* (I4SU:.F ett-.LCUT . tC r

-F f-
-  

, Ff IAS v~.r-3rCAT/ I NOU I 7
OA lA "'IOhl N'/-t - OUATI CK.HS CF VCT :*HICFN.V/ FV; IIA T I. p J.L F3UA, ItN~lU 1 a

* !ATI C'iS/ IN1U 10;
OAA J-LITS /,,14 LUNA 611 SCLAR15H V. NJS7HiM/tFT IANhT. 7HUPIT R INCU 1ir

* Elt l LN / IN'OU 1:1

REPRODUCIBILITY OF THE
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CA7A TI Et /EHLUNAP.5SH AXNr .5HSOLAFMSH .:FFE.,SCTS I S5-NCLUD, 2H-D/ INDU 112
DATW. HLFTZ/!_HH;-.FlTZ/ S::OU \N/. FALS ./ ,KT A PiS/4 tG/ IN3U. 113

A;11I'1.1( C S /.FT) =TUIF (4 .3 ,3STAPFT)/t.5464 I" NOU 114
DO 50..I1 .3C I NOU 115

SC GP N T(I)=SIGSTC(1) IN3U 110

M. L . " P. INOU 117

IF( ,CMC.N-C) GO TO 10 INOU 118
C INITIALIZ. FOR *COMMCN OPTIONS I NOU 119

LAF.C =N4 FCS . iNU 120
ETAr.TR=.FALE. INlU 121
TAkR 7 =.FAL._  I NOU 122

ETA4 T=1 INO U 123
E TAf TO=1 IN30' 12-
NL' ;iG=$ INDJe 12E

N: Xr);)=C INDU 126
1N SUP=3 INOU 127

NSIARD= C " INOU 126
NSD=C INDU 12'
NOCONS=C IN3U 12C
CALL CLEAR( JNA ~ .1336,11 ) INU 131
CALL CLAF(PSTTT,4C50,1) INOU 132

-CALL CLLAF(CIetSO ,2250,)1 1N'U 123
NS c. ST=C INOU 134
RM STOT=1 0CC IrU 135
NrF WVCFL=.FALE . INOU 1 6
GO T;1 2C0 INU 137

C INITI/LIZE F: ; ARC CPTICNS INOU 128
10U IAc-,==NA.C( . INOUDv 139

IP(,i:PCNL*cLOL1.C) SaOU-IN=*FALSL. INDU 140
LLCUT=C .CO INOU 141
NL KG=N- XC V IN3U 142
IS-AT.I( 1 )=. INOU 143
1SATI( 2) = . INU 144
*C g.)or. xC t2 INU 145

NGPA F C = G C INOU 146
R. CF1O =FZC FNC INOU 1a7

C S. T DAG G INI-GATICN DLFAULTS INDU 148
DO .130 I=I.FAT -INOU 149
IF(P:.QH (I) .GT, .b(.CD2) GC TC 10 INOU 150
IF(O;3 LA(2 , ),GT. I ,1CO A CrOTFFE(C LLMST( 1 I ),LW'ST( , I )) IN U 151

, GT.51.5259D+12) GC TO 120 INOU 152
CD(I )=2.C lNOU 153
S=/.GG (I )=2.2C INOU 15
D14AGSG( I)=. CO0 INOU 155

121 IF(. 3-LA( .I).LT .1.0C-2.AN .PF-T(I),GT.1.50E3) STPSZ( I1)= IN3VU 155
Spe t" 'I(I)* ~ 4C557D-3 + 6.72566 C INDU 157
C N( 1 )=C .C INOU 15e
CFG.' L). )'CO .IoU 159
COFG pS3( I)=( I .C 0 INDU 10
A ST'( I)=C ::C;i LA (2 , ) ,GT. 2 ,2L0 !N3U 1e.

IF(V;.-.1P(I )) 57.-PS7.(I 1 1) :25.C.L INOU 1?2
IF (L 94G C( I ) .GT. C. C:-. fAND. . NCT.VAFSTP(1)) ST"PSZ( 1 1)=75 C.00 I "') U 13
IF ( ':T-"F .(Z( I ,t ),GT. C.!-  ST ; CS (I, )=4.0, n2 IN3U 164

13. ST.07( I .I ;=57.PS3Z(I,1 INOU ls(
C F 4LZ CPT1I3N Cv-. • I:NOU 166

A'. FP.: CA4(I';'P9,C0A:CA , ZI=9 CAr IC I FII ./ Y .AY TI,T2T, T ,T 5 3 8U 167
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C TDTi'F. .IN' TY'vPE C CARD CcEAO INOU IC
[' 2350' I=-1,CA ..S TNDU 169
IF(CA C..0,1.oO.C)hA :I-(1)) GO TC(4C0,4CS41c,1.415,42C ,25-.43C,435, INDU 170

S 4 4 4 5 q5 4 5 .55.46 ,G 4 7 4 3(! 4851, 4 , 7 5 5,20C, SC 0, 525 INOU 171
S3.10 ,334 0 ,35 ,36 ,5CC.27C , C ), I INOU 172

250 CONTINUE I NOU 173
C ILLLGAL UPTION CA;-D - PRINT ,"FROZ MESSAGE AND STCP IN3U 174

CA LL - RF('F2 CAPDI D) IJnDU 175
C bMAFRX AR ) • INOU 176

30:; S9.;TNG=r I +C. 3DC INOU 177
PbVWT=T2GT.C.3C0 INU 178
GO TO 2C3 INOU 17/

C SIMAT CA=.3 INOU 1EC
31 C, EIMATT= . TFUF. INOU 18E

PCESIM=IAFPAY(1 ) .-:OO INOU 182
GO TO 2CO tNOU 16

C TOLE CA2 D NOU 1 4
22C J=IARA~(1) INDOU 1 5

K= IAF.;. 't( ) 10 G+IARFAY(4) INDU 16
L=13+0. rO INOU 1E7
IF(AR*tC.:.-O.C) KDCONS=L INOU I6F
IF(KGi.C ) h i. X4 = MI N (3 ,MAXC(3. K)) INDU le9
IF(J.E.QC) CO0 TO 325 TN3U c1r

IF(J.GT.2) GO TC 325 INOU 191
I (IIT1.GT.C.'DC) rTCL(J)=DT1 INOU 192
IF(T2.G.C. C: C) CTOL(J) =T2 IN3U 1S3

..GO_ TO 2.C0 INOU 194
326 LC' 320 J= ,2 INOU 155

IC(DT1.GT.C.OCG) FTCL(J)=0T1 INDU 19;6
IF(T2.G1. C. CDC) CTCL(J) =T2 IN3U 117

'326 CONTINU INOU 19
GO TO 2CO TNOU 199

C RST/~T CArC TINU 2CO
3 40 IF(A;CFIC.N' .C) GC TO 200 Ti3HU 201

INSThT= A Y ( I )*10+IAFcAY(2) IN3U 2C2
OL ' I ST-T= I A c A Y(3) *10+IARA Y(4) IHOU 203
ETA= TA=CT1+ C. 5O 0 INOU 20L
EEAr TU= 12 4 C. 5C C IrOU 2C5
STNTOTA=UA C(U STAA) IrN3U 2C6

C STA-TO'=lAXC( TAFTC.1) INOU 2C7
ETAR TO=1 INOU 205
ISTA L'= I N STT. G T. 0 INOU 2C9
STAf- T= CLTS . GT. 0 INOU 21C
GO TO 2C0 INOU 21]

C. SU[.'-.N CA.C . INOU 212
350 IF(ACN C.."')) GO TO 200 !NF I U 21.2

h S=N S +1I INU 211-

!C(NSM ) =[71 INOU. 215
SSC( N S:')=) OA S( T2) INDU 216.
PHI(N-c )= 1 IN.'OU 217
)LAM( NS ) =T4 IN )U 21p
F!- A'( IN, lorl..C 4 .7.;s9:?)) CAF I .I 'rF AY r T1T2.3.T4.T5 IT N U 210
IF (C-1 1.)) :. l r . LC.J) CALL :y ;r; (L ,C *NA'.IA(2A)) IN U ?22.
Ne(Nf h)z".Xc(IAF-"Y(1)*-G +1;.F AY(2).1) INT U 221
hL(e .,) ='AAXC( IArY (.-Y ) + T A P rAY (4 ),1) T N: t U 222
IF (DT1 .L* C.'C 0) T LL ~;Al:(15ICA(, IC) IN.OU 223

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8.0-319



INOOUPT
Page 6 of 25
October 1972

,DP'(N53 ) =D11 X NOU 224

IF (T2.LUC.C. C) CALL EFFOR(15CAPID) INOU 22 '

DL(JS3.) =T2 INDU 220

J=:P( NSr
: 

) *NL( SC) INOU 227

NDO.EN=ND+ J INOU 2~3

IF(SS3( ) GT.0.0) NCE KST=NCrtIST+J INDU 229
GO TO 2CC INDU 230

C ELCLI CACD INOU 231

360 Z'LCUT=, 71 N)- . U 2
GO TO 2C0 C INDU 233

C I-EIAS CAE l INO U 23

370 IF(,F..NC.C..C
'

) GO TO 200 INOU 235

J=IAr, RA* (1) C41(..00+IAR AY(2)* IC +ItFRAY(3)*I0+IARrAY(4) IN3U 236

IF(J.LL.0) GO TC 200 INOU 237

DO 375 I=1.5 . NOU 238
K=DTS1( I)+C.5C' INOU 239
IF(K.L~.0) GO TO 375 INOU 240
IF(K."Te14) GO TO 375 INOU 241

IF(N9.IAS .G.675) GO TO 200 1NOU 242

N5IA S.-= IAS-:+1 INOU 243

B. STN)( KIA :)= J IN3U 244

B" TY-"( N IbA S")= K INOU 245

375 CCNTINUC INOU 24f

GO TO 2C0 IN3U 247

C S.'~OCAT CARD INOU 248

380 IF(Ar NC.EO.0) StOU"N=.TrU2ea tNDU 249

GO TO 2 CO INOU 250

C'OF I T CA . I.NOU 257

400 O:(-1TS=. TRU" IN3U 252

DFA;S,( I)=C.0CC INOU 253

CF. AG .( 2)=C. CC INOU 254

DP G" S( i )=0.OC0 INOU 255

DRGDOS( 2) 30.OCC INOU 256
XYZ- SA=. T U. INOU 257

RV I:= I C 1 I ~4 F Y(1 ) + I ARAY (2) NDU 258

eSEC=-I, -C INDU 259
IF(PVTP.GT.C) %PITh(PVTP) rSTAFTl: PYVD IEPHMBSECC,(LEMST(I 1), INOU 26E

I =1 ) INDU 2C
-

I STrAT=07i+.5C0 . *INoU 22
IYNT =T 2+4 . INOU 2E3

IHHt'=T2/1C C. C + . D-4 INOU 264

V:C= T2- rFLO T ( I H
-

* 1) I IOU 265
CO (IT 1 CA'( IYSTr TlHY.S-C) IN)U 2C6
UO1 I T=CP I T+ a1I TII MEr (r)EDI T) IROU 267
DA I A . = D0t I N

( 
A 
TA. 

P , D C
IT) INOU 2(P

INV=I4/1.'. r )1.0-4 IN3U 2fQ

'"C=T -CFLOAT(IH 'A10) INOU. 27(
Oi. . N = :'MD/. (1Y'I ,IdIH , 'S-C) INOU 271

.Atl j=CA K+/. 1 TI cZ(DOAY.ND) INDU 72

CA\S T=CA IN (OU 273
GO TO 2C0 INDU 274

c I~, s H cA. 'p REPRODUCIBILITY OF THE INnu 27 -
3s5 J=.:l,,,. Y(1)+ IAAY(2) ORIGINAL PAGE IS POOR I !:u 77'

I'(J..T.() IN' tX1=J IO3U 277
J=10 1IArFE'Y(')+ A"AY(4) HINOU 278
IF(J.,'3T 0) I X3=J I?3U 279
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INL.: XI=iA Xo(4 .1OX1 ) INOU 2EC

.IN[EX3=VAXC (2 ,I NDEX3) INOU 20!
IN ' X 3=W! C (I .D;.X3 ,I N.' X1) .INOU 282
IF(A'C.hC.N'..) GC'TC 2C0 1INOU 2 8
IF(DTI.GT.C.,0C)) GM="T1 .INU 2E4
IF(T2.G.C. C C) AE=T2 INOU 285
IF(T,.GT .C.CC) FLAT=T3 INOU 28~
NRCPFL=15.,GT. L.DO INOU 2P7

IF(T4.L,-..*C.C C) GC TO 2C0 INOU 283
DO 406 J=1,3 INOU 2e9
00 4C6 K=l1'33 INOU 290

406 C3(Jr) =C.C 0 INOU 291
GO TO 2C0 INDU 292

C SAT CARD INDU 253
410 J=IAr,RA't(1) INOU 2t4

IF(J."'Q.C) GO'TO 412 . ---- - -- INOU 295
IF(J.GT.2) GO TO 412 INOU 296

ASAT(J) =D TI1 WOU .297
MSAT( J) =T2 I NOU 298
ISATID( J)=T3+C.50C0 INOU 2'9
GO TO 2CC IN3U 3CC

412 -O 41 3 J=1 hSt T INDU 3C)
ASAT( J) =-71 INOU 302
MSAT(J)=T2 INOU 303

413 ISATI5,( J)=T3+CD )0. IO OU 3A4

GO TO 2CC I NOUJ 3C0
C T.IDSI CA' INOU 3S6

U :7:.-N:='; , . ., TO 2II INO U 3C7

ilG- -D -a 1REPRODUCIBILITY OF THE 1140u 30S

LOV (2) =T2 I NOU 309
LO\7( 3) =T3 ORIGINAL PAGE IS POOR rnou 31C
GO TO 2C0 I ou 2 11

C BODIES CA~- INOU 212
420 .J=I t.k -A (1) INDU 213

K=IAFA ItA( 2) INUL 314
IF(K.GT.G) N'CDY= 10(6 ,P'AX(2K)) INAU 3(5K
IF(J.-O.2.* F . J.GT.6) GO TO 200 INDU 3'.6
MOODY( J)=, T INOU 317

GO TO 2CC .INOU 318
C OsAG CA=' , IN)U 319

425 J1=l / INOU 320

J2=NSAT INOU 321

J=IAF;'A(1) INOU 222

IF(J.LO.G.P. J.GT.2) GC TO 426 INOU 323

JtJ . INU 324
J2=J INOU 325

426 00D 428 J=J1 .J2 INOU 326

CC (J) = 11 INOU .327
DrA. C( J)=Tl1 INOU 326

OPAGSO( J)=T2 IN3OU 329
IF( T:,GT.C..,0) GO TC 427 IN)U 33C
T3=C.,t C INOU 331
1=4, I C fI)U 3'2

.427 C)',( J)=2- N3U 33_'
G -G".( J)=T3 0I 3 ?34

428 ~. ' ( J)=T4 INDU 325

8.0-321
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GO TO 2CO INDU 336

C SOLRA) C-r I NDU 337

43C J1=1 INOU 338

J2S=NAi INOU 321

J=IPFA',( 1) INOU 34C

IF(J..-O0C.OP. J.GT.2) GO TO 431 . INDU 341

J=J:. INOU 342

J2=J . IN1U 3Z3

431 DO- 432 J=J2 ,J2 INOU 344

EMIMS( J)=LT1 INOU 345

LCMISCS( J)=i 11 KNJU 346

432 E'ISSG( )=T2 1NDU 347
GO TO 2co - IN3U 348

C OUTPLT CA.7 INOU 349

435 RATi.=DTI INOU 35C
IFU( T1.Le.C.OO ) GO TO 436 INOU 351

S)ATL =30 T+. e(AI TI F (C STAPT+7*CGC)-AITIM.(OST APT))/7*DC IN3U 352

C RPATL ILAT. /6.64D4 . INDU 353
426 IF(.IA;R AY( L).LC.1;A.hIA FAY(2)..C.0) GO TO 4 37 HIDU 354

>YZ' S"I=l.r AY( 1I ) 0 0 I1 r, . I .;QAY () . O3 INJU 355

) OZLS,'=IA, FA Y(1 ) FC.Z.CF I A ;,AY (:) 0.Q. 3 INOUI 356

"Gc rF= 1A, rY(2) ,GT. IU 357
437 PL 1L Sw.= I PAY( 3 ) .GT. C ItIDU 250

TOF P: T=12.GT . C. IDC INOU 3".
KL PL~- I = I FWtY () GT C A N3, IAARAY (4) GT O INOU 360
J= 13+' EC C NOU 361

.. IF (J.O.. - ] . ,J e08 - -K'RTAF =.J INOU 362

P, TG:.-;4,3 , 323 INUU 36.
GCO TI ,. O IN:U 364

C SIG'A C.) IN')U 365

440 NSIG=NSIG+1 N'U 36C
IST7A=T1+ .5 C INOU 367

INDU 368
IST')t:( I I) G I STA IN)U 369

IJTYPC( NS[G)=WTYD INOU 37C

~IGCiH3( ,SIG )='3 T HNDU 371.
IF(ISTA.G.C) GC TO 230 .INDU 272
IF(MTYP.LT t0) GC TO 442 1N3tU 373
SGPFPT(.NtIYPE )=T3 NDJU 374
GO T" 2CC INOU 375

442 DO 443 1 .30 IN3OU 376
443 SGP;NT( I)=T2 INOU 377

GO TO 2 CC REPRODUCIBILITY OF THE THou 378
c ST-P C- =C ORIGINAL PAGE IS POOR INoU 379

445 J=IAR-A'(1) .IN3U 3EC
I* O:. :=-- 1 IAFFAY(3) 1*C+1ArIAY(4) I OU 38k
IF(IrO'cL'.Lc.c) GC TG 44, INOU 3e2
IOP.DikrI C(15MAXO(5,1C CDO-P)) INOU 383

44 J1=1 IN3U 2e
J2=4 !NDU 3E5
Ic(J.O2.C.0.J. GT.) GO TO 446 INDU 386
J =J INDU 387
J2=J Ir.U 3P

44 t-O 447 J=Jl ,J2 INU ?A'
IF( TI GT.. ' C ) ST:PSZ(J, ) =.T INDU ' 9
IF (I ' LE-.Gi . r) Crr cJ (J1 )= C I r C ItDU 391

8.0-322
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IF(J.GT.2) GO TC 447 INU 3(2 .

IF(T2,GT.C.C1, C) HLVF(J)=T2 .. INOU 393

'Ir(T3.G . C. C I D LEB(J)=T3 -" IND U 394

IF(Ta.G1. C (); SThPUP(J) =T INOU 295

1F (TS.G1.C. C(C) STPLOA(J)=T5 1NOU 356

Wv.ISTP( J) 1A 1.A'Y(2).GT,0 1NOU 357

HL LSV.( J) =A .AY(2) .EC.2 INDU 398
447 CONT-INJU~ INOU 359

GO TO 20C INOU 40C
C STAaFST CA-C INOU AC!

450 IF(APCJC.NT.Z:) GO TO 20C INDU 4C2

I SNi=D T1 +.C. C 0 INOU 4C3

I S T= L'i1c2( ISN ,I STAN C,NST-ST) INCIU 4C4

IF(IST.GT.C) GO TO 052 INDU 4C5

NS T ST= 1ST ST T 1 I NDU 4A6

IS1=NSST - -- IN 1U 4C7

452 I TANJ(IST)=SN 1 N3U 4C£

ESVANO( IS)) -I SN INDU 409

JSrN='C s C INDU 419

IF(JSN. LL CP.OR. JS._O.*ISN) GC TC 453 1 NOU 413

"S1ANJ( IS ) =JSN I)DU 412

GO TO 2 CC IIOU 413

453 oL- Sv.(I ET)= I A AY(1 ) .Nz.1 tNOU 41t.

N!AST=NA ST41 INDU a15

PLHSIG(2 ,1 ) =T4 !NDU 416

IF(PL-5(!.ST) )GC TO 454 INDU 417

PLHSIG( 1,IS) =T2 INDU Al4

PL-I'l ,;t 2.I I) =IN3U 419

GO TO 2C0 IMOU 420
454 PL-SIG(1 IS) =T2*StCC IN1U 421

PL1SIG( 2,I ST) =T3*SEC !N.U 422

GO TO 2CO INOU 423

C CORL CA C INOU 424
455 ISN=DTl+.t) C INDU 425

I 1=0 TNOU 426

IF ( ST. -T.G I. ', ) I ST=,U P2 ( i S h,, I T C, h3TriST ) INDU 427

IF(IST.GT .) GC TO 457 !NOU 4C8a

N4S 1 T=SI-- E:ST+I INOU 429

IS1=NSTE Si7 NOU 430

457 I SAJ( I ST) =IN 1NOU 431

PL I ,13( 4.TSI)=T2 INOU 432

PLI-1SG( I S) =T3 INOU 433

PLHSIG( E , I SI) =T4 . ~IoU 4

GO TO 2CC REPRODUCIBILT1 INOU 43s
C dlAS CAr- l I-AL PAGE 18 NOu 426

460 IF( NC.L.. GO TC 465 IGINAL INDU 47

NbIAS=NL4I AS+1 I N;3U 423
BI AS C(NI AS)=CTI INOU 429
I1ASSG( N.I: E) =T2 INOU 44C

I Y'- =T:'3/1. C641 .- 3 I-~)U 441
12=T- 1.A o 4 LCAT( IT YV) I1: a 442
ICV=73/1. ,: 2+. ,D- 4 INOU 443

S..C= T.3- 1. 2rFFL:CAT(I H INO1U 444

IF(IY4, G 1. C) S 1I - TT( NrI , =Y k DAY IY.'. *IHuS"C) A T !. C(DSTART ) !NOU 445

IF(IY- . ."O. C) I:STt -T(r, I 'S) =CNATILA.F INDU 446

IN*=D7 4/1 . 0 C1 D0e INU 447

O fl 797
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74=T4-1 .rC(0,*FLCAT(IYWO) INOU 448.

IH4-=T4/1 .CC 21* .0r-4 INJU 44 r '

CC='T4- 1.C" ?32 F LOAT( IHM) INOU 450

Ic(IYL .GT )SCN:-, P IS)=Y CAY ( IYMD. IHVSEC) +A:T I%!g( START ) It OU 451

IF (I Y'A4 , C, ) E hN (NFRIAS) =CL TAE F INOU 452

S IANO( h' I/)=1 G C t I FAY ( 1)+1GO5OIA Y(2)+101i*P rAY(2)+I-APAY(4) IN1U 453

N PL(N IA'l F SAS ) =T5+. I CO IN3U 454
GO TO 2C0 INDU 455

465 J=1 IIN3U 455
,ITA(AOLTP,446CC) CARFC.IDJ INDU 457

C.LL -C -1'CCA'.ID) INOU L 5
GO TO 2C, INDU 459

C VAR;COIV CA. . INJU 46C
470 J=IA R-wA(1) INOU 4AI

K=IA A I ( 2) ID( 42

L=IArF, Ar(3) IN3U 46?

J2 -1 IN3U 464
J2=2 I NDU 4C5

IF(J O.O,.OF. J. GT.2) GO TC 471 INOU 4(6
J1=J !NDU 467
J2=J I NDU 46P.

471 DO 474 J=J1 .J2 INDU 4f9

IF(L.GT.0) GC TC 472 IN)U 470

RA'-( IlN P ,1 CCC3) (VAFCOV ( N;NJ) t = 16) INDU 471
GO TO 473 NOU 472

472 . ( IN P,: CC3) ((VAFCCV(N,,WJ) ,P ='. 6),N=1, ) INJU 473
473 1F(K.O.C)} GO TC 474 INUl 474

-C-.LL :L..( L ' '5 l (1 j)94., 3,.TR U- c. PKc"PL ) I NDU 475

CALL DN~F-T(6,PKI-PLF 6SUM ) IN3U 476
DO 467 I=1 , INDU 477

00 4'7 N=1s. INOU 4 7
A( IN)=C.C C IN3U 479
00 AC7 N=l,. IN3U 40C

467 A( I.:)=4( I ,h) +PK PLF (1 ,M)*VAC CV(M.NJ) N311U 4E1
OO 46V I=1 IN)U 4E2
(] 4-6 h=t1,I IN3U 4E3

PSL :=.. COC I 13U 4f4a-

CO e4t3 F=1. INDU 4.5
468 PSL-.=PEL + (I ') *PK-FL(hv?) INOU 496
4t9 LAFCOV( I,NJ) =PSUM INDU 4E7
474 COUTIN2 IN3OU 4eE

GO TO 2CC INDU 480
C 09 1 CA- IN3U a

475 IYTETTF T1+.5CC IN3U 492
IVY;T Z+nL Iti3U 49?

Ii = T2/1 CC. . + 1 . :-4 I FD U 492

.F:1=Y.AY(I YST TIH.SC) REPRODUCIBILITY OF THE IN)U 4S4

Oc TRM:=alT, ( .CF3+oc= 1 ORIGINAL PAGE IS POOR INDu 4 6
TO;;: F3=I A; =- AY( ). ,T.( IrNDU -S7
H 4r ZI., C 1, -4 IN)U 45

St C=T..- DF LCAT(I -) l, fU 1;9.
1 ,r.; = '. ( I1Y: I'' . Z C) IN3U sC'

tC;L.:.=.C:.; r A1 TI T (,UC t. ) N'1U esci
f) i- T=C '..'03 I N U 5n2
D . 470 1=2.4 INJU 5C3

8.0-374
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41u A'3

GO. ... .. I ) I U 6

S476 T F T=C T*i.: +'LC T T ; y(I) ) !"::U 1 14

,' - C -

IGCO 7 L1*,.3 .), u- CT= tj. N C-. 1;

K'(T T1)=-.; .:G, T N sU EGI
0R = C -:TH<- " c I NOU r.

GO TO-: .2 INJU t~'S
C 4EIT INOU !

48e I--(TI ,1.6,T ) . _ )  CL.Th=:. T1 IN U .;1
IF("INGT," *C 4) ; EN I. TTI2 .. rINu 12
GC 13 2--C IN.U 7.

=C P.SI C, .C INJU :
4e5 INStoc ;e=r :I" AY(1 ) INOU .'.5

Ic(INSLO. GT.,4) I NSLPF=3" !I .DU -16
GO T3 ,:C . INJU 517

t P:Fp." iLF. INOU "!.
4 - NCPFPL =N:jD~PrF+i IN3U 51

00 i 51 T=1 4 INU 52C
491 I-7 (3 I ,F:L T F; - )=IAFAY(I ) IN U Z!

IN)"K: - I P 1' - 13 , )= 1+. T C. NIU t?2
IN r' (9,1.. ;:p )= 2+.100 IJ.IU E 23
rr7 "X( 1,N p P;)=.r3 INJU 124
PF I K X (2. N3Fc? )= T4 IN.JU ?5
Gt TO 2' , IN1U 62-

C CULL CRD I NOU 527
495 NC ULL= :ULL+1 I !NDU t?e

CULL(1I NCULL) = TI+ *,5C INOU E?
C'JLL(2,4JL L)=T2+. 5V INOU 53C
IF(ST2 *$C-} G3 TC ZC C INOU !21
NUL=NVCULL'1 INi)U 532
CULL(1 ,4:ULL)=T3+-.5r0 INOU .23
CULL(-2 .'C.JLL)=T4+.:50 IN)U f34
G3 10 2n) IN3U 535

C REC "C (COu-) CARD INOU E36
iC3 N=IAP AY() *1C+IAFRAY(2) IN3U E-'7

%4=IARRAY(3)*1C+ IA i;RAY(4 ) INOU !3e
T3=DAF S(T 3) !NOU i3
T4=D8 E( 74) INDOU 540
I (N@'O.0) GC TC 502 IN3U 541
K=2. IN3U 42
IF( W.O.G.AKo.N.LT.3) K=1 INOU C43
TSI G=3I.163:--3**K INOU 544
Ic(T S G-, C. CC) CCGO TO 503 INDU 545
T= -CrNCv( N ,) INOU EL-I
DT1=D1*TS INU 47
7T=7 REPRODUCIBILITY OF THE INOU 548
IF(I3.LT.TSIG) T3=T3*T5 ORIGINAL PAGE IS POOR INOU s
IF(T4.LT.TSIG) 14=T4*T5 INOU 550
T5=- CDC .INOU 551
GO 10 E20 'INU '52

503 IF( 15LF .0.CC) GC TC 820 INOU 553
DTI =C S(NM+I) INOU 554
T2=CS(E( -N.33-M) INOU 555

e20 IF( 13.LE.O. C.C. Cc.ARCNO#C.0) CS(N.w+1)=DT1 INOU 556
IF(1T.GTT31G) T3=T3 4LAiS(DTI ) INOU 557
F(l.I .1 SIS) 74:T4 4Ac5(T2) INDU 5.8
SL31 =2 1-I IN3U 559

n n 7r
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ISL32=33-M ? NOU 560
.IF(T4 LF , C.CG ,C. A C r). C ,) CS(ISU 31 ISUCR2)=T2 .- .. IIDN U 561

IF (/.r NC.GT.0) GO TO 6CO0 INOU 562
IF(T32.L.C.C) GCTC SO! INU 56C3
NC -E: - T=NCl.CT T+1 INOU 5(4
GPL )( NC . 5T)=3T1/T3 IN3U 5.5
GPS I G( NCSEST), T3 INDU 565
IND)(r ( hC SCT,] ) = . tOU !567
N1. XC S( ,C~ S ST .2) =N INU 5e

I NCXC 3( C ST.3 =T IN3U 5 69

W-- =?A X( INOU 5670

NZ~A ): r:D=vA X (t. xCO,W) INO3U 570

501 IF(T4.Lc. CC) GO TO 2 00 INU 572

NC ' S T=KC S T+1 INOU 573

GP VAL J hC S- ST )= T2 /T4 INDU .574
GPSIG( CS'S) =T4 I NOU 575
INDXCS( CF ST .T I =2 INDU 576

ItiC S( NC S= ST ) =N IN3U 577
If:rxC SC NC E' ST ,3) =N , ID U 578
NO > =INA x(N, XrcG ) INOU 579
NC XO )= WA X (C (~'XqCD. ) INOU 5P8
GG TO 2CC INOU 581

EC02 J=m+1 INOU 52
K- 3 1NDV 583INOU 5E4II =J !NOU 56a
IF(CGT.C) 11 =J-l INOL 5E5
CO 035 I=11 ,30 I .NU Se6
C (I .J) =s.GC') INOU 587

545 CS(31-I ,K)=C. Cr0 INOU 5e8
GO TO 2(0 INDU 5E9

eCO IF ('T3.L-. Ce( C) GC TO 601 INOU O50
IF(rlP;C.Lr._,l.IAS) GC TO 200 INOU Set
iII.SS ( KGPA FC I= T3 INOU 552
E) T' l 

(GPrAFC) = INOU 593
DST AN3( NG PA FC ) =N*1)00 + IN3U 5S4-
81Ab~ .(NGPf-FC) = T1 /T3 INOU 595.

NCO G= WA XC (N' XDt- G N) INOU 519
NL )r;4 =WA xC(N. XC ~D') INDU 597
NGPt P = NG PA FC-1 INOU 5 SP.

6C1 1F(T4.L .C C- C) GO TC 200 INDU 5q9
IF (FSPI.FC.LC. N.IAS) GC TO 200 INDU 6C00
BI-SSG( KGPLFC) "T4 INOU 6C1

S S ANHC (GPAFC)N210 REPRODUCIBILITY OF THE . Il:U CC2
STAN)( AGPAFC)=N IOS+ INTU 6(3

PIAS,(NGPAC) =T2/T4 ORIGINAL PAGE IS POOR INU 5C3
NC k:p:. G= WA x3 (NxC xC'~ G, N) I N3U 6C5
Nc O)-= wA C (.N 'XC :, ,IV) INOU 60tNGPAr-C=hGF P/ C-1 TNU 6-7
GCI T. 2CC 

INOU 608
C JAT/ CA-. IN.)U (C9

"- JSIA-'J'.=IAR"-AY(1 )INCt+IAFR/Y(2)) *1 '- I UAY(3)¢10+*I ;R AY(4) IN3U 6!r

IF (l,cNC., or) GC TC 59' INOU 6C1

C ,T I lT 7A1~ .r. 1;FIT S INJU (6.2
IC rto5= 11A0 ; INJU 613
I,.~ Y( 1) :J STIt.C-I YSo *C INFDU C14
IAF: Y( 2) = T: + .. ; .IND I ~'1
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IA.FRAY(3) =T2 . 5o0 INSU 616'

IAP AY( 4)=T34C.53O0 INOU 617

JOOS=2q INSU 618
IF(MO(. I rGI S.4). .C.0) JCnS=21 IflOU 619

DO 535 I=1,4 INOU 620

IF(-cII.-AY(I )) 53-,530,700 .INOU 621
52C. 1~/ ;AY(-I )=. INOU 62?

IARPAY( 1)= J-cc S INOU 623
GU TO 7CO . !N3U 624

C STAPOS CAZ, INOU 625

Bec NS',;kD=C INOU 626
pr"D( 1) =T1 INOU 627

PFD(2)=12 . INOU 628
C CEC S1ATI.Th COI TI C S INDU 624

560 .EAD( IN'TPI C C5 ,:-7. =C ) CAFDI C JST NC CT1,N/'7 INOU 6230

IF(CAP-LI.EC.CE. KAVM_(2:) ) GC TO 59G INO U 621
NS TAP 3--hS 7- D + INDU 632

I-A.'( h5STA ' )= JSTANC INOU 633
JNAMr.(NST.L ) =CAPRDID IN))3 634

GO TO 563 INOU 635

C S-T CCN mON PAFA- TE FR INDICATCPS INDU 626

59' MINLU;JT= JSTNO/1 C :DU 627

OLICJ)N=FLOA ( ?I/ NCUT) *1 .0--2 INOU 6?a
NSTI=NSTI ST INOU 639

IF (CUTCCN.LE C. ) CUTCCN=o.C.2 IN3U 64a

M JUT=JS/AN)-i' 30 *.'I NCUT IN:)U 641

MI NOU 'T=WA X.LT/1 r INO U 642

.iA':;,T" T ;.' , ,GLT-.it --1 N6',UT IN U 64.5
MA A U s=VA A (NIPAIu -I j INOU 644
MI N3)LT= A XG ( MINOUT .) y INOU 645

L1 T:IS-DT7 I.GT.,0.' O0 IN3U 646

C COMPLTE FL IT.:NING INOU 647

FLAT=1. C C/FLAT INOU 64e

FS32=1.5 , ; cLf.TT**2 INDU 6A9
FFSQ!32=A- *F LAT+ F SC2 INOU 650
AE SO =AF. *v2 IN)U 651

C w1I1' RUN TITLE INDU 652

620 V.RIT-(LT=,%64447) NAPCS INOU 653
IF(NST-ST.cGi.C) iITT(UTP,44448a8 NSTEST INOU 654
RITcr (OLTo,444;) (DASH ,I: .15) ,TITL .,MAXCUTCUTCONNMINOUT INUU 655

ND ):M=N'- DL.G . INOU 656
NDXCM2=N C XOFD INOU 657
NDCC NS= 'A ((1 ,;NDCCNS) IN3U 658
NDC3N 5= f I NZ ( t4 CCNS, I ND,:X1-1 ) INOU 659

IF (N-:NST. L. C ) NOCS=O REPRODUCIBILITY OF THE IN'u 66C

NCOrNSTr=CCO tS*(c hDCS+2) -ORIGINAL PAGE IS POOR ENOU 661
C PIN'I G-"O'Ot1hTIAL CCtFFICI.NTS & F.AFTH MC/"'LL IN3U 66?

CALL COFL(CUTP*NR'CFL) INOU 66
PP =:. D C/LAT .INDU 664
kF IT'I(r'L TD 11'53) (- 9,.,H, = ,11) ,I ,Fr* r-G,'v INOU 66e
IF (N-.L . C) GC TO 64C -IN U 666
A J =' : N ST- NC (. .S T KNOU 667

IF(4-'J.L- eC.:.xzN-CCNS.r,T.C) CPLL L.R1CC CIC) IN)U 66
C P.IN St,-'.ACF LrNSITI--S INUU 6;

CALL -:lc.N * IivOU 67C
C h %lr Ur-ACt. "IINSITY I NFcCPF'AATICN C E P'rATCH FILF IN ru 671

8.0-327
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CO C3.) 11=1 ,4CC50.450 INOU 672
12 =MIG(I+ 100 5 I, 4 )NDU 673

3 I -IT:-(SCRC) (ISUr F(1) ,l =I1 ,12) INOU 674
D0 65 -1l=1,2C26.4 IN3U 675
12=:-IN G(11+4;;42026) INLU 676

f35 FITi.(SCFRC) 1(SL(1) ,I=1 .12) INOU 677
640 CONTINUl INDU 678

IF(N CSET.LC.C) PETU;N INOU 679
C Wr117 A7JLS$.. G-C.PCTNTIAL A PFIOFI VALUES ON SCRATCH FIL.E- INDU P680

CO 6C5 11=1 'CSZST225 INOU 681
I2 =I' (SS;CSFST.I 1+224) INDU 6F2

650 WFIT'-.(SCCFC) (GPVALO(I),I=1I ,12) INDU 683
Ft TU-'J INOU 682

C DTErmIN NL-.PF CF ARC FORCE MCCEL r.CJAT IONS EXCEPT ALJUST-' D  INOU 685
C G1OPO.NTI L CC-FF ICI NTS INOU 685

700 NE.ON(I)=C IN3U 687
NLCN(2) - INIU 688

IF (3C:'3T) GO TO 702 INOU 689
INPA- I = C PNSAT INOU. 6 (
J=INPAP I INO U 611
00 704 1=1,SAT IN3U 692
IF(AST(I) .LT. CDCC CF.W SAT(I).L .C0CO ) CO TO 7'4 INOU 693
IF(0 .9AG. G( I).L.,.00C.) GO TC 7(1 - INOU 6(A
NdLC!( I ) =N- 0 ( 1)+ 1 INOU 6G5
INP,,I=I NPAFI +I INOU 6
AD: ( I) =1 NPAF I-J INOU 697

701 IF(0:5rL EG(I ).L.0.0.)C) GC TC 703 ItJOU 69p
N.G;( I =-N ( I) +1 IN)U 65G
INPAr-I=INrPAF I INOU 7C0
ArD-;"( I )= INFAPI-J INOU 701

703 IF(-'ISSCG(I1).L..0.GDO) GC TC 7C4 INOU 7C2
Nr:ON( ) I =:; h( I )+I INOU 7C3
INPARI=INPAFI +I INDOU 7c0-

sp f,( I ) = IPAF I-J INO U 7C =

734 CONTINUE INOU 7C6
C P I T A;C DLCPIPTI CN INDU 7C7

7C2 k-I..(nLTP,13'2) APCN O3,(ASH,I=122) INOU 708
I ( I ATIC(1). C,T.0) *,,ITE(CUTP,20CSZ) (I,ISATIC(I),!=1,NSAT) INOU 7C9
k FIT: (OLTPIC 303) TI TL C' INOU 7!0
FIT-.'. ( LT .Ir,150) (;ASHI=1,8) * IN3U 711
IF(ORdTSW) GO TO 705 INOU 712
% ITr(OLTP1'151) I, h'VAXCCNVPGIKNFMIK INU 713
,i IT,'.(OLTP,IC1C2) INOU 7!4
hp! TUFOLTP.*1012) REPRODUCIBILITY OF THE INOU 715
GO To 71C ORIGINAL PAGE IS POOR INO U 7:

705 AFIT(OLTQ,1CI52) INOU 717
C PRI TI /-:C -=Ci::.: .G':;-L CESCRIFTIC INOU 718

710 J= IN -:X1-1 . NJU 7!9.
K= IND X 2-1 INOU 720
WAIT;(OLT1,;C 4,;) (DSI l I 11 ,J.K IN)U 721
IF (flxX'l .G. GT. J) CALL :rrCF (1 2.C rr I C;) IN)U 722
1F('; K.;: S T. K) C.LL Z: GF;CO((13 sCF I). INOU 72Q

C-,0 7.-5 1=1.- I NOLU 724
IF(IT. T*N."N.T Y) GC TC 715 !NOrU 725
I X ('I.t. "(1) C.GT. C..;CO ) GC TC 720 INOU 726

715 " IT' ( OL IP. C1 4) 1 .~2C7 IF (s ) INOU "727
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GO TO 725 ' INOU 72C
720 RIT-(OLTP.1C155) I ,(BOCDIS(1) J=1,2),'O Y(1) -.... INDU 729
725 COhTIJNU7 INOU 730

IF (( L VE. ( 1) - C,.C . AN . LCV ( ).F 0.3.K C( ) CF ( Y ( 1 ) Q0, C.00 INDU 7231
* *A 04,.. OC3rY(2). ".O.L.C~) ) GO TC 50m I NOU 732

IF(M _ t(1). "C.C. Cl0) PFITZCUTF 1:CC 2) (TIC:S(I) I=2,7) INOU 733
IF(Mbij L ;) .. 0.1D? ' ) V. RITF(CUTF, :CjC2) TIOLS (1), (T I~S( I ), I=4, 7) IN U 734
IF (b C" '1( 1).Vt.. CCDC.AND.:oMCDY(2).~ N7J.CC .) wRITF (OUTP1, 10"02)TIFESINOU 735
hPITti(OLTP,liCC3) LOVE. INDU 736
GO TO 86C INOU 73.7

E53 O ITrL(LTP,);GCI) INOU 73R
86C DC 74.3 I=1,NSAT INOU 73

KCP. rNT=ASAT(I ) .GT..CDC .ANL MSAT(I) .GT.O.C C INOU 74C
RIIT (OLTP,1C156) I INOU 741

IF.(CD( ),GT. .A ,Ah. NCpFFT) GC TO 733 INOU 742
iW IT.( OLTP, 1 t 1 59) INOU 743
GO TO 735 INOU 744

730 IF(A-.;Jp(I ).r0.C) cITU(CUT P.1 5 ) CD(c) INHU 745
IF(ADO (I ).GT. ) 7;PIT2'.(CUTP, 15C4) C D(1).CPAGSG(I) INOU 746
I F(i.!~RA(I).C CAN.C ( I).GT.C..C I ) APITTE-(r)UTP, 0 157) CDD( I) INDU 747
IF(.AOj - L(I) .GT.0) PIT (CUTP,1CSC2) C[r.(1),C CDSG(I) INOU 74R

735 IF(': ISI(1).GT.C. C^,.AN.fCFNjT) GO TC 74j INOU 74q
VRI Ti(O LTP 10 60) . INOU 750
GO TO 745 INOU 75"

740 IF(S~D(.I).tOC.) wclTF(CUTP,ISC161) OPF-SS. MISS(I) INOU 752
IF(S;(1I ).CT.C) WIT.(CUTP,~1CSC3) -PrOF.SS , ISS(1),SiEMISSG(I ) INDU 753

745 IF(N NT) ri; .:T ( CUTPr,.l5;14) .ASfT( I),9vSAT () rIN4O 7C.
-kI r((tLr TP,1C102) INOU 755

IZIn(OLLTol11e) (DASH, I=1 21) INOU 756
CO 75) I=1,NSAT INOU 757
UPIT-('JLTP, 111 7) I .(O LPR(I iJ) , (. Of;:NT (KJ).K= f1 3),J=.2) ION3U 755
IF(o 3T,VAPSTr( I )) RITZ(CUTPC.10 1 ) (ST LPSZ(I. J), (EONINT(<,J), INOU 7EQ

* K= 13), .J= 2) IN3U 760
IF(VAkSlP(I )) WFITE (CUTPiCI21) INOU 761
IF(VARSTP(I)) WPITE(CUTP,Cl2O) (E ONINT (K,1),K=1,3).STEPSZ( It I), INOU 762

* ST!PLP(I ),STPLCV (I) ,D "*L.rF (I )HLV.- E(I) (':CN.IJNT(K,2i)K=1I3), INOU 763
* ST .PSZ(I .2 ) INOU 7C4

RTCL( I ) =RTL( I ) **2 INOU 765
CTOL(I) =CTCL( i) )2 . INDU 766
HL~_rIJ( I )=4LV:.P ( I) **2 IN3U 767

750 1=OL 3( I )=LL F;()**2 INDU 768
C PRlKl CUTrUTl --CU?'STS INOU 769

JJ=I:4 SUP INDU 77f
IF (O I . LTj.CDOa.NC.JJ.LE.G.ANhC..NOT. (PLTLSW.OR XYZFSWOR: XYZLSWIN3U 771

S*3.GPC Sa)) GC TO 765 INOU 772

tRIT.-(ULTP,1Ci62) (;ASH,I =1 ,23) INOU 773
IF(PLTL SA) - I T.'( OUTP,1 C1.4) (I (1) I=294) (ITIN3U 774

755 IC(tC:D31LT.d*.LC) GO TC 756 "I'OU 77S
CALL 3. 1;: ( ;O SE I 1 Y *,It , [FC) INDU 776
CALL .At.. E(.c .EC !Y' .i . .s CL ) INOU 777
kPIT T.(: LTP0 F .: C 1 ) I Yv",IHtt,IY e , I MS .S C. INDU 778
. T1= I-i T .. 4 4 1NO LU 779

hRIT..(OLTP,., i:. ) TI t INDU 7EC
IF( .N IT.TC- "f) GO 'C 756 ITDOU 7,1
a I T- (OL TP,;: Co2) REPRODUCIBILITY OF. THIE 7e
lrK .:: (rL TP.": , ) ORIGINAL PAGE IS POOR eaU 7 3
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756 IF(.NJT.( YZ '. Os. , XYZLSY ) ) GO TC 7C57 INOU 7F4
IF (TH-CFT) Ver IT: (CUTP 23C64) . INOU 7E5
IF( TO- "FT) VlT (OUTP, 22C60) INOU 7P6
IF(XYLLA,.U.eC.XYZFSw) GC TC 757 INOU 787

IF(XY!.-E- V,) 'I T (OU T P qCi CT 5) IT 1S(1) (ITN S() =34) INDU 78 8

IF(XYZLSV,) V IT'(OUTPS1^165) (1T, S(I).I= ,4) INDU 789

GO TO 7C56 INDU 7q0

757 FIT(r. I TP1C16 I) I Tt,'S(1) ,(ITNNWS(I, 1=3,5). (ITI?.MS( I) 1=2,4) INDU 791

7C56 IT(C,'3TSC) GO TO 7C57 INDU 7'2

IF(F A TL. .GT. C. ) 'RITE (CLUTP,20C25) FAT INDU 79.:

bR I TE(O LTPI ( 167) I NOU 7 4

7C57 IF(. .NT. OrF. 1SV) GC TO 758 INDUL 7C5
CALL rjA;" S( G P ITI Y-M0,1IHt,S'"C) INDU 796
CALL DA IC E( O Y6N ,DI YWL. , HJHM 

. SE.CL) INU 797

r-IT-(CLTPE2C20) I D IHMSLC, IYYCYi', IH;4',SECL INDU 798
h;IT(CLTPeICI66) PAT.E IN3U 799

IF(RVTP.G1,C) %RIT'2(CUTP,2C33C) INU ecC

75a IF(GFJF's ) vIT'.(OLTO F,1 .2) IT WSS(1),(ITNMS(I).I=3,4) INDU e81
760 IF(, ST TC., JJ.L.+) GO TO 765 INDU BC2

T ?F.+T:' (OLTPo2 Z40) INOU 803

IF(MO.3)(JJ.2).cO.1 ) f-IT-(OUTP,20C41) . INDU 8C4
IF(JJ.-C.3) Vr: T(OU-,TGC42) INDU eC5
IF(MJD)( JJ,4).GT.1 ) wPI T-'(CUTP,2CC43) IN)U 8C6
IF(JJo O4) WFI T(CUTP,2C04) IN3U eC7

C P;RI'T O'IIAL OFOIT !N)U 8C9
765 tO 769 I=1,'SAT INOU eC9

FI'-(OLTPFl16d) I ,(CASHJ=,2) IN:U 810
IF(1 IL-,.GT. ; CIT ;(GUT P ,: ) I:EL 4 INJU E11

',IT ji LT,25iOC) i i r Zii.'Y M , L L-~.'r. C. t:L(cMIN(J, I .J=1 96) , 1 IN 812
. (O;. L(JI ) ,J=l 6) INDU !1.

.769 IF(,N)T.GCFEFISA) cI T(0UTP,10173) ((VA PCOV(J.K,1).K=1,6),J= 16) INDU 81'
IF(TO.-FC) CFETkFT=OF8CT+1.OUC IN3U e15
DO 767 K=1..SAT INU 816
11=1 INDU E17
CO 766 I=196 INDU 81
00 76. J=1*61 z4U ei,1
SUM1( I ):AFCCV( J.I , K) INDU 82

7f6 11=11+1 INDU e21
CALL SYWINV(SLM1.6 ,b. VA;CCv(1.,: ,K)) INOU E22
11=1 IIDU e.23
CO 767 I-1,6 INDU 824
DO 757 J=I o INOU 825
V. F~COV( j , I $ K) . =SL'41 ( I I ) IN3U e25
VAiFCOV(JI,J,K)SLWI(I1) INOU e.27

767 1 +=I1+1 INOU 828
C PPINT SUOY4APY OF PF! PCC.SSING I STrUCTIPC S IN3U 829

IF(NO:j;PF.N,.0) CALL FF NTPRP(CUTFP.IYP ) INOU 83:
C PRIKN NU.3; RS CF N::ASUFP V."NTS kICHI Af, TC 1. CULL' INDU 821

IF(N'ULL.COQC.) GO TO 773 IN)U e22
I1 7b6 J=1 htLLL IN3U 83?

766C IF(CLLL(2.J).LC.G) CULL( J) tCULL(1 ,J) NOU 34

*;IT .(.LT3 ,27;'7")((CULL( I J) .I=l ,) J=l NCULL ) INJU P25
C P" IN1 SIG'.',. 5 10 . LSIL FC W' / SUF:; kNTRS IN U e5

770 ,F IT.(JLTP, ;C) INDU P37
W I T::(.LTP. 1 10) ATY r -'(2).SGr fT(2) 1INDU 8 0o
lk IT'(OL To ,Ic2) UlNI rS(3) IN U 8

R.0-3
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%RITEI(OLTP1 C'61 ) AIYFF(3) ,SGPFIhT3) INDU 840

R IT-i(OLTP, 10 30) - INOU 841

F. ITC(O.LTP I C 670) ATY F:(4) ,.SGP NT(4 )UNIT;(3).ATYPE(11),SG RNT( I)1NOU E42

C I T;(OTP, iC20) I J U 843

DO 7f8 !=1.7 I NO U 844

IF(I.CGT.1~AI. .tI.LT.5) GC TO 7!O INOU e45

hr IT(OLTPICG610) ATYF'-'(1) ,SGPFT( I) INDU 846

IF(I.-NI . ) "VP;IT.(CUTPI1 620) UhITS(1) INOU 847

IF(IT. 0.5) a n1T7-(OUTP,:0 625) I 'OU 848

kF% ITL(OLTP,.Cb,: C) ATYPL (1*7) SGFFNT(I+7) -INOU 89
IF(I ..O.5) ;RITC (OUTP,.c625) INOU 8E.0

IF(I.'".5) hPITLfGUTP,1C620) UNITS(1) INOL; 851

781 CONTINUF INDU 852
IF(IG-1C.S.GT.2) hRITE(CUTPIC640) (ATYF'(1),SCPT rT( 1), 15.26) I:NOU 853

K=(IG-:C+:) /2 -IG CS/4 INOU 854

IF(K"O.1) ;I 1E(CUTP.O068C) (ATYPE(1) SFNT(T) I=27,30) INOU eE55
IF(NSIG. :C. C) GO TO 784 - INU e56

DO 783 -1=1.SIG INOU E57
I (TSTNC(1).LO.0) GO TO 783 It:OU e85

II=IMYFP(I ) INOU e85
IF(I.LEL.C) I:=31 IND U BEC
MTYP-.-i = TYci'( I) -(I MTY F (I)/8)*7 INOU e(!

I T((CiLTP.ICG61) ATYPF:2(I ) ,SIGCHG(1) IN3U e62

h ITh'(OLTP,IC65C) ISTNO(I) . INOU e-5

IF(%;TYPv:.!.O.5) AR IT'-(CUTP,ICce25) INOU EEL
IF(.TYP::.c.2) APrIT7-(CUT0,IC62C) UNITS(3) IN.) e65

OIF( .'TYGE.".-O,3.rCR. ,TVF-. -GT 2 ') W IT'-*(O T'r l'0'fOG 'o) INO U E86

IF(MTYP'..'O.27) %l Tc(CUTPsI060O) INDU e67

IF(MI YP- ~L. O,28) FITL(OUTPI.;60 ) INOU Pfe

IF (MTYP.C:C1.OF.MTYP.GT5) wrIT7(;UTPvI0620) UNITS(1) INOU 859
IF(IrFTYPL.(I )GT.26) TYF-=I1 IN3U e7C

763 CN-TI.NUC I INOU 871

784 M7 P =GFCS , TNOU 872

C r:cITl ( L'CTEL~N!C '1P3 INFORATICK Ch SCFATCH FILK INDU 873

hRIT.(SCPC) LESTNO INOU e74

HPIT.(SCC) RLTYP INOU 75
IF(*N.JTeSLOL'hN) GO TO 895 INOU 876

DO 89 1=1.44 INDU e77

I AP'=K14 P; (I) INOU 878
IF(IThPE.O0.5) GO TO 890 INOU 879
IF(ITAPZ.EO.IAI.rAY(I)) GC TC 89C INOU eec
IF(ITA.P . * ) RZ wl hC I TAP; INOU -PI

B9 C CONTINUE INOU eE1
e95 IF(UP 'Tv) FiTTUrFN INOU 88

IF(NT-IAE .L[C) GO TO 880 INOU 8E4
SPRINT :L:..CTP'JtIC FIASES TC '- EXTFACTCr INOU 880

R I T.: (GLTo.47C ) IN3U 088

S,ITL'.(OLTP.4L710) (FESTh C(1) ,b."TYF'P (1) I=1.NFIAS ) I INIU 87
E~3 11=IG-UE+ INOU PP.

C CALL SLt.'-.)U1IMr TC Ft.r. CATA INOU E89
GO TO (7tkS,ho*7786.737.789) I1 INDOU )8'
at ITi (OLT .4 .. 2C) IG CS I NOU A;!

C/.LL -- OIF(7.CA3!L); INOU C.9I.

A'. 1U- i INDU 293
785 CALL !l ':<L (W'ITA [ I NOU 894

GC T) SJ INOU 6,5
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7e6 CALL GECSP)(NSTARD) INOU 896
GO TO 7SC INOU 897

767 CALL PCE-FD IN'OU 89
GO TO 7SO INOU 899

785 CALL SI1FC(NSTA:D) INOU 900
790 IF(SL-OU. N) GO TO 794 INDU 901

DO 792 I=1,4 - IN3U 902
ITAP:=1 FAAr( I ) INOU 9C3
IF(ITAPE.GT..) F-k IC ITAP I INDOU 904

792 CONTI Ufg INDU 905
GO TO 756 INIU 906

7-i4 C'O 7%6 I= 2 I "OU 907
796 KTAPi.S(I)=IAF/-.Y(I) MINOU 908
7'9 IF(N IA .=OC) EiTUraN I)NOU 9C9

C PRINTfADJ LSTD EIAS INFCFVATICK INOU 910
LI N.. S= 9 INOU 911
uP IT-' (G LTP1C 1 0) INOU 912
DO 6C1 I=!.NE-IAS INDU 913

;=GST.6h (I ) INOU )14

E SAN3( 1 )=N L'E- 2(1 2 T 1 STAt N ST ) INOU S15

Il=-STAtO(I 
I NOU 915

IF(I1.:CC.G GO TO 01 INOU 917
T2=TI'.II tG I~'OU 91P
12=TYP( I) I. N3U 919
IF(I 2 .GT.C) TZ=A1YPE-(2) I NOU 920
12=12+1 1NOU 921
IF(I.1.I.15) LNI.T=UNITS(12) INOU 922
IF(11. :0.27) UNIT=UNITS(I1) itrU ( 223
IF(I.i o.: .2e) LNI T=H-FRTZ INOU 924
IF(*GTo 72e) LNIT=UNI TS(4) IN3U 925
IF(NGU( LIt:S,5).iC.G) wIT.A(CUTP,11102) INOU 925
El; S=LIN:S+1 INDU 927
SI IT:'(CLTP, Ca.1 ) ISTANC ( I I) ,T2 ,FIS (1).UNIT e ASSCG(1 IN')U 92F
IF (S S -NC( ) L . 5 STF T ( I ) )w EITE(CUTP, I 13) INOU S29
IF( BS-.NC;(I)L .BSTF:T()) GO TO 01 INDU 930
CALL rA I' (S-P-( I ) ,IY yr..r,IH:IH ,1SEC) INDU 921
CALL DT I.-ES( BS-ND(I) ,IY L-2 ,IHJ'2,SEC) .INOU 32
%FIT(CLTP.C412) !YWI ,DIH 1,IYwC2,ICH2 INOU 923

801 CONTIfIUF INDU 934
F:"eUrN INOU 925

C IF NE. OF =ILE ENCCUNT'-i'rED WITHOUT A PCE. ING CATA CADO, TERU.INATE INDOU 93r 2
9C.0 CALL EFCR(6,CA OIt.) INOU 937

E TOP INDOU 93

C =CRt(AT STAT-MfNTIS INOU 929
1000 3  F F'MAT( .Z IE2,5) INDU 9 4
101 2 FO-' AT( /1H . 9SXS2HSAT-LLITl X ,Y v Z -ANO COJUND-T FACK PLCT FF.OUJSTEC INOU 941

. F) ,2A,.A2!.;4 ,2A6.A3) IN3U 9 2
100,-4 FO r,v AT( .6.4 1 .4 r 1 5.3 10,8) aNU C4;
1341C FUF:R4AT( 1H1 , PX .45JHNiC-I NAL 'STI AT'S OF ALDJUSTt.' DIS PAFAETEDS/ INU 944

* 1H , l . 7H ETATI Ct,,5x H.A ,ETLc. s12X I-HA P" I(:P VALUES, 12X. IJDU 945
* 2cHCCV' G ------- YY-t. LD" Htw.H / 1-,X , HNU ' .. ,7X, 4t-TyPi. IN3U 946

I 1 "C .' T(1T-+ ,7re X Io l'. X lIoIS) IN3U 940
10G43 F(-;;'tAT( IH+,73X,2--~1r IFF-.7 NT I AS FCO FACH PASS) . IN3U 9 C
1 1 2 F,)P"A T(IX) TINuU cFI
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10117 rUP?AT( HC,5X.#,'OLL PR-7: ICTOP-CGQP1-,CTORZ FOP SATv NO *1 12, INOU 952
* 2(/l zXt1291 V- O&. FOr 6#?At8,43)) INDIJ 9 ti

I 11 COC-T IN -X,1t4U rCAL I NO~CA I G,11)IJU 954
113i FOr.'.';T( go~~. St.:CCMD Fl X'r~ STVP POr £ ,2A8,tA5) INOU 9' 5
112 3 F 0PM*AT ( IC KF C P I ' , , f.5 /15 X -'P F-- I ,* I N TIAL S T FP S IZ F/ lNOu SE6

0 MS.b.. AXI VUW ST.P 51 ZF /1 x.Ff., tINI!MU'A !IT2P ST Zl'/ INOU 957

0 * Xo I ': r-~ S I Z NCF:l-AS -fL F C; F ICT C-C; gCT C-- C I FF[7R LNC E * NOU q9a5E

a 'LUZGS THAN I' 91PD7.1, 'JTPI/~,STE~P SIZF f-:.cPrASF-D FOP *.INDfU 959:

0 *PVC'OICTCk--CCRLT.CTCR CIFF!=Frr.,cr (;E%4T8 THAN lslP:)7. I !'A2-T'F~f I' ~NO U 9c-

1C~1FJ:-ATE.*,1!ALCSTFINTYPG;PTIC-t U3E-C') I NO u . -
1Z5) -7 FP t'A T( INC,5X*6H: UN TYPU-/6X,bAl ) INDU 9C:2

1015 1 FCRMAfT( lH -5Xt,'ATA PECUCTICt, -4 13.1 ITZ:QATICHS nQ COt4VlP'G-:NZV olI;U q9'

I OV1THINO 92PF 4.1,'I PER C71'T'/1I1 s7X. '%;ITH A M INIMUM D)F'. 129 1 hO U S f-4
2 4 ITEPATIC\S/) IK3 u q65

1'01E2 FO MAT( I F 4 SXI HOEI T G V-~fATCP FUN / INDU 66

~1119 FORMAT (lHC,5Xlt-IOV)f-: PM-L /6XI1AI // 6X jNn)U 967
* 28HA . C.ECPCTE.NTIAL CCZrFFICIENTS / !NU ;9.6

I ICX, -L ISIV C CC--FFI CIE NTS THFCUGOM 13 CFE.I A1ND ORPt o I ,3//6X# 1NDU 1; -
2 21-+ . C T H,"- F E RTU rJA T I NS )INOU 97C

1 153 FOP-iAT( IHCS~I I-4i-APTM CJ:L Xl I// 6Xl'-t-SUrAI fAAJ3Q AXIS 4X INDU ;7!
* CHWLATTECNING 4X 22-R-PAVIT/.TIGI\AL CON3TANT / 9XSH('A-.T[UPS) !NO U S -72
* 2iX*22H(P::T&-*3/S :CCNDSX*2 ) //ex gPI1 .297Ae ml.,/F797, 7X* I NOL U73
* PC14 .8 //INOU 9;74

101=-4 FOP.iMT( IN f6X,11 92H. *A791 GRAVITATICZN NOT APrLIE0 I 1NO uS 975
2C155 FORVAT( 1H *:X ,I',2H. #A791 GP;AVITATION ArPLI--C -PATIO OF V*A7, 1I'Jo0 U976

4 tM 4 ! TC MA SS C- F A T H = 91 PC 13 . ) !tOU S77

10156 vFDW-i-T( I l -st:X 9 5AT* :\C. 912 9 Fl-mTJ~3AT IONS') INOU 9

IC159 F WzlAAT ( I UA.'b#. CPAG /.PPLI F*/1 5X , I W'AG CCEFFIC IFNT .F.4) 1 N:U 91;E
I C If0 FOP-MATVC 1X , sc--. SOL ri PADI ATTION PF 3SUF E NCT JAPPL I~ ). I NOU 9e2
IC16l FOF!'A T( ICX. @';. 5 OL;R RADIAT ICN F r SSJFZ APPLIF!O'/ISX'- SO-A ' Is1NO U Se3

0 IPACOI AI1Cr P3r--'sC-Up. ( NW T CNS/WT i P&2) ~, 1. 311 5xg INOU 9384

0. 1 f-I- RL.FL7C 71 41 Y S - C7*3 ) INJU SF.5
I CE02 FO;;MAT( 15X xt - A PR C91 1;PAG C0'.F FI C I -NT PAT E s .Fri.4/15 Xs TN)U SAf,

0 - S1AKEVARO; DaiVIATICIK CF A PgFF CQAG CC--FFICI-NT FATE ', INOU 1; 7
0 Feo4) I N-) v SE

0C5. ! FOPS',%T( IH 9 Xs4 4H9. A DJUST:'- S CL Ar, 'A CIAT ION P:'S SU F, ADPL I D1!5X, ! ND U c
0 4711- SCLAR, PAD)ATICN PF<:'SsuFr (NT=/T:;*) ,I10.3/15X, I NJZU 090
a 25f-- A Fr-kir'Il RLFULCTIVITY =,Cr=7.3/ISX. 111.U u 99
. 41.1-1- A PFIO1.:, RF .LI C T IV ITY S T A trA P0 -V I AT I rN ,F7 e)3 INDU 992

IC504 FO)'MAT( I~xg,H.8. DAAG APPL!EC WITH rPgor CCOE-FFIC.IINT ArJUST=iO/ INCU 99S,3
a 15X*2cH- A :JPICFI- Crf. CC[.FFIC I-thT =gP~8.3/ IN) ..

Al 15X.S1H- STAKjA.-: C-LVIAtTION CF C rPICr-I Cr-Ar CDc: FICHMT =,F8.2!)IN3U c; 5-
IC514 F,-ri.T( lt;X.,H-- SATF-LU T- C( OSS c),--*(7 IONAL AP;lA (M-TF:S**2)= IN3U 996

a* 1PL-)I C.3/ISX.3' H- SAT-LLIT. MAI -S (KILCG4AVS ) =.00*3 NOU 9q17
1IC62 FO.;-A T( D-1-/C05X , SPF CIJ/L CUTPUT F,'CJLST3' I/IH EX 12 -A I/) I MOu S4 99
1C164 F zAT ( 111 EX . 3H3I NA Ry P!%S ICU tL TI. - E. k r CUrS T t )0 F 9 .2 A6. A3.A4, -1NO U 9S9

1 2A4.A3) INOUI e)C
1 C 165 F CR-'. T( I H5 K4 7 HiAT: L LI T- X sY Z t W!Z OF. )U NC T RACK OU! STTD FoP- I NO U! CC I

- 2 A6.A 3A4*2A&9A3 I I NO I 1 0C2
I C Ie6 F 0;; A,- N( kA i %,r- -Y Ff". 3 .vIH E CC . S/ I Ii) IV NO W C Or
1 IG? .- -- i A T ( IH 7x- AHAT rA.TA POT I.TS // )INOUI O 4
-.1 7J T(IH : .C .?H VAPA;C./CCV4F-I.c P~ AT;x ',X INOU!Ocs

I 1Px! X .4 K*,1Y .4 X IHZ I3X.:,I-x -rT 1 4 hY 00r I IX4FZDOT I INO uIC C
7 * 7lx. 2 X IPr.: 15. 7/7 X.y I H 2X -i17 /7)( 1 F4Ze 2X.06 .197/ P1u 1~ OC7
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6X,4HX. O,[O IT iS.7/6X4HYCCT6E'5.7/6X.4HZ OT,6L'15 7) IN3U1 OC8

10168 FOR'4AT(IHI ,X, 'NCIA NAL ORDIT rCF SAT. NO. , 2/6X.28A1 INOU1 C09

S1C305 FOP'MA T( A6 . 1 4.O 5.3 ,3CX,A1 ) INOUI Cc

133C 2 FOR..T(-•IHIImX.kM3H ZRCl3,
I  FUN OC!lSCPIPTION'/II- ,IX 22A1) IN 113ti 1

10303 FO:'AAT( 1X /3( I X 10A8/) ) INOU1 C12

11301 FO M .T( 7x,2 H7. , *:I-RTH TIC.S NCT tPPLI'D') IN U1 C 13

110Z2 FOF'-. 7T( 7X3H7. 'LcA TH TIDLS APPLIfE - ',7A5) I'OU1'014

11003 F)Fi.MAT(ICX".'- K2 =' * 9.3/1CX .'- K3 =* 79.3/1X I - PHASE ANGLE =', INOU1015

. 7. 7.2, F: S I ) !NDUI 016

10600C FORMAT( 1HI,47x.31H '$SiJR. MT STANTJ.C CVIAT IONS/1-),5OX I NO1)U0 C7
7S 1A T I fr ' s.1 3 X ,5 SI G I f./1 H ,4 7X Er, HNUM-d: F, YX ,UFHT YP 6X. I N3U 015

S 5SHLALUE. s2X,5HUNI TS/) !fNOU1 0! 9
106i~ FOkFMAT( It't 55xAf-.FIoe. INJUI 020

... 1C620 FOc'4A(IH + 73XA 6) INOUl 02)
ICC25 FO;;M.-:T( I1H+ 72X,4HI LS) IN3U1 C22

1C630 FOrA;'. T( 1H4 72 X ,6HC M/STC) INOU1 C23
1C640 FOFMAT( 3( 4. ,4l4tlhCN,.3 X.A6 F .I C.1,ZXc H TFS/ ), 3(49X 4-NO' E, 3X. INOU1 024

* A6.F10.1 92 Xs6HCM/S-C /) ,v-4 X,4HhN FIF. ZX sA0, F1CI ,I 2X,EHM-TLRS/ ITNDU C 25

0 45XtX, HCN. 3X,A.,F10.1 ,X.4HE-05/4 (49X .4NCN7 3X. A6. FIO.I, It1NDU102f

* 2 X7HELC CNrS/J) I NtUU1 27
10650 FOPMAT( IH+,.l7X,IS) INVIUC28

10560 FO'MA '( lI+ , 7j) ).7HN C7ZC) INOU 029
1 C 67 FO PAT( 48 X , H. LTVT 2 2XA6 F0o 1 v2X 9A5 ) INOU1 030
10t80 FOR1.4AT( 49X,H LL ,4 X I,FI 3.1 ,2X .71H-MPNISC3C/ INOUI C31

* 49X,3HALL,4X,-F 10.1 ,2X ,1C H'I C C-FT Z/ !NOUl 032
49X,3~ALL ,4X ,A6 ,F1 C .1 ,2X ,CPCM/SCr 2X , 7HTwIC-dAY/ INOUI 033

* 49),3HAL.L,4 XA6,Fid3.1 2X 6HC-'/SFC. 2X ,9I-THF r7'.--WAY) INOU 1 24
SLf9C FOA, Ti ltH+sJXl X !!C FL.t-HTZ) INoUl C35

2C010 FORMAT( 1iC'vtX .?5HOP31 TAPFE FFOUESTCC FFOM ,216.F7.4, 4- TO . 216, INDl ;103
1 F7.4) IN3UI 37

20C20 FCP'4AT( IHCSX.4HSATLLITE X YVZ /.NC CGCUID TrACK Q'3CUUSTeD FROM .!NRU!0 Y-R
* 216,F7.494H TC ,216.F7.4) INDUl 039

2CC25 FOR'MAT( 1H ,7x,H2VV Y,F1C.2,12H .SE.CCNES ANC) IN3UIC40
2C330 FOF, T( :14.95X .3"71RV TA- rCU':STEr COF FIEST IT!: AT ION) IN3UI C41

20040 FCR'-'AT(IHC.SX,'F -SI-.UAL P INThING HAS E EN r EQUCSTED FOq) I NOUIC42
2CC441 FC;!MAT( IH+* 46x, 'THr FIrST INN?-F ITUPATION'ON TPC FIFST OUTEP I, INUIlC43

S 'TTCPAT 1IC''/) INO3Ul C 4
2CC 2 FOl;'4.r, T( 1H +,,4 X , 'AND') INDU1W 45
20043 FOF:4AT(I1H+,4oX,'THE LAST I NEF ITFF T ION ON, T-F LAST OUTFR * INOUI' 46

0 *I Ht PA'II CN'/) INOUI 047
"2CC'4 F01F-IAT( 1I-+,4oX, 'ALL IT:PATICS./I 114N:)U1048
20050 FOZ'AT (1H EX.22nHCUTFUT 'CECUESTTEC rV .Y,F9.3. H SECONCS) I N3U 1049
2C060 FOR.AT( I H+,15_X F .4 ? .HC::.cD TC TfJ[U: EUATOP AN E'- UINJX OF , !N'3UI 050

1 14Hr:.EF:.PF NCL TIYE) INDUI CS)
2CCf2 70 rAT(1H C <HJH- 1 TAP') !t t)U! 052
2 (; 4 FOq'MAT( I1t-C .5 X , 4 FH' Y I S) 1INOU1053
2C070 FOUPI1MAT( 1 *,27X s!-HI MNIVI UAL '~ASUFfr',,MENTS '.ANUALLY CULL E.r: INU0U0:A

I I X17Hr ;CM THE SOLUTI CN/ I P. 2, X ,'I (_1:V, vPSU= -, NT , 6X)/ I t:n'Ji C55
2 1 H ,35X ,4 ( 7HNU V:5 qS I X)/I X / 25 (H * 3 2 .4(15. :!- TO. 15,SX)/)) I n Ul 156

ZCC!3, r F0'4AT( I x/( I X. ';.T:..LLIT. ID FCF7 S~] NCrj ,' .12s' IS' 18) ) !;3U U: C57
20100 FJ'~AAT(1 IHS1,5x. INOUI CSe

, *FFt:i NC- TIV'" - Y FF.'I NTHCA i y *, I/ IO3Ull 1'5
•* 1'CSX .?(lCt PCCH CF CLLF' NTS --. INUlI 60
S1Xi25H Y: An.4 <h TH , AY I , X1 ltU',, . I UTL;., CON I F7.3//6X INDUICKI

* K2HI PTIAL rCCTANGUL/-P CCC IC1NAT /I C. Ifloi OE?0
* 16x1fx2?6x:nY2x 1 I /16 x - (6X) , 24 .3 :( ) P( )// I NOUI C 62
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S. 2X 7P2D2e. 10//1 5X4HXCT ,23XI4HYCOT 23X4-ZCcoT/ INOUI 0 C4

* 15X5H( m/SI ,2X5H(Y/S) ,.22x iSH(v/5)//2x,4P .2P., 1 INOUI 0F5
S.1 hc X I lX H K.'"PLLFIAN L L_ .'NTS/ HG, 1 I I , I 12X, 12X1 IHI, 7X I N, U1 3 C,
* 3FH;A AEC -CjL- .  AG PEURIGE MLAN ANC.'ILY/Gx, r(MFTERS;) IN DUt3Ct7
o 3 X,4( 4 X 9H( .S) )/C ,PF1 6 1F13.9 ,' F~3,) I NOUI C6P

20113 FORMAT(1H,5X.,'CCS DATA 3ASE r:LLV'"NT S'T,15' US') INOU1CC6
44447 FOORMAT (IHI ,C(/) ,1X, MULTI-A RC GGCY F UN USIN G . ATA FROM', INOUI C7C

1 13.' SAT7LLIT- APCS') IHOU1C71
444LE FOFMAT( III ,12X,'wITH THE ADJUSTtENT OF', 13, STATION POSITIONS') INO U! 072
44449 FOP MUT( I H:'/110 X Ul:,1l C.LSCr- IFPTI / I x, 1 0N I// 3 ( 1' X , I .A / / CX, 12, INDUI073

1 * CLTER IT2-F-TICN F C R CCNVF. F G;.NC-: WITHIN ',2P 4.1. I PER CENTINDUI C74
2 /12X,'ITH A WVINIMUM CF' I2,' CUT.7R ITCrI-T IL' S') INOUI 075

4400 FOR'.AT( ii1 .20X 'ILL-GAL CPTICN CAFD INDU'/1hiC,l5x, -*XPLINATION : INDUI C76
*H11- rjPTICN CAr,. '*,A5, IS ILLEGAL IN CONTrFOL ST', 121 H./1HC(. 5X. INDUIC77
* *POGr-.AM ACTICN : CARC IGNCHI- -- EXF.CUTIGN CNT L UING.' /1 INOUI C7L

44610 FO ;V T( 1HI ,2x, ILLGAL CPTIVN CA D IINUT'/1IHC, :CzX, 'X.X'LCLANATIDN : INOU 079
*TH- OPTICK C.;E ,A6,' IN CCtTCL 5[-T 2 APC', Isst oCUr STS THE ,/ INOUIC~C

* ;-X,'A JLST'-NT CF A CCk'CN ArC IPAf. .;TE o/1H . , 1 :5X,'PR3 GRAM ' NOhUICe1
S ..ACTIGN : TH' REQu.OSTD CCM.'CIN PR.F A~TR ACJUSTM.NT WIL. NOT. BE:N3U1 e2

K PErF r -' '/21 X, 1X.-CUTIC CCiNT N'JI G.'/ ) INOU10 3
44620 FCI-.IAT( IH4I ,C Xs 'J.X CUTI K T7FMI N/T D C CUJ TO IIPOCP'- 'S.,TU. '// INOUIl CE4

* 16X, 'LPLA 'A ICN: DATA TYP IDCICAT OR CN EPOCH CAP'C ='1I2? IN:U1 C E5
F .EA'TEIF THAN 4') INOUI CE6

44700. FOr-'AT( JH ,3iX, 'M-FASUF-'-.NTS FCF WHIC ELECTRCNIC EIAS. S WI'LL ' !NOU1 C87
* --' PLOM E"'C-'/1H ,7( 1 3HSTATICN .vELAS,4X), 13STATI[ N ?* VAS/ INDU10 C12
* 7( 3X 9 ?HNC ,w x, 4H TYPzr,3x3 X) 3X.,3r-.c , X..4 HTYr/ ) .INOVI: CP9

44710 rCORMAT( 16 .1 7,1 C I17 91 I 17,110 s 179 0 , 17. 110 7. I 1 I C. 7. 110, 17) INOUI CtC
ENCD tNnli r~c1
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NAME. I NTRP

PURPOSE . INTERPOLATION SUDROUTINE

CALLING .EO UENCE CALL INTRP(SHICROERNN, XFCT M,SUMI)

SYMBOL 1IYPE DESCRIPTICN

5 DP' INPUT - DESIrCD rUTPUT TI WE IN FrACTIONS OF A
ST-PSIZE FFOM TIME POINT OF SUM ARRAY

O CP INPUT - STZPSIZE

IORDER I INPUT - ORDER

NN I INPUT - NUMBER OF EOJATIONS TO EF. INTCGPATED

X OP CUTPUT - CUTFUT ARRAY
(6.1)

FCT DP INPUT - ARRAY CF PCCEL.ERATIGN EACK VALU S
(391)

'" I INPUT - DISPLACUMENT INDEX SFT EY COWELL

SUM DP I NPUT - S.UM A.RRAY..UP.D/TED .BY .INTE.GkA.TOF

SUBROUTINES USED COEF

COMMON BLOCKS NChE

INDUT FILES NONE

OUTPUT FILES NONE

SUBROUTINE INTRP( SH ,I ORG.EPNNX .FCT , ,SUM) INTP 39
IMPLICI T'FEAL*8 (A-HC-Z) 'INTR 40
DIW N SICN AF(20) .V(20) ,x(6,1) ,FCT(3.1).SUM(2.31 INTR 41
DATA SI /C.t C/I C./c/ INTP 42
IF(S.EOc,1l. ND.1IC:.EQ.ICRDE) GC TO 1 INRP '3
1=S INTP 44
IOc= I OrDER INTR 45

C DETERMINE I NTERPOLA II ON COEFFICIENTS INTP 46
CALL CO'F ( S1 DEFAPAV) INT 47

INTP 43
1 2I ,I- IN TP 4 C

1 3 100 N=I,KN INTP !0
K 0 =.N 4i4 1 ItTP 'c-

DO I00 J=13T
A=o.DO REPRODUCIBILITY OF THE INT, 53

SIc ,DO OLP ORIGINAL PAGE IS POOR .In s5
X NTP E5
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KK=K:-K INTP 56

A=A+AV( K) FCT( JKK) .- INTR 57

10 B=6+/.P(K) ;CT(J.KK) INTR 5C

A=A+AV( lOLl )~C T( JKO-IOLI ) INTR 59

A=ASUM (1 ,J ,N) INTR CO0

a=PR SU, ( J ,j,) t(S-1.C0))+SUM4(2,J,N) IITR 61

(J r .)=B*H* 42 INTR 62

( J+3sN)=A* INTR 63
100 CONTI NU- " INTR 64

RE.T U. INTR 65

END INTP 66

REPRODUCIBILITY OF TH
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JANTHG

DESCRIPTION

JANTHG is a subroutine specifically designed for

the GEODYN system. Its functions are to

0 Recover the Greenwich mean sidereal time on

Jan 0.0 of the reference year (egO), and

e Set up the solar flux and geomagnetic

activity variation tables,

for each arc.

Note that this routine computes the 81 day (3 solar

rotations) midpoint average of solar flux values for each

arc.

REPRODUCIBILITY OF THE
ORIGINAL PAGE.IS POO
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NAME JAhTHG

DURPspU E TC SELECT GFEK-:ICH ,'EAN SIDCE:AL TIME ON JAJ C.0

OF THE: FEFEREN C YEAR FGCR EACH ARC A 'I SELE.CT FLUX
DATA FO EACH ARC FPC'T ELDCK CATA STO,AG= AND
COMPUTE AVERAGE SOLAF FLUX VALULLS FOR EACH ARC

CALLING SEOUE NE JANTHG( I E FY J, I Y,SFLJX,V GFLUXMY'.-,LYM )

$ ".'UCL tYP- CESCRI PTICl

-IEPY -I I-NPUT - EPOCH YCAPF, 'MNTH. AND CU/Y

Iy I INPUT - LAST 2 DICITS OF R'iFF.RENCE Y.TR

SFLLX r12 INPUT - SOLAR FLUX DATA
(1)

OGFLUX 1*2 INFUT - MAGNETIC FLUX DATA
(1)

MI C I INPUT - START CATE FOP. FLUX CATA

LYtMC I INPUT - STOP DATE FOP FLUX CATA

SUOPCL1I NE S USED DIFF

COM fCN BtLOKS CGOS CONSTS FLXPLK

INPUT FI.LS thCNE.

OUTPUT FIL S NO,.

COL LE PFECTSIGN FUNCTI CN JANTHG(I:-Y F'L7, IY ,SFLUx, MGFLUXMYD..YIC)JtNT ;"
DOL3LE FPi ISCON TH;TG' .C AC .TWCPFI ,AVFLX*DFLX,*P J/ANT 73
INIGFi 42 2 'GF LUX(1) *S -LUX(I) JANT 39
COV'ONI/CGCO /G (2) .. 7HLTGG (15). GC (423) JANT 40
CO N:M4.N /C O S IS/!. Di ( ) T r'.CFI *r PAC: C, F.I C(2 ) JANT 1
CUI.N/FL:LK/;.VFLX(675) FLX(675) .KP' (-7-35) JANT 42

SRIGH-T ASCENbSION C- GR: hWICH FCP .EFFp.NCE JAN C.0 JANT 43
JANTH;= 1HE.TG; ( I Y-57 ) *AD JANT ,4
CALL DIFF ( C' *. ,C ,I.FYW', 0 ,IODAY , 1 5"C) JANT 45
CALL UIFF(NYM,0,LY 'C .DAY1. iS5() JANT 4,6

C FLU, X LLL..S A.4L FOc 12 Hf S. G PT CF T/EJL T: JANT 47
C NEED FLUX VALUES 2.5 CAYS O J E- FAPLIFST DATE FOR INTLUGPATICN JANT 4e

IA Y= I0A Y--- JANT 40
IC.AY2=I DA Y JANT 50
If(I:.4.Y2.LT.") I AY2=C JN T 5)
IF(Iz-,Y.LT. 4) IDAY=4 3 JINT E
I A YI =I J;. Yl 1 JANT 57

DO 2C 1=1.o 7 6 JANT 5A
11=I +IUAY 2 JANv 55

R A -"AR
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IF(11GI.I G - AYI) 11=IDAY1 
JANT 55

KP(I )=IGFLUX( 1 ) *1oi E-1 .J AT 57

DFLX(I)= SFLLX(11) 61.C1-1 JANT 5e

12=I +IDAY+4 0 
J/AN T  59

.IF (I2.GT .ID)AY ) 12=10AY1 
JANT C
JAtJT 61

Il=! 2- C JAN T 62

AVFLX(I )=C.CD9 JANT 62

COMPLT.. FLUX A'V PAGf 
JANT 63

-DO 15 J=11.12 
JiNT 64

15 AFL X(I )=AVFLX(1)+S
F L UX ( J )  JANT 65

20 A VFL. I)=AVFLX( 
I ) /81 0.o U  JANT 66

RLiUFN 
J AN T 67

REU. J NT 68

rO LS LE PFECISION THETGO ,F:i.ODT ,CPIAVFLXDFLXAP JANT 69

IN ;G I- 42 G'-LUX(1) 4 SFLUX(1) 
JA'4T 7C

CO WCJ./CG .().O/G35 (.2) ,TH;TG0(15) .GG (4-23) JANT 7.

CC t.iOJ/CO NSS/DPI (2) ,OTwCPI ,f. AD,CF-S:.'C (2) JANT 72

C3Ovt,..:I/FLXt3LK/AV=LX(L75F) CFLX(6 75)s/-P(075) JANT 73

JANT-H.= 7T'TCG,( I Y--57) *C A. JAN" 74

JANT 76CALL ')IF( 9 ,I.FYW) ,t *I DAY* I S-C) JANT 7

CALL 31FF(M YFWcM 0 LYMD 9 0  It - AY I I S C) JANT 76

If; A Y=I CA Y JANT 77

IF(IOAY2*LT.C) IDAY2 = C  J..T 7

IF(I~AY.LT.E4) IDAY=54 
JANT 79

IDAYI =I D A Y1 +1 
JANT CO

COr 20 =1 .675 
J ANT e8

11=1+ICAY2 
JA.NT e2

SI . G 1 I C L Y 1) =1DAY1 JANT d

AP(I)=-GF LUX( 11 ) 
Je.NT e4

CFLX( ISFxLLX( II) *1 .0E -1 JtNT 8s

12=I1+I AY 
JANT E.6

IF( I 2.G 1L Yi) I 2 =I ,AYI JtNT P7

11=1 -54 
JNT 88

A LFLX( I )=C. CD 
JtNT F

C0 15 J=11,12 
J#.NT Sq

15 A FLX()I 
= AVFLX(I)+SFLUX

( J) JANT 0q

2C A FLX(I ) = JV F L X ( 1) / 5 5 NO  JANT 92

; 21USit4 
JANT 93

END JANT 94

REPRODUCIBILITY OF THE
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R A.lAA



MU LMIlT
Page 1 of 1
October 1972

tNAME MULNAT

PUrPOSE TO MULTIPLY THRFE 3X3 MATRICES

CALLING SEOOUNCE CALL MULMAT(XvX1sX2.X3)

SYMBOL: TYPE - DESCRIPTICN

X1 OP INPUT - MATRIX OF DIMCrNSION 3X3

(3.3)

O2 DP INPUT -'MATRIX O CI MEhSION 3X3
(2,2)

(3,3)

X CP CUTPUT - PRODOCT CF THE THPEE 3X3 MATRICES
.(2,3)

SUBROUINhES USED ~JONE

COMmOr BLOCKS NONZ

INPUT FILES NCNE

- OUT rUT F.ILE NCNE

EUBROLTINE MULMAT(X,XlX2,X3) MULM 32
.REAL*3 >(3 3) ,XI'(3.3) ,X2(33),X3(3.3),SUM MULM 33
00 40 J=1 .3 U.ULM 34
DO I1 I =13 MULM 25

10 (I ,J)=C.DO MULM 36
00 4C K=I 13 MULM 37
SUM=C.O C MLLM 8
00 2C L=1.3 MUL'M 3Q

20 SU N=SM+ x2(K.L)*X3(LJi MULM AC
DO 4C I=1.3 MULM 41

40 >( IJ)=>(IJ)+S U X *X (IK) MUL 42
REI URN FI M ULM 43

END MULM 44
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NAME NEWARC

PURPOSE TO INITIALIZE SWITCHES AND CCSTANTS FOP EtCH ARC

CALLING SEOLEtCE CALL NEWARC

SUBROUlINES LESF CLEAR

COlMMCN BLOCKS APARAN CELEM CGE.OS CONSTS CTIME:
FLX.iLK FVCL.-L I NIT" K INTPLK P ED: 1L
PRI ORFI 'TPIE PLK VRELCK

INPUT FILES NC N

OUTPUT FILES NCNE

SUBROUTINE NE WAPC NEWA 20
IMPLICIT REAL8 (A--HO-Z) N rWA 2!
LOGICAL NCT1STTOF,-FT 4EWA 22

IN IGEF XZTP ,F rVTP, 3C q ,SCPC ,FLT F, PLCTP, CAT P, CJTP, ,-SSTTA G; DTD ' FVA 23
RC.AL RP E 1CT C,VACOV ITN CN- WA 24
DOL9L' PrFCISICN OEL.LCVL 'rVWA 25
DI CNNSSICN S SY(6) ,.53T,.c(20) N CWA 26

" COM'0 t/APAr M / I NPA 9 1N PA~1 , NELIAS 4iTS 57 A, INSAT-.'NG .P'.C iNUF CC li'N> = AM ,4rWA 27
S N31A .S ,MA XP;r. p FWA 28
COV'MO"/CE.LN/E L'V ST(2 ) X NU, FC FST CT NCwA 29
COM4'0" /CGCO3 / SA TID ( 2 2 ) ,IrC Prp r (2C 3) ' ~.'A 3
CO 1F3N/C'N iS/DPI , TPICR ir.,r.pS FC Y4rWA 31
CO O;4N/CTI'/L)ATAP(),OAYSTP,D-,YlT.LOFOITC.AY.NOCF-i.TD3F81 4 %CIWA 22

* ' C OR.-T I I*(2 ).IY 1, L*WA 32
COMMO;/F L F. LK /1 3TF (4O 0,) NEWA 34
CO.M'46ON/Ft.'C-.EL/IN)E I)X1 .X2 I X ,? DLX . EX4, CS ( r. 3 3). vO.L ( 8) 4NWA 35
CCMCN/INITK /IG1I (57) NIEWA 36
CO M;.14/INTLK/TH-CT1,HCT2.THOT2S, IG2(5)C FO C I FS()STEP SZ(24)s 'JEWA 27

S f1-.ION( ) ,LCVZ (3 ). TOF'.FT ,IN3 D CY 4CWA 39.
CO ' 3N/P FF U L K/ DAY T A .S ( I ) NFWA 29
CO'A leOY/ PF IOUkI /!L- I ,I A(12) ,VA i COV (C ,5,s2) T I T L : ( 2 ) r AG(I1) NrhA 40
COMMO / PB LK / I NTc ,CUTP t,DT PF X Y ZTP, KFFT APF. RVT , FLO T P lO'bS, SCrA NVFWA 41

* SCC *FLTPGR-C'. TP NFWA 42
COP:ACNb/\ELCK/JSTCPF(450,5) N4EWA 43
EOLI VALENC (:'-.C I TN.I G1(33)) NrWA 44
DAIA NO1 ST/.FALS!T./ MFWA 45
X ITN=3.5 %4CWA 46

CALL CLr.AP(IGI(34).24.:) '4WA 47
IF(N'T1ST) GO TO C20 "W A 48

C SAVE L.:FA.UL CONSTANTS US",C FCF ALL AFCS .Wt. 49
N011T=*T. U". MEWAn cO
.INf S1 =I C.- X1 . VZWA 51
INDS3= I ,- . X3 47WA T ?
N---D YS= ..L C , : W. Ei
to 5 I=1. , * WA 54

S eEC'Y(I )=UODIS(I) '4rWA 55
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IHDO( T= IT HCo 1 *ORAD .N W -56

THOOT 2 = I H ,. 1 +0 T CPI T %CEP 57

1HO T2 S= "I Ir[O0 T2 /3 8.64 4 4 EWA 5 P
DO I =1 .2C NF WA 59

C CLAF A4:PrAYE ANt ST ARC DEFAULTS V~4LwA 60
10 ST (I )=5 T-FPSZ(I ) SZ-WA 61
20 DO 25 =1 ,20 4 E!wA f2

25 STEPSZ( I ) =S.TP(I) NEWA C3

NEJO , Y=NBCDYS 4 EFWA 6 -

00 26 I=1.6 NEWA 5E

26 UODI:5S( I)=SuODY () NL'WA 66

CALL CL-fF,(,_CN.8.1) INEWA (

TORc-F T= .FAL S. NFWA 68
OPF ATE= 99. 300 NEWA 6C

DORE I T=C. CD C MFWA 7C
DA Yt N') C . C3 0C EWA 71
DAVSTA=S(9. -O N0 EWA 72
DA NSTP=Sc 9 C- 0 CwA. 73
0OR I =- I . C C FWA, 74

IrMSTOT=20C. % r WA. 75
CALL CLE.AP( V4 =CCV,34 *2 NF:WA 76
CALL CLEAr( ISTOr-:- .450 C9) N-'IWA 77
CALL CLEA;( JSTOnF ,45C .5) NWA 7d
DO 3C I=1.6 4EWA 79
VAF COV( I tI.1) I .00l1i 144 WA E0

30 VAPOV(II .. 2) =1.0D+14 'EWA El

INPAR=3 E. WA L2
t-S-.5TA= C 'i wA e3
NPA A'= C t- WA t4

NEBI AS= C [:4WA E5
MA )PAR= C NfWA e6
N IAS=0 4%WA e7

INPARI=C 4NEWA 88
CRAG( 17)= 1.~I 0 NEWA 89
DRA3( 18)=1. -0 EWA S'
CALL CL'.PAR( NOPF F R3 ,1) 'qrWA 91
IDZ xl = I ND S1 'EWA 92
INDUL X3=INDS3 NFWA 93

Ki PT..P=S EWA 54
NONC =C %IFWVA 95
*NGPAFC=SCC F.WA SG
NSAT=I NI.WA 97
I RS=20 VEWA S8
)YVZTP=8 '4EWA 99
F V1 P0 EWA ICC
rE t Uk 4N MEWA 1C)

END N4.WA 102
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NAME N UMBR2

PURPOSE TO SEARCH AN ARRAY TO CDTERMITNE IF THE ARPAY

CONTAINS AN EN.TRY VhHICH AATCHcS GIVEN OUTPUT NUM'ER

IF FOUND THE I I'-X NJM-FFF OP LOCAT ICN IN THE

ARRAY 'IA' IS RETURNED. C IS FETUFNCED IF ND AATCH

* IS FOUND

CALLING S EONC XE x=NUMOR2(K.I A, ID)

t10BO3L IYF- ODSCRIPTION

K I IhPUT - NUW ER OP EIT CCNFICUUATICN TO BE L3CATED

IN ARRAY

IA 1*2 I.NPUT - ARRAY TO EE Sr:AFCHED

(IDI

ID I INPUT - NU.?BEP OF I.NTFIES IN A/-FAY 'IA'

%U' VR 2 I CUTPUT - THE NUMBER CF ErNT Y THIT uATCHt THE

GIVEN INFUT IJ9Jl-rE

SUBROU'INtES OSE'D NCNE

COMMON BLOCKS NCNE

INP UT-FI LE S ',ChE

OUTPUT FILES NONE

INiEGER FLNCTICN IU2ER2(KIA.IO) U'.'- 35

IN EGE 42 IA(ID) 4UY3 35

NL3 RZ = C N LrB 7

IF ( IDL.1) RETURN N VU8 3E

LO 1C I=1 .IC N%JAB 39

IF(K.EO.IA(I)) GO TC 20C 'UMB iC

10 CONTINU E NUM 41

PE IURN NLU',9 42
20 NLWFR2=I NU-8MB 43

RE 1IU;LN N VUA et.

ErNd NUp a5

8,0-349
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NAME U NUVOR4

PURPOSC TO SEARCH AN AFRkY TO DOTRF.MINL Ir TI-, AFRAY

.COhTAINS AN -.NTRY %.HICH MATCI-.S A GIV FM INUT .
NjUDOR . IF V'CUN TC INEFX NUMP-- OR LOCATIO IN

TH- APRtY IIA' IS FfTUMEC. 0 IS FITUFNC.C IF NO
MATCH IS FCUrD

CALLING SEOUF NC L NUWiR4 (KIA*I,)

SVBOL YPFE DESCRI PTICh.

K I INPUT - NUSLR. OR EIT CCNFICGUATION TO DE LOCATED

IN 'IA' ARFAY

IA I INPUT - ARRAY TO EE SEArCHF.C
(ID)

10 I INPLT - NUMBrR OF ENTfRIES IN 'I' A!FAY.

tIU.'BR 4 1 CLTPUT - INDX NU;'ELF OF THL !tL-!1TP CF IA' APPAY
IHICH CCtITAINS THE ENT-Y %FICF MATCHES K

SU3 P OUTINES US!ED C NE

COMMON BL'3CKS NCNE

INPL7 FILEE NCNE

OUTPUT f ILEE K CINE

IN1TGP FLNCTICN hNUMBR4(KIAIC) NU4.B 35
INItLG G 'E 4 IA(ID) U.n 36
hLME!R4=C N Lr B 37
IF(IV-.L1.1) FTLAhN N V4 3e
CO 10 I=1,ID i NUMF 39
IF(K.0.IA(I)) GC TC 20 NUVMB 40

10 CONTINU- N UM4 41
PE 1U: N IN UM 42

20 NLMWr4= I N UM9 43
P IURIN jUM P 44
END " NUMBR 5
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NAM NUWLOC

PURPOSE . 0 TO SEARCH AN ARRIY TC DLTEFr.INE IF THE APrAY

CONTAINS rLNTPIES wHICH MATCH GIVEN INPUT NUMBEr.

IF'FOUN) TMi. I NCoX NUMFErS OFP Lr)C.T IONS IN THE

ARRAY 'IA' AND THiE tlUMIbER CF SUCH MATCHING ENTRIES

FOUND APE RETURNED

CALLING SFQULNCE NUWLOC(NhOIAhNTLCC)

SYMOOL IYE DE SCRI PTI CN

NO I INPUT - NUMEsR OF EIT CCNFIGU;.TION TO 82 L3CATED

IN ARRAY

IA 1*2 INPUT A- RPAY- TO FE SEAFCHEDF

(1)

NT I INPUT - NU.VSzR OF ENTRIES IN 'IA' ARRAY

LOC 1*2 OUT.PUT - THt: INhrXr NJl, .B;.-S OF THE" ME'MLPS OF 'IA'

(I) ARRAY VhHIC- MATCH 'NC'

hLMLOC I OUTPUT - TH. NUM)3i.F OF F.NTRIES THAT MATCH THE

GIVEN I NFUT NJMBFR

SUOFOL"IN ES USED NU'BR2

COMMON E'L)CtkS NCNE

IPLI FILES NCN'E REPRODUCIBILITY OF THE

OUTPLT FILES ICN . ORIGINAL PAGE IS POOR

INIEGE' FLNCTICN NhULCC(NOIANT,LOC) NUML 3E

INEG:R*2 LCC(1) IA(1) U'IL 39

ILVLO:=C NUML 40

11i =NU.' P2(NC I C .NT) NLUAL 41

IF(II1.O.C) ''TU:N NUML 42

N2=NT- I NUML 43

NKWLOC=1 NU L 44

LOC( I)II NLU'L 45

DO 20 I=1.N7 N'4UML 46

JI=LOC( NLIwL C)+I NUML 47

11=Lv.d 2 (NC.IA ( JlN2 NUML 48

IF(I ... C) ,T TLN NUML A9

L V LOC = N L ML CC 1 NUML 50

LCC(NUVLOC) =I 1+J-1 ' UML 51

20 N2=N-I I NUVL 52

R* I L*t, 
NUMAL 5!

END 
NUMt E

~70 57~3
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NUTATE

DESCRIPTION

Subroutine NUTATE generates the rotation matrix

to nutate a vector from-true to mean equator and equinox

of date.

EQN is invoked to compute the nutation in longitude,

the nutation in obliquity; and the true obliquity of the

ecliptic. The rotation matrices are constructed by ROTMIAT;

MULMAT evaluates the output rotation matrix as a product

of the three input rotation matrices.

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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NAME NUTATE

PURPOSE TO GENERATE FUTATION ANCLES TO TRANSFORM FPOM
TRUE COUATOR AND. EQJINOX TO MEAN EGUATCP AND
E uI NOX

CALLING SEQLENCF. CALL hUTATE(DAYX)

SYMBOL TYPE. DESCRIPTION

DAY OP INPUT - TIME FCR ANGLES

X DP OUTPUT - NUTATICNh 6ATRIX

SUfJ FOU INCS USED RCTWAT MULMAT ECN YMDAY

COMON BLOCKS INITOK

INPUT FILES NCNE

OUTPUT FILE hONE

REFERENCES 'GEODYN SYSTEMS CESCRIPTION'
VOLUtME 1 - GEOCYN OOCUMENTATICN

SULROUTINE NUTATE(CAY,X) NUTA 30
COU-'!LE PFEC-CISION LAYX(3,3) ,9.J3ASF'CDLPSI,CJ D..PCPSYEPSMDAY NUTA 31

REAL*3 1(3j,3),X2(3,3),X2(3,3) NUTA 32
CO MM1)II Tt-K/I G 1 (52) ,NCTI T ,IG2(4) 4UTA 33
LOGICAL NCTIST *4UTA 34
IF(N'UT1 T) GO TC( 10 4UTA 35
CJeAS:=2 43 3231.5-0 -Y MCAY(5 GC010 CC.3.CC) INUTA 36
NO T ST=. TR U;- NUTA 37

1c CJ=3JJ/. I +;JAY NUTA 38
G='ON( J DEL" SI ,9C7 PS EPS) .IUTA 39
CALL ROT'MAT(iPSlxI l) NJUTA 40
CALL OIMAT(+0CLPSI,3.X2) V UTA 41
CALL ROIMAT(--CPS+DEPS.! sX3) NUTA 42
CALL 'ULLAT(KX3.X2.X1) ,NUTA 43
RE TU ;4 NUTA A
END NUTA 45

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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OBSDOT

DESCRIPTION

Subroutine OBSDOT calculates the time derivatives

of the computed observations. The measurement types

implemented are:

1. -Right ascension and declination

2. Range

3. Range Rate

4. Not used

5. Z and m direction cosines

6. X and Y angles

.7 Azimuth and elevation

Note that the functions XEFIX and YEFIX are treated as

transformations. When applied to the velocity vector,
the output of these transformations differs from the

Earth fixed velocity by a term involving the rotation

rate of the Earth.

REPRODUCIBILITY OF THE
ORIGINAL PAGE.IS POOR
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NAME ~ OE3SDOT

ENTRY PoIHlT PUPPOSE

U1 OT I I NI TIALI ZATIO01

08$OOI TO CALCULATE THE TIMF. DERIVATIVES OF COIPUTL:D
CBSERVATIONS

CALLING SECUENCE. 0 3SCT1 (UHAT,NHAT*Z-AT)

SYMB3OL lYFF DLSCRIPTICK

CHAl. DP INPUT -STATICN UN'IT LAST VECTOR

tv'AT O P INPUT -STATICN UI'IT ?4OPTH VECTOR

ZHAI 0 P INr-UT -STATICN UNIT VEPTICAL VFCTOFZ
(21:1I)

CALLING S _ GL7N C vC9SDOT(l;TYP2.1ISTApCeSCT2)

S VVE 0L IYPE DESCRIPTICN

.11 y PEI '1K~ N-'MASUYE PFNT IY PE

IST/A I I NPUT -I NTCF-KAL STATIO0N N1JMeEP

COSDT2 -DP CLTPUT -TIM'- CERIVATIVE or SECONEL ASUP[-:Y~T

CE3SCOT OP OUTPUT -TIYE -E;IVATIVE or FIPST AUMN

SUbFOLT1IN.;S LS-*0 YuFIX OCT PPO XEFIX

COMMwON BLOCZKS CLVLCT INTPLK PPEPLK XY70UT

1'JPLI FIL!-S KcNki

O)UTPLT =1L7:S NCINF

RZE SIR IC T I 3S CCNWPUTL THEf. TIVc. CFPIVATIVSCS CF ME.ASUPLK"TNT TYPES:
qIGHT ASCr:NSIC1 NL I-V LCLINtekTjr2N, ANC PA'4CE:
PATE:, L AND M' UIF 17TICN COSIN's X ANL"-Y A4__S
AZIIJUTII A~ND -:L.VTICN

&EFECRE NCEC OGU-C:.YN SYC-T V. C:SCT IF'TICNI
*VCLU-!E G '*CYN C:::UMlNTAT lIF, REPRODUC~I LITY OF THEORIGINAL PAGE IS POOR

DOWi~LE PREUl i;lCN' FUNtT! ON 02;3PT I(EIIAT NHATt*ZHAT)

I"PL IC I I RE 1. Z)' (aA-"CEL5
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INIEG.-r *2 1 SAToP:-TYP (3S') 56

DOL3L: FFf ISICN NH H4T 3BSD 57

PIHi' NSI CN -HA T( 3 1) NH 3 1 ZtT(3 T(3 1) ,1 .L"OT(3)!Dr:L TIT 3) 3 SD Se

COV MG.' I/C U L'. CT/UHA T(3 2) XY Z(3 ) .Fx Y Z (3 22 ) , . c(2), S(2 ) D PSO EG

XYSO(2) 3so f .

COM\NI / I N LK/TH. c TTG"(2) ,THLTS;5 , : (62) O S. E61

COlI4"vN/FF E- L.K/ AYSTA (7) ,ISAT ,Pr r.TYP(5) 3PSD 52

CO MMOC4/ ZO LT/XY ZI (6 ,4) 3)SD 63

Ri 1U;N O - )SD C 4

F.N1FY O3 Ci( MTYP' I ST!,C;.SDT?) 3BSD) 65

C CALCLLAT:. SAi LLI T:. :'ACTH-FIX"D V-LCCITY VLCTOR 3FS, 66

OP. EDT= C. CT C ) ES .) 67
OB SOjT=Co C. C nS) 8

IF(MTYPI'GT. 7 ) F .TUPN )BSl 6
tf.LLT(1)=X'.1X(XYZI(41 ST),XYZI(5,1SAT)) DESD 7

Zf0 LOOT(2)=Y:= I X(xYZI(4 ,ISAT) ,XYZ I(5,1S AT)) 38SD 71

SDi:L.O T( )- X YZ I( t IS AT) 3 3RSL 72

IF(M1YPEIN.Y.2) GC TC 51 3 .S 73

C COMPLL TIME F.AIE CF CHA G:- OCF... ,'iSD 7A

C DGS r  75

C **FANC. 'ATE 3Sr 7 6

R 1SO=.)C 1PF, (XYZI ( 1..ISA ,AT XY ZI (1 IST)) 3 D r.: 77

i1 =D S)FT ( IO) DBSD 78

C4=GM/(F r-O I ) D9SD 7Q

C=E. \L,*( YZI (3 ,I SAT) / ) * -1 .c Cr. O1SD Ef

C2=C-2. r C CSE 61

C'2= C. " ._, . /-l 3p-C, _..p

LDr LLVT( 1)=-..C xYZ(1. ISAT)+THET2S*r;. L[,OT (2) 3.S.) 84

,r.Li .T(2)=-C*xYZ(2q I S T)- "T7 r. .L_ r T(1) ) S! E
C.

D.. L.-,T( 2)=-(1,. 'C. -C , C3) C4 XY ZI (3 I T ) ;. "FSD 86

DfLCO T(I)=L EL:DT(1)+Th T2 SXYZ(2,I AT) ) CS' 87

Clr:LOO0T( 2) ='LL Of7(2)-TH iT2 xYZ(1 ,IIAT) ' 3Sn ' e8

.. L,L T( I)=. L D--.(1) +TH T2Sp LZ; -L CT( 2) D S E-C

Dc.LD(.'T( 2)= ;-LL.:'T(2)-ThcT2S*C -LCCT(; ) O)S, . ':

FDC.-=-C1P (:)LC OT,LHAT(I ,I AT)1) PS 51.
CtE SOT= Olr, FD(~( .L CT .:.LOCT) /c(S T )+COTF-I, C(Uf-AT( 1 ISA.T),I: LE.c'T) D PFSO' ;2

w - 1TT4 2/.~(I A T) P sS 97

S P" TU-1 OSD 54.

50.-.%''LDOT( )= 1 .LCCT( I )+THD T S*XYZ(21SX~,YT )2 1SP SE
D-: LOT( Z)= -LLCT (2)-THZT2S~xYZ(1 5,AT ) 3SI e

.lz.'CT=)O 1PF.. (r; ZL C CT. L 1T " T(1 ,ISIT) )3RS% S7

.GO TO( 1CC .2r.7t *7CC 3G e-OGCEC5) ,MTY' 9S D 49

C .. OPTICL 3SD SO

0 J C=1. ;L,-L.! T( 3 .1S-T) . Z D[,S 1T

OESt T2=(> ZI(. .I S,.T-) LHAT(3 . I S AT ) -rOT)/( 9(I 5AT )vCS U' T(C) ) S: tr;

Or'COT=(UH.TI(1..IS/.T) 4r..L2CT(2)- UF T (2,ISAT ) L L.'-0T(1))/( (iSAT)iC )D'SD IC

R-. TU4N )sr.* 102

C ... RAIG" .?SO I
- 
#t

2;C C 1-7'OT=-RPCT 3"lsc IC
F

P!TURN PSP E ' . .

C SZ INITr '.CK -35 - 1(7

00 O' ECC'T=( C C T LT(",.L 3 T,.- HAT(1 Ti ) NV(I I S/T ) 7- 'OT)/F( 15 ,T}) " s : r.

O -'.'I ( C-r~c L..Lr ,T.TiHIT ( I .I T ) )-F .NV (2. i / T ) :JT.)/ (!S.T) 'S :j ;

RL. TJ- . F. SC IIC

C ,,x-Y ,;tj C n SO 1)

RPFYRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR

8.0-356



OBSDOT

Page 4 of 6
October 1972

600 C=E1..-r.l 2 IS5.T *2 3sSr% :12

OL ED(!T=( -N4%( 3,1 t AT) *COTPr (L F. L(CTl"HAT (It ISTA)) , Z'NV( 1 IS AT) 3CPS
r  

117

* .L. TPFt'( CLOT,ZrHAT(I a;STA)))/(CF( IAT ) )5"' L

'O ST2=(COTF F; ( .' L;CT,NH-;CTv AT C(IST,))-R CIT+-~NV(2 IS.T))/(P( ISAT)* 3FS1 15

L* DSO I(C ,SD 16

R' T- 36ES 117

C o,.AZII'UTH AN, LLVAT!CIh ES' 118

605.C=1 .C D C-R:N\i(3,IS,1 AT) *2 3DS 11 .

CB SLCOT=( -. NV(2,ISAT)l * OTPR ((.. LCCT.T HT (1 IST/)). P:-NV(1,S.T)* 365r 12C

i DOTP D(DFL GCT, KH;T( ,ISTA)) )/ (C ' ,(!ISAT)) ni) SD 121

O.5 T-'=( CTF U,( C.T 9ZH; T( ilST1) O-CCT;:k.WV (a*1s T )I)/ (ISAT 0pEll 12

4 D SOkT(C)) )3CS, 123

70C RE UN P SCD 124

END .SD 125

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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IMITLALIZATI0
A2-Til UTK

yES

Dn TA

No

X s7ATA

A. Cnre.o t fre r1n 6 0

C-0-UT TY-160

of--

REPRODUCIBILITY OF THE OFT LCAL
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2o0 606

Trn X -

L M!-ie n c A-,

Spp-2-VA TI VE ELe V ATI'O

REPRODUCIBILITY OF THI
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NAE ORI81

PUR FlO - TC GENERATE A SATFLLIT EPHEtERIS TAPE IN ORB1

.TAPE FORMAT

CALLING SEOUENCE CALL OF81 (OR PI T)

SYMPOL 1YPC DESCPIFTICN

Cr\blT . CP . INPUT - CRO1 TAP; CUTPUT FATt N N INTL.G-AL SEcONDS

SUSF.OL1INZS LED OCBIT DAYEAP EL' rATES Fr OR

V CCN DJUL OCT PD

COMON BLOCKS CC, STS FN.ODI L CELFM CGEOS CORP 1

INTSLK PRI CrT XYZOUT CT IME4

INPUT FILES NONE

OUfPUT FILES 22 - CR81 FILE

tCFERENCE 'GEODYN PRCGRAt/ OFERf.TIONS CESCRIPTION' - APPENDIX C

VOLUME 3 - G!FOrYN CCCU.1;ENflTAT ION

SUBROUTINE OR81(~CAeIT) 3F91 28

CO V'.IN/C'TI'.;E:/CATALP (2) ,DYI FFCSTAFT rAYSTP (I ,)DOtr el, -oPBIEI 3F31 29

* OPJP 1(2) 1 Y I i'G 31 3C

RLAL *. CLVI N ,CCDD, 3 , ISS ,SC • OP81 31

CO:O:/CCNSS/DDI ,DTWCPI ,C F ADDFSEC (2) 3P31 32

FCLAL*-3 VfO'L.CS * 3 
l
1 33

CO O'01O/FfC3DEL/INDLx N:X. I NCI t N X3 iCEX4CS(3",33)MAGCEL(8) OFBP1 4

PFr.AL*e F
, 

DCGPA ,M .' ON,.'SUN.A AT , N'S AT )P91i 75

Fr.,AL* 3 iLF( 35') ,. ;U' (6,5C) *OCPF1 sL v.r 1( ,CrElRT,xY Z N-,rOTPR- C,; 3,31 26

SA*rFE- TH-- T G,TH CT. sCGN .,CJJL. G * CG2.C L--LA,-7LFS:ST,*A_-v , GL -3: 37

SD I IJ. Tv OPI ,OrA. AC.A' :,. STAFT ,L;/.Y If ' t ,GMI.U. U LCP r , s PHTs PL HTt 3 -1 3 2

S hA : CCT PL T:; Tr H T2S ,3 3F1 3.

CO VMON/C( L- W/ l LMIST(1 2) .CRH HC LA(12) . XNU, i:C, PSTOT 3 4C

COVMJN/CGi-E/I SATID ,G4(45
4

) IR L1

C OVMCi V/C CPA I/A N-),3T (2) s J:R CT(2) ,M P0 T (2) # PHT (2) Pkr (2) 3 _ 1 42

COV JN/IN LK/TH) CT1 TH GCTZ (2) T[ f .sF.A, At , LS 044 ) TETG O 3PI 43

• ,M"-ON 9 k -LN..... ODY(44 *A.S, T (2) ' T (2) V FST :(2L ) RI1 44

COV!ON/F /PIOr I /L 'A (O) ,CC(2) ,C(L (: ),rMISS(Z) 39R1I 45

CO)u:Y.1/> 7'1LT/XYZ N (1r ( 1 L ) ,'-G GFA II. ) 1PR 1 4

RCALuv N'N 9 /9
9

99.ZC/ 3nP 47

IN IGR- TC. Z/22/,NFL-S/C/ 3 N S C 48

LkOLIV1L-t;C, (-.L.F(t), UF(! , )) tR31 4

C OBITAIN D' IT FOR - GINING C
r ORFI T/P;. .991

CALL 1FBI T(1 1r.Il ) P p91 5

C TL: LP H-..LF, ;:.C )30 1P 3 5p

C41 1 =I .350 3~r91 53

io FILF( I =C...0 3P91 54

L F(:)= -792~'.Dz REPRODUCIBILITY OF TE

ORIGINAL PAGE IS POOR
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UF(2)= I ATID 
3P91 56

CALL DA ViAR( (ORDI eI YVPOIDAY ISLC) 3RP.1 57

ObF(c )= 1 YD 31 56

RLF( E5)I4AY 
rPs1 59

BLF(6)=I.Z 
3R91 60

CALL :;k LAt(OG (rP P. ,IY PIDAY i ISEC) 39 R1 61

BUF(7)= I.vv) 
OPE1 (2

BLF( ) =1G Y 1.39 1 63

GUF()=IS'C 
OPF1 E4

DT=II;1N ( C,; 1 , T 864COO.D+.5DO) " 3R91 65

ULF(I ))C 1 O B1 -E

CALL i: 'CEAk (: AYEF I Y V, I 3Y-ISEC) 0F91 67

8LF( 7) =! Y'.L 3PR91 68

BLF( 23)z]CAY 3FB1 69

DLF( .2,9)=THTG0 IDI NT(CAYRFEF) THCCT :+C4(C JUL(CAYFEF),GIG2* G3) 3FB1 7C

CLL=A: 
D361 71

BLF( 7)=-:.oCEDCS(2 ,i)*CUL**2 3FE1 72

HLF( 3 .) 2. =-2. C(3 CUL v 3R91 73

PLF( 3G) =. 75B0CSC(4.1
) 4CULI4 OP81 74

BLF( 4') =+ 1 rC S(5.1 ) *CUL *5 3FBI 75

CL=i,. So FT ( A. * *3/GW) DS1 76

ELF( e80)=C() FPi 77

6LF( e!) = AST(1) *1.004 3FB 78

BLF( -'.)= M ATc ( 1)*1l0.OD3 3F9 1 79

IF(M. MJON.GT..CS3) UF(91)=I CCO ORel eC

IF(fiSUN.GT.C. r0) EUF(92) =1 . CC ORB8 El

CALL !-L-E' (E'LL'u T,CF-Z ,-c LA. 1,. T U7. ) 382dl E2

tLF( 1 1 )=(DC TAV'T-C AY F~ .F ) *8 G 4 GOCO/CUT FB1- E83

OLF(1 2)=C:UL: LA (I )/CUL ORBI 84

IUF( i ,',3 ) =Ct1- LA(2) P09 1 e5

BLF(j)4)=XNL :)391 86

00 15 L=1,6 3F1B 87

15 BLF( 1 3,; I )=:L2 ~T( I )/CUL 0R31 E8

DO 2' 1:=4,6 :)F31 89

20 DLF( 1 34+1 )=EUIF(104+1) *CUT 3B1 S

8 F(111)=SCc ([:CT p c ( 'UF(1c5).,UF(1C5))) 30.1 9iDF( 1t )I C SCc :I(M.CTPr- (e UF (1 0 5) , EUF ( I F ) ) ) 3 al 1 g1

B!F(112)SOFTCrCTPT C (iUF(10).EUF(1c))) 34F1 92

BLF( 114)=CF E- LA ( 6) 3PBI 3

8LF(1i16 =CR.FLA(5) 3,Bl c

BtF( 117)=CFEELA(3) 3R_1 S5

DLF( I 1)i b- LA () ORa S96

BLF( 12 )T OPI /PC (1) - 3P81 97

8tL( 1-1 ):C OB1 Se

BLF(122)=FE -CCT(1)*CPA *CUT/8.6
4 4 3P61 9~,

BLF( 123) =C;,CT(1 ) vF. FA.3*)CUT/ .c 4C) DR"I ICr

BF( 124) PP[E(1)/CUT 3DR1 lo1

bLF(125)=P- f T( 1) *.CV3 /CUL n wB I 1C2

BLF(12 ):A lnT(i ) *1. +3/CUL 3.DI1 1C3

CALL A 1L TAIT .IY ' ,I 's..S'iC) ORB1 IC4

I V"IY.., /1 I CC. .3FOI IC5

I~= i v..Y(.*l C 00C OPPI1 Ice.

Imt . 1I cO ') F1 2 107

Ir = L- ' 0 1 (o IREPRODUCIBILITY OF THIU0 "S ice
I 1c / = ORIGINAL PAGE IS POOR Di1 1~9
M: I H - i I 3 C01 110

aQF( 1)=1YE 3FPO1 111

P 0 71
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BUF( 19M2 )=IME 301 112

BUF(1 3)=IDE .3R I1 113

BLF( 194 )=IH - DR 1 114

DLF( 1 S)=IM 3R901 115

ULF(196)= ) I 1NT( SC*C1000 .C0 .5.0 ) 3:il1 116
BLF( 2,jG)=2.C 3RP1 117

C WI'ILT H2 AFP. AND DATA RPCCrDS 3PIl 118
25 VFIT .E(TCr1 )B'3tF 3RBI 11

00 2 e I=,350 OP1.1 120
28 BLF(1)=C.CO . 3 1 121

C FILL R~;ECO:O IT -C- .Et'LVENTS UNTIL CULL ORB1 122

30 CALL 4 ~ tNAPF(DOr~ I YWI YDICAY3 IZC) 3R61 123

OLF( I )= I Y&) RB1 !24
6LF(2)=IDr'AY 3RRI1 125

DLF( 3)= I5C ORBI 1.26
BLF(4)=DT 3PB1 127
1 S LfC=l 3RB1 12P

40 DO 5C .7=1 .6 3PB1 !2
50 E RLF( I. IBL- =xYZ.,C(1) ,*1.D-3 3 i1 130

IF(DOD1.GC~.ORl)L GO TC 60 . . Dn 131

DA 0i=uO 3PHI 132
DOFR3 1=;CRkU1 +OBI RT 0OR-1 133
CALL OTB1IT( 0DOR)1 3RE1 134
ID LF=I LF+1 3dl8 135
IF(IqUFs.L,.C) GC TO 40 3R91 136
GO TO 25 OR61 137

C WRIIE LAST FCCOPE 3pR1 13e
S •.IF.(~I.U T-L 33.. GC TC 60 DPul --139

,RIT; i. -.T L r * F i 3FB1 140
IS LF=1 DRsl 141
0O 70"1=1 . 3 01 142

70 BUF(I)=NhCS D3R1 143
C TF RMINAT.. TAPE WITH 91S 3)P1 144
80 DO c9 I =1.6 OFI51 145
90 CE. LF(I, IOL -)=NIN7S 3R9I1 146

R I T!(TCAE21 ) LF 3P31 147

URIT-( TCr 1 )( I NSI =1 .353) 3f91 149

LNCFIL* TCRel DRI1 152
NF ILiS =tF I LS 3p'IRI I1
RRINT 1CGONFIL7STOB 1 3 1 152
CALL -ROR(10 .NINS) OREI 153
RETU 3REF1 154

ICO FORMAT( 1H1.2'0'x,*FCF TH- A.C JUST COPLETLD AN OPBI TAPE HAS BEEN'/OP31 155
* 23X,'SLCC!*SSFLLLY VRAITT:N ON FILE',l4,' OF UNIT',I3,1H./ ) 3i39 156
END 3F1 157

REPRODUCIBILITy OF THI
ORIGINAL PAGE IS POO
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