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ABSTRACT

A computer code has been developed to evaluate the space radi-
ation environment encountered by geocentric satellites. The
Short Orbital Flux Integration Program (SOFIP) is a compact
routine of modular compos1t1on “designed mostly with structured
programming techniques in order to provide not only maximum
efficiency but also core and time economy and ease of use. The
program in its simplest form, that is, stripped of all modules,
produces for a given input trajectory a composite integral orbit
spectrum of either protons or electrons. Additional features
such as running printout, exposure index, peaks per orbit, per-
cent time in electron trapping zones, differential spectrum,
solar proton fluences, and punched output are available sepa-
rately or in any combination with the inclusion of the corre-
sponding (optional) modules. The code is described in detail,
and the function and usage of the various modules are explained.
A program 1isting and sample outputs are attached.



CONTENTS

INTRODUCTION . . . . . . soe e e s
- THE CURRENT ENVIRONMENT MODELS

METHOD . . . . . . e e e e . . .

Integral Flux . P I A Poe e e a e e s

Difference Flux . . . . . ,
Differential Flux . . . .,

APPLICATION AND USE . . . . . . .

BLOCK Q: Initialization . . .

BLOCK 1: Initialization . .

BLOCK 2: Input . . . . . e e e e e e

BLOCK 3: Calculations

Running Printout Module . , . . .

Orbit L-Zone Breakdown Mndule
Exposure Index Module . . .
Peaks-per-Orbit Module ., . .
Geomagnetic Shielding Module
BLOCK 4: Looping . . . . .
BLOCK 5: OQutput Preparation
Percent Time Module . . . . .
Differential Spectrum Module
Solar Proton Module . . . .
Output-Punch Module .’. . .
Qutput-Tables Module 1

Output-Tables Module 2 , . ,

iv

L) L

o

-------------

®

2

' )
o
xououououooooooo\l\l\xmm-b-hwwwwmwlngv

e SR o S
= O

/



CONTENTS CONT.

Page
BLOCK 6: Program Termination . . . . . . . « .« .« « ¢ o . 11
ACKNOWLEDGEMENTS . © v cv v v v o o o 4 o o o o o s o o o o o 12
REFERENCES . & . & ¢ v i i e v e e e o e e o o s o o o o & o s 13
LIST OF TABLES
Table Page
1 Running Times of SOFIP for 720 Input Positions . . . . 14
2 Core Requirements for SOFIP . . . . . . . . « . . « . . 15
3 Input Parameters: Description and Format . . . . . .. 16
4 Punched Output: Description and Format . . . . . . . i 17
LIST OF FIGURES
Figure Page
1 Modular Structure and Arrangement of SOFIP . . . . . . 18
2 Flow Diagram for SOFIP . . . ... v o o0 ¢ v o o o o o & 19
ATTACHMENTS: PROGRAM LISTINGS AND SAMPLE OUTPUTS . . . . . . .



SOFIP:
A SHORT ORBITAL FLUX INTEGRATION PROGRAM

INTRODUCTICN

The need to predict reliably satellite exposure to trapped particle radi-
ation was realized soon after the discovery of the terrestrial charged
particle radiation belts, which coincided with the advent of spaceflight.
A crude "QOrbital Flux Integration" (OFI) code was developed at Goddard
Space Flight Center as early as 1961. Over the years, a large, sophis-
ticated, and complex OFI system evolved from these early beginnings
(UNIFLUX*), a system that processed and analyzed the data into several
different tabular and graphical presentations.

However, with the appearance of economical minicomputers and the corres-
ponding emphasis on small software systems, attributes 1ike "compact",
"short", "fast", and "versatile" became very important.

In this paper a Short Orbital Flux Integration Program (SOFIP) is being
presented which, excluding the plotting capability, affords all the options,
choices, and variations of UNIFLUX, but with substantially reduced core
requirements and running times. :

Two basic guidelines influenced the creation of SOFIP: structured program-
ming and modularized organization. These were followed to the greatest
degree possible or desirable.

A detailed description of the routine is given in subsequent sections,
including an analysis of the method employed in the determination of integral,
difference, and differential fluxes.

A review of the program organization is given in Figure 1 which depicts the
structure of the fully implemented (complete) code. Logic flow and decision
branching is shown in Figure 2.

The arguments of its input and output vectors (variables and parameters) are
presented and described in the appropriate sections. Code 1isting and
sample outputs are attached.

SOFIP is written in standard FORTRAN-IV computer language. Card decks are
available from the National Space Science Data Center in the 029 model IBM
keypunch format (EBCDIC). The cards are labelled in columns 73-80 as
SOFIPxxx, where the last three columns (xxx) contain the sequential numbering,
which is incremented by one. '

A comparison of the time required to compile, linkage edit, and execute

SOFIP is given in Table 1. The data relate to full length and stripped versions
of the code, and were obtained for both electron and proton runs, by processing
720 positions in each case.



The approximate amount of storage required by SOFIP is given in Table 2,
for the various parts of the program, including also the environment models,
in object form.

A1l results were obtained on GSFC's IBM 360/91 and, unless otherwise stated,
using the FORTRAN IV G compiler.

THE CURRENT ENVIRONMENT MODELS

SOFIP is designed to use Vette's standardized models of the terrestrial
trapped particle efivironment, as distributed by the National Space Science
Data Center, Greenbelt, Maryland. New models are periodically being issued
to replace older versions whenever additional data or information become
available that permit a significant improvement in the environment des-
cription, or that indicate a change sufficiently important to warrant such
an action. A1l models, both for protons and electrons, represent a static
environment at a given fixed epoch. However, it was possible to infer from
the data used in their construction a change in average quiet-time flux
levels as a function of solar cycle. To date, a continuous temporal
description of this cycle dependence has not been attempted. Instead,
separate models were developed for solar minimum and solar maximum con-
ditions for either species of particles.

Current at the time of this writing are the following models:

~—~Solar Max o Sotar Min -

Protons: AP8-MAX (1970)2 | AP8-MIN (1964)2
Electrons: Inner Zone: AE6 (1980)3 AE5 (1975)*
Quter Zone: @ =cecceeee- AEI7-HI (1980)5---cneme-

---------- AEI7-LO (1980)5-mmmmmn--

where the numbers in parentheses indicate the specific fixed epoch (year)
for which they describe the average environment.

In regards to the outer zone electron models AEI7-HI and AEI7-LO it should
be noted that:

(a) the version labelled "HI" favors Vampola's fits to the OV1-19
data, while the version labelled "LO" is representative of all
the other outer zone data sets presently available at NSSDC.

(b) these models do not reflect solar cycle conditions and should be
used indiscriminately for both min and max phases.

(c) they are interim models which recently rep1aced the solar min
and max versions of the older AE4.



It should also be noted that the inner zone (solar max) AE6 does not contain
any "Starfish" residuals because data now indicate that these electrons are
no longer present.®

METHOD

Integral Flux

The composite orbit'spectruh for integral energies gives the total.vehicle
encountered fluxes, averaged into intensities per second, for 30 discrete

enerqgy levels: T
s S(>E;) = cAt J_(>E;)
m=0

c=24/T*86400

where the summation is performed for the entire simulated mission duration
Tsin hourssand includes all fluxes with energiés greater than Ej. At 1is
the integration step-size in seconds, Jypis the instantaneous integral flux
obtained “fromthe model for the ith energy levels and c is an averaging
factor.  Note that At must have values equivalent to integer minutes (See
also note on page 7).

Difference Flux

The difference flux is calculated from the integral flux S(>Ej) for the 30
programmed energy levels:

D(AEi) = S(>Ei) - S(>Ei+1) for i=1, 29
D(AE30) = S(>E3o)

where D is the difference flux in units of particles per square centimeter
per second per energy interval. It is important to remember that E is not

_ constant over_either the proton or the electron spectra. SR

Differential Flux

Differential fluxes are only calculated when there exist 10 or more non-zero
elements in the integral spectrum. That-is, fluxes must be defined for at
least ten descrete energy levels. In that case, the differential fluxes

are obtained from the composite orbit spectrum by analytic differentiation,
using the averaged instantaneous values of the total vehicle encountered
fluxes at the selected energies:

3S(>E,;)
J(=E;) = —3F— for i=1,30
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where j is the differential flux and E and S are the same as above. The
results in the program output table represent the derivative of a cubic
spline fitting procedure. If there are less than 10 non-zero elements
available, the program bypasses these calculations.

APPLICATION AND USE
SOFIP contains two types of program sections: blocks, which are the
essential parts of the program and must remain unaltered, and modules,
which provide additional features and may be removed. For each block and
module, the fo1]owing points are discussed:

1. Function (including output produced, if any),

2, User input or user action necessary, and

3. Any restrictions, limitations, or other special considerations.

There are 11 modules in SOFIP, some of which are paired into packages which
fulfill a single purpose. These packages and the output they produce are:

MODULES Qutput
ORBIT L-ZONE BREAKDOWN MODULE
PERCENT TIME MODULE Percent Time Table
PEAKS PER ORBIT MODULE
OUTPUT TABLES MODULE 2 Peaks per Orbit Table
GEOMAGNETIC SHIELDING MODULE
SOLAR PROTON MODULE Solar Proton Table

Te obtain the desired results from one of these module packages, both
modules in the particular package must be included in the run. If one

module is included but the other is not, no data will be outputted from the

calculation which those modules perform. However, such misuse of the
module packages will neither cause the run to abend, nor affect the output
of any other portion of the program.

BLOCK Q: Initialization

BLOCK O performs the general initialization and preparation of the program.
It contains all "type" declarations (REAL, INTEGER), and all dimension,
equivalence, and format statements.

The user has only to be concerned with one aspect of this initialization:
the selection of the environment model(s) to be used. Lines 39-44 of
SOFIP contain COMMON statements for all of the current environment model$,
both proton and electron:



C COMMON /APSMAC/DESCR(8), LIST(1) SOFIP039
C COMMON /AE6MAX/DESCR(8), LIST(1) SOFIP040
C COMMON /AEI7HI/DESCR728), LIST7(1; SOFIP041
C COMMON /AEI7LO/DESCR7(8), LIST7(1 SOF1P042
c COMMON /AESMIN/DESCR(8), LIST(1) SOFIP043
C COMMON /AP8MIC/DESCR(8), LIST(1) SOFIP044

For a brief discussion of the models, see the section "The Current Environment
Models",

To select a particular environment model:

1. Uncomment the COMMON statement which relates to the desired model,
that is, remove the "C' from column one,

2. Make sure all other COMMON statements are commented out,

3. Include in the deck to be submitted, the BLOCK DATA subroutine for
the appropriate model.

Note that protons require only one model per run, while electrons require
two, one for the inner zone and ore for the outer zone. The two electron
models are needed regardless of whether the trajectory to be processed
visits only one of the two electron zones.

Because SOFIP performs calculations for only one particle species in a
given run, the model(s) for only one species is needed. In other words,
any one run will use either one proton model (APSMAX or APSMIN) or one
inner zone electron model (AE6MAX or AES5SMIN) and one outer zone electron
model (AEI7HI or AEI7LO). The program cannot and does not check for
invalid combinations of models, nor for BLOCK DATA subroutines and uncom-
mented COMMONs statements incorrectly matched. These user errors will
produce compilation, linkage, or execution errors.

Note also that there is no provision for changing models during execution.
Therefore, in a multiple-orbit run, all trajectories are processed for
the same species and models(s).

When SOFIP is run for electrons, a diagnostic message may be produced
during compilation warning that the variable "DESCR7" in line 51 of
SOFIP has already been dimensioned. Do not change this dimensioning;
it is necessary when the run is for protons. The warning may be ig-
nored.

BLOCK 1: 1Initialization

BLOCK 1 performs the initialization of quantities which must be reinitialized
after each orbit of a multiple-orbit run. In this block, the input variables
are read and subsequently written out. Table 3 gives the input format and



a brief description of each parameter, two of which require some additional
comments:

NRGYLV is the threshold-energy selector. Its value is an index into the
ENERGY array. The desired value of NRGYLV is most easily obtained by
looking at the Composite Orbit Spectrum from a SOFIP run for the correct
particle species, and counting down to the desired energy level. The
%sual va}ues are: electrons, NRGYLV=5 (0.5 MeV); protons, NRGYLV=4

5.0 MeV). '

CUTOFF determines the orbit time at which processing is to be terminated.
'If the end of the orbit tape is reached before orbit time reaches CUTOFF,
the program will proceed as if CUTOFF had been equal to:the time of the
last point read. This will not cause any errors in the program.

BLOCK 2: Input

In BLOCK 2, the trajectory ephemeris tape is read. The program can read a
tape written in either of two modes, BCD or binary. To read a BCD (EBCDIC,
or formatted) tape: '

1. The tape must have been written with format 6E18.8,

2. Comment out lines 133-134, 138-139, and 144.

3. Uncomment lines 132, 137, and 143,

To read a binary (unformatted) tape:

1. The first input variable, PSNTIM (see below) must have been
written in single precision; the other five elements mast have
been written in double precision.

2. Comment out lines 132, 137, and 143.

3. Uncomment lines 133-134, 138-139, and 144.

For either input mode, each record of the tape must contain the following
six variables in the order specified:

PSNTIM T  Orbit time in decimal hours (must start at 0.0)

PSNLON ¢ East longitude in decimal degrees

PSNLAT A North latitude in decimal degrees

PSNALT h Geodetic altitude in kilometers above sea level
PSNB B Geomagnetic field magnitude in gauss

PSNL L McIlwain's magnetic shell parameter in earth radii

The input parameter ISKIP controls the number of records ignored each time
a new point is called for by the program; only each ISKIPth point on the
input tape is actually used in performing calculations.



The positional coordinates of longitude, latitude, and altitude are not
used in the flux calculations; these calculations are performed with the
magnetic parameters B and L only. Therefore, it is of no significance
whether latitude relates to a geocentric or a geodetic reference frame
(longitude is invariant in the two systems). The altitude, however, is
used to determine the position of physical perigee in the case of eccen-
tric trajectories.

NOEE: Do not use trajectories with stepsizes of less than one minute;
they will cause the program to abend. Also, the stepsize must

be constant for any one orbit, because the time integration assumes
that the increment is not a function of orbit position i:

% F1uxiAt= At ? Flux;

BLOCK 3: Calculations

In BLOCK 3 some preparatory calculations are perforﬁed and the fluxes for
the current position are obtained. No user action 1s necessary.

Running Printout Module

The "Running Printout Module" prints orbit and flux data for each position
i used in the calculations when the input parameter KPRINT is equal to 1.

Tf the input parameter KPRINT is not equal to 1, only each KPRINTth point

is printed. The printed quantities are:

Orbit time Ti decimal hours

Latitude i decimal degrees

Longitude b decimal degrees

Altitude hi kilometers

Field magnitude B4 gauss

Magnetic shell parameter Li earth radii

Instantaneous flux Fi at the position i (#/cm®- sec)

Time integrated flux Fiat integrated over the interval from i to i+l

Orbital flux accumulation J=gFjAt sum of all fluxes encountered to this point
i

The first six quantities are the same as those read from the éphemeris tape.
For the first position of the orbit, only the positional data are printed.

If running printout is not desired, delete this module.

Orbit L-Zone Breakdown Module

The "Orbit L-Zone Breakdown Module" determines the amount of time spent by

the trajectory in each of the four zones into which magnetic space can be
divided on the basis of electron trapping:

1. Inner zone: outside trapping region (1.0<L<1.1)



2. Inner zone: inside trapping region (1.1<L<2.8)
3. Outer zone (2.8<L<11.0)
4, External (no trapping) (L>11.0)

These data will be used for further calculations in the "Percent Time
Module".

Note that the "Orbit L-Zone Bkeakdown Module" must be used in conjunction
with the "Percent Time Module". If the percent time information is not
desired, delete both modules.

Exposure Index Module

The "Exposure Index Module" describes, for the selected processing energy,
the radiation exposure in terms of nine intensity ranges, rising from "zero
flux" through 10°-10%, 10'-10%, etc., to "more than 107 particles per square
centimeter per second" in increments of one order of magnitude. The overall
exposure of the trajectory to each intensity range (in decimal hours) and
the total number of particles encountered while so exposed are recorded.

If the exposure index table is not desired, delete this module.
The exposure index is calculated for particles with E > ENERGY(NRGYLV,

species) where NRGYLY is the threshold energy selector variable (see
section "BLOCK 2" for further discussion of NRGYLV).

Peaks-Per-0rbit Module

The "Peaks-per-Orbit Module" determines:
1. the instantaneous peak flux per period, in number of particles/cm®

sec with energies greater than or equal to the threshold energy
selected by NRGYLV,

2. the time (in hours) and position (in h-¢-A and B-L coordinates)
at which the peak flux is encountered, and

3. the total number of particles accumulated per period.

The "Peaks~-per-Orbit Module" must be used in conjunction with the "Qut-

put Tables Module 2". If the peak data is not desired, delete both
modules.

Geomagnetic Shielding Module

This module determines the amount of time the vehicle spends in regions of
space where L > 5, for later calculations in the "Solar Proton Module".



The "Geomagnetic Shielding Module®, must be used in conjunction with the
"Solar Proton Module". If Solar Proton data is not desired, delete both
modules.

BLOCK 4: Looping

BLOCK 4 concludes the trajectory ephemeris read-loop. A1l blocks and
modules between Block 2 (trajectory input) and Block 4 are executed for
each inputted point of the trajectory. No user action is required.

BLOCK 5: Qutput Preparation

In BLOCK 5, the calculations for the compesite orbit spectrum are performed.
No user action is required.

Percent Time Module

The "Percent Time Module" takes the information stored in the "Orbit L-Zone
Breakdown Module! , i.e., the number of times the vehicle visits each of the

four zones defined in that module, and calculates the percent of total orbit
time spent in each; this data is then printed.

If the percent time table is not desired, delete both this module and the
"Orbit L-Zone Breakdown Module",

Differential Spectrum Module

The "Differential Spectrum Module" calls subroutine DSPCTR, which calculates
the differential spectrum from the total integral fluxes obtained from the
environment models.

If the differential spectrum is desired, include subroutine DSPCTR and this
module. If the differential spectrum is not desired, delete this module.

Solar Protbn Module

This module calculates the exposure factor (i.e., the fraction of the orbit
during which the vehicle is not geomagnetically shielded, but is exposed

to the interplanetary intensities of energetic solar protons) from the

value stored in the "Geomagnetic Shielding Module". It then calls the sub-
routine SOLPRO?, which calculates probabilistic solar fluences at preselected
energy levels as a function of mission duration T and confidence level Q.

There are two elements in the solar proton module which the user may wish to
alter to meet his specific needs:

1. Mission duration t: (REAL*4, variable name fn code: T)

T determines the time interval, in non-fractional months, for
which the solar proton calculations are to be performed. The code



is preprogrammed for one year mission duration (1=12). If a different
length of time is desired, edit card 276 accordingly. The permissible range
of T values is from 1 to 72 months. '

2. Confidence level Q: (INTEGER*4; yariab]e name in code: 1IQ)
Q denotes the level of confidence, in percent, which the user
wishes to assign to the results; namely, that for the specified
mission duration the calculated fluences are the smallest values
that will not be exceeddd by actually encountered intensities.
The preprogrammed confidence level is 90%. If a different value
of Q is desired, edit card 278 accordingly. Permissible values of
the variable IQ are integers between 80 and 99, inclusive.

If the solar proton information is desired:
1. include this module and the "Geomagnetic Shielding Module", and
2. include suybroutine SOLPRO in the deck to be submitted.
“Otherwise delete the "Solar Proton” and "Geomagnetic Shielding Modules".

Qutput-Punch Module

This module produces a card deck containing some of the calculated results.
Each card, with exception of the header cards, contains a label in columns
73-78 and a sequence number in columns 79-80. The label indicates the
particle species and whether the card contains energies, integral fluxes,
or differential fluxes. The sequence number will reflect the card's posi-
tion in the particular section of the deck to which it belongs, e.g.,
integral fluxes, or solar proton energies; sequence numbers range from 1
to 5 (in the solar proton sections, 1 to 4).

See Table 4 for a description of the punched output.

If the:"Solar Proton Module" was not included in the run, or if the trajec-
tory was completely shielded geomagnetically, no cards for solar protons
are punched. ,

Qutput-Tables Module 1

When the program is used in its simplest form, this module should be included
if tabular output is desired. It produces a composite orbit spectrum table,
containing:

1. Integral energy levels, in MeV,

2. Avyerage orbit integrated spectrum, in part1c1es per square centi-
meter per second,

10



3. Difference flux, in particles per square centimeter per second
per AE, and

4, A column labelled "differential flux", which contains only zeroes.

When the "Differential Spectrum Module" is included and if there are ten
or more non-zero elements given in the integral spectrum, items (1), (2),
and (3) remain the same, but (4) now contains average differential flux
values, in units of particles per square centimeter per second per keV.

For more information on the calculation of either of these fluxes, see
the section on "Method!,

This module also prints two additional, independent tables for (a) the ex-
posure index, and (b) the solar proton results. The exposure index table
presents in the first column the intensity ranges, in the second column
the total duration of trajectory exposure to each intensity range, and in
the last column the total number of particles encountered while so exposed.
The solar proton table Tlists in the header the mission duration TAU, the
confidence level Q, the number of anomalously large events NALE predicted
for TAU and Q, and the geomagnetically determined exposure factor used in
the calculations, and presents two columns containing respectively the
energy leyels in MeV,and the total fluence per square centimeter for each
energy,

If the "Solar Proton Module" and/or the "Exposure Index Module" have not
been included in the run, then the corresponding tables do not appear in
the print out.

If no tabular output is required, delete the "Output-Tables Modulel".

Output-Tables Module 2

This module prints the results calculated in the "Peaks-per-Orbit Module.".
There are nine columns on this table. Column 1 is an orbit counting
device, based on the period of the orbit. Column 2 gives the absolute
instantaneous peak flux encountered during that orbit. Columns 3, 4,and 5
indicate the spacecraft position in geocentric coordinates at which the peak
was encountered, while columns 6, 7, and 8 denote respectively the time and
the magnetic B-L coordinates for this event. Finally, the Tast column
indicates the total flux encountered during that particular orbit. It is
advisable to disregard the last line on this table because many times that
orbit is incomplete and the fluxes or positions shown do not correspond to
true peaks.

BLOCK 6: Program Termination

In Block 6, the program returns to the beginning of BLOCK 1 where it checks
whether there is another trajectory to be processed. If no other trajectory
is to be processed, the run terminates. No user action is necessary.

11
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Running Times of SOFIP for 720 Inpdt Positions on

Table 1

the IBM 360/91 Computer

Compile Link Execute Total
Protons
Stripped .06/.03 .00/.14 .06/.04 d127.21
ATl .11/.04 .00/.18 .08/.06 .19/.28
Electrons
Stripped .06/.03 .00/.15 .06/.04 J12/.22
A1l .11/.04 .00/.18 .09/.06 .20/.28

imes are given 1in d

CPU, and the second is for I/0.

type and species.

ecimal minutes, The first

Figure in each entry is for
Values are averages of three runs for each




Table 2.

Core Requirements for SOFIP

Core required for
source program
(in 1000 bytes)

SOFIp*

Stripped ' 11.8

A1l Modules 16.8
TRARA1* 1.5
TRARA2t 2.5
SOLPRO* 2.4
DSPCTR* 8.4
FORTRAN Library Functions

Stripped 22.7

A1l Modules 24.6
Environment Models*: For proton runs 26.1 or 26.8

For electron runs 35.6 or 37.3
See table below for size of individual models

APSMAC . 26.1
APSMIC s 26.8
AEI7HI 17.5
AEI7L0 15.8
AE6MAX 19.8
AESMIN 19.8

s

*Compiied under FORTRAN G
*Compiled under FORTRAN H
If SOFIP with all modules, TRARAl, TRARA2, SOLPRO, and DSPCTR are

compiled under FORTRAN H, the results will be a total of 3.3K less
than these.

15



TABLE 3

Input Parameters: Description and Format

91

Card Columns Format Name Description
1 1-12 3A4 NAME* Any 12-character alphanumeric description of vehicle or orbit
20-22 13 INCL* Approximate orbit inclination in degree§
30-35 16 IPRG* Approximate orbit perigee in kilometers
40-45 16 IAPG* Approximate orbit apogee in kilometers
50-51 12 MODEL* Number of field model (from ALLMAG®) used ih calculation of
magnetic parameters B and L in conversion of trajectory ephemeris

60-68 F9.6 PERIOD Mathematical period of orbit in decimal hours
70~76 F7.2 BLTIME* | Epoch for which the coefficients of the field model were evaluated

for the B-L calculations, in decimal years A.D.

2 1-2 12 NRGYLV Threshold energy selector for running printout, exposure index,
and peaks
10-13 14 ITAPE* Orbit tape identifier
20-21 12 NTABLS Number of copies of tables to be produced
30-35 F6.2 | CUTOFF | Orbit time (in decimal hours) at which run is to be terminated
40-41 I2 ISKIP Program will process only every ISKIPth point on trajectory tape.

ISKIP=1, all points are processed.

50-51 I2 KPRINT The "Running-Printout-Module", if included in the run,will print
only every KPRINTth point of the trajectory points read. Note:
KPRINT=0 will cause the program to abend.

Format of inbut: (3A4,7X,I3,7X,16,4X,16,4X,IZ,8X,F9.6,1X,F7.2 /12,7X,14,6X,12,8X,F6.2,4X,12,8%,12)
*Starred quantities are not required for calculations, but are used only for labelling output.
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TABLE 4

Punched Output: Description and Format

Card Variable(s) Comments
Format
1 NAME(3),INCL,IPRG,IAPG,MODEL ,BLTIME
3A4,1X,12,"/",15,'-",16,1X, ' I (#/CM**2_SEC) D(#/CM**2-SEC-KEV) MOD/TM=',11,'/',F6.1
Header card containing vehicle identification*, inclination*, perigee*,
apogee*, the units of the differential and integral fluxes wh1ch are to
to be punched, and the model number (from ALLMAG®) and epoch for which the
B and L of the trajectory tape were calculated*.
2-6 ENERGY(30,ITYPE) The 30 integral threshold energies, in MeV, for the particle species
1P6E12.4 considered in this run.
7-11 AIFLXS(30) The orbit integrated, integral fluxes for the 39 energy levels punched
1P6E12 4 previously, averaged into units of particles/cm“ssec.
12-16 DIFSPC(30) The differential fluxes obta1ned from the preceeding integral spectrum
1P6E12.4 in units of particles/cm®-sec-keV. Zeros will be punched if the"Differential
Spectrum Modu]e"was_om1tted
17 { 10,T,INALE,EXPFCT
'SOLAR PROTONS #ENERGIES=20 Q=',I2,' TAU=',F4.1,' NALE=',I1,' EXPFCTR=',F5.2
Header card giving the number of Solar Proton energy levels processed,
and conta1n1ng confidence level Q, mission duration tau, number of AL
events for given Q and tau, and geomagnet1c shielding effect in the form
of an exposure factor. _
18-21 SPNRG(20) The 20 integral threshold energies, in MeV, for the solar flare protons.
1P5E12.4
22-25 F(20) The total unattenuated interplanetary solar flare proton fluences for the
1P5E12.4 preceeding integral spectrum, modified by the exposure factor punched above,

and for the Q and tau given in the solar proton header card, in units of
particles/cm?.

*taken directly from input




FIGURE 1: MODULAR STRUCTURE AND
ARRANGEMENT OF SOFIP

BLOCK O ,
INITIALIZATION OF PROGRAM  38-88

BLOCK 1
INITIALIZATION OF DATA
PARAMETER INPUT 89130

BLOCK 2
INPUT POSITIONAL DATA
FROM TAPE (TRAJECTORY) 131-146

BLOCK 3
OBTAIN FLUXES
PERFORM CALCULATIONS 147-174

RUNNING PRINTOUT MODULE
PRINT POSITIONAL DATA . 175-182

ORBIT L-ZONE BREAKDOWN MODULE
COUNT TIMES EACH ZONE

IS VISITED 193-201
EXPOSURE INDEX MODULE

STORE FLUXES AND TIMES

BY INTENSITY RANGES 202-213
PEAKS PER ORBIT MODULE

DETERMINE PEAKS AND
POSITION, PLUS TOTAL, PER
PERIOD 214237

GEOMAGNETIC SHIELDING MODULE
DETERMINE WHETHER

POSITION IS GEOMAGNETIC-
ALLY SHIELDED (STEP COUNT

FOR L <5) 238-240
BLOCK 4
END OF READ LOOP 241-243

g
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BLOCK & :
OUTPUT PREPARATION 244.254

PERCENT TIME MODULE

CALCULATE PERCENTAGE OF

TOTAL TIME SPENT IN EACH :
ZONE 255-271

DIFFERENTIAL SPECTRUM MODULE
CALL SUBROUTINE DSPCTR  272-273

SOLAR PROTON MODULE

_CALL SUBROUTINE SOLPRG  274-287

OUTPUT PUNCH MODULE

PUNCH INTEGRAL AND

DIFFERENTIAL SPECTRA,

SOLAR PROTONS 288-307

OUTPUT MODULE TABLE 1

WITH ORBIT INTEGRATED SPECTRUM
AND WITH OR WITHOUT DIFFERENTIAL
SPECTRUM AND/OR EXPOSURE INDEX
AND/OR SOLAR PROTONS

308-381
OUTPUT MODULE TABLE 2
PEAKS AND POSITION PLUS
TOTAL PER PERIOD 382-396

BLOCK G

- PROGRAM TERMINATION 397-401




FIGURE 2: FLOW DIAGRAM FOR SOFIP

e

[ INITIALIZE ]

§ BsLOCKO

END OF INPUT - ALL TRAJECTORIES PROCESSED

‘J
w[

PARAMETER INPUT

TRAJECTDRY

BLOCK 1

END OF DATA

TTALIZE
WL EPHEMERIS INPUT

F

DETERMINE INTE-
GRATION STEPSIZE
FROM TRAJECTORY

|
| sLOCK2
]

READ TO END OF DATA R
| END OF FILE
’-—_.—- -~._..~.-
e s aop|  QUTPUT PREPARATION:
" COMPOSITE ORBIT SPECTRUM
Y"’-—'_

1

j BLOCK 5

|
|
BYPASS i CALCULATE & PRINTXTIME | PT
FLUX CALCULATIONS SETFLUXES | | BLOCK3 —INELECTRONZONES  __ _, MODULE
7o 1000 | 1
' A
——————————— os
! | CALCULATE DIFFERENTL. SPECTRUMI DiopyL
OBTAIN FLUXES i e -
] L)
- . R SR
| cALcULATE EPROBABILISTIC |
SR, el |  SOLAR PROTON FLUENCE & S DULE
I "perronmaunning | BP , EXTENT OF GEOM. SHIELDING |
! uT MODULE ——————p————
Lo . ¥
: t
***** L _ | eunchoureuoeck | O°
I'STORE ORBIT TIMESPENT |  pLz8 l _| moouLe
I_'N_EEECIB_D:,‘_ZDNES_ __| MoODULE T -1l —————
' A
~sroRERT liy)(-ES GRS & : PRINT OUTPUT TABLE1: |
' COMPOSITE ORBIT SPECTRUM | o7
| BYINTENSITY RANGES |  MODULE | WITHORWITHOUT EXPOSURE | 7ot
H | INDEX, WITH DR WITHOUT |
B | _SOLAR i“?l“"s R
I"STORE PEAKS/ORBIT & THEIR | P&TPO
| POSITIONS PLUSTQTALS/ORBIT | MODULE L
e
i : PRINT QUTPUT TABLE 2: i
| TR | Woiis
'sroas TIME COUNT FOR_ | GMS . |__ POSITIONOFPEAKS _ _
|SOLAR PROTON EXPOSURE; - MODULE " '—AM_L_I
y LOOP FOR MULTIPLE .
T ——— TABLE COPIES i
l END OF READ LOOP 1 ' |
BLOCK 4 END OF TRAJECTORY- i
e J PROCESSING LOOP | sLocxs
s R ) I -
CHECK FOR ANOTHER TRAJECTORY TO PROCESS \ i
993 ( STOP )eemee -
- _—.—-”"
eem o
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H3E AR 030 384 33 3k Ao 3k e e sl sde 218 e 3 3¢ e e dle vle e sl sk 312 e sfe e e e sl sl e g S R 3k 38 3 e 3 e A R K A SR B K 3k AR R &3¢
G R SHORT DRBITAL FLUX INTEGRATION PROGRAW LR
FA AR AR FOR USE WITH NSSDC'S STANDARD ENVIRONMEMT 4Nn=) S xRS OF[LOCS

330 30 3 3238 3¢ 31 R 36 e 3k e e s 3k 3¢ ol sl e vl e e ik e 3¢ e 3je sl e sl e 3 ofe Ak 396 3R A 3R O i 3R 3 e e R AR SRR R R ke ek xw SOF I POU S
% DESIGNED AND TESTED RY STASSINOPDULOSs HFBERT, HUTLER, & HARTH #xS5TOFTPO0S
. ®% CODE 601, NASA/GODDARD SPACE FLIGHT CENTER: GREENRELT, MNe 20771 xx50FTIP0OA
> o®% SINGLE PRECISION DECK FOR FORTRAN IV (ERCNIC 1129 PUMCH) #SOFILOOT
. %% TRAJECTORY INPUT FROM UNFORMATTEN RINARY 0OR RCN FARMATTEDN Tape rSNFETPUOR

HRHRR AR 3R A A R A AR RO AR SR N0 R e e ke 340 R R sl ANl B e R MR RO N FONORWAOCR RO R R BRIk w xRk NOF 1POO

te sle

sk . SAFIPOLO
#%%  INPUT PARAMETERS: SOFIPOLL
L o¥%E ok NAME 2 12-CHARACTER MISSIONM (0K PROJECT) MAMF SNFTPOLZ
Dowkk % INCL @ APPROXIMATE INCLINATIOM OF NRABIT PLANE IN DEGRERS (T#4)SOFTPOLS
%%k % IPRG ¢ APPROXIMATE PERIGEE ALTITURF Tn KTLOMFTERS (T#4)5SOFTPQL4
#x% %k [APG ¢ APPROXIMATE APOGEE ALTITUNE IN KILNMETERS (T%&)SOFTVOL D
=¥ % MODEL @ NUMBER OF FTIELD=MODEL USED IN R/L CALCULATTON (R%4)SOFTPOLG
#%%k % PERIOD: MATHEMATICAL PERIOD 0OF ORKIT TN HDURS (R4 )SNFTPOLT
¥%% % BLTIME: EPQCH OF FIELD-MODEL USEN. IN R/IL GALGCULATIAN (Rx4)SOFTPOLR
#3% % NRGYLV: THRESHOLD-ENERGY SELECTOR FOR RUNMING PRIMTAUT (T%£)SNFTPOLY
*%% % ITAPE : B/L QRRIT TAPE IDENTIFIER, < 17000 (T#4)SOFTPO20
%k % NTABLS: # OF QUTPUT-TARLE SETS PER TRAJIFCTORY (T%4)SOFTPO21
, %k%x ok CUTNFF: ORBIT DURATION IN DECIMAL HNOURS : (RE&G)SUFTPO2Z
Do®¥ck % ISKIP @ POSITION SKIPPING CONTROL (T#4)SOFIPOZS
ook ok KPRINT: RUNNING PRINTOUT COMTROL (T*4)SOFTPO24
S odesksk ) ’ SNFTPNZ5
. kksk INPUT VARTABLES: SUFT1P0Z6
> okksx ok PSNTIM:  pPOSITIONAL TIME (DEGCIMAL HOURS) SOFTRG2T
d% %k PSNLOM: " LONGITUNE (DEGRFES) SOHFTPOZR
®%k ok PSNLAT: L LATITUDE (DEGREES) SHFETPRZO
. k% % PSNALTS " ALTITUDE (KILDMETERS) SOFT PO
> %% % PSNB @ " FIELD MAGNITUDE (GALISS) SOFIPN31
L ok % PSNIL s L SHELL PARAMETFR {(EARTH RADII) SAETPG32

318 3 i 3 s 3 346 346 3fe i e 3 sie sl s s i 340 sk ik sl sk sk sl ik 3 336 36 3¢ 3 3IE ik 3l e 3 3 3R KR R 3k 3 3k 36 Sl S 3K 38 8 3R SRR R A GRR Rk ko SNE TPO33

. k%% TO READ BCD FORMATTED ORBIT TAPES, UNCOMMENT LINES 132,137.6 143, SOFIPC34

#*%%x COMMENT OUT LINES 133-134,138-139,8 144, SAFTPO3S

. k%% T READ UNFORMATTED BINARY ORBIT TAPES, UNCOMMENT LINFS 133-134, SOFTP0O36
o o¥%x%x 138=-139,8 144, COMMENT OUT LINES 132,137,6 143, SOFIPO37
A OpmeokaopdokRRsorskockkRkx . BLOCK G INITIALTZATTION  ksmsgsguiesscgssisssgixommxSOFIPO3R
COMMON /4PBMAC/NESCR(RYLLIST(1) SOFIPO39
COMMODN /AEGMAX/DESCR(8)L,LIST(1) SOFTRO40
COMMON JAETITHI/DESCR7(8)LIST7(1) SOFIPD4AL
COMMON /AEITLO/DESCR7(8),LISTT7(1) _ SOFIPD4&2
COMMON /AESMIN/DESCR(IR),LIST(1) . SNFT1P043

q



TR

A
13
£
¢
{
!

COMMNON /APBMIC/DESCRIR) $LIST(1) SOFIPC4&4
REAL MIDLAKKHS (447)/ VHENDRICK !4 'SEEATN 914 '9=TERM G'y 'SEC 9/A51,1 CSNF{P045
SATN FT ULV AL, 120V, V=TERYM GSV,VFC 12/AAT Y CATMELAY P NGEL 143','-TSNFIP0O4%6
SERM MY, 050D lO/ﬁR';' CAINESW I G VEENEY 127, '0=-TERM PT1,10GNO R/691,! SOFIPO47T
% IGRFTL P 19A8, 1) Y I8N=TERM 1,VI0N/AK Vel LEATON Ve 'MALTIN EVY,TANSOFIPO4R
$S BU=THV,VERM 19451, 1 HURWTI V' TZ UJS CEVY, TGS 168-T' . 'FRN 19701/, SNFIPO49
SMONLR_RR (4 ) AP8/V APKEV /S MAX/VMAX V/gMINZYVRTN V/,1L0W/'S LOY/, SOFIPOB0
SEHAC/VMACY /o DESCRT(R)« BINDMYERB(5)  ADUMMY (A) s MONT/VLO-T1/ SOFIPO51
REAL EMERGY (314921 /2093 c04e99e69Pa9R0310a01B8,.532000780030a035404065 SOFIPOS2Z
5492950695500 a0 TN sR0a a9l lliNlasl12529150e35175639200064250.5300,, SOFTIPO53
~ﬁ35»’.)=940”‘.95l’.ﬂ“ﬁ7.,‘:.’.’.10.29.39.“1.51-69.71.R1-971-y1.75 1o5¢1e75+2.0 SOFIPOS4
$202992659261533c93a25e¢3e5030759%00%40725040554aT535e695:50Ha¢heDeaTas SCFIPO55
ffw(..:’-‘:]/quf‘-“{(;(Z"v))/].no97'—)-0?)(‘1'.n‘tﬁ;-p"—)(‘).nﬁﬁo97(}.15‘0-99‘3;91()0.sll(J.vld().ssUFIp()fSé

S1306 e 140, ¢150.41A0.01 71 asB1as190.,5200,/ SOFIPO57
IRTEGCER MROGREGILIO,2)/1+,345:741292042297AR:3043751+598,10,12,13,14, SOFIPOS8
$22¢30:30/, TZ0ONMTZ(120)/17%1e 175%2,93%3/4NRRITO/ 1/ SOFTPO59

NIMENSTON FLUXES{30) ALGFLYX (3N, ALMFLX(30).NIFSPCI3D),EXPFIX{10), SOFIPOAU
SPRYALUISD 3R ) ATFLXS(30) o ENRMGSIIY) 3 EXPTIM(IG) s IYMD(3) LOCNUNT(4),  SOFTPOAL
SNIFFLUX(20) g NAVE(3) 3 PRKELX(50) sPKTIM{B0) ,PTIME(SL), SOFIPOA2
SPRLNN(50) g PKLAT(501) 4 PKALT(50) (PRS0}, PKLIGD) TAUFLX{50),F{20) SOFTPDA3

EQUIVAL_ENCE(PKVALU( T s 1) o PKFLX (I} ) o (PKVALU(1,2) s PKLON( 1)) (PRVALU(LSNFIPOGSL
Sea3 ) PKLATLL)) o (PRYALULY,4) o PRALT(I) ) s (PKVALU{Y,5),PKTTH{L)), (PRVALSNFIPOADS

SUCLeHY s PRKEI1)) g (PKVALULT 7)o PKLLL) Yo {PRVALLI(T,R),TAUFLX(L1)) SOFTPOAG

REAL TYPLBL(3,2)/1' PRULIOTOMY,'S Vo TRFLECT G VTRONY 43S HT Y/, SOFTPOART
SEIRNMGS (LI /v, B0l g VI EDV VLB e VILE2 TV, V1L E3 VT F4Y V1B, SOFIPOAR
STLerbVy T ETYTOVER s 1/ XLAREL®&(342) /PPRNRGY T, VPRINTGY G PPRNIFFISOFIPOAQ
B "ELNMRGY V PZLINTGRE, VEIDTFEFY /S PROTLARRA(Z) /ISPNRGY Y, PSPRLUXT/ SOFTPOTO
TOFOREBAT(CIMARME = v,384/%v INCL = 1,12/ IPRG = ', 1A/ T4aPc = Vv, SOFIPOTI
SIA/Y ITAPE = Vel4/t HONDEL = V,12/' PExIOD= ', F9.4/ SOFIPOT2
$' BLTIME= V,FT7,2/7" NRGLEY= 1,12/ MTABLS= 1,12/% CUTOFF= t,FALZ/ SNOFIPOT3
51 ISKIP= 1,12/ KPRINT= ¥,12//) SOFTPOT4
2 FORMGATOVT 0,131 (V) /0 5 SOFIP 3 SHORT MRARITAIL FLUY TINTEGR,. PROGRAVMSOFIPOTS

S FOR STANDARD 4SSHC PROTAN AND ELECTRON EMVIR. MONDELS (SPFCIES CONSOFIPOT76
SSINEREN SEPARATELY) #1/V = MAGMETIC PARAMETFRS B 4ND L CAMPUTED WISOFIPOTT
$TH GEOMAGN. FIFLD MONEL', 13,0t 1,4AR, ' % GOFEF. UPNATED TO:',F7.1,SOFTPOTR
SV wb/V ok PROJECT 11,384,0 5 INCLIN=',13,'N5G % PERIG=!,[5, Kk % APSOFIPOT79

SOG=V,TA TKM x R/ TAPE=TD 14,8 % PERION=',FT7,3,VHRS x SOLAR V,A3,50FTPORD

S It #V/0 5 FOR OIREORMATION DR EXPLAMATINN COARTACT F.ii. STASSSNEIPORE
SINOPDULDS AT MASA=GSEC.CONE ANYy GRFENRELT, MARYLAMD 20771, TFL,.(350F1P0OR2
$01)=344=8067 *V/1X,131(vx1)//) ' SOETPOR3

3 OFORMAT{2(VLY/12( V08 /) /B3X 2R { 1%V ) /53X, V1t 4 AX, %AA,AX,'**'/R?X VI SOFIPORS

e I3e " NEG/ V15 VKI/ 1, The VKM 331 /53X 2R (Ix1)/)) . SOIFIPOAS

G FURMAT (384 TX e l3e7X e TAhettXalteaX s T2 AXsFUabhe 1 XeFTaP/124TXs Ty SNFTPORA
56X s 128X Fhe244Xe1248X0172) SOFIPORT

5 FURFAT(AELR.H) SOFTPORR



(DAL I I o B 3 3 T R T BILOCK 19 INITIQLIZATIQM N NI IR M
1Y REAN(S5 .4, END=999) NAME s TMCIL,IPRG,TAPG,MONDELPERIONLBL

kY

HORAR IR EHRKXSE [PORY
TIMEFLNRGYLY. SOFTIP0OQO

FITAPE o NTABLS e CUTUFF2 ISKIPKPRINT SOFTPOOL
IType=1 SNFIP0O9Y2
WHITE(6s3) (NAMELINCLIPRGYIAPGI=147) ' SOFIP0OG3
NORRTT=1 ' SOFTPUY4
IPASS=] ' SNFIP0Y5
IPRINT=<PRINT ' SOQF1P0O9A
ASSEGH 110 TO HGNZ : . SOFT1POQY
L= : SOFIPO9R
LSUm=0 SOF1PO99
EXPRCT=0.0 SOFIPLOO
XAMNT=MAX ) SOFIPLOL
ISWTCH=1 SOFIPLO2
TF(NESCRIL)LED.apRY GO TO 15 SOFIPLO3
ITYPF = 2 SOFIPL1O4
ASSIGN 120 TN NGO2 SOFIPLOS
TFINESOR{2) JNEWAX) XAMNTIM=MIN SOFIPLOA
IFINESCRT(Z2)EG.MONTY TYPLRL(3,2)=L0wW SOFTPLOT
GUoTe T SOFIP10OA

15 TFIDESCR{2)MELMAC)  XAMNIM=MIN SNFIPLO9

17 D20 I=1y4 ’ SOFTP110
LCOUIMT (1) =i} . SOFIPI1l

2 MODLRL(TY = MODLAR{T.HODEL) SOFIPLLZ
Tal = PERION ' SOFIPLIL3
FLXSEA = (0,0 SOFIPLl4
OFLXSM = 0.0 ’ SOFIPLLS

PEAK = ~1.40 SOFIPLLA

DI} 39 MRNG=1,10 : SNFIPLLY
ENMRAGS(MRNG) = ENERGY(MRGRNG(MRNG, TTYPE),ITYPE) SOFIP118
EXPTTMINKNG) = 7.0 SOFIP119

30 EXPRLUX(MRNG) = (. SOFIPL120

D 35 NRGSP=1,29 SOFIPLZ21

35 FINRGSP)=0,0 . SOFIPL22

DU 44 NRG=1,30 SOFIP1Z23
AITFUXSINRG) =041 SOFIPLZ4G
ALNFLX(NRG) = 0.0 SOF1P125
NIFSPLINRG) = 0,0 ) SOFIP1Z2A

400 FLUXESINRG) = 1,0 : SOFTP127

C ok WRITE OUT INPUT PARAFETERS SOFTPl28
WRITE (6 LINAME, TNCLy IPRGTAPG, ITAPE, HONFL PERIONGALTIMESMRGYLY,  SOFIPL29
SNTABLSCUTOFF, ISKIPLKPRINT SOFIPL30

(0 ms@ar 3T 5 NN N 3k S e sk sk 3l sle 3ie sl sie 3ie SR e i 3K RLOCK 2: T™NPUT WA RO ek wxSNFIP] 31
C READ(G 45, EMD =41, ERR=1N)OSNTHM] aBSMINT , PSNL.TLs PSNALL,PSNAL, PSNLL SQF1P132
READ(Y 4 END=LOTFERR=]1GIPSMTML o PSNILAT o DUMHEY 3 PSKRLTY o DHEMY, PSMAL L, SOFIPL33



SDUMKMY ¢ PSNB 1 o DUMMY ¢ PSNL 1 o DUIMEY SOFETel A4S

TMLAST = PSNTK1 SOETELIAD

50 DN 60O ISKP=1,IS8KIP SEIFTR] 3A

C READ (9354 END=4G( ERR=10) PSNTIHaPSNLNNG PSR ATy PEHAL Ta S8y SN SUEIP13y
REAN(9L,END=4CG0O,cRR=1O)PSNTI My P SMNLONy DUMMY ¢ PSML_AT 4 DUMMY , PSMeL T, SAFTPL 3R
SDUMMY s PSNB g DUMMY o PSNL 4 DUIMMY SOFTPL3G

67 CONTINUE ' SOFTPL 40
IF(PSNTIMJLE,CUTOFF) GO T 65° SNETPL4L

C *xx PDUMMY READ LOOP TO READ TG END OF FILE SOFIpl s
C 66 READ(G35,END=40D0,ERR=10) ADUMMY SOFTPLAS
66 READ(9GIEND=400,FERR=10) BINTIM,RINDMY SNFTLléas

GN TN 66 SOAFTPLés

65 CONTINUE ' STETPlan

C e oo ek e 3 3 ik ol 3o 3k kool el sk BLOCK 33 CAILCULATINMS 30NN N NOE RN R KRS NFTRPLLT
C %%k CALCULATE KPSTEP (NUMBER OF MINUTES RETHEEN PNINTS NN R/L Tapr) SNFTPRL4R
GO Tt (70,80), IPASS SCiFIPL4S

T0 KPSTEP = INT((PSNTIM=THLAST)/.N160AAT+1.1) SOFTRLHO

80 TMLAST = PSNTI™ SAFIPLISL

C %% TEST L.-VALUE & RYPASS FLUX CALCULATIONS IF WARRANTED SOIETRL 52
IF(PSNLaGTGa0a ANDAPSML.LT12.0) GO TO RNGO2,(1104120) SOFTP133

NO 100 NRG=1,30 SOETELl54

100 FLUXES(INRG) = D.0O SAFTIPL55
GO TN 170 ' v SNFEIP154

C ks ORTAIN COMMON LOGARITHM GF POSITIOMAL FLUXFS (ALGFLX) SNFIPLH7
C =%k PROTONS SAFIPL SR
110 CALL TRARAL(DESCR4LIST,PSMNIL «PSMBGENERGY (151 )2 ALGFLX{1),30) SNFIPL5u
GiIY TO 140 SGFIPLAD

C =%x ELECTRONS : SNETBplAlL
120 IFCINTLI00.0%PSNL+0,2).LEL2Z280) 0O TO 13n SOFIPLIAZ
CAabLl TRARAL(DESCRT.LTISTTPSNLsPSNR,ENFREY(1432) s ALGFLX(1)430) SNFIPLAZ

GO TO 140 SOFTrla4

130 CALL TRARAI(NESCR,LLIST, PSNL¢PSNRyENERGY(1452) s 8LGFLX{1),430) SOFTPLAD

C =%¥x CONVERT LOG-FLUX TO FILUX SNFTPLAA
140 DO 150 NRG=1,33 SNFIPLAT
FLUXES(NRG) = 10,0%%ALGFLX(MNRG) SOFIPLAR

150 IF(FLUXES(NRG)oLT.1.001) FLUXES(HNRG) = 0,0 SOFIL1IAQ

C =% SUM FLUXES FCR (A) RUNMING PRINTOUT, (R) TARULAR NUTPUT SOFIPLTO
FLXSUM = FLXSUM+FLUXES(NRGYLV)RFLOAT(KPSTERP)RAN, SNFTPLYL

DO 160 NRG=1,30 SOFTPLTZ2

160 ATFLXS(NRG) = ATFLXSINRG)I+FLUXES(NRG) SOFIPLT3
170 CONTINUE SOFTPLT74

C dksra sfesisonogseoioiockoriooeremsesr RINNTRNG PRINTOUT . MODUILFE soksksosgskaook gz ek kx SNFIPL75
GO TN (200,210),1PASS SOFIPLTA

200 WRITE (642) MODEL,MODLARLBLTIME,NAME, INCL, IPRG, [APG, TTAPE,PFRINN, SAFTPLTY

BXAMNIM SOFIBL7H



OO0

WRITE (645201 ) (TYPLBLII-ITYPE),T=143)y EMERGY(NRGY|LV,TTVYPE) SNETPLTG

201 FORMAT (10?421 X,y bkt 1 o3A4, 0 (EDV (59,3, 1 EV) saesennd // ! LONCSOFTPLRG
e LAT, ALT. FIELD LINE ORRIT POSTTIANAL  TTIHE-TMTSSOFIPLIR]
$6 ODRBITALS/Y 1T2R V=B~ T37, 11 ~ TIiE FriIX PSTML SOFIPL=Z
SFLUX FLUX(SUM) 1/ (DEG) (DER) (Kii) (GAUSK) (FaRy,) (HRS)SIPFTLIRS
$ HICWMER2/SECT) : SNE[PLR4G
WRITE(6,202)PSNTMIyPSNLNTaPSNLT1,PSNAL T PSNRISPSMLT SNETRlns
202 FORMAT(? P 4T4)4F9a83T2¢FT7a291XsFba?2e1XsFRoTeIXsFR.BGIXGFRLZ,THU, STOETPLRA
$7(2X,1PE10.3)) SORETRLRY
210 IF(MOD(IPRINT(KPRINT) HE,G) GO TN 220 STIFTRLAR
TIFLUX = FLUXESINRGYLV)Y®FLOAT(KPSTEP)*®6N, SNFTRLI=G
WRITE(H4202)PSNTIMaPSNLONGPSNILATsPSNALTPSHMR, 2SN & SOETPLGD
$FLUXES(NRGYLV) s TIFLUX, FLXSUHM ) SNFTPLIgl
220 IPRINT=IPRINT+1 STIFTLLYZ
Hdor dololsolerRkaookiokk NRRTT L—Z0MF RREAKDOWN HNNULE  sessksssosmssmoomsoor S TR TP 193
¥aok wdokwkrk THIS MODULE MUST BE USED VITH PERCENT TIWE ROOLLF  soceoexdNET0194
#*%% STORE TIME IN INNER & OUTFR 70NE, EXTERMAL >(ETPles
IF(PSNL.LTe0.,0.NRPSNLLGTL11.0) GO TO 250 SOFIP194
I1Z = I70ONECINT(PSNL/.1}) SOFTP1a7
LCOUNT(TZ) = LCOUNT(TZ) + 1 SOFTEL U
GN TN 2A0 STETPL9Y
250 LCOUNT(4) = LCOUNT(4)+1 SUFETRZO0
260 CONTINUE SOFTeZ0]
A KN AL AN AERC A AL R M ke ek EXPOSURE INDEX MODULF 30 HER N R RERR IR SNF [P 202
w*#% STORE FLUXES AND TIMES IM IMTENSITY RANGES SNFIP2U3
GN TNI270,280) 4 IPASS i SNFIPZ04
270 TSWTCH=ISWTCH+1 SOFIB2005
280 INTRNG = (B=INT{1.0-SIGN(0.5,ALGFLXINRGYLY)-T7.11)) * SOFTPZ2DA
SUT-INTCALGFLXINRGYLY)Y))) = INT(1.0+SIGM{0.5, SORTP20T
$FLUXES(NRGYLV)=1.0009))+1 SOFTPZ0OR
EXPFLX{INTRNG)=EXPFLX{INTRNG)I+FLUXES(MRGYILV)RAN ORF] NAT( SOFIP2009
$KPSTEP) SOFTPZ21U
EXPFLX{LI0)=EXPFLX{10)+FLUXESINRAYLV)%AG.NRFLOAT(KPSTEPR) SNEIp211
EXPTIMUINTRNG) = EXPTIM(INTRNG) + FLOAT{KPSTEP) x .0l6AAAT SOFRTPZ1YZ
EXPTIM(10) = EXPTIMIIN) + FLOAT(KPSTEP) % .0N16AAAT SAFIPZ213

deek kdmdckueorkdRNOREX PEAK AND TOTALS PER QRRBRIT MODULFE  acossersnsesickdxkxkxSOF P21 4

%% DETERMINE ORBIT NUMRBER AND TOTAL FLUXES PFR NDRRIT SOFIP2LS

IF(PSNTIM.LT.TAU) GO TO 300 SOFTPZ2Ll6
PEAK = =1,0 SOFTP2LT
TAUFLX(NORBIT)Y = FLXSUM=0OFLXSH SNETIP214K
OFLXSM = FLXSUM SOFTPZ1G
NRBITO=NNRBIT SOFIRZZ0
NORBIT = NORRIT+1 SOFTP221
TAU = NORBIT * PERIOD SNETP222
IF(NNRBITLLE.50) GO TO 320 SOFIP223

L=5



R

SRR R

SRR

O

o

SRk

3013

460

4771
41011

Y sle ste
< NI

WRITE(A,301) SOFIP224
FORMAT( POERROR: NORBIT EXCEEDNS LIMIT DF BNa  sorsssssgskisxt) SOFIP225
STOP SOFIP226
DETHERMINE FLUX PEAKS aAND POSITIOMS PEFR ORBIT SQFIPR227
ITF(FLUXESINRGYLV)YLEL.PEAK) GO TDH 31N SOF1IP228
PRFLX(NNRBIT) = FLUXES(NRGBYLVY) SOFIP22%
PKTIMINORBIT) = PSNTIM SOFIPZ230
PKLOM{INORBIT) = PSKLON SOFIP231
PRUAT(NORBITY = PSNLAT SOFIP232
PKALT(NORBIT) = PSNALT SOFTP233
PKR(NNRBIT) = PSNE . SOFIP254
PKL(NMORRTIT) = PSKL : SOFTP235
Pead = FLUXES(HRGYLY) SOFIP236
CONTINUE ] SOFTIPZ37

SOOI GEMMAGNETTC SHIFLNING MODIN_E  sssssoooksosookoxxx SOF P2 38
Rz THIS MODULE MUST RE USED WITH SOLAR PROTAON MONULE **a~n»50FIP239

TF(INTIPSNLY BGRB8 aIR PSR LE N ) L=t 41 SOFTP240
deoprfeorsokokx RLOCK 42 LOOPING  (READ=LONDP FNDPS HERE)  ekimpdiskxixdNF[P241
IrbassS=?2 SOF1PZ42
Gl Ty a0 SOFTP243
38 3 308 3 N8 NN N KA RN BLAOCK 5 TRPUT PREPARATION s R RRRkwnwSOFTPZ2 44
COMPOSTITE QRBIT SPECTRUM SOFTIP245
AFCTRS = (KPSTEPX1420G,0) / (PSMNTIMRBALNNL M) SOFIPZ24A
DO 410 MRG=1,30 ’ SOFIP247
ATFILXS(NRG) = ATFLXSINRG)RAFCTRS SOFIP24R
TF(ATFLXSINRGIaLFEDL.T) G TO &40 : SOFIP249
APLNFLX(NRG) = ALDG(ATFLXYXS(NRG)) SOFTPZ S0
CONTINUFE SOFIPRZSI
NI 450G NRG=1,29 SQF1eZ52
NDIFFLXIMRG) = ATFLXS(NRG)=-4TIFLXS(MRG+T) SOFIP253
DIFFLX(30) = ATFLXS(30) SAFIPZb4
e kR R R ORGRoolocRIoR PERCENT TIME MODII_E sl dosorioriomonos SOF IP255
kx THIS MONDLULE #UST RFE USED WITH ORRIT L-70ME BREAKDOWN MODHLF ®SOFIPZ256A
CALCULATE AND PRINT PERCFEMT TIME TARLE SOFTIP257
LSUM=L_COUNT (1) + LCOUNT(Z2) + LCOUNT(3) + LCOUNT(4) SOFIPZ258
IF(LSUF.EQ.D) 6D TO 474 SNFIP259
NG 46 T=l.4 SOFTIP2A0
PTIME(TIL)=FLOAT(LCOUNT(TIL)RXKPSTEP)*®T14hAART/THIAST . SOFIPZ2A1
PTTZ=PTIME(L)+PTIME(2) v SOF1IPZAZ
WRITE(6s4UL)PTIZ o (PTIFE(TIT ) II=144) s PSNTIH SAOFIP2A3
CONTINUE SOFIPZ2H4G
FARMAT ( YOk PERCENT [OF TOTAL LIFETI#E SPENT INSINE AND QTSIDE SNFIRPZAS

STRAPPEN PARTICLE RADTATINN RELT %kt //6X, PINMER 70MEF (1.0 <= L < SNOFIP266
$2.8) PV e F6.2. ! ZV/1IBNLVOUTSINE TRAPPING RFEGINN (1,0 <= L < 1l.1) SOFIP267

ST T FARL2, 1 % U/IAX, VIKSIDE TRAPPING REGTON (1.1 <= L < 2.8) ¢ 'y SOFTPZAR

L=6



SFRePe b ZV/EX  VOUTER 70ME (7,8
SRNAT (Lo> 11.9) I
SFR,2e 1 HNOURST)

Se g s s sz sl sle e xg 3¢ Mg e e sle sl 3¢ Big 3¢ 3e g
SEE 3 s ol sl Sle g e sl 3% 3K SR sl 3ok K e N

<= 11,7) ¢ V3FA.Z,¢
'

#V//% TOTAL ORBIT TIME TS

o)

DSPCTR(ALNFLX(L) +ENERGY (1 ITYPE)Z,DIFSPC(1))

9 ke ek ke e ek SOLAR PROTON MODULF

C THIS MODULE MUST HE USEN WITH GEOMAR, SHIELNING #ODULE
IT=T
TL=9n

ISWTCH=1SWTCH+2

IF(LLEL0) G0 T 510

CALL SDLPROATIUsFyIlalg)
EXPUTHM=FLOAT(L*KPSTEP ) *.(116AAKT

AV/AX, PEXTESOFIP269
1V ,L,S50FT1P270

SOFTP271

DIFFERENTTIAL SPECTRUM MAODUILE  saosskaasciorokoiosxSOF1P272

SOFIP273
SR SR AR AR SRR KRR SOF [ P2 T4
REKXSOFIP2T5

SNF1P276
SOFTP277
SOFIP27R
SAOFIP2T9
SOFIP2RO
SOF1P281
SOF1P282

EXPECT=(EXPOTH/PSHT Iin) SOFIPZ2R3
NOBND J=1,24 SOF1P2R4
FUJY=F(J)*EXPFCT SOFIPZ285

50310 CONTINUE SOFIP286
510 CONTIMNUE SOFIP2RY

[, 3e3g3r Sesiksi A e 3o e sl nie e e sl ik e e sle ek QUTPUT PUNCH MDODULE SRR R R RNt Rk w Rk kR SOF I P2 RS
C %% PUNCHES ENERGY, INTEG AND DIFF FLUX, SOLAR PROTONS IF PRESFENT SOFIP289

WRITE{T74605) NaME INCL,TPRG,TAPR,MODEL RLTIME

SOF1P290

WRITELT+A02) ((ENERGY((TI-1)%A+JJs ITYPE) s JJ=1sA) ¢ XLAREL(1,ITYPF),TISOFIP291

we1I=1,4%)

SNFIP292

WRITE(7+602) ((AIFLXS({(TI=1)%A+JJ) e =1sA} e XLAREL{?2sITYPE)TI,17=1,50F1P293

%5) .

SOFIP294

WRITE(7+602) ((DIFSPCICTII=1)%6+JU)aJd=1+6) s XLARFL(3,ITYPF),I1T,1T=1,50F1P295

-

£5)
IF(L.LEG) GO TH AON
WRITF(T74A03) T0TaIMALELEXPFCT )
WRITE(79A04) ((SPRNRGI(TII-1)#5+430) 9 0Jd=1-8)4PROTLA{1),11,11=1,+4)
WRITE(T72604) ((F({ITI=1)%5+40)eJJd=1+5)sPROTILR(2),11,71=144)
A CIINT ITNUE
A2 FURMAT(LPHELZ.4,8A412)
A3 FORMAT('SOLAR PROTONS  #ENERGIFES=20
st MALFE=2,T1,4¢ EXPFCTR='eF5.2)
Aite FORMAT(IPSELZ .4412X,0A412)
A5 FORMAT(3AL IX, 12/ 1,15, -0, T1ha1Xs T {(n/CMRE2-SEC)

Q=1 4,721 TA=14FLal,

SV) MOD/TM=1,11."'/1'.FA.1)
O cksmem sedodoisorsgseorsoresooreiskdorn . UTPUT TARLES MONDULE 1 acsosesoksmlososs sgoegs
DO Y9N0 NTBL=1,NTABLS

WRITE(A,2)
X AMN] M

GOV TI (T104 7004730, 770) 4 TSHUTCH

COMPNSITE ORRIT SPECTRUM AND FXPOSURE INDEX

AODEL g MODLRL 4 BRI TIME s NAME S INCLs TPRGs TAPG, ITAPELPFRIND,

C gk

SOFIP296
SOF1P297
SOF1PZ98
SOF1P299
SOFT1P300
SOF1P301
SOFIP302
SOFIP303
SOFIP304
SOFIP305

N{#/CM*%2-SEC-KESOFIP306

SOFIP307

kxR SOFIP308

SOFIP309
SOF1P310
SOFIP311
SOFIP312
SOFIP313



T00

701

ste e sla
br

710

762

2 3z st
R

120

03

WRITE (65701) (TYPLBL(KsITYPE)+K=143)sENERGY(NRGYLV,TITYPF) . SOFIP314
S{ENERGY (N ITYPE) ATFLXSIM) yDIFFLX(N) 4 DIFSPCIN) ¢ FIRMGS{N), SNETP315
SFIRNGS (N+LY g EXPTIMIN) oEXPFILXIN) g N=1,10), (ENERGY (N, ITYPF)  ATFLXS(N)>NOFTP31A
SoDIFFLXIN) sDIFSPCIN) 4sN=11,30) SAFTP317

FORMAT (741 ,41X0 1AL V%) 33X 3844 2Xa16( V) /Y V41X &Q( ¥}/ /// 00, SOFRTP3LR
$T18,15(V%1), 1 COMPOSITE ORBIT SPECTRUM 1415(151), TR, ik FYPOASIHRE SOFIL3LG

SINDEXIENERGY> V4 G9,2,T1124 YMEY Rk /151,713, VEMERGY AVERAGED SOIFTP320
$ DIFFERENCE AVERAGED DIFFE- . INTENSITY FXPOSIHIRF TnSnFTP321
STAL # OF1/Y 1, T18, VLEVELS INTEGRAL FLUX TMTRGRAL FiLX REMTISOFRTIPI2Z
SAL FLUX?', 10X, "RANGES NURATIOM ACCURAULATEDY /P Y, T1RGID(FV) STOFTE3ZS
$ #/CH%w%2/SEC #/CMxx2/SEC/NDE #/Cuxx2/SEC/LKEV w/CERZ/SFUSOFTIP324
% {HOURS) PARTICLESY/ 0V 4 TI8, 0PG94, T73, ¢ Vo LPFULR,T7X, SNFTIR325

SIPE9.39BX s lPEGL3,T8B1,284sTRILVIERD FILUXT 31X 0PF1I0.341Xe 1PFEL3.3/R(VSIFIP32A
$ VP yT1Bs0PG9e4s1PEG .3, 7XealPEYa3:8Xs1PEG.R,TRY 3 AL = 8L 1X,0PFL0.3,5MNFTP3ET
FIXe1IPELI3 .3/ ) e 1o T1RIPGE9.441PEGL39TXe1PFTIL39RXGIPES3/ 1V 1 aTRL,,z04SNFTP3/R

%9TBL,y! TOTAL ' 5 1XeOPF10.341Xs 1PEL343, 20 (T1R.00P0YL 4, 1PE9,2,7X,  SOFTP329
S1PEG.3,8Xs 1PE9,3/1 1)) SIFETPD3D
GO TO 750 . STETP331
COMPOSITE ORBIT SPECTRUM ONLY SOETDS 52
WRITE (64702) (TYPLRL(KyITYPE) yK=143) 4 (EMERGY (10 ITYPE) ¢ATFLYS(E ), SOFI0333
SDTFFLX(N) . NIESPC (M) 4= 430) ' SPETE334
FORMAT (141,41Xs16(150) 43Xe384a2Xa 1A{ 1R ) /1 Y aIXaby (V51 )//// V00, SNETP335

$TGU415( 11 ) 0 COMPOSITE ORKHIT SPECTRUS V1R (V&) /10t ,TAO NV EMERAY  SNIFIP35A

% AVERAGED NDIFFERENCE AVERLGEDN DIFFE=T/V Vo TLU VI EVELS SAFTP337
% INTEGRAL FLUX INTEGRAL FLUX REMTIAL FLUXY /Y YV TLOL VS (WEV) SOIFTP33R
$  #/CM#k2/SEC  #/CHM*%2/SEC/NF #OHER2/SEC/KENY /730G 'V Tal, SOFIP339
SOPGY .4, T4b,! ' IPED.34AX 3 1PFS .3, 8%, 1PEG,3/)) SOFTP34u
GO T 750 SOFTP34]
COMPNSITE ORBIT SPECTRUM WITH SOLAR PROTONS AMD EXPOSURE TRDEX SOFJL3ay
WRITE(ATO3)(TYPLBLIKyITYPE)aK=1492) 3 ITaI0 ITNALFGEMFROEY{MREYLV, SNFIP343

SITYPE) s EXPFCT o (ENERGY (Mo ITYPE) 2 ATFLXSIN) yNIFFLXIN) ,DTESPOIN) 4 SPRRGSDFIP3G4
FAN) o FAIN)pFIRNGSIN) g FIRMGSIN+L) ¢ FXPTIN(M) ¢ FXPFLX(N) 4 M=T,10), (FNEREYSNFTIME4S5
FINGITYPE) s ATFLXSIN) o NIFFLX(N) 3 NIFSPCIN) ¢ SPMRE(INM) s FIN) sN=11.20), SCFIR34A
SUFNERGY (NG ITYPE) 2 AIFLXSIN) o NIFFLX(N)sNIFSPCIN)+N=21,430) STFIP347
FORMAT( P+ 41X 1A 1R1) 42X 3304 2Xs LA{ V) /Y V41X, 69 (YY) // /7001, SOFIP348
SEZX o VHwHE SOLAR PROTONS ekt /63X VFOR TAaljmt,12,1,0=',72,': NALE=SNFIP349
$V,11/3Xe15( k1)t COMPOSTTE DORBIT SPECTRUM Y180 "%1) 48X, "W ITH GENMSOFTIPE350
$AG SHIELDING! o8 X, v EXPOSURE INDEX: ENERGYD Y4904, T125, " WFY =1 /SOF[P351

$564X s "IEXPOSR FACTOR='eF&,2,1 )Y/ /3%, VEMERGY AVERAGED NIFFESNFTP352
SEREMCE AVERAGED DIFF- ENERGY TOTAL IMTENSOFIP353
$SITY EXPOSURE TOTAL = OFY/3XsVLEVELS INTEGRAL FLUX  TNMTEGRASOFIP394
SL FLUX RENTIAL FLUX LEVELS FILUENCE RAMRESMAFTP355
%S DURATION ACCUMULATEND! /3X 5 ¥ >(MEV) S /0MRRD[SFC #/CHux2/SOFTP356A
$SeC/DE #/CM%xx2/SEC/KEV SUMEV) /G M3RD =/ LMERZSNFIP 35T
$/SEC (HOURS) PARTICLES?/ /T4 PGYabs TS . Ve 1PFY. 346X, SOFIP357

L=-8



$IPEY.3 97X elPETG.B3el11XePFL4NeTXeIPEY,L3,3TYUB¢20b,TYRy 1 7ERD
SO0PF11e331PEL4.3/8(T4s0PGYbTY,!
$9l1lXeOPFL 007X lPEGe399Xefby V=t 3 AL MIPFT 134 1PE14,3/)sT4,0P0RGL,T9,
ER I91PEQ¢3¢6X1lPEg}317XQ1PEQ-31lleﬂDFL-mv7X11PFQ.3.TQS,ZU&.
§TY5, ! TOTAL ' 3OPF1l1 034 1PE14,3/10({T6e7PGI.44T9y!
Fr1PEG.3,TX e 1PFEG.3, 11X 4APF4 N, TXe1PFG.3/) s 1N T4y NPARG 4, TG,
$1PF9.346X31PE9e3sTXs1PEY.3/1))
GO TO 750
C %% COMPNISITE ORBIT SPECTRUM WITH SOLAR PROTOMS

730 WRITE(6H,704) (TYPLBLIK,ITYPE) 4K=193), 1Ty Ty THALE, FXPFECT (EMFRGY (M,
SITYPE) dATFLXSIN) oDIFFLX(N) o DIFSPCIN) g SPRRGIM) s FINM) gM=1,42U),
S(ENERGY (Ns ITYPE) g ATFLXS(H) ¢NTFFLX(N) ¢ NTESPCIR) gN=21,30)

T04 FORMAT( V41,41 X, 16 k1) a3XeB304 42Xy 1ALIRY) /T V41X G (V0 )////TO3,
$ Vs SOLAR PROTOMS V//TG3 TFNR Tali=t g (2,0, M=, 72,12
SFI1/19X15(txV ), v COMPUOSITE ORBIT SPECTRIM V1RV ), 1RY,VWITH

FLIIX T,

' L

ek pafl e=1,

SEN

SAG SHIELDING'/T9%4, V (EXPIISK FACTOR=V F4a2, ')/ /19X, VENERCY AVERSOFTPS3T4
SAGED DIFFERENCE AVERAGED DIFF=1,20X%, 'ENFREY TRTALYSOFIP37H
$/19X, VILEVELS INTEGRAL FLUX  TMTEGRAL FLUY REMTIAL FLUXY 2%, SOFTP37A
$YLEVELS FLUENCE' /19Xy '>(MEV) BICMRNRZ2/SEC  #/CMERRD/SEC/TE SNFIR3TT
$ #H/CHHRZ2/SEC/KEV I, 20X '>(MEV) #/CHmE2V [/ 20(T20,0P0RG,4,T/AR,1 SOFTP3T7A
5 Ve lPEG.3yAXs IPEYa3e TXalPEYa3924X,TPF4eTyTX31PFO,3/) 10T 2, SOFIP370Q

$OPGY4+T25,!

750 CNANTINUE
G ek o
C ke

'y 1PE9.34AX 3 1PFQ.3, 74 1PEF.3/))

she se sl Seve e e

te sl sle
SEA SRR AR

o g3
e g <

sl 3w < 5
SRR

3% e qe R ek (BI8] Te i T TAR L [_ < 13K A 30 SR 3R NT N B N K AR N e s e e 3]
PEAK AND TOTAL FLUXES PER PERINND
WRITE(6:2) MODELMODLBL,RLTIME.,
CEXAMNTM ,
WRITE(65,801) (TYPLRL(KGITYPE) ¢K=193), ENERGY(NRAYLV, ITYPF),
SNy (PRKVALU(MNGK) sK=1,8) 4 N=1,NRRTTC)
801 FORMAT( 41, T35,24 (V%1 )33Xs30402X, 27 (V%1 )}/

$1kx TABLE OF PEAK ANR TOTAL FLUXES PER PERION 2

SONIILE 2

I
8

AME S INCLo IPRGYy TAPRy ITARELPERTNN,

V5735,

) YMEY %k /8 VN T35,AR( YR )/ /PG ¢ 13X, PPERTOD PEAK FLUX

SSITION AT WHICH EMNCOUNTERED OR8IT TIME FIELN(R) LInE(L)

$  TOTAL FLUX'Y/?' ',13X, "NUMBER ENCOUNTEREDN LONGTITUNRE

$E  ALTITUDE' 41X, "PER ORBIT!'/ 1 1,23X, "#/CHM*%2/SEC Y4y 2(5X. " (DNEG)!

5) s b6X 9 VIKM) P o TX s VIHNDURS) VoA X, ' (GAUSS)
$//¢1
$3))
AR
CONTINUE
GO TO 10
STOP
END

(£eR.) #/CHHE 2 /MR T
V14X, 14,1PE14.3,0PF13.3,F10.2,F12.2,F13.5,F17.5,F10.72,1PF15,

te st e sle sle 3l s 3le 3 ¢ 3ie e
318 3% e Sle e e Ne

e sig she sle ste she
K

C %k
900

wxsk BLOCK 6: PROGRAM TERMIMATINN e deoR e

999

L-9

SR K KR R AR

STUETR35G

1 1PFEGL3, A% IPFOQ, 3, TX, LPEG, 35NF105A0

SNETP3A]
SEFRI1036ALZ

1, 108G, 3,AXSMFTP345

SNFETR3A4
SNFIR345
SHFTP34A
SITETR3AT
SOFTrasAR
SOETP3AQ
SOFETP270)
SHETP371
SNEIPsTZ

FSTFETR3TS

SOETR3R0
SOFTP31

«<SNFTP3RYZ

SNFT323
SOFIPosrs
SOFIRP385
SOFIP32A
SOFIP3R7
SOFIP3RY

EMERGY DV ,00,2,1G75NFIP38Rg
PriSOFTP390

SGFIP39l

LATTTUOSNFIP392

SOFTP3G3
SOFTP394
SOFIP3SH
SUIFTP34YA
SNFIR397
SAFIP3uy
SNFIP399
SOFIP&0O0
SNFIR4A01



e AT

SO A0SO 00

cxx CALCULATES F

St Temd

4n

< OQUTPUT S

sorsoomsockRRserx DIFFERENTIAL SPECTRUM SUBROUTINE

[

InPUT: XX’ 360 INTEGRAL THRESHOLND ENERGIES, IM MRV

FF = 210G UF THE TMTEGRAL FLUXES FOR THF 30 EMERGY

LEVELS, IN PARTICLES/CHx*x2/SEC

FLUXES. IN PARTICLES/CMex2/SEC/KEV

st st ale

I=S1 I I8RARY 1:

sie

AUTHOR/TEPLEMENTOR = (ol SHMTTH

SURRNOUTINE NDSPCTR{FF«XXND)
ISPLICIT REAL®R{A=M.0=7)
REAL %4 NN FFa XX
DIMEMSTON F{30):X(30)eD(30),HISN0)sFF(20) 4 XX{31) 40DN(30)
DATA ZPSLN,OMEGA/1.N=A.1.0T7T179ARNN/
DaTa INITIALIZATION
M=)
DS f=1,30
Nl Y=9.10
NDETERMINE SIZE NF ARRAY: ORTAIN M & K INNDICES
Moo= & (OF NOMZERTD FLUXES - 1@ K = NF-NONZERD FLUXES
DU 10D K=1,430
IF(FFR(K).EN,N,) GOTD 15
l")=K—l
FAKY=FF(K)Y+ALOG1000,)
X{K)=XX{K)=10N0 .00
DIK)=X{K)
K=M+1
TF(KLTL10) GO TQ 170
SHONTHING IMNTEGRAL FILUX
CALL SMONTH(XeFeid)
CALCULATE SECOND DERIVATIVES WUSING CENTRAL DIFFFRENCES
N 30 I=1,M
H{T ) =X (I+1)=-X(T1)
HIK +T)=(F{TI+1)=-F(I)Y) /L)
NN 40 I1=2¢HM
H{2%L+T)=H(I-1)+H(T)
H{3xK+T )= 5X%H(I=-1)/H (2%K+1])
H{4%K+T )= (H({K+T ) =H(K+I=1))/H(2%K+1T)
H{5%K+T )=H{4%K+T )+H{43%K+1T)
H{6%K+T )=H(5%K+T ) +H(4%K+])
H(5%K+1)=0.

%

L=10

RST DERTVATIVES OF INPUT SPECTRUM DEFINED BY FF

ND - DIFFEREMTIAL FLUXES ORTAINED FRNOM THE INTEGRAL

sk Rk R DFESPCO0 2
VS XXDFSPCO04
(Rx4)DFSPCO0O6
(Rx&)DFSPLOOS

DFSpPCOLO

(R¥*&4)BFSPCOL2

DFESPCOL1 4

m%»************************************#*********“*%**************DFSPLOl6

THIS IS A MODIFIED VERSION OF A PROGRAM (NDCSTFU) ORTAIMEDN FRNM

DFSPCOLR
DFESPCO20

35838 3 RS 0 3K 5% R 3HE 38 240 3 3 3e 3k e i ik 33 3l ki sk sl S 3 30 ik 3 5 3 30 sl 0 3 A e 0 3 e vl sl sk sk e s sk i ok kR ok skesk DES PC 02 2

DESPCOZ24
DFSPCO26
DFSPCO28
DFSPCO30
DESPCO32
DESPCO34
DESPCO036
DESPCO3R
DFSPCO40
DESPCO42
DFESPCO44
DFSPCO4A
DFEsSPCO48
DESPLOS0
DFSPCOB2
DFSPCOS4
DFSPCO56
DFSPLOSR
DFSPCOKO
DFSPCOARZ
LESPCOGL
DFSPCORG
DFSPCOARSE
DFESPCOTO
UFSPCO72
DFSPCOT74
DESPCOT6
DESPLCOT78
DFESPCORO
DFSPCOR2
DFSPCORG
DESPLCORA



C

O

e N

sie st we
AR

1)

Y

T

81

3

160G
176

H{6xkK )=, )

BEGIN ITERATION QN SECOND DERIVATIVES
KCOUNT =0

ETA=0,

KCHHIMT=KCOUNT+1

DOTo I1=24M

W= (H(ARKHT ) =H{3%K+T ) RH(5%K+T=1)={ o 5=H{ 35K+ T ) )rH( 5K+ T+1 ) =H{ 5%K+

1) *OMEGA)
IF (NABS(W)JLELETA) GO TN AN
F]A=DABS(N)
H{H%K+T ) =H(5%K+T)+W
CONTINUE
IF(KCOUNTGT5%K)GO TO 170 ’
IF (ETA.GELEPSLN) G0N TN 50

w3 CONVERGENCE ORTAINMED

NN RO =) q¢M
H{T7xK+T )= (H{5%K+1+T ) ~H(5%kK+T) ) /H(T)
DIt 14y J=14K
I=1
IF (DD LEQX(LY)GD TO 130
IF (DEJY=X(K )) 167,110,110
IF (DOJ)=X(1)) 120,130,100
I=1+1
Gy T QD
1=K
I=1-1

* COMPUTE D(J)

HT1=D(J)-X (1)

HT2=N(J)=-X(I+1)

PROND=RT1xHT?

H{BRK+J ) =H(5%K+T ) +HT IRk ( TK+T)
DELSOS=(H{S%K+T Y +H(B5%K+1+T)+H(ERK+J) ) /A,

N{JdYz=(H{K +I)+{(HTI+HTZ2I*DELSOS+PRANKH(TRK+T )%, 1A6AKAT) -

SHMOOTHING DIFRERENMTIAL FLUX

CALL SMOOTH(XeDyM)

D 1AN I=1,K
FUI)=2,718281828N0xx(F{1)=ALDG(1000.))
pDDCT) =NCIY*F(T)

RETURN

EnD

SMOOTH DATA BY 3-POINT AVERAGING QVER FOUAL INTERVALS
SUBROUTINE SMODTH(XaF o) '
IMPLICIT REAL*B(A-H,0-7)

DIMENSTION X({30).F(3D)

L=-11

DESPCORSA
DESPLO9O
DFSPCO92
DFSPCO94
DFSpPCO96
DFSPCO9R
DFESPC100
DFESPC102
UDFSPCLD4
DFESPC106
DFSPC10OR
DFSPCLL0
DFSPC112
DFSPCLl14
DFESPCl1la
DFSPC11A
DFSPC120 .
DFSpPCl122
DFSPC124
DFSPCL126
OFSPCL128
DFSPC130
DFESPC132
DFESPC134
DFSPC13k
DFSPC13R
DFSPC140
DFSPC142
DFSPC1 44
NFSPCl4s
DESPCl4ag
DFSPC150
DFSPCLl52
DFSPC154
OFSPCL56
DFSPC158
DFSPC160
DFSPC162
DFESPClh4
DFSPL166
DFSPC16R
DFESPC170
DFSPC172
DFSPC174
DFSPC176



FINTER(XLsX2sX3,YLsY2,Y3, XIN)=YIR(XTN=X2)*{XIN-X3}/
S((X1-X2)%(X1=-X3)) + YZR(XIN=XL}=(XIN=X3)/{{X2-X1)x(X2=-X3))
$ + Y3R(XIN=XT1)H(XIM=X2)}/{{X3=-X1)*{X3=-X2))

FI = F(1)

DO 20 I=2,M
SIZEl = X{I) - X(I-1)
SIZE2 = X(I+1) - X(I}

C =%x%x CHECK FOR EQUAL STEPSIZES
IF(DABS(SIZE1-STZE?2).LT.N.001) GO T 200
IF(STZE2.6GT.SIZEL) GD TO 210

STEPSIZE DECREASES ~ FIT CURVE AND IMTFRPOLATE RACKWARD
F2 = F({I+1)

XINTER = X{(I) - SIZE?
F1 = FINTERIX{I=1)sX{I)}eX{I+1)sFIsF{I)sF2¢XINMNTER)
GD TO 300

C *%% STEPSIZE INCREASES -~ FIT CURVE ANM INTERPOIATE FORWARD

210 Fl1 = FI
XINTER = X(I) + SIZE1
F2 = FINTER{X(I=1)4X{I}oX{I+1)aFLsF(I)F{I+1),XINTER)
GO TO 300

C *%% STEPSIZES ARF EQUAL = AVERAGE (IVER FEXISTING VALUES
200 F1 = FI

F2 = F(I+1)

-

[
¥*
#*
3*

C *x% PERFORM AVERAGING
300 FNEW = (FLl+2.0%F(I1)+F2) /4.
FT = F({I)
F(I) = FNEW
20 CONTINUE
RETURN
END

L=-12

DFSPLLITH
TFSPLI RO
DFSPCLIRZ
HESPLT R4
DESPLLRA
LBFESPLLAR
DESPLLGO
DFESPC Lz
UFSPLL94
UFSPLLIYA
NESPCLOR
DESPLZ20U0
DFESLL202
LESPLZ204
DESPLZ2UA
DESLL208
DFse(C210 .
DESPL212
ESeCz21 &
NESPL216A
DESPLZ218
JESE( 220
UESD( 222
DFSPL224
DFSpC226
DFESPL22R
OFSPLZ 30
BFSPCZ 32
DFESPLZ234
DESPC23A
DFSPLZ 3R
DESPLZ 40



OO0 0O0N

L2 33
HKk
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Sk %ok
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$.7154E-79
$o3740E-7’
5.1764E-8909"

SURRNUTINE SOLPRO(TAUL,IQ.F,INALE)
MODIFIED 9/77 TO RETURN

INTERPILANETARY SOLAR PROTON
FOR ANOMALOUSLY LARGE

ORDINARY (OR)

(EBCDIC,

INPUT @

OUTPUT:

REAL

029 PUNCH)

TAU
10

FIN)

INALE

~-e2939E-9,
~-21599E~Q,-
01R829.1228’—

$-02214001149,-

518438E-593*O.9

$.8648E~1,

$.9956E-5453%0,,

$.5473E-1,
$.4T1TE~1405664E~4,4%0, 4
$.4111E~145,1106E-3,4%0,,

EVENTS)
SINGLE PRECISION DECK IN STANDARD FORTRAN 1V FOR 1RM 360
OR OTHER COMPATIRLE SYSTEMS,
PROGRAM DESIGNED AND TESTED BY E.G.

NASA GNDDARD SPACE FLIGHT CENTER,
st s s sk s e 3 e ok S 30 e 3 s ot st o e s el ke e sl s ok ke ok o e sk e o ok ok e oK oK o ok oK 3 e 3Kl 3Rl R R RSk SRR K

MISSION

CONFIDENCE LEVEL THAT CALCULATED FLUENCE F(N)

(AL)

INALE(# OF AL EVENTS)

FLUX AT 1 AU

GREENBELT,

NDURATION IN MONTHS

STASSINOPOULOS,

TO CALLING PROGRAM
(FROM E>10 TO E>200 MEV
EVENTS AND FROM E>10 TO E>100 MEV FOR

CONE 601,

MARYLAND 20771 &

(RFAL*4)

WILL NOT BE EXCEEDED (INTEGER*4)

SPECTRUM OF INTEGRAL SOLAR PROTON FLUENCE FOR
ENERGIES -E>10%N (1=<N=
ENERGIES E>10%N

<2n)

FOR AL EVENTS

# OF AL EVENTS FOR GIVEN TAU AND 0

«1871E=-24.2695E~4,~
$-.1658E-2,,2367E-4,

-+3698, ,7951E~1,

~e1543E~44,4%0,,

$.3585E~19,1529E-3,4%0,,4-
$+3248BE~14+,1654E=-3,4%0,/,F(20),6(20)

1
$

REAL DRFLXC(549)/.154047E3,
$E6,.198004E3,
$=.122227E540112B69E6,~
$.2267TT8E6,

—518709019519
020079 .14—979"

—-2 9465E-T52%06 9~
~e29234.8932E~1,
-29992E-3,.9935E~5,

-+ 469718E59.314729E6,
e T99689E5,,381074E63~b610714E64+069101E344%0./

2 1936E-2402660E~4,

3%0e9~-

INTEGER INDEX(20)/2%7,6,3%5,5%4,9%3/

FORMAT (¢
TS*)

TAU=?3F4,0,°

—e522258E4,4,714275E5,5~
~e448788BE4 s .438148BE59-0196046E64.32552E64+.529120F3,
e 465084E645 o T10572E600121141E4,~
=oB572RE6+.120444E7,0.452062E4,
$=0346028E7+.499852E74,272028E4 4~
$.133386E74.275597E4,
$.570997E4, ~

NALEZJNALECF(T7,20)/-.15715e27079=61269E-14y4428E-3,—
‘c6559E—29-1990E“31
s3179E-2+2+5730E~4,

2 FORMAT(2X,*FOR THE COMBINATION OF TAU AND IN GIVEN,

L=13

{1=<N=<1N) FOR OR EVENTS

692%04 9

8300E-3,
s3222
O00FE~?2,
02771,

—e2923,
.30021
-031417

-.111929E7,

MACHINES

HRORRAWAR AR

.R185F=5,
-.3618E-5,
e LBOLE—H
-0 1022E_
e1116E-6,2%00s=024704,1062,
025095 . B710E=14~,
~el023E=2+41029E =4 43%0.y—
e3518548417E=1s-01
~e8983FE~3,.8940E~5,3%0e -
~e2818,05072E~19e2511E=4y4%04 -
029474 o 44NSE=1 4o 8507E =4 44%0,,
~a2981443853F-1401312E=3,4%044—
4300144.3312F-1,017R1E=3,4%0,

02845,

e 2h6412E5,
~«103248E6,,R96085F6,
«49908RES5,.35305E6,
~+960383E65.11165F7,

SOLPROLO
SOLPRO20
SOLPRO3O
SOLPRO&4O
SOLPROSO
SOLPROAKO
SOLPRDTO
SOLPROBOD
SOLPRO9O
SOLPR10O
SOLPR1I1O
SOLPR120
SOLPR130
SOLPR140
SOLPR150
SOLPR160
SOLPR1ITO
SOLPR1RO
SOLPR190
SOLPR200
SOLPR210
SOLPR220
SOLPR230
SOLPR240
SOLPR250
SOLPR26&0O
SOLPR270
SOLPR2RO
SOLPR290
SOLPR300
SOLPR310

e43274TE6+,955315S0LPR320

SOLPR330
SOLPR340
SOLPR350
SOLPR360
SOLPR370
SOLPR380
SOLPR390

I0=9,13,3X, 'PARAMETER(S) EXCEED PROGRAM LIMISOLPR400

SOLPR410

NO SIGNIFICANTSOLPR420



ST A e

- O

$ SOLAR PROTON FLUXES ARE TO RE EXPECTED.

300

ok

100

IF(TAU.GT.72..0R.IQ.LT.R0)GD TO 500
IP=100-10

M=INDEX(IP)

NALF=0,

NN 300 J=1,M

NALE=NALE+NALECF(J, IP)%TAU%%(J=1)
INALE=NALE+1.0001

IF(INALE,GT.0) GO TO 400
CALCULATIONS FOR OR-EVENT CONDITIONS
TT=TAU
TF(IT.EN.1.ANDLIP.GT.16)
P=FLOAT(IP)/100.

0F=n,

DO 100 J=1,5 : :
OF=0F+DRFLXC(J,IT) % Pxx(J-1)%1.E7
E=ln.

DO 200 N=1,10

GO 70 700

- GIN)I=EXP(,0158%(30,-E))
S F{N)Y=0F*G(N)

200

L2
400
A00
700

500
200

F=E+10.

GO TN 80O

CALCULATIONS FOR AL-EVENT CONDITIONS
E=10. .

DO 400 N=1,20
F(N)=7.,9E9%EXP((30.~E)/26.5)%INALE
E=E+100

GO TN 800

WRITE(6,2) TAU,IN

GN TO R/NO

WRITE (6,1) TAU,IO

RETURN

END

L-14

TAU=04Fhas20?

10=2,12)

SOLPR430
SOLPR44O
SOLPR450
SOLPR46KD
SOLPR4&TO
SOLPR4RO
SOLRR49O
SOLPRS0O0
SOLPR510
SOLPRS520
SOLPR530
SOLPRS540
SOLPRS550
SOLPRSK0
SOLPR570
SOLPR580
SOLPR590
SOLPRAKOO
SOLPR610O
SOLPRA20
SOLPRE30
SOLPR640O
SOLPR650
SOLPRAKKD
SOLPR6&670
SOLPR68BO
SOLPR690
SOLPRT00
SOLPRT10
SOLPRT20
SOLPR730
SOLPRT40

SOLPR750



o 3 3¢ ek ok ko e sk Aok dleakoale sk ok ok ok skl ik KK R 3K
o SOFIP TEST *k
*¥ 9ODEG/ 2000KM/ 2000KM *%
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T=1
Header Page



KPRINT=

TEST 9072000
20

S

1

1

2000
2300
116
5
20119969
974.10
4
3
23699

1

T=2
Parameter Output




‘**##**t***********t******tkk****t*****#******************#***#*********#*t#*#*##t*t*#t**#*t**********‘*t#*tt**tttttt#‘tt##t*#t.'*t
# SOFIP : SHORT ORBITAL FLUX INTE5R. PRCGRAM FOR STANDARD NSSDC PROTON AND ELECTRON ENVIRe. MODELS (SPECIES CONSIDERED SEPARATELY) #
% MAGNETIC PARAMETERS B8 AND L COMPUTED WITH GEOMAGNe FIELD MODEL S:2 IGRF 1965.0 BO-TERM 10/68 & COEFFs UPDATED TO: 1974,1 ¥
# PROJECT :TEST 9072000 * INCLIN= O9ODEG * PERIG= 2000KM * APOG= 2000KM * B/L TAPE=TDS116 % PERIOD= 2.,120HRS * SOLAR MAXIMUM *
% FOR INFORMATION OR EXPLANATION CONTACT E.Ge. STASSINOPOULIS AT NASA~GSFC+CODE 501s GREENBELTs MARYLAND 20771, TEL(301)-344=-8067 #
e ok ek s e ¢ e 2 ok akaleofk e e ok ot ik o ekl s ekl e ok ok ook ok ok ok ook ok ke k kokok ok o ok ok 3 ekok o ok ok e skok 3k ook o o ke e kol ok ek kol ko ok sk Kk Aok koK ek ok kKoK kR ok e o ek ook ek ook kol ok ek ok

sk e PROTONS (E> 5.00 MEV) Aok k&
LONG» LAT, ALT » FIELD LINFE bRBIT POSITIONAL TIME-INTEG ORBITAL
-B~ -l TIME FLUX PSTNL FLUX FLUX{SUM)
(DEG) {DEG) (KM) (GAUSS) (EeRe) (HRS}) A/CM%X%2/SEC
-99.73 002 19940 014110 1.36 0.0
-100,23 Se70 19942 0215100 1.42 06033332 2.339E 04 2.806E 06 2.806E 06
=100.73 11,37 199447 001€£342 1.51 O« 06667 1.692E 04 24031E 06 4.837E 06
~101.23 17.05 1995.5 0617749 1.65 0.10000 1.011E 04 1.213E 06 620S0E 06
=-101.73 22.72 19966 0419234 1.84 0.13333 4.953E 03 S5+ 944E 0S5 6644E 06
=-102.24 28,39 1997+9 0:20714 2,12 0016667 3.589E 03 40307E 0S5 7.075E 06
—-102.74 34,06 199945 0022114 2051 0420000 S« 497E 02 11408 05 7e18%9E 06
~103.24 39673 20011 0423371 3009 0e 23333 Se265E 01 64318E 03 7T.195E 06
=-103.74 45040 200248 00244327 3296 026667 0.0 0«0 7.195E 06
-104.24 5106 2004 4 0425282 S5.36 030000 0.0 0.0 7.195E 06
~104.74 56072 2006.0 0.258¢% Ta78 0.33333 0.0 0.0 7.195E 06
-105.24 62,39 2007 3 0026294 12443 0436667 0.0 0.0 7.195E 06
-105.74 68.05 20085 —1.00000 -1.,00 040000 0.0 0.0 72195E 06
~106.25 73,71 20094 =~1.00000 =-1.00 0443332 0.0 0.0 7.195E 06
~106s 75 79037 201020 —1400000 =-1,00 0+ 46667 Q.0 00 7+195E 06
-107.24 BS5.03 201042 —1.00000 -1.,00 050000 0.0 0.0 7.195E 06
72.19 89.31 201041 =1.00000 -1,00 0453333 00 0.0 7.195E 06
Tle74 83465 20096 —1.00000 ~1.00 0.565667 0.0 0.0 7.195E 06
Tle24 7799 200848 0426230 12,01 0.60000 0.0 0.0 7«19SE 06
TOeT74 72.33 20076 0425992 74538 0.63333 0+ 0 0.0 7195E 06
7024 66,67 200642 0425619 5e25 066667 0.0 0.0 7+195E 06
€9.74 61.00 2004 ¢S5 0025076 3.87 0. 70000 0.0 00 T«195E 06
6924 55434 20026 024343 3.01 0o 73333 84072 01 9.686E 03 7.205E 06
68074 49467 20006 0023417 2443 Oe 76667 7«752E 02 G+ 303E 04 7.298E 06
68624 44,00 1998.6 022314 2.C4 0s 80000 1.557E 03 1.868E 0S5 7.485E 06
6774 38432 19966 0421069 1,76 083333 1.659E 03 1.990E 05 7+.684E 06
6Te 22 32465 199447 019741 1.587 0. 8€667 4,108 03 4.930E 0S 84177E 06
66073 26657 1993.0 0.18415 1.43 0.90000 6.102E 02 7+322E 0S5 B8e.909E 06
66,23 21,29 1991.5 0017203 1.34 00933332 8o 2E6E 03 GeG19E 0S5 9.901E 06
6573 15.61 19903 0416230 1,29 Qe 966€E7 1.031E 04 1,237E 06 1.114E 07
65023 993 1989+4 0015608 1.26 1.00000 1.155E 04 1.386E 06 1.252E 07
64,73 4425 1988.,9 0.15362 1.27 1.03333 1.350E 04 1.620E 06 1.414E 07
64023 =1.44 1988.8 0.15564 1,31 1.06667 1.730E 04 2.076E 06 1.622€ 07
63472 ~Tel2 198941 0016002 1.38 1.10000 1.513€ 04 1.B16E 06 1.804E 07
63.22 —12480 19898 016619 1.4S 1,133323 1.431E 04 1.789E 06 1.983E 07
62.72 =18,.48 199049 0017308 165 1416667 1.205E 04 1.446E 06 2.127E 07
6222 ~24,16 1992.2 0018010 1,87 1.20000 8.208E 03 948508 0S5 2.226E 07
€l1.72 -29.84 1993 .8 0418701 2.17 1023333 7.568E 03 9+ 081E ©5 2.316E 07
6122 -35.52 19957 0.19380 2.57 126667 1.777€ 03 2.133E 05 24338E 07
60,72 —41.19% 19976 0420057 3014 1.30000 7«793E 01 9,352 03 2+339€ 07
€60.22 ~46,8€ 19997 0020739 3.94 1.33333 0.0 000 2+339E 07
S59.71 =52.53 2001 +7 0421427 5.10 1+306666 0«0 00 2.339E 07
59.21 ~58.20 2003.6 0422116 6H.E7 1.40000 0.0 0e 0 2+339E 07
58,71 —63.86 20054 0022789 9.61 1.43333 0.0 0a0 2+339E 07
58.21 =653 20070 023425 13.83 146867 0.0 00 2.339E 07
57471 =7541% 20083 —1.00000 ~1400 150000 0.0 0.0 2.339E 07
57,21 =80.85 20093 =1.00000 =1,.00 1453333 0.0 .0 2.339E 07
S$6.71 ~86+51 2009+9 ~1.00000 -1,00 156667 0.0 0.0 2+339E 07
=-123.80 -387.832 201062 —~1.00000 -1.0C 1.60000 0.0 0«0 2+339E 07
=124430 =82.17 20102 ~-1,00000 ~-1.00 1.63333 0.0 0.0 « 20339E 07
-124.80 -76.51 200967 06247E5 8.25 1.666E7 0.0 0e0 2,339E 07
-125¢30 =-70.85 2009,0 0624372 5493 170000 0«0 Qa0 2.33%9E 07
—-125.80 =-65.19 200709 0023761 4445 173333 0.0 «0 2.339E 07
~126430 =590,53 200606 0422970 3.48 1. 76667 Se619E 00 6.743E 02 2e339E 07
~126.80 =53.87 200542 0022024 2.83 1.80000 3.318E 02 3.981E 04 24343E 07
~127+31 ~48.20 20035 0420956 237 183333 2.961E 03 3.553E 05 2.378E 07
~127.81 =-42.53 20019 0019802 2.04 1.86666 S.884E 03 T+060E 05 2449E 07
~128031 =36.87 2000s2 0018603 1,80 1.90000 60 749E 03 8. 099E 05 2.530E 07
-128.81 -31.20 1998+6 0217411 1.62 1.93233 1.168E 04 1.401E 06 2.670E 07
~129031 =25e052 1997.2 0416288 1.50 1496667 1.700E 04 2.040E 06 20874E 07
—129.81 -19.85 19960 0015309 1.41 200000 2.143E 04 25722 06 3.131E 07
-130.31 —-14.18 199540 0614558 135 2, 033233 2,601E 04 3.121E 06 3.443E 07
T=3

Beginning of Running Printout



8l.78
8l1.29
8079
80,29
79.78

*%dokk PERCENT OF TOTAL L IFETIME SPENT INSIDE AND CUTSIDE TRAPPED PARTICLE

-65,24
=-59.58

~48¢25
=42.58

8654
80 .88
75.22
6956
6390

1997 .5
1996.3
19954
1994.7
1994.3
1994.3
1994,.7
1995.3
1996.3
19975
1998.9
2000.4
2002.1
2003.7

INNER ZONE (1.0 <=

QUTSIDE TRAPPING REGICN (1.0 <
INSIDE TRAPPING REGION (1.1 <

OUTER ZONE (248 <=
EXTERNAL

TOTAL ORBIT TIME IS 3

0420507 3442 22.89999
0019271 2.76 22.93330
0218030 20321 22+96666€
016828 2.00 22.99998
015704 178 23003331
0014696 1,62 2306667
0.13844 1,51 23.09999
0013194 1,43 23.13332
0.12800 1,38 23.1€6664
012716 1,35 23420000

00123583

1,35 23,23331

0413610 1437 23026666
0014567 1042 2329999
0615790 150 23,33331

0.17196 1.6

2 2336664

018700 1.80 23436999
020217 2005 23.43230
021671 2441 23.4656066
0622985 2292 23449598
0.24136 3,71 23.53331
De25058 4464 23456667
0625745 7402 23.59999
0e2€205 10.93 23.63332
0+26466 19.48 23.66664
-~1.00000 -1.,00 23,70000
-1.00000 -1,00 23.73331
=1:00000 -1.00 23,76666
—1.00000 -1.,00 23.79999
—1400000 ~1,00 23,83331
Q0s2£378 15.41 23.8BEE64
0e2€251 9418 23489599
0e26016 6012 23.93330
0+265€25 4.40 23.96666

L < 2.8)

L <= 11.0)

(L > 11.0)

240,00 HOURS

2
.
H

S1460 %

rer

2€.84 %X
2156 X

1.952E

.

< l.1)
< Ze8)

2. 343E
90 136E
8.012E
1.896E
20 502E
3+844E

5¢100E °

S5+ 991E
6. 878E
7T« 026E
6+ 234E
44 738E
3¢ 436E
2 4B2E
1o 526E

0.0

Tt

8.400E 08
8.401E 08
8.409F 08
8.428E 08
8.453E 08
8.491E 08
8.542E 08
8.602E 08
8.671E 08
8.741E 08
8.803E 08
8.851E 08
8.885E 08
8.910E 08,
8.925E 08
8.933E 08
8.939E 08
8.942E 08
8.942E 08
8.942E 08
B.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
8.942E 08
B.942E 08
8.942E 08

RADIATION BELT ®%&k%

Final Part of Running Printout with Percent Time Table

Percent Time Table
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% SOFIP ¢ SHORT ORBITAL FLUX INTEGRe PRCGRAM FOR STANDARD NSSDC PROTON AND ELECTRON ENVIR.
IGRF 1965.0 80-TERM 10/68

% MAGNETIC PARAMETERS 8 AND L COMPUTED WITH GEOMAGN. FIELD MODEL 53

* PROJECT $(TEST 90/2000 * INCLIN= QOCFG * PERIG= 2000KM * APOG=

2000KM % B/L TAPE=TDS116 % pPE

% FOR INFORMATION OR EXPLANATION CONTACT E.Ge STASSINOJ0ULIS AT NASA-GSFC,CODS 601, GREENBELT,
e st o de 0k Sk S S o o o 0 s ek ot otk ok ok Aok o ook o sk ok sk o ok ok ok R ok ok skl sk ok ok ol okl o ok ok Al sk o o ok ook ok ok Kok ok ki ok ook o ok ool 2 kol a3 ok o ok okl skl o ko ok ok skok o

N ko o e ek o ok
o ok ook ok ko ook ok ok ok ok ok e ok sk sk 3k ook ok ol ek ksl ok skl ok ek skl ok ok Kok ki

FoAkk ok dok kK E Kk kk COMPCSITE ORBIT SPECTRUM sk ko ko ok dod ok Kk

ENERGY AVERAGED
LEVEL S INTEGRAL FLUX
>(MEV) #/CMR¥2 /SEC
20000 1.646E 04
32000 1.401E 04
4.000 1.234E 04
£€,000 1.112% 04
€.000 1.018E 04
€,000 8e564E 03
10.00 7+318E 03
15.00 E.675E 03
20400 4e472E 03
25400 4.030E 03
30400 2«639E 03
35400 3e409E 03
40.00 3.195% 032
45,00 24996% 02
50,00 Ze810E 03
€500 2.637E 03
€0.00 24512 02
70,00 24249E 03
80400 24014 03
$0.00 1.804% 03
100.0 1.6165 03
12540 1.234E 03
1504 0 Se444E 02
175.0 T.235EZ 02
200, 0 S«549% 02
N 2504 0 2.407E 02
320060 2.09€E 02
50 .0 1.292E 02
400, 0 7.973€ 01
€00.0 3.,047% 01

PROTCNS

ok e ke o kol ok ok K k%

DIFFERENCE AVERAGED DIFFE-
INTEGRAL FLUX RENTIAL FLUX
#ICM*X2/SEC/DE #/ICMER2 /SEC/KEV
2.454E 03 0.0
1.667€ 03 0.0
1.2188 03 0.0
P.428E 02 Q0.0
1615 03 0.0
1.247E 03 0.0
1.642E 03 0.0
1,203 03 0.0
4.420E 02 0.0
3.913E 02 0s0
24295 02 0.0
204138 02 0.0
1+693E 02 0,0
1.8€0E 02 0.0
1.528E 02 0s0
1,441% 02 0.0
226428 02 0.0
2+ 355E 02 0.0
2. 100E 02 0.0
1.874% 02 Ded
3.818E 02 0.0
2.901E 02 0.0
2,209 02 040
1.685E 02 0.0
241432 02 00
1.311€ 02 0«0
8.042E 01 0,0
46¢944E 01 0.0
4.925E 01 0s0
3.047E 01 0.0
T-5

R10D=

MARYLA

MCDELS (SPECIES CONSIDERED SEPARATELY) *

% COEFFe UPDATED TO: 1974.1 %
20120HRS * SOLAR MINIMUM *
ND 207715 TEL(301)=344-8067 *

Output Table 1 without Differential Spectrum, Solar Protons, or Exposure Index - Protons
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*****************************************************************#****************#************************************************
# SOFIP : SHORT ORBITAL FLUX INTEGRs PROGRAM FOR STANDARD NSSOC PROTON AND ELECTRUN ENVIR. MODELS (SPECIES CUNSIDERED SEPARATELY) *
* MAGNETIC PARAMETERS B AND L CCMPUTED WITH GEOMAGNe FIELL MODEL 512 IGRF 1965»0 80-TERM 10,68 ¥ COEFF, UPCATED TO: 1974.1 *
% PROJECT :SOFIP TEST % INCLIN= GODEG # PERIG= 2CO00KM * APOG= 2000KM * B/L TAPE=TDS5116 * PERICD= 2a12JHRS * SULAR MINIMUM *
& FO2I INFORMATION OR EXPLANATION CONTACT EoGs STASSINOPOULOS AT NASA~GSFL,CODE 601, GREENBELT, MARYLAND 20771, TELe(301)~-344-8067 *
*************************************t********i*******#**#**********#**********#*******************************************#**##***

Fokokokok S Rk b okodkok Rk ELECTRONS LO Feoge ek ok o akokook K ok ok k %
ook ok o ok 2k o % 3 ok o ool ofe 3R ol ke ook ok ek ok ek ok ek ok kR dokok ok ko ok

okt kdAkdiokkokdok CCMFOSITE ORIIT SPECTRUM kol ko dok ok ko ok &

ENERGY AVERAGED DIFFERENCE AVERAGED DIFFE-

LEVELS INTEGRAL FLUX INTEGRAL FLUX RENT IAL FLUX

>(MEV) #/CMEX2/SEC  #/CM*%2/SEC/DE H#/CM*KR2/S5EC/KEV
e1000 7Te454E Q6 4. 716E 06 Qs 0
«2000 2,738E 06 1.521E 06 080
« 3000 1. 217E 06 5. 30E 0SS 00
4000 6o S38E 0S 2,962k 05 0s0
«5000 3.576E 05 l1o111E O35 00
+6000 24 465E (S5 72 425E 04 Os0
«7000 1le 722E 0S5 40 388E 04 Uo U
+8000 1, 284E Q5 2.718E 04 320
+9000 1s012E (S 2.117€ 04 Ce0
14000 84 001E 04 30057E 04 000
1.2350 42 944E Q4 1. 877E 04 Qe 0
1,500 3. 067E Q4 1. 046E 04 0s0
1,750 2, 021E (4 €oBOZE 03 000
2.000 1, 334E 04 32930E 03 0a0
24250 94145 03 2+ 740E 03 00
2+500 64674E (3 3. 037E 03 0o U
22750 3,€37E C3 1e449E 03 0,0
3000 20188 03 1.003E 03 0+ 0
3+250 1.185E C3 40794E 02 000
3,500 7+ 055E C2 22,620 02 0.0
3750 44 35E 02 1¢567E 02 0+0
4,000 2.868E 02 1.484E 02 Ve 0
40250 le 384E 02 72141E 01 020
42500 6:702E 01 36451E 01 0,0
40750 342528 01 1.669E 01 00
5000 1583 01 10428E 01 Qs 0
S+500 1+550E 00 1.525E 00 060
6000 2s 509E-02 2: S09E~02 Qa0
64500 0e O 000 0.0
7000 0+ 0 0.0 000

T=-6

Output Table 1 without Differential Spectrum, Solar Protonms, or Exposure Index = Electrons
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% SOFIP : SHORT ORBITAL FLUX INTEGR. PRCGRAM FOR STANDARD NSSDC PROTON AND ELECTRON ENVIRe MCDELS (SPEC S CONSIDERED SEPARATELY) *
* MAGNETIC PARAMETERS B AND L COMPUTED WITH GECOMAGN., FIELD MODEL S IGRF 1965.0 80-TERM 10/68 % COEFFe. UPDATED TOD: 1S74,1 *
% PROJECT :TEST 9072000 * INCLIN= 90DEG * PERIG= 2000KM % APOG= 2000KM % B/L TAPE=TO0S5116 % PERIOL= 2¢120HRS * SOLAR MAXIMUM &
% FOR INFORMATION DR EXPLANATION CONTACT EeGe STASSINI20OULDS AT NASA-GSFC,COIS 601y GREENBELTs MARYLAND 20771, TE-«(301)-344-8067 %
****#*3***#**#*******$*****#*3**##**************#*************#**************#******************************t#**t******************

‘;gt Aok e ok i o oleRop ook ek o

ek ek bk KK ok Aok PROTONS ok ok ook ok ok kO R
s ok ek 3k ok okl 3k ok ok ok 3k ok ok Aok sk skokok ok 3okl ok o ek ok ok ok ok Aok Kok sk

kkkk SOLAR QPR'JTDNS e s ok
FOR TAU=12,3=90: NALE=}

FkAkkkkkkdkokkk COMPOSITE ORBIT SPECTRUM sk dokokkkkok k% WITH GEOMAG SHIELDING *% EXPDSURE INDEX: ENERGY>5.000 MEV #%
(EXPOSR FACTOR=0,34)
ENERGY AVERAGED DIFFERENCE AVERA GED DIFF~- ENERGY TOTAL INTENSITY EXPOSURE TOTAL # OF
LEVELS INTEGRAL FLUX INTEGRAL FLUX RENTIAL FLUX LEVELS FLUENCE RANGES DURATION ACCUMULATED
>{MEV) #/CMXkR2/SEC #/CMX%2/SEC/DE #/CME%X2/SEC/KEV >{MEV) #7CM*%2 #/ CMX %2 /SEC {H3URS) PARTICLES
20000 1.504E 04 241342 03 2.242E 00 10. S.741E 09 ZERD FLUX 10100 0.0
3.000 1.2%91E 04 1.4685 03 1.728E 00 20e 3.937E 09 1.E0-1.E1 06100 24749E 03
40000 l1.144E 04 1.089E 03 1«297E 00 30, 24699E 09 1+E1-1.52 1000 1. 686E 05
56000 1.035E 04 845525 02 1.002E 00 40 1.851E 09 1 oE2=1.E3 10333 24225E 06
60000 De494E 03 1.536E 03 B84395E-01 S0 1+269E 09 1.E3-1.E4 5000 8o T45E 07
8000 7.958E 03 11905 03 €e4€ 1E-01 €0 8.701E 08 1 eE4—1.E5 be267 7.407€ 08
10,00 ©o768E 02 1.519% 03 4+689E~-01 70 5.966E 08 1 4E5=1+%6 0el67 60368E 07
15.00 5¢249E 03 1.113E 03 2.529E-01 80 4.091E 08 1 eE6=157 0.0 Q0
20600 4s136E 02 44 300E 02 1.471E-01 S0s 2+805E 08 1 ,E7-0VER 0.0 0.0
25400 3.706E 03 2.791S 02 Ye 04 0E=02 100, 1.923E 08 TOTAL 23.964 B0 942E 08
30,00 3e327E 03 201652 02 Se 93 3E~02 110s 1,319E 08
35200 34110E 02 240132 02 4.529E~02 120. 9042E 07
40,00 2e909E 03 1,873 02 3.901E-02 130. 64200E 07
45,00 2.722E 03 1. 734 02 3.522E~02 140, 44251E 07
50,00 24547 03 l1.386Z C2 3.117E-02 150, 2.915E 07
55,00 24409E 03 1,307 02 2«762E-02 160. 1.999E 07
€000 2.278E 03 22397 02 2452 8E~02 170. 1.370E .07
7000 2+038BE 03 201365 Q2 2.259E-02 180. F.396E 06
80,00 1.825E 03 1.905E 02 2¢016E-02 19C. 6+443E 06
90,00 1,634E O3 1,700 02 le 7G6E-02 200. 4.418E 06
100.0 1+464E 03 3.468% 02 1.598E-02
125.0 1.117€ 03 20.€33% 02 1.205E-02
15040 B4540E 02 24003 02 Q4 156E~03
175.0 E+537E 02 1.527E 02 6.50€E-03
200.0 S54010€ 02 1,934 02 S5+146E-03
2500 0 3.076E 02 1.183E 02 26020E-03
300.0 1.893€ 02 T+.255E 01 1.833E~03
350.0 1.167€ 02 4,461 01 1.127E-03
40040 7213E 01 4.448E C1 6693 9E=-04
$00,0 2.765E 01 2,765 01 20,04 9E-04
T=7

Output Table 1 with Differential Spectrum, Solar Protons, and Exposure Index ~ Protons
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ok ek s o ok ok akakok i ok sk kol g0k ke K Rk sk ok i e ok ok e o ok ok ok Skak o sk ook s ok ook kol sk ook e ok e ok e ok ok ok ok e ook 3k ok et ok Kk kel Rtk e o kol kel sk kol ke o ok ok e 3k ok ok ol e ool ke ol e e ok ok gokok
% SOFIP : SHORT ORBITAL FLUX INTEGR., PROGRAM FOR STANDARD NSSDC PROTON AND ELECTRON ENVIRe MODELS (SPECIES CONSIDERED SEPARATELY) *
*# MAGNETIC PARAMETERS B AND L COMPUTED WITH GEOMAGNe FIELC MODEL 5t 1GRF 196520 80-TERM 10,68 * COEFF. UPDATED TD: 19741 *
¥ PROJECT :SOFIP TEST ® INCLIN= 90DEG * PERIG= 2000KM * APOG= 2000KM ¥ B/L TAPE=TDS116 * PERICD= 20120HRS * SUOLAR MAXIMUM *
* F3R INFORMATION OR EXPLANATION CONTACT EsGe STASSINOPOCULOS AT NASA-GSFC,CODE 601s GREENBELTs MARYLAND 20771, TELW(301)-344~8067 *
st e e e sk e abeade ok o ok e ool skl ok AR sl ook s oo ke ook ok R ok 3 ok ok ook ke ok sk skl ok ok ok ok kool Sk sk sk e skl sl ol sl o ok ke ol e o s e o o e ale sl e e ol ok Sk ok el okl sk kel el ok sk o o e s ok ok ke ek e Sk e ok ook S deoje e o R o kR

el ke 3 ok o ok o ook ook ok ek ELECTRONS HI ekl ek ok dkokokok 3
Aok e s dk o ol sl ool sk ok ok ok ok ek e ek e ko ROk Rk 3¢k R e kR ok ok kokok

F%k%% SCLAR PROTONS %%k
FOR TAU=12,Q=90: NALE=1

dgopkkkkkkkkkkkkx COMPOSITE ORBIT SPECTRUM *#%kkkkkkikkikk WITH GEOMAG SHIELDING *¥x EXPOSURE INDEX: ENERGY>eS5000 MEV #x

- {EXPOSR FACTUR=0e34)
ENERGY AVERACGED DIF FERENCE AVERAGED DIFF- ENERGY TGTAL INTENSITY EXPOSURE TCTAL # OF
LEVELS INTEGRAL FLUX INTEGRAL FLLULX RENTIAL FLUX LEVELS FLUENCE RANGES DURATIDUN ACCUMULATED
>(MEV) #/CMx*x2/SEC  #/CM*%x2/SEC/DE #/CH%XX2/SEC/KEV >{MEV) HOCMEHZ N H#/C WX X2/ SEC {HCURS) PARTICLES
21000 1.511E 07 8. 096E 06 1, 17SE 05 10, Se741E 0% ZERC FLUX £4333 000
52000 7eQ12E 06 4<037E 06 S+ 685E 04 200 3,937E 09 1,EQ-1,E1L 0« 033 2,171E 02
23000 2:976E 06 12821E 06 2+5S57E 04 30. 20699E 09 1laE1-1.E2 0,200 1,575 04
#4000 1.154E 06 €.924E 05 S« 787E 03 40e 1.851E 09 1sE2-1.E3 0.333 £.381E 05
+5000 40621E 05 16672E 05 3e«515E 03 S0o 1:269E 09 1, E3-1.E4 1,733 20886E 07
6000 23:949E 05 1:014E 0S5 1s46iE 03 600 B« 70LE O8 10E4~10ES 3e 267 S5«272E 08
«7000 1.934E 0S5 S+.586E 04 7:461E 02 704 50366E 08 LoES~1.E6 Ge367 1s317E 10
«8000 1.376E 05 3e302E 04 44435 02 800 40091E 08 1o E6-12E7 3700 2:619E 10
»9000 1 +046E (5 20455E 04 24.844E 02 S0 2+805E 08 1, E7-QVER 0.0 040
1,000 8.001E 0% 2.859E 04 1.869E 02 100, 1+923E 08 TOTAL 23+ 906 3.993E 10
1.250 S»143E 04 1.799E 04 9e262E 01 1100 le¢315L 08
1.500 3+343E 04 1.033E 04 S« 388E 01 1200 Ye0342E 07
1,750 2+311E 04 72046E 03 3»426E 01 130¢ 6e200E C7
22000 1+606E 04 4.479E 03 2+.256E 01 140+» 49251E 07
20250 1.158E 04 3,185 03 1,673 01 1500 20915& 07
26500 B82395E 03 3+395E 03 1.303E 01 160. 1999E 07
2750 5+000E 03 1.735E 03 8e791E 00 1706 1.370E 07
32000 3265E 03 Qe 799E 02 Se154E 00 1800 9e396E 0&
34250 2,285E 03 5«342E 02 2,950E 00 190 6a443E 06
3500 1.751E 03 J«.551E 02 1.833E 00 200. 44418E 06
30750 1396E 03 2e645E 02 1.36SE 00
45000 1a131E 03 3,415 02 1.286E 00
49250 72897E 02 20370E 02 1+ 0SSE QO
%¢500 5527E 02 1s653E 02 7+869E-01
44750 34874E 02 1e155€ 02 69 004E-01
54000 22719E 02 1,917 02 4+ 885E-01
56500 B8.018E 01 5s648E 0Ol 24 194E~-01
64000 2+2370E 01 20159E 01 . 6e402E-02
64 500 2+113E 00 2.113E 00 Ge£18E~03
70000 0.0 0s0 000

T=-8

Output Table 1 with Differential Spectrum, Solar Protons, and Exposure Index ~ Electrons
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* SOFIP : SHORT ORBITAL FLUX INTEGR. PROGRAM FOR STANDARD NSSDC PROTON AND ELECTRON ENVIR.
% MAGNETIC PARAMETERS 8 AND L COMPUTED WITH GECOMAGN.
#* PROJECT (TEST 90/2000 * INCLIN=

% FOR INFORMATION OR EXPLANATION CONTACT E.Ge
ssjeslode 0 ok e e ofe e ke o deoke oo ool oo oo e ooz ek ok sl e e afe o akok sk ok ok Kook ok ok Aok ok ook ok ok 3K ek ok ok ook Rk ok 2k o e sk 3k ok sk ok 3o 2 ook ok ok oK Sl ko o o ok ok e ok e i o ok K ok oKk ok sk ok ek sk okl ok %

PERIOD
NUMBER

-

OOENOGPLIN -

PEAK FLUX

ENCOUNTERED LONGITUDE LATITUDE
#/CMRX2/SEC (DEG) (DEG)
2.253E 04 -121.316 -2.83
3599 04 31.637 =90 95
6.541E 04 =0.451 -12.79
1.059E 0S5 —33.040 -21a31
S «788E 04 =64626 ~18.46
4 .973E 04 ~662212 ~15.62
3.321E 04 ~127.298 =708
S«778E 04 65577 -11.38
Qe856E 04 -25.511 ~8e54
1.099E 0S5 —564596 -17.06
S+855E 04 - 880683 =14,423

e e ol o Aok ok ok ok ARk sk ok
*% TABLE OF PEAK AND

90DEG_% PERIG=

FIELD MODEL S
2000KM * APOG=

IGRF 1965.0 BO-TERM 10/68
2000KM % B/L TAPE=TDS116 * PERID

STASSINIZ0CUL IS AT NASA-GSFC,CODE 601,

PROTCNS

GREENBELT,

MARYLAND 20771,

ek ok ok ook ok ok ok dkok koK %k Sk dakok ok ok

TCTAL FLUXES PER PERIOD : ENERGY

Se0

MEY &

>
s e o ok o okl A kokal ok o ek ok ok ke Ak akok s Kok ko okl ok ok ok Aol ok kol ok o ok ko ok ok okok Rk ok ok ok Kok

PCSITICN AT WHICH ENCOUNTERED

ALTITUDE

(kM)

93499
89439
89.68
91.28
G065
S0a13

e
VOVOODOVO

1995.36

T-9

ORBIT TIME
(HOURS)

2410000
3423333
5436666
7453333
963333
11.,732333
13.80000
16.86664
18099998
21406667
23.20000

OQutput Table 2 - Protomns

FIELD(B)
{GAUSS)
0.14041

LINE(LS

(E+Re )

* CQOEFF.

TOTAL FLUX

PER ORBIT

#/CM¥%2/0RBIT

6¢306E

MODELS (SPECIES CONSIDERED SEPARATELY) *
UPDATED TO:
D= 2+120HRS % SOLAR MAXIMUI *
TE.«{301)-344~8067 *

1974,1 *
M
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* SOFIP : SHORT ORBITAL FLUX

PERICOD
NUMBER

-

=OORNOUILWN =

* INCLIN=

INTEGR
* MAGNETIC PARAMETERS B AND L COMPU;ED WITH GEOMAGN.
% PROJECT :SOFIP TEST

SODEG * PERIG= 2000KM
* FOR INFORMATION OR EXPLANATION CONTACT Ee«Ge

FIELD MODEL 5S¢
* APOG= 2000KM #% B/L. TAPLC=TD5116 *

PROGRAM FOR STANDARD NSSDC PROTON AND ELECTRUN ENVIR,
IGRF 196540 B80-TERM 10,68
PERIOD=

STASSINOPCOULOS AT NASA-GSFC,CUDE 601s GREENBELT,
sl o e ok ok ok ko o ok Aok sl ol ook ol ekl ok ook ot ok ok ol ol ok ool sk b ok ok ok kol sl ok okl e ok sk el e e e e ke ok e s el ol 3 e o o kot ok e s ok Skl deofeok sk ke ok e ale ool ok sk sk ok ook kol etk ok e kol okt ok dokokok ol sk kok

ek ok ook ok ok ok koo ok ok okok ok bk ok kok ELCCTRONS HI
*% TABLE OF PEAK AND TOTAL FLUXES PER PCRIOQD 3
3 o o sl ke ok e ok s ok e ok ok ke ol ok okl ok ol ok ke gk ool ol e ok ek kR ok ook koo ek ok ok ek kakok

MARYLAND 20771,

3 4 3 e o3¢ e el o e sl o ke dodk Kok e ok R

ENERSJY > 0«50

PEAK FLUX POSITION AT WHICH ENCOUNTERED OXIBIT TIME FIELD(E)
ENCOUNTERED LONGITUDE LATITUDE ALTITUDE

#/7CMk %2/ SEC {DEG) - (DEG) (KM) {HOURS) (GAUSS)
1.980E 06 ~129.812 -19.85 1595,97 2:00000 0615306
2.216E 06 31637 -9495 1989039 3023333 0014089
20940E 06 0.051 ~7s11 1589401 5033333 De12639
3«536E 06 -32.538 -15.,63 1930, 08 7450000 Qel11529
3e309E 06 ~65.127 ~24914 1992.01 S0 66667 0es11888
29405E 06 —~97.215 -26698 1992,82 11480000 Oel4082
2¢337E 06 380 1€2 -8.54 1994446 14076667 0414366
20805E 06 64075 ~5.70 1994027 16689999 0012839
3.508E 0¢ -25.009 -14,22 1995.21 18296666 Cs1170S
3e504E 06 ~56»0¢4 =227 3 1696,85 21403331 0011561
2.730E 06 -87.680 ~25457 199754 230613332 0013194

T-10

Output Table 2 - Electrons

MEV #%

LINE(L)

(EeRs)

lo41l
le 46
1e 42
1:44
1043
145
1,43
1041
1045
1:44
1043

* CQOEFF,

TOTAL FLUX

PER ORBIT

#/CMRX2/0RBIT

2+€49E
3»260E
3. 779E
4e&T2E
30 650F

4 193E
24 986€

MODELS (SPECIES CONSIDEREDL SEPARATELY) *
UPDATED TO:
20 120HRS * SOLAR MAXIMUM

TELs(301)—-344~-8067 *

197451 *
*

)
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