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FOREWORD

This document is the final report for Contract NASS5-11106 to
perform the post-launch and prime data reduction and data analysis
of the AS&E grazing incidence x-ray telescope experiment on the
pointed section of the OSO-1IV satellite, and the AS&E rotating
wheel experiment. The contract covers the pericd 19 November
1967 to 30 April 1970, The spacecraft was launched on 18 October
1967 and the experiment has operated successfully throughout its
lifetime. At the present time it continues to return useful informa-
tion on the location of sources of solar x-ray activity, although

there has been some loss of sensitivity.

The scientific objectives of the pointed x-ray telescope experiment
are to study the structure of solar x-ray sources in several wave—
bands over an extended pericd, and to study the relationship of
these sources to problems of solar physics. The objectives of

the rotating wheel experiment are to locate sources of soft x-ravs
in the celestial sphere and to determine their intensities and

spectral properties within several wavebands.

The reduction and analysis of the OSO-IV data has taken place
in several phases., Prior to the launch of the spacecraft, computer
programs for data reduction were developed and tested. This

phase covered the period 30 June 1966 to 31 March 1967,

The work reported in this document covers the second and third
phases. Post-launch data reduction commenced 19 November 1967,
one month after the launch of the spacecraft, and continued until
30 June 1968. Preliminary data analysis commenced during this
phase. The character and quality of the scientific results to be
gained from the experiment were defined during this phase of the

analysis and preliminary results were reported to the scientific
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community. The prime data reduction and analysis phase began
1 July 1968. During this phase, routine data reduction was
completed for all data received in the form of computer readable
experimental data and spacecraft attitude magnetic tapes
(essentially the pefiod from experiment turn on, 25 October 1967,
to spacecraft tape recorder failure, 12 May 1968), This data
has been examined, significant events have been selected,

and the data for this period has been analyzed in detail, The
results of these analyses have been reported to the scientific

community as they became available,

The Principal Investigator on this contract was Dr, Riccardo
Giacconi. The Project Scientist for the data reduction and
analysis of the OSQO-IV AS&E pointed x-ray experiment, covered
in Sections 1.0 through 6. 0 of this report, was Dr. Giuseppe S.
Vaiana. The Project Scientist for the data reduction of the
AS&E x-ray stellar rotating wheel experiment on OSO-IV
(Section 7.0} was Dr. Herbert Gursky.
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1.O INTRODUCTION

The grazing incidence x-ray telescope on the OSO-1V spacecraft
obtained solar images in the 2.5 to 12 S wavelength region,
nearly continuously from 27 October 1967 to 12 May 1968. The
spatial resolution of this instrument is on the order of one arc-
minute. The time resolution can be as short as 5. 12 minutes,

but is usually 20. 5 minutes.

The instrument has sufficient spatial resolution to locate and
identify the sources of the solar x-ray emission and to provide
an estimate of the source size. The instrument can measure
the x-ray emission from a particular region even while the
majority of the solar x-ray flux is coming from other regions.
Consequently, the x-ray telescope is able to observe time
variations in the x-ray flux emitted by an individual active
region and to follow the evolution of this activity for several

solar rotations.

The body of this report is devoted to the results of the analysis
of the OSO-1V data. This analysis was conducted concurrently
with higher resolution rocket investigations as part of the AS&E

Solar X-ray Astronomy Program.

1.1 AS&E Solar X-ray Astronomy Program

The AS&E program of x-ray observations of the quiet and active
solar corona, which began ten years ago, has been directed
towards the simultaneous acquisition of data with high spatial,
spectral and temporal resolution by means of grazing incidence
x-ray telescopes. During this period, the grazing incidence
optics have evolved from the first crude versions to high
precision telescopes such as the S-054 instrument to be flown

on ATM (better than 2 arc-second resolution). Figure 1-1
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15 MARCH 1965 20 MAY 1966
( AS&E / GSFC ) ( GSEC )

Ha
8 JUNE 1968 8 JUNE 1968
( AS&E ) ( COURTESY OF ESSA )

Figure 1-1 Three x-ray photographs of the sun showing the evolution in
x-ray telescope performance over the past few years. Also
shown is an Hapicture taken at the time of the 8 June 1968
rocket flight. The flare is the brightest feature close to the
center of the disk (overexposed in this particular exposure).

1-2




illustrates the progress of x-ray imaging experiments during the

last several years.

The OSO-1IV experiment is part of a systematic study of the

quiescent and active x-ray corona by rocket and satellite

observations. The following list summarizes these observations:

1-3

First use of grazing incidence optics (Aerobee 150
flown in November 1963)

X-ray photography of the sun at solar minimuml'
(Aerobee 150 flown in March 1965)

Long-term monitoring of x-ray emission by active
regions with arc-minute resolution?: *: S,
(OSO-1V satellite launched in October 1967 and
still operating)

First attempt at flare x-ray photography (only partially
successful because of pointing control failure)
(Aerobee 150 flown in March 1968)

Observation of an x-ray flare with few arc-seconds
resolution. First use of slitless spectrometer
technique”’» 8> 9 (Aerobee 150 flown in June 1968)

Observation of quiescent coronal structures on the
disk with few arc-seconds resolution and limb
observations to more than 0. 3 solar radii in height
(Aerobee 150 flown in April 1969)

Flare x-ray cinematography to observe the spatial
development of an x-ray flare and to associate the
microwave and hard x-ray bursts with centers of
emission inside the flare region (Aerobee 150 flown
in November 1969)

Observation of the x-ray corona near the time of a

solar eclipse to unambiguously associate large radius
eclipse observations with disk features. Observation
of the lunar de-occultation of an active region to
determine the altitude dependence of the x-ray emission
with greater precision. (Aerobee 150 flown in March
1970)



With the exception of the AS&E grazing incidence telescope
experiment on OSO-1V, described in this paper, all of these
observations were made from sounding rockets. Rocket flights
have a typical duration of less than five minutes. Thus,
rocket-borne detectors cannot observe the time variations in
the behavior of x-ray active regions. In order to observe

the time behavior of the x-ray activity of individual emitting
regions, a satellite-borne instrument is required with sufficient

spatial resolution to distinguish and locate the emitting regions.

This long-term monitoring with moderate spatial resolution is the
unique characteristic of the x-ray telescope experiment on
0OSO-1IV. The still photographs from recent rocket flights,
however, show details of x-ray emitting regions with a spatial
resolution orders of magnitude better than available with

the OSO-1V experiment. Therefore, in order to relate the

results of the OSO-1V analysis to the higher resolution photo-
graphs, it is appropriate to summarize some of our rocket
results.

Our three most recent rocket flights have revealed the existence,

within x-ray emitting regions, of structures with dimensions
on the order of a few arc-seconds. The structure of an emitting
region may closely resemble that of the corresponding Ho plage

(Figure 1-1 and 1-2) when seen on the disk.

Examination of the spatial distribution of the x-ray and Hqe emission
near the limb (Figure 1-3) shows that the x-ray emission extends

to considerable heights (100, 000 to 150, 000 km) in the corona
above the active region. This three-dimensional structure

may take the form of loops connecting portions of the same active
region or of nearby active regions. The configuration of the x-ray

emitting plasma appears to be governed by the magnetic field.
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Figure 1-2 An x-ray exposure of the sun taken 8 June 1968 at 1745 UT
while an importance In flare was in progress. The exposure
was made with the AS&E 34 cm? x-ray telescope.
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Figure 1-3 Comparison between x-ray and Ha emission shows the three
dimensional structure of active regions. Three loops can be
seen to connect active regions in the left set.
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The structure is quite complex and does not correspond to a

simple bi-polar field configuration within one active region.

The x-radiation of the flare of 8 June 1968 derives neither from
a single bright point, nor from a diffuse blob of unconfined
plasma. Instead there is a general correspondence between

the regions of x-ray and He emission. (A detailed comparison
of the spatial distribution in He and x-rays is shown in Figure
1-4.) A significant exception to this is seen where part of the
brightest x-ray emission bridges a dark lane between two Ha
emission centers located on opposite sides of the zero longitu-
dinal field line. Roughly 50% of the total x-ray emission of

the flare comes from a region of about 15 arc-seconds dimension
about this point. Figure 1-5 presents a comparison between the
photospheric magnetic structure, the x-ray structure and the Heo
structure. The three rectangles correspond to the same portion
of the flare region and are at the same scale. We note the co-
incidence between the bright x-ray emission and the regions

of higher longitudinal field gradient.

Exposures taken in the slitless spectrometer configuration have
provided spectra from 3 to 15o of individual active regions.
The spectra obtained confirm the marked difference between
the flare region and other active regions (Figure 1-6). The
spectrum of the flare region is substantially harder than that of
the active region, as expected. Significant differences,
however, are also present between the spectra of non-flaring

active regions.

On the rocket flight of 8 April 1969, the structure of the x-ray
emitting regions of the general corona was observed on the
disk for the first time (Figure 1-7). In addition to the bright

limb, familiar from earlier x-ray photographs, the disk is seen
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8 June 1968 ,1743 UT

Ha 35-14A )

Figure 1-4 Comparison of the flare region in Ha and x-rays.
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1968 June 8 1640-(755 UT

Figure 1.5 Comparison of the flare in magnetic field, x-rays, and in Ha.
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Figure 1.6 Spectra obtained by the slitless spectrometer in the 8 June 1968
rocket flight. The flare spectrum is substantially harder than
either of the other two active regions shown. The spectrum of
region 9445 is significantly harder than of region 9443.

The ordinate is left blank pending absolute energy calibrations.
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Figure 1-7

1

11

An x-ray exposure of the sun taken 8 April 1969 by AS&E's
34 cm? , rocket-borne, x-ray telescope. In addition to the

active regions and bright limb, both point-like and diffuse
structures appear on the disk.




to display inhomogeneous structure. Small, concentrated, point-

like features and more diffuse structures are both noticeable.

A preliminary examination indicates that the latter structures
are more diffuse than the chromospheric structure evident in
Cak spectroheliograms. The point-like structures correspond
to particularly bright features of the chromospheric network
with bi-polar fields. The nature of these inhomogeneities in
the low corona is not yet clear. The relationship between these
structures and the magnetic sector structure and longitudinal

velocity structure of the solar wind requires further investigation.

1.2 Scientific Objectives

The scientific objectives of the post-launch and prime data
analysis phases of the OSO-IV pointed experiment were to
analyze and interpret the data obtained from the OSO-IV x-ray
telescope experiment. In particular, (1) to use the spatial
resolution of the instrument to distinguish individual active
regions in order to study their location and size during both
flaring and quiescent periods; (2) to use the extended duration
of the experiment to study the temporal behavior of the x-ray
flux from active regions; and (3) to investigate the relationship
between the soft x-ray emission of active regions and their
manifestations at other wavelengths (e.g., Ho and microwave
radio emission). The specific tasks to be performed encompass
four areas: routine data reduction, x-ray plage analysis,

x-ray flare analysis, and scientific collaboration with other

experimenters.

1.2.1 Routine Data Reduction

Upon receipt of GSFC supplied experiment data on magnetic tape,

AS&E reduced, computed and printed out the data in raster format.

Duplicate tapes were submitted to NSSDC as required.
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1.2.2 X-ray Plage Analysis

Computations were performed to arrive at spectral hardness
indices, temperature, and electron densities over selected
active plages. Correlation analysis was conducted of plage
x-ray brightness with temperature, magnetic field intensities
and gradients, Ho and other related solar parameters. The plage
evolution was studied, and the findings were interpreted using

specific plage models.

1.2.3 X-ray Flare Analysis

Graphs were constructed of x-ray flare brightness and x-ray

flare hardness index as functions of time. Computations were
made of peak irradiance of flares summed over the entire

plage subfield, of x-ray flare equivalent temperature and of

total energy output of flares. Correlation analysis was performed
of x-ray flare brightness and Ho peak brightness, flare sizes

and Ho sizes, flare brightness, and other flare parameters.
Results were interpreted using specific flare models, and an

attempt to improve flare forecasting was made.

1.2.4 Scientific Collaboration

AS&E has established collaborative relationships with other
OSO-1V experimenters and experimenters of other spacecrafts.
During the period of performance of this contract, AS&E met
and exchanged information with these individual scientists
and with interested government agencies. The contractor made
available the data and findings, at the discretion of the NASA
technical monitor, by publishing it in technical journals and

presenting it at technical meetings.
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2.0 DESCRIPTION OF EXPERIMENT

2.1 Instrumentation

The grazing incidence x-ray telescope is a two-mirror, image
forming system of optics. Incident x-rays reflect off the first
mirror, which is a paraboloid of revolution, onto the second
mirror, which is a confocal hyperboloid of revolution. The
radiation reflected off the second mirror subsequently forms

a true image of the source in the focal plane of the system.
For x-radiation of wavelengths greater than 2 R, angles of
incidence are less than the critical angle necessary for total
external reflection; reflection efficiency is therefore high.

A detailed description of grazing incidence x-ray telescope

design and application has been given by Giacconi et al. 10

The telescope on OSO-IV (shown mounted into the instrument
in Figure 2-1) is fabricated of electroformed nickel; it is
approximately 7.6 cm in diameter by 16 cm long; its collecting
area is 2.01 cmz: and its focal length is 83.6 cm. Its inherent
resolution is 20 arc-seconds. The grazing angle of reflection
for rays incident parallel to the axis is 40 arc-minutes for both

reflections.

The reflection efficiency of the x-ray telescope was measured
at the 8,3 R aluminum line. The reflection efficiency on axis
was found to be 28%. The theoretical reflection efficiency11
at 8.3 & for two reflections from nickel surfaces pitched at
equivalent angles to the x-ray beam (that is, 40 arc-minutes
for both reflections) is approximately 65%. This difference
between the theoretical and actual efficiencies is considered
typical of x-ray telescopes fabricated by the electroforming

technique. The theoretical and measured reflection efficiencies
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are shown in Figure 2-2.

Transmission as a function of wavelength for all filters was
calculated from the values of the mass absorption coefficients
tabulated by Henke et al. 12 and measured areal densities
(gm—crn_z) of the filter materials used. Their transmissions to
8.3 R Al-Ko x-radiation were then experimentally measured and
were found to be consistent with calculations, Besides the
wheel-mounted filters, there is a fixed filter in the optical
path of 0. 00015 inch Mylar with 2000 2 evaporated Al, adding
primarily 0.53 mg/ cm2 of C.

The detector is a "photoemission-scintillation"” detector.
Lincke and Wilkerson13 have described its use in the extreme
ultraviolet. The detector (Figure 2-3) consists of an external
photocathede and a scintillation detector. The photocathode
is a conical shell of nickel subsirate, the interior of which is
coated with Csl. This substance has been found, by Lukirskii
et al. 14 to have an exiremely high photoelectric guantum
efficiency for x~radiation. The photocathode is held at a
potential of -10 kV. The scintillation detector uses a plastic
scintillator mounted on a lucite light pipe, and viewed by a
l4-stage photomultiplier. The scintillator is coated with a
film of vacuum-deposited aluminum; the aluminum film is at

ground potential,

Incident x-radiation strikes the interior of the conical cathode
and causes, with high probability, the emission of one or more
photoelectrons. The conical shape of the photocathode sub-
strate structure and the planar shape of the aluminum filter o'ver
the scintillator form an electrostatic lens which directs the

photoelectrons into the scintillator. This produces enough
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scintillation light to be detected by the photomultiplier with

reasonable efficiency.

2.2 Experimental Procedure

2.2.1 X-ray Telescope

A schematic representation of the AS&E grazing incidence x-ray
telescope experiment is shown in Figure 2-4. The instrument
uses a grazing incidence system of mirrors (an x-ray telescope)
which form a true x-ray image of the sun on the Aperture Wheel
in the focal plane of the telescope., The wheel contains four
apertures of two different sizes {(one arc-minute and four arc-
minutes) which determine the spatial resolution of the optical
system. The Aperture Wheel was programmed fo step auto-
matically between complete scans of the sun, or to stay at any
desired position, As the OSO-IV pointed section scans the sun,
its image moves over the Aperture Wheel. Only x-radiation
from that region of the sun at which the instrument is pqinted

passes through the aperture for further analysis.

2.2.2 X-ray Detector Package

The x-~radiation from a single picture element subsequently passes
through one of three filters in the Filter Wheel located im-
mediately behind the Aperture Wheel, The filters, together

with a fixed filter in the optical path of the x-ray telescope

and the reflection properties of the telescope itself, permit
analysis of x-radiat_ion in three wavelength bands. These are
approximately: (a) 2.5 to 12 &, (b) 2.5 to 11 &, and (c) 2.5 to

9 X The Filter Wheel can be programmed to step automatically
between complete scans of the sun. It cycles through four -
positions: three filter positions and a calibration position.

It can also be programmed to stay at any desired fixed position.
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Beyond the filters, transmitted x-ray quanta strike the photo-
cathode where photoelecirons are emitted and are then
accelerated into the scintillator viewed by a photomultiplier
tube., The counts accumulated between data sample times

are thus proportional to the number of x-rays emitted from the
corresponding picture element of the sun. A total of 1920 such
sets of accumulated counts comprise the data from one complete

scan of the sun.

2.2.3 Data Transmission

The pulses from the photomultiplier are subsequently counted
and the result telemetered to the ground. These sets may be
reconstructed on the ground into an array of 48 by 40 numbers
which constitute an x~ray map of the sun. The position of a
given number in the array corresponds to & unique position on
the sun and the magnitude of the number corresponds to its
brightness in x-radiation. Data accumulation time between
these numbers is 0. 14 seconds. Due to readout delay time,
the actual time interval required to accumulate the data for
one x-ray filtergram is 5. 12 minutes. Thus, if the Filter Wheel
is cycling (as is usually the case}, 20.5 minutes elapses
between consecutive filtergrams through the same filter.
Table T lists the instrumental characteristics of the OS0O-IV

telescope experiment.
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TABLE I

OSO~IV INSTRUMENTAL CHARACTERISTICS

SPECTRAL RANGE:

SPATIAL RESOLUTION:

TIME RESOLUTION:

MINIMUM SENSITIVITY:

2.5 -128  (2.65 pgm/cm® Beryllium filter)
2,5 -11 R - (1.4 ;ugm/crn2 Mylar filter)
2.5-9 8 (9.4 ugm/cm® Beryllium filter)

1 arc-minute

4 arc-minute

5.12 minutes

20.48 minutes

l.4x 104 photons/cmz—sec

3.5 % 107° ergs/sz-sec (107OK)



3.0 CALIBRATION PROCEDURES

3.1 Ground Processing of Telemetry Information

The initial output "raw raster" consists of solar x-ravs,
background counts that are due to spacecraft generated noise

{a function of raster position), and energetic charged particle
counts, The latter counts depend upon spacecraft orbital
position and time, but are independent of raster position.

To determine the number of true counts due to solar x-rays,

ﬁ, as a function of raster position, one must subtract from

the raw raster an "average background raster,"” which contains
the spacecrait generated noise and the average charged particle

counting rate.’

The average background raster is generated from raster scans
utilizing the Pe55 calibration source, instead of the x-ray
filters, in the optical path of the telescope. Rasters obtained
when the spacecraft was passing through the South Atlantic

Anomaly are removed entirely from data processing.

The number of true counts, N, accumulated during the 0. 14
second live time interval between data words is related to the
spectral distribution function, ¢, at the spacecraft by the ex-

prassion:
N (@, b, t, T)=G.14Aﬁ‘(b,h)¢(a, t, T, A)d A (3.1}
where a = Aperture Wheel index, indicating the angular

resclution mode of the experiment;

b = Filter Wheel index, indicating the transmission filter
in position, and thus specifying an effective wave-
length passband;

time;

=3
1]

spectral parameter indicating the nature of the source
spectrum;



sensitive collection area of the telescope aperture;

A=

A = independent variable, wavelength, in B;

¢ = spectral distribution function of radiation at the
spacecraft (units are photons/cm%-sec- : and

F = instrument detection efficiency function.

The function of F (b, A ) is expressed by
Fh, A)=r(x)e{tlg(r)xb, ) ) (3.2)

where r = telescope reflectance;

€ = scalar part of the photocathode detection efficiency,
calculated from the in-flight calibration mode;

q = photocathode guantum efficiency indicating the
probability that at least one photoelectron will be
emitted upon irradiation by a single photon of
wavelength A; and

x = filter transmission function.

The functions F (b, A ) for the three filters used in this experi-
ment appear in Figure 3-1., A more detailed discussion of these

relations is available elsewhere. 15

3.2 Determination of the Calibration Counting Rate
The average background raster is constructed in the following
manner. The constant, N is the average counting rate due

cal,
to the Pe55 calibration source, and is proportional to the x-ray

detector efficiency. The quantity N is generated by

averaging the counting rate of 40 1’61;\1701'615;l trcler positions, where the
effect of solar x-rays and spacecraft generated noise are
minimized. In practice these positions are usually the top

20 and bottom 20 lines in the first half of a raster. 80 lines

per raster were used for data from later in the spacecraft's
lifetime, to improve statistical precision due to falloff of the

experiment detector efficiency. The least sensitive mode of
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the experiment is used. The quantity N 40 cal is generated by
averaging the counting rate in the corresponding 40 positions

of the calibration rasters taken during the same time period.

N is then calculated by subtraction of N from the
cal 40 sun

corresponding N40 cal.

Ncal can now be subtracted point by point over the entire
"average calibration raster," obtained by summation of all
calibration rasters during the specified time interval. The
average background raster for this interval is thus produced.
An x-ray filtergram of the sun,containing only solar x-rays, is
then obtained by point by point subtraction of the appropriate

average background raster from the raw raster.

Time variation in the sensitivity of the detector is monitored

in the calibration mode. Figure 3-2 shows the time variation
of the detector sensitivity for the first six months of the
satellite's lifetime., The detector sensitivity. N 1 has-been
corrected for the natural decay of the Fe55 sourc:::l whose mean
life is 3.90 years, and normalized to its value on 27 October
1967, the starting date of routine solar scanning. It is
apparent from the graph that a one~-third reduction of the

value of ﬁca occurred during the first few weeks of operation.

The exact caise of this decay is unknown, but probably is
assoclated with deterioration and/or coating of the CsI photo-
cathode surface. The sensitivity then decreased more 'slowly
thereafter, The sensitivity remained high enough to allow
monitoring of the x-ray flux of active regions throughout the

perlod of this report.

3.3 Turther Corrections to the True Counting Rate

3.3.1 Methods of Approximation
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Figure 3-2. Time history of the relative x-ray sensitivity of the
instrument, Ncal’ normalized to 27 October 1967,



The true counting rate per data word on the reduced x-ray
filtergram must now be corrected for the time variation in
detector sensitivity shown in Figure 3-2, From such a graph
a daily multiplicative factor is computed that is simply the
normalized rate of Ecal on any day to the value on 27 October
1967. It should be emphasized that all such corrections are

relative to the initial in-flight conditions of the spacecrait.

‘To derive informai‘:ion on the total flux of an x-ray emitting
region on a filtergram, ring integrals are formed about the center
of the region as described in Section 4,4, For ease of compu-
tation and to avoid overlapping active regions, it is convenient
to truncate the integrals at arbitrary radii from the center of

the emitting region. Thus it is necessary to determine correction
factors for the one and 4 arc-minute aperture stops to estimate

the remaining flux in the uncounted rings.

Anticipating a result from Section 5.2.3, we find by comparing
the observed x-ray intensity distributions of flares with the
telescope response function that the flare brightness dis-
tributions are on the order of one arc-minute or less. Because
our smallest telescope aperture diameter is one arc-minute, we
make the assumption that the brightness distribution of flares
represents the point source scattering function of our instrument.
We chose the brightest x-ray flare, uncontaminated by adjacent
regions, that occurred during the period covered in this report
for determination of this "point source correction." Thig flare
occurred at about 2200 UT on 16 November 1967. We calculated
ring integrals for rasters near the flare's peak intensity in our
two aperture modes. A table was produced listing the per-
centage of the total flux contributed by each ring. Thus to make

the correction, the flux calculated out to a specified ring is



divided by that ring's contribution factor to derive the total

estimated flux.

This method is also applicable to any emitting region observed
on rasters obtained with the 4 arc-minute resolution mode, since
the majority of the flux from such regions is emitted from areas

smaller than 4 arc-minutes.

3.3.2 Absolute Flux Calibration

In order to convert our measured counting rates to an absolute
flux scale, we have compared our measurements for selected
x-ray events with those of other experiments. One of the most
useful comparisons was with data obtained by the University of
Iowa detector on board Explorer 33, which operates in the same
approximate waveband as our detector. We have used these‘
calibrations to calculate representative flux values for x-ray
emitting regions on time scales of interest. Some of these

data appear elsewhere in this report.



4.0 COMPUTER REDUCTION AND ANALYSIS ROUTINES

4.1 General

The data analysis and reduction routines for the OSO-1IV pointed
x-ray telescope experiment are utilized on AS&E's in-house
IBM system 360/40 Data Processing Facility. The program
formats are mostly written in PL/I language and may be read
from PL/I, assembly language, or COBOL. A few short, older
programs are written in FORTRAN 1V. Listings of the important

data reduction programs are presented in the Appendix.

Data reduction commences at AS&E when compatible magnetic
data and spacecraft attitude tapes are received from Goddard
Space Flight Center. When the tape information has been
processed onto in-house tapes, the originals are returned to
GSFC. Routine data processing has essentially been completed
from the start time of telescope routine scanning, 25 October
1967, to the time of the failure of OS0-IV's second tape recorder,
12 May 1968. Reduction has been delayed for the periods
28 February to 6 March 1968 (telemetry tape) and 23-28 April
1968 and 7-13 May 1968 (attitude tapes) because corrected
magnetic tapes have not been received from GSFC.
4.2 Routine Conversion of GSFC Magnetic Tapes to Raster
Format

4,2,1 Raw Raster Generation Program

The GSFC telemetry (" Main Frame") tapes are converted to tapes
called Telemetry for the same time pericd at AS&E. GSFC
attitude ("Subcom") tapes are converted to tapes called Aspect-
Ephemeris ( ;E) also for the same time period. The spacecraft
attitude and telemetry data are then combined onto a single
"Raw Raster" tape, and the information printed out with the

use of the Raw Raster generation program. Two print sheets are
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required per raster scan, one for essentially the attitude informa-
tion and the other for the telemetry readout, or raster scan,

itself,

The following information is included on the attitude sheet:

the date, the Universal Time (UT) of the first raster data word
and day of the year to 3 decimals (1 January 1967 = 1), the

filter wheel position as determined from the Analog Subcommutator
(ASC) #5, the aperture wheel position from ASC #7, the filter
wavelength interval, the ephemeris and aspect data at the start
of the raster scan (angles in degrees and altitude in kilometers),
the sidereal start time (UT) in degrees, the number of unin-
felligible raster scans skipped since the last raster on tape, the
number of data words recorded on the present raster (1920 for a
nominal scan), the number of questionable and missing data
words on the raster as set in the telemetry tape by GSFC, and the
average readouts from the four ASC voltage monitors for five

equally-spaced intervals across the raster,

The raster scan consists of two-digit "words" in a hexidecimal
code. The scan begins in the lower left corner with a 3-4 word
signature. The recording time increases vertically up the first
column, down thie second, up the third, and so on until the end
of the raster is reached in the lower right corner, Details on
the spacecraft telemetry have been recorded elsewhere. 15

Figure 41 shows a typical raw raster scan.

4.2.2 Background Raster Generation Program

The Background Raster generation program uses only the Raw Raster
tape described in the previous Section. The method for calculation
of the average background raster is discussed in Section 3. 0.
Average rasters are computed daily from 25 October 1967 to

26 January 1968, and weekly thereafter. The time interval was
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RAW RASTER SCAN STARTING AT UT NOV 11, 1967 UT TIME 2 2 1l1.48 DAY BF YEAR 315
01 1/2 MLIL BERYLLIUM LAMBDA 1 3 2.00 LAMBDA 2= 13.00 KN = 1296.0G/EPSILON
11 40 MIL APERTURE

1 5 10 15 20 25 30 35 40

48 ©303030301C401010101016100020301040203040400000502020102020302030204040202020306 48
0003G0000CC001010304020502010304000402010202070304040302060004020305010206060805
02020006040102030202020203030203010002030201020304030202040406020404030504030305

45 03040104060402030101020300040200030603020503020500040302060204000305050504060304 45
01040301020304030200020101000402060400020305030402020401040305020302030402050604
06030103030504050206030404060302030302040303030102000400060602060403060204010603
05050501036002020304000204020204060102040000050302000102040203030503020103070406
0203030305030403670202(202040301030005020401030302040303020202020A04040703020606

40 0602060405050806030105¢003060405010402020200000204010302030505070303030005070604 40
04020405040406050104020406010301040302040402060401040504040306060605050302090808
06060905030508040503040404050301050603070105040303040103040406030403030508040705
0807060E070707030305070605010004030203040304000302040202020104050407030602050801
05C508080AC70605050403060203C003050203060002040504020605040004030306080708060807

35 OT7CBOD0AI4070D0907020403020502020301040306030507040506070003040320503080106050604 35
0806101117130C0F030507C6050203020101050303040404030103030402020600060650505070C04
1313R424101115086407050306050503040403040202040303020203040208040506040708050608
001B262831120D0F000B050404050004030203050408030105020200030209030503050A06080707
1E24484D2F 2F 1 40F 690809050204 0403010303030303020100040600050805050B06020408070905

30 131C3E524026160E080C0305040205040304080401050303010403030409¢30609020508040A0609 30
14254864583D1C130C080A0405090402020406010501030407020105040204050806050904070805
19244760413420120609010204030203040403000904030301090304050606050407060E05060804
1A313A604830130E0708060A09060305040605050302040501040804020703040407070906070807
16333F4336281813080808C401050403030306080301060500030705040508030509080604071007

25 141A28391F1E12091C05060405050304030203020A03060604090403060308040604050E0C060607 25
15142028171605110603030907080407010702040402010302070501090507040807050A0C080T0C
QE15161313100806110609060505030508010103020105070104030E0B07090705030C080607090E
0607140C0A0D020404060307620103020304050506050A05030402050805090803000B0B0I0E0D] L
060ACT0B060A06070704040605040106030405020703020307050303050706050C0A0C0B15170C0E

20 07030C04080705040307030506020601040204020601050204000601050809080905140F11161911 20
€1060805030805040503020803080203030204020004030505050807080300040E11151827282B1E
0405060206030605040402030303030602000404040402010203040605090910081316232F2E411F
0602090502040204050601030405030801020403010304090303070507080008060F152B846634324
02€40102040201050104020102010101040804060202030406096505020709080C14163448404C42

15 0003040401040202020607040305040201040401080606010303050503080C0C0B0E1534425A4A1F 15
01€3050203010204040101030102040303040406030305090404020704060807080C151B3A4T3E26
02030401050204020203040305050306010505010302090703040408060404060A0F0F14222E2A19
£5C202000101070502010301060305020104050201040203040202080408080508090F08101F1313
01C€40003010501020202010404010305020603030401050303050307070306050560A0F14080E100B

10 02€5050203C002010303010302000100010103010201050402040309060702040707090C0BODOCOC 10
02030101030304010505010103070201010402040205040207030302030502080908070A0C0A0D07
01000202020204040001040401000302050402030304040202020102050102070A04080408090D0A
£30301000202050904040360000502020204020204000202020407040404040604050A0606050404
00£3020203€0040201010100020204040302020202010604050102C00504010203050A08060E0809

05 06CC60GEa10102010302050501030107040404020300010202030407050706020206030407080706 05
FFO5C4060103010101020201€00201010202020102060301040102030208030606060A0506030806
FFC1010202030201000001¢002000201030506010303050402010603030304020205060506060703
FF02020000000301030200020201020307020204030203050301030203040606050604040406070A

01 FFC201030304000201000001030100010101020201030201020060304020204010604060806050802 01

1 5 10 15 20 25 30 ER] 40

Figure 4-1. Typical solar raw raster scan (11 November 1967; 0202-0207 UT).
The most sensitive mode of the experiment was used for this scan.
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changed to improve the statistical fit, because of the deteriora-
tion in the detector efficiency. Two print sheets are again
required for each average raster scan. The UT interval in both
date and day number appears across the top of each sheet,

The interval extends through one exact 24 hour dav, or 7 day

week, with no overlap.

Rasters are rejected by the program for the following reasons.
The first part of the first raster scanned after the spacecraft
reacquires the sun from a night side pass is unreliable. There-
fore, these “sunrise rasters" are rejected from both the cali-
bration raster and sun raster samples., Also questionable and

missing data words are excluded from the sample,

A calibration raster is rejected if at least the first 20 columns
are not present, if the average count per word exceeds 5 in the
first 20 columns (this criteria excludes rasters obtained when
the spacecrait is passing through the South Atlantic Anomaly -
see Section 4. 8), or if there are more than 100 interspersed
missing and questionable data words. Also if the count per

word anywhere on the raster exceeds 20, that word is rejected.

Ouly sun rasters obtained with the instrument in the 0. 002 inch
Beryllium filter and one arc-minute aperture modes are used to

calculate N In addition to the calibration raster rejection

criteria, th: ?as:;;nz columns of a sun raster are removed if there
are less than 40 complete columns (i.e., less than 1920 words).
This is necessary because of anomalous noise at the end of such
"short rasters”. Data words are rejected if their count on sun

rasters exceeds 10.

The number of rejected rasters and words and the number actually

used in the reduction are listed on the first print sheet. Also

. .
listed are the values and statistical errors for N40 sun’ N40 cal’



and l\_Ica The raster scan itself is printed out in the same

1.
format as the raw raster, with the exception that each word is

given in decimal notation, the first digit in units and the second
in tenths. Figure 4-2 shows a typical daily average background

raster.

4.2.3 Corrected Raster Generation Program

This program combines the information contained on the Raw
Raster, A-E, and Background Raster tapes for the appropriate
period, to produce a "corrected raster" or final x-ray filtergram
of the sun. Again two print sheets are required for each raster
scan. The attitude sheet contains the same data as presented
on the equivalent raw raster sheet, with the addition of the value

of ﬁcal used for the requisite average background raster.

The corrected raster program uses the following algorithm:

N, =N, - B, (4.1)
i i i

where I_\fi = the true count rate of a word i;
I\Ti = the raw count rate of word i from the raw raster;
B, = the background count rate from the same position
on the background raster,
A word is not printed on the corrected raster if either or both

of the following conditions hold:
N, <1.0
i
N, <2/B" (4.2)
i i

Words are suppressed in this manner to make x-ray emitting
regions stand out for ease in analysis, and to minimize noise

counts. A printed word consgists of a two digit decimal in log

base 2, i.e., 1og2 Ni'

to 23' 0 or 8.0 decimal.

Thus the data word 30 is equivalent
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TIME INTERVAL FROM NOV 11,1967 O O 0000 TO NOV 12,1967 0 O - Q000 DAY OF YEAR FROM

AVERAGE BACKGROUND RASTER

1 5 10 15 20 25 30 35 40

48 151914181922202121232211252321262025211919252724271683228333131373231403131333233 48
17181417222017221721191722182117172425251822252722242826292629302928293640413844
16182018252318212418212318182025211824242225252425302627312629273632302736313440

45 23201816201815202117193122241818242123212622203127292632342227323731223835374841 45
17141718202015242323212019172626192427282928322736213032313332273133343935423949
16161722161718202122172118222326302626312623292923283027243027T322729373942413745
17181718182021182C25221722221820262528272028272627322625352738313225323831444241
12162214172024242521202223302425212628263127242529313130372828373435323543344743

40 18131823161823172018182220262125192326302722302333273128333133373740343244494743 40
18231722202223211524262026242822231919222523282629262930373529353241383535464840
13122122212122312528231820233023252034303028232928272825273239313141373839404241
17181821212122232116282626222525232529302829302927342938353235353732404643424554
22162020242220202325252725263130312626262628273227343734253625353035333637394147

35 16212119212926252623273024212622272826252329263030353837343230363538493846454652 35
18272022171827212822222323242720232329302628323832373432313631353635393847505360
171222172125212529262326208262825282926302938303226373236293938353241384747385453
19202224232328232624222325281622342721313724232934313329393641373739425051455454
23192018132726272026202325232032272730253336293631322831272934424135544047515857

30 17151619252927222222252723262428272531332931282431323130323433423740435155545266 30
22131719192322192627231825252827212630273032283033312831283934334444543852656164
2412201724222222232225213026232828262632312735363430323839383740364T7455154595659
17172316232525182221252930272225322728282832363334353435363137484755594552595753
23222517192921232C21222323253025252733272720312236303433424333354T49546463626666

25 21181920202421222630262727242530332230252724322533343032343443444857525359617771 25
24181820172220232226252322192128253033272129263430273134444137494545535658596272
16231721172422181¢618232223233132322823323028323233333640344136465T744586566587772
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221522201820202115202322262730222225273026233434304438403537446514854595661586576
18162417262117142022282418262322262429242332283132263942414139405453515764655766

15 14131814182321222020171524262322222325242821313523303034404047505351565559707472 15
22151916222121201918251718182522252223242729322333323136394140394258484759T706387
13211520172019202118212015232020242526232026222831273028414141373843566055645777
13151817171722211820261822242323212117332630272229283031403845434044466055557270
16161722161217241823222618242115202024302319212727272033383331434443465458556269

10 17191515181912201623251918192616222721212524222726282433254438414052505454667678 10
20171622131317251717152418201818212325212323252629273326313535424151545254666868
22131617151515141216181824212216172119222328223131233128263543413547474849565774
06201411172019172017182220202020202427212324192626253126313035404641425145626870
04141512161713162025182021181916211820172125222417322829313831323544434458566370

05 00181216121017151713172217142122192215152519272725302528333634413837464451636360 05
0013161417141117161820201621171724182220202118212520231723273431363T7444352475469
00131117121116131316171815171820161615212026172017162727292828413327423948495161
00171219121710151319152017231519152216202020202524192527303331303227414553534668

0FI 00131614111611141715181617152215161817221218192123242325262924282828423939494756 01
b 5 10 15 20 25 30 35 40

Figure 4-2 Typical daily average background raster (11 November, Oh uT,
to 12 November 1967, 08 UT).
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Typical corrected raster scans appear as Figures 4-3 to 4-8.
These 6 scans show the development of flares in 2 active regions
for the time period included in Figure 5—4, Figure 4-7 was
produced by combining its equivalent raw raster (Figure 4-1}
with the daily average background raster covering the same time

period (Figure 4-2).

4,3 Fulfillment of NSSDC Requirements

Raw raster and background raster data tapes have been submitted
to the National Space Science Data Center (NSSDC) as required
in the Statement of Work. A card deck of the corrected raster
program (see Appendix) was also included. The tapes are
complete for the period 25 October 1967 to 12 May 1968 with the

exception of the gaps noted in Section 4.1,

4.4 Active Region Ring Integration Routines

4,4,1 CalComp Plotting Routines

A major effort of the reduction program at AS&E has involved

the generation of x-ray intensity vs time plots of individual-
emitting regions, followed for periods of up to 60% of a single
solar rotation. Several regions have been followed for more than
one rotation. 32 regions have been plotted for the time period
covered by this report. A list of the regions followed and the
periods covered are given in Table II. Most have been analyzed

in detail and the results appear in Section 5.0,

The plots are produced in the following manner. An active region
is selected for study for various reasons, mainly based on its
overall intensity and level of activity over an extended period

of time, Once the region of interest is selected, its approximate
center is located in arbitrary raster coordinates on the corrected
rasters, The coordinates of the center are then listed as the

region moves across the solar disc,
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TABLE II
ACTIVE REGION TIME HISTORIES LIST

McMath Approximate McMath Approximate
Plage No, Period Followed Plage No. Period Followed
(1967) (1968)
9034 28 Oct. , QE - 1Nov.,, of 9132/3 2 Jan., zsﬁ - 6Jan., 6
9047 27 Oct., 6h - 12 Nov., 19h 9146 2 Jan., 23h 19 Tan., 12h
9062 10 Nowv., Oh 16 Nov., 21h 9184 26 Jan., 6h 1 Feb., 20h
9073 10 Nov., Oh 27 Nov,, 11h 9188 29 Jan., 23h 11 Feb., 5h
9082 17 Nowv., 16h 4 Dec., Dh 9204 8 Feb., 11h 22 Feb., 23h
9088 24 Nov., 15h 4 Dec., 0h 9222 18 Feb., 8h 28 Feb., Bh
9091 24 Nov., 15h 4 Dec., Oh 9224 21 Feb.,, 0h 28 Feb., Qh
9101 1 Dec., lsh 14 Dec,, 14h 9225 .22 Feb., 18h 28 Feb., 9h
9107 5 Dec., 11h 6 Dec., Zlh 9267 10 Mar. , 21h 22 Mar. , Gh
9108 2 Dec., 11h 17 Dec., Oh 9273 23 Mar., 31_1 1 Apr., 6h
9110 8 Dec,, 16h 12 Dec., 8h 9281 21 Mar., 10h 27 Mar,, 0h
9115 8 Dec., 16h 23 Dec., 231_1 9285 19 Mar., zh 3 Apr., 15h
9118 12 Dec., Sh 17 Dec., Oh 9286 24 Mar. , 0h 6 Apr., Sh
9128 25 Dec.,, § 31 Dec., 6 9313 8 Apr. , 8h 23 Apr., zh
9337 24 Apr,, 13h 30 Apr., 10h
9358 30 Apr., 21h 9 May, 20h
9364 27 Apr., wh 12 May, 23h
9372 3 May, 1 10 May, 11



CORRECTED RASTER SCAN STARTING AT UT NOV .10, 1967 UT TIME 15 57 33.18
. Q1 1/2 MIL BERYLLIUM LAMBOA 1 = 2,00 LAMBDA 2= 13.00 KM = 7060.00
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S | 5 10 15 20 25 30 35 40
48 mmm o =23 - e e
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17 18--23 15 19
-24 ———— 18~ 2l——————=——- ———
35 —=16----25 17 —————— ————— -— -—
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20 - 19--- 19-=-=19--2121~—==27--
20 — -— -
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nmm = | S m———=14 23 17 22 2936434150454943
—————————————————————————— 24 21206233229424754585841
13 16 17 2941405257646353
-~=-]18= 15 —————— 2o———=~29415164626356
15 24 19 21 27--27--3536435463646354
———————————— 16——- 15 23~=15-===18-~-——=-m21~=26263124425655605950
- 4 32424553544948
3 16-- 1616~ 20====2Tmmmmnn 24263837464042
- - 1822=~—=2]lr=2Ymm==24=u2T-~33273%6
—10 .15 === -——= 24 ) e 283733-——-
- 22 = 202 I == 2 e
21 13--1821 18 2923--23--
— T 16 2B8~~16 18————22-—-2b6——————————— 26————
00 - 15—- -25 23
05 == -— - ————— 21- ——
ng o]l ——— -——20 —————— e 2 e e
8 25 20-- -
—_ 01 nx- ——— 17 ———— -
1 5 12 15 20 25 30 35 40
Figure 4-3 Corrected raster, or solar x-ray filtergram, for 10 November 19

1557-1602 UT. Note

the two active limb regions: McMath

plages 9073 (left) and 9047 (right).
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CORRECTED RAéTER SCAN STARTING AT UT NOV 10, 1967 ur TIME 19 8 31.08

48

45

40

35

30

25
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05

01

01 172 MIL BERYLLIUM LAMBDA 1 = 2.0U LAMBDA 2= 13.00 KN = 7060.00
11 40 MIL APERTURE EPSILON = -18 N RAR CAL = « 58
1 - 5 10 15 20 25 30 a5 40
48 13 14 23 20
14 - 19
------------ 17--1¢6 17 19 L8 - 26
45 2121 22 26——15 24——-21--20
1418 24 17 16 18 20--24
) 2127 20--2423 2521 23
131820-—--24—-28 30 23
———————— 18——1617~=21==17 22--~~23 21
_ 40 2826--1918----2020--24 19 26--21
21312821261723+-1929~--~~2016 20 18—-29 -
30--332827--2030--1921~ 21--2420 21--23 20
—_ L27~—2635272826271—————— 19--2218-- 18 20 21
30283440373329-—=-16152317--15 - 252629-—mm—m—m
35 3226323641422529—————~ 2220--25--231824 - —-————24 2920 -
153843464545343632192223 - 2826=-—— - 19-—3024=—==51-—
39374T5053504342373018--27 20— 2422 22 27 21252229
374047505753453735272423 2420 21 20—--21
43465057641585139-—-2921 3024 26—
30 2945595760571503932252134————————— 24——==18-————— 22—~—=—3526—————— 32--2533-===——
495057616158544440352421262025--40-—-2926 27 1927 292726———~26———
- 3654566060554835382929-——-—— 23--22——————= 202123--2024-=1930242729-—29--24—-2432
4653615161544 742363030 152418 3126282821----38322932
S5(56626569584040213419361T~—==—— 25—————m 1726=--23-=-29——--2221----283122--28413727
_.25. 4555A182A35544424323--22 212223===~-1125=-===2626~—24313235%3331-—
4050606160514139--292630181926 1823 2126—--203427193638282734393039273242
4147565647504227252429 18--15 1822 20 25--3029273234324149424145
—r. 404T478545452833272728—--15 2422 -—22 24~-21223423~-333636443B46454645
3136374737334135222836—~—————— 29162816——————— 27——2829~-313335394242434856545748
20 242834392626--15 2522 23222936273536434338515063606059
—  ==29153031301620--242623————— 2417-~29====}8=——=243134--3B3537464B545967717364
-=2420272015—-22 17 29 2120 22——2421—-24303038364646545T765T7T7757971
25-—2420-=22——} J=mwm]Pmmmmmmmm 27171815~——~24~—2321--28--333233344945606981818474
e ——1B26 24 20 15--23--232128322541404856627182818278
15 =—————— 22— 17-—-20 21 19——233023-—-—-182820~-—-29—-373435393750617079848176
—=—26——17—-2120——14 15 272524302628363645545763T4797670
.. —=181616 1819 17--2423263029454043526065736860
-—=14 2618 23-—-23—-—20~~——23~-=3140--382944475454626057
—————————————— }7————1Bmmemmsmen] §om 2] 2fmm 2h————==31-~2920293132414136365250545048
. 10 ————————— 2l==———- 23====2 === 1§--261518———26————— 2121323030--31444446504544
———————————— 13--18-=13-——=~=161716--—=2015--302922~—-——-212022--3024--44313840384044%
--1121 13==1721==26==2020==—~—m=———==—m 2720--2528362531342333--29
oo mmmm——— 19-——- 16 1824——34-~-=292823413529-~3832
10~~1510—==—m— lg=mm—m=—22 14 261T24————22212T253527T2730293226
05 18 23— 15 1420 19— — - 33--293327-~25~--
-  [Of=—r=—m-=r=17=r=rr—1ll——- 25 18--—=-2}-———— 22—————- 27
D8 is 23 2516 20—-18 26 2523 29
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D1 Da 19 24 27
1 5 10 15 20 25 3Q 35 40
Figure 4-4 Corrected raster for 10 November 1967, 1908-1913 UT. A flare

in region 9047 (right) is near its peak on this raster.



CORRECTEC RASTER SCAN STARTING AT UT NOV 10, 1967 T TIME 21 4 44.16
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Figure 4-5 Corrected raster for 10 November 1967, 2105-2110 UT. The

bright x-ray flare in region 9073 (left), evident in Figures
5-3 and 5-4, is near its peak on this raster.
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CORRECTED RASTER SCAN STARTING AT UT NOV 11, 1967 UT TIME 0 5 58.49
01 1/2 MIL BERYLLIUM LAMBOA L = 2,00 LAMBDA 2= 13.00 KN = B311.46
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~--23 1816 1822 30=e3 =3 0—m
— ~-21 T P A— 1620--16 27
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01 D8 14 20
1 5 10 15 20 25 10 35 40
Figure 4-6 Corrected raster for 11 November 1967, 0006-0011 UT.
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CORRECTED RASTER SCAN STARTING AT UT NOV 11, 1967 UT TIME 2 2 ll.48
01 1/2 ¥IL BERYLLIUM LAMBDA 1 = 2.00 LAMBDA 2= 13.00 KN = 83Ll.46
11 40 MIL APERTURE EPSILON = al5 N BAR CAL = « 75
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17 13 -27 20——2825404557605849
————22—18 20 2820 24 27333238B4853524])
———————————— 2315 18 23==20=—=—2022342434473636
-=13 —19-— 18--20 -———16 L e e— 253439=-=3133-—
10 ——-1£18-—- 5 L) D ———— 272527-——-
1717 23 20 2823 27—-26——
~=1414 18 27 26—=29==
NS B 1729 18 - 20 26 —_—
-—14 20=~17-——— 25 32-mmm
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01 DB-—- 13 -— 17 28 -
1 5 10 15 20 25 30 35 40
Figure 4-7 Corrected raster for 11 November 1967, 0202-0207 UT.

Compare with Figure 4-1, the equivalent raw raster scan.

4-13

48

45

© 40

35

30

25

20

15

10

a5

ol



CORRECTED RASTER SCAN STARTING AT UT NOV 11, 1967

UT TIME 4 48 4.25

D1 1/2 FIL BERYLLIUH LAMBDA 1 = 2.00 LAMBDA 2= 13.00 KN = 831l.46
11 40 MIL APERTURE EPSILON = .15 N BAR CAL = +T75
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Figure 4-8 Corrected raster for 11 November 1967, 0448-0453 UT.
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A region can generally be followed for as long as desired until
it rotates around the limb of the sun. However, several factors
limit our detection ability of these regions. The primary problem
is the decay in detector sensitivity. Nearly half of the regions

" were studied during the first two months of the spacecrafi's
lifetime, when the sensitiviiy was highest, and thus statistical
fiuctuations in the count rate were lowest., The instrument
aperture mode is an important detection factor, because the
4 arc-minute aperture mode has 16 times the flux gathering
power of the one arc-minute mode. The filter mode is of lesser
importance for this process, since only 20.5 minutes will elapse
between filtergrams taken through the most sensitive filter.
Rasters obtained with high noise counts (see Section 4. 8) limit
the number of rasters available for analysis. The greatest
number of "noise rasters" are those acquired in the South Atlantic
Anomaly; typically these rasters account for 15% of the total

number of rasters obtained daily.

The list of center coordinates and the duration for each co~
ordinate for a given emitting region, are entered into the
particular ring integration program desired. Three tapes are

used with these programs for the period of interest: the Raw
Raster and Background Raster tapes, and an empty tape on which
ig printed the program results for use on AS&E's CalComp plotter.
Raw raster rejection criteria are the same as discussed in Section

4,2.2.

The ring integrals are calculated in the following manner. The
coordinate of the center word is defined as Ring 1. Ring 2
consists of the 8 data words surrounding the center word, Ring 3
the 16 data words in the next square ring outwards, and so forth.
The total uncorrected ring integral is then formed by summing

the contributions from each ring over as many rings as desired,
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Generally the integral is taken to include 10 rings. Ring sums
are calculated about the same ceniral coordinate independently
for the raw raster of interest and its corresponding daily average
background raster. Then the background sum is subtracted from
its corresponding raw raster sum for each ring sequentially
outward from the center, and the remainder integrated. If at any
time the remainder for any ring is <0, the integration is truncated
at the previous ring. The program is required to integrate to at
least 2 rings, since occasionally the central word (Ring 1)

remaincier is <0 but contributions can still exist in outer rings.

Finally corrections are applied to the integral to account for the
decay in detector sensitivity and the point source response
function (Section 3.3.1). The results are printed out in a format
that lists for each raster scan the date, the UT and day number of
the beginning of the scan, the filter and aperture modes, the
integral with the number of rings counted and its statistical error,

and the corrected value with its error.

The final output is generated on the CalComp plotter. These
plots present the time history of an individual emitting region.
The corrected counting rate integrals are plotted on a vertical
log scale vs a linear time scale. Corrected integral values less
than 100 counts/0. 14 seconds are not plotted, because of their

low statistical significance,

Three different programs determine which filter and aperture mode
combinations are to be displayed on these plots. For all emitting
region time histories, plots are produced which display all filter
and aperture mode combinations with error bars. The upper half
of Figure 5~4 is an example of this type of plot. A second
program plots only those integrals obtained when the instrument
is in its most sensitive filter mode (0. 0005 inch Berylilium).
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Both aperture modes are used, but error bars are not printed.
This program uses a linear time scale of 0.5 days/inch, whereas
the first program uses 1.1 hours/inch. This scale reduction
allows one to easily detect systematic long—;‘,erm variations in

the emitting region.

Typical examples of this compressed time scale type of plot
appear as Figures 4-9, 4-10, and 5-3. Typical error bars are
shown on the right side of Figures 4-9 and 5-3. Figures 4-11
through 4-26 are tracings of the important active regions .
followed during the period covered by this report. All of these
tracings are drawn in the 0. 0005 inch Beryliium filter and 4 arc-

minute mode.

The 0. 0005 inch Beryllium filter plotting program was not used

for emitting regions studied after the end of January, 1968.
Instead another program was used, which_plots all integrals
acquired with the 0. 0005 inch Beryilium and 0. 00025 inch Mylar
filters in the 4 arc-minute aperture mode only. This change was
dictated by the reduction in detector sensitivity, which decreased
the detectability of non-flaring emitting regions through the one
arc-minute aperture. The Mylar filter transmits at least 70% of
the incident flux of the thin Beryllium filter, and is therefore
useful for filling in time gaps on the plots created by the

elimination of the one arc-minute integrals.

4,4,2 Raster Active Regions Summing Program

This program performs ring integrations of up to 7 selected
emitting regions on a single raster, The appropriate raw and
background raster tapes are used witn the following input data:
the day number and UT of the desired raster, the number of
regions on that raster for which ring integrals are needed, and

the center coordinates for each region. Any number of rasters
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Figure 4-21A. Tracing of the time history of the 2.5 - 12 & x-ray
emission of McMath plage region 9267,



£e-¥

X-RAY INTENSITY (counts/|40msec)

105

104

b I T

T 1T ¢ U 17

-

I
15 16 g 18 19
MAR,[968

Figure 4-21B, Tracing of the time history of the 2.5 - 12 i x-ray emission of McMath plage
region 9267,

I }f\ M
) | . l I ] | ! . \H 1\ ! \ ] . ] ) '
I T [ 1 I T T I T | 1 ]
20 21 22

23



FE-F

X-RAY INTENS!TY (counts/|40msec)

105 =

o
E3
el

103

B
-]

[]
T 1 1 %

lllll

102
23

24 25 26 27 28 29
MAR, 1968 APR,I968

W ) M |
1 1 { L | 1 | | i 1 1 I | 1
J i 1 : ] f ] T i y j t i t i

30 31 |

Figure 4-22. Tracing of the time history of the 2.5 - 12 o4 x-ray emission of McMath plage
region 9273,



Se-¥

X-RAY INTENSITY {counts/I140msec)

Toki

103

-
—

L3 B |

|

20 2! 22 23 24 25 26 27

MAR, 1968

Figure 4-23A. Tracing of the time history of the 2.5 - 12 ] x-ray emission of McMath plage
region 9285.




9e-v

X-RAY INTENSITY (counts/I40Omsec)

LI N I I e §

I B T |
[ T N 2 I |
LI S N e |

o
Y

o
ol

lo2 —t \ —i
27 28 29 30 3| r 2 3 4
MAR, 1968 APR, 1968

Figure 4~23B. Tracing of the time history of the 2.5 - 12 3 X-ray emission of McMath plage
region 9285,



Le-¥

X~RAY INTENSITY {counts/i40msec)

10%

102

Gt } z l : e — - +——
T T
I 1
1 1
-JI- .
+ +
X a1
I T
1 1
—511.— +
- T
T !
1 i
1. !
1 i 1 ' L i' 1 l 1
T '| v T ¥ | 1 [ Ll
g 9 0 H 12 13 14 15

APR,1968

Figure 4-24A. Tracing of the time history of the 2.5 - 12 3 x—réy emission of
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can be used within the time period of the raw raster tape. The
ring integrations are performed in the same manner as discussed
in the previous Section. The program prints out the input data
and the same information as in the previous Section, with the
exception that each raster scan will have a number of ring

integrals listed under it.

This program is used to calculate flux values that can be directly
compared with solar spectroheliograms published daily by the
Radio Astronomy Institute of Stanford University. 17 The scans,
taken between 2000 and 2100 UT, give radio brightness tempera-
tures at about the same resolution as our data, and at a wave-
length of 9.1 cm (see Figure 5-1). This analysis has been
completed up to 12 February 1968 and the results are discussed

in Section 5. 0.

4.5 Average Raster Program

This program is useful for delineating the boundaries of emiiting
regions and improving the statistical precision of the data for
faint active regions. The raw rasters obtained with a specific
filter and aperture mode are summed over the particular period

of interest. The counting rates for this sample are averaged

and the corresponding background raster is subtracted point by
point across the scan., The same rejection criteria as used in the
background raster generation program (see Section 4.2.2), are
utilized in this procedure. Rasters obtained in the South Atlantic
Anomaly are listed with the input data and systematically removed

from the sample by the program.

The print-out format is similar to that of the corrected raster
generation program (see Section 4.2.3), except that 1.0 is added
to the value of the average corrected counting ra;ce to allow

printing of fractional average count rates in logarithmic format.



Thus the output printed word represents

log2 (I\_Ii + 1.0 (4.3)

The information generated by this program is stored on tape

for future reference. The analysis is complete from 25 October

to 26 November Y967.

4,6 Raster Orientation Program

This program calcﬁlates the projected angles, ¢ and §, which

are used to determine the orientation of the solar x-ray disc

on a raéter. a is the projected angle between the solar north pole
and the pole of the ecliptic plane, the projection plane being that
of the raster. For any given date the magnitude of ¢ can be

determined from the formula:

cosqg = €08 1 (4, 4}
COS By,

where i = the constant angle, 7° 15', between the solar and ecliptic
- poles, and

BO= the heliographic latitude.

The sign of ¢ is taken to be + between about 8 September to

6 March for any year, and - the rest of the year.

8 is the angle relating the pole of the spacecraft's spin axis
with the solar north pole, as projected on the raster plane.
The spin axis pole is always horizontally left of the center
of the solar image on a raster. Angle § is determined by combining
angle o with the spacecraft roll angle at any particular time.
This result must be subtracted from 2700, the angle measured
counterclockwise between the spacecraft spin axis pole and
the north point of the raster plane. Figure 4-27 shows these

relations clearly.

The necessary quantities for these calculations are taken from
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the appropriate A~E tape by the program, and the following A-E
data is printed out: the spacecraft orbit number, the day number,
the orbit start and end times (UT), the times of spacecraft
entrance into and exit from sunlight, the spacecraft pitch

and roll angles, and the computed angles ¢ and §. This program
is essentially complete for the period covgered by this report.
Thus for any raster scan, the position of the solar north pole

can be quickly located, knowing the aﬁgle é and the exact
center of the solar image on the raster. The exact center of the
solar image is displaced 0. 6 arc-minutes to the right and 0.4

arc-minutes up from the raster center.

4,7 Contour Plotting Program

Techniques for producing smooth contours of the OS0O-1V filter-
gram data have been pursued. A typical contour map is shown
in the center of Figure 5-1. This plot was produced by hand
from an averaged filtergram of 3 corrected rasters obtained on
25 October 1967 in the 0, 0005 inch Beryllium, 4 arc-minute
aperture mode. An outline of the solar phptosphgric disc is
superimposed on the x-ray map. The contour lines result from
smoothing counting rates from adjacent words around areas of
similar intensity. The values associated with given contour

intervals represent true corrected decimal counting rates.

We expect to produce such a contour map for each day from

25 October 1967 to 12 May 1968 by use of a computer program,
to be written in the next phase of data reduction. The OSO-IV
x-ray data for this period then can be directly compared with

that of other experimenters.

4.8 Noise Suppression Criteria
Varilous forms of data rejection criteria were discussed in Section

4.2,2. The problem of noise and the methods used for suppressing
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it on the output filtergrams are discussed in this Section.

The Van Allen Belt of energetic charged particles dips far into

the ionosphere over the South Atlantic -Ocean to produce the

South Atlantic Anomaly. The spacecraft's orbit intersects this
extensive particle cloud several times a day. During these
passes when our instrument is operating, the detector is saturated
regardless of its mode of operation. Thus, these rasters are
easily identifiable by their high counting rates, and can be
readily eliminated from the sample. Figure 4-28 shows a typical
corrected raster scan obtained when the spacecraft is just

entering the Anomaly.

The following methods are used to eliminate South Atlantic
Anomaly rasters. In the background raster program, (Section
4,2.2), if the average count per word in the first 20 columns

of a raster exceeds 5 that scan is removed. In the raster
averaging program (Section 4. 5), a raster is rejected if the sum
of the scan columns 10, 20, 30, and 40 exceeds 4000. This
same criteria is used to identify South Atlantic Anomaly rasters
in the ring integration routines (Section 4. 4), but the rasters
are processed normally with the words "Van A. Raster" printed
out beside the counting rate. This is done to avoid the '

possibility of accidentally excluding flares with this criteria.

During several orbits per day, raster noise appears abnormally
high. These noise counts, along with the more usual random
noise counts, are eliminated by the criteria discussed in

Section 4.2.2.

Analysis has indicated that the wavelength response functions
shown in Figure 3-1 lead to anomalously high short wavelength
x-ray fluxes in comparison with the results of other observers.

The most likely explanation for this discrepancy is a decrease
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Figure 4-28 Typical corrected raster obtained when the spacecraft was
just entering the South Atlantic Anomaly.

4-46



in orbit of the long-~wavelength response function of the
detector photocathode. Recalculations of the response functions
have been made in order to compensate for this apparent loss

in long-wavelength efficiency.
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5.0 SCIENTIFIC DATA ANALYSIS

5.1 General

The OSO-IV x~-ray telescope experiment was the first insirument
with the capability of identifying the sources of solar soft x-ray
emission, and of monitoring individual sources for periods on
the order of the lifetime of the source. As a result, the instru-
ment provided a unigque source of information on the x-ray
activity of solar active regions during the time period covered

by this report.

The analysis of the OSO-IV telescope results has followed

three main lines. First, the angular resolution characteristics
of the instrument have been used to determine the spatial
dimensions of x-ray emitting regions. Second, time histories
of the x-ray activity of individual, selected active regions have
been studied in order to determine the characteristics of the
time behavior of these regions. Third, the data has been com-
pared with observations made at radio and optical wavelengths.

The resulis of this analysis are contained in this Section.

5.2 Location and Size of X-ray Emitting Regions

9.2.1 X~-ray Emitting Regions

A typical raster scan of the sun (Figure 5-1) shows eight
distinct regions as sources of solar x-ray emission. The 9.1cm
and Cak spectrdheliograms of the same date are presented for
comparison, As was originally noted by Chubb, et al. ,16

the x-ray emitting regions are associated with solar active -
regions, Therefore, the x-ray brightness of the coronal limb

in the instrumental passband is less than 150 photons/cmz—sec-

(arc-m:in)2 .
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There is a substantial range in the x-ray emissicn of individual
active regions, The total photon flux observed from region 9034,
the brightest region shown in Figure 5-1, is (4.6 + .2) x 104
photons/cmz—sec. The flux observed from region 9035 is only
(3.8 +.8) x 103 photons/cmz-—sec. Thus the range in x-ray
flux in the detector passband is at least a factor of 12. More~-
over, several of the active regions observed in CaK are below
the threshold of sensitivity of the x-ray experiment at this time
(approximately 2 x 103 photons/cmz-sec). The physical con-
ditions in the various active regions must differ for this to'be
the case. The ratio of the areas observed in Cak for regions
9034 and 9035 is only 2. 217; therefore unless the vertical struc-
tures of these active regions are very different, either the
temperatures or densities of the x-ray emitting portions of these

two active regions must be different.

5.2.2 Vertical Extent of Active Regions

Recent high resolution solar x-ray images 8,9 obtained with a
rocket-borne telescope indicate that the x-ray emitting regions
extend to substantial heights in the corcona. The resolution of
the OSO-1V telescope is insufficient for a direct measurement

of the vertical extent of an active region. However, the vertical
extent of an active region can be estimated by observing the
time at which the region becomes completely occulted by the
solar limb due to rotation. The vertical extent is then calculated
geometrically. In general, the time at which the x-ray intensity
from the active region drops below the threshold sensitivity of
the x-ray telescope is known to + 20.5 minutes. The un-
certainty is never larger than 95. 8 minutes, The vertical extent
of the emitting region is calculated from the heliographic co-

ordinates of the center of the underlying CaK region and the solar
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rotation rate w= 13,39 - 2,7 sin’ A (degrees/day)la, where A
is the heliographic latitude. Closely spaced regions of similar
heliographic latitude, but different heliographic longitudes,

are difficult to distinguish at the limb. Consequently, we have

eliminated such cases from consideration for this analysis.

Using data obtained between October 1967 and 1 January 1968,
we were able to determine the time of first appearance at the
east limb of seven emitting active regions and the time of
disappearance at the west limb of eight. Measured vertical
extensions ranged from 12, 000 km to 193, 000 km. The mean
height of the top of x-ray emitting active regions was 105, 000 km.
The results are tabulated in Table III. The accuracy of the
proceedure can be estimated from the vertical extents computed
for a single region, independently at the east and west limbs.
The difference in height observed Ifor region 92073 at the east
and west limbs is 12, 000 km.

Two major sources of error are present in these estimates.
First, the x-ray output of active regions is highly variable.
Therefore, the possibility exists that the x-ray emission of the
active region could drop below the threshold of detectability
because of time variations before the point of geometrical
occultation is reached. This would result in an underestimate
of the height of the active region.' We have attempted to
minimize the possibility of this error by considering only the
brightest x-ray emitting regions. Second, we have assumed
that the top of the x-ray emitting region is located directly
above the center of the Cak plage. An uncertainty in the height
estimate proportional to the longitudinal extent of the active

region is thus introduced.
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TABLE III
VERTICAL EXTENT OF ACTIVE REGIONS

McMath  Appearance Time Disappear- Time Latitude Appearance CMP to g Height CakK Area*
Plage No. Date (1967) (UT) ance Date (UT) to CMP Disappear- (Degrees) (10% km)  (CMP)
(1967) {days) ance (days)

9034 1 Nov 0839 N12 B.3 20.16 43 3700
9041 & Nov 1116 N19 9.1 29.24 102 2700
9047 13 Nov 0258 521 9.6 35,22° 157 (6200)
9048 . 11 Nov 1442 N23 8.6 21,61 53 2500
9066 8 Nov 0319 Nz20 7.7 10,67 12 2500
9067 8 Nov 0319 N18 8.0 28.19 94 3200
8073 10 Nov 1735 Ni4 9.2 31.73 123 (7800}
9073 29 Nov 0345 N1l4 9.3 33.06 1335 (7800)
9088 20 Nov 0041 518 8.3 19,00 40 3100
9091 5 Dec 1543 8528 9.8 35.39 159 1400
9092 9 Dec 2358 S19 9.4 33.18 136 2300
9108 2 Dec 0004 S18 8.5 21,62 48 (3700)
9115 26 Dec 1637 N14 9.7 38,35 193 7500
9118 12 Dec 0633 N21 9.7 36.52 171 9100
9120 14 Dec 0740 527 9.4 30. 64 114 4300

*Millionths of a Solar Hemisphere



In Table III we have listed the CaK area of the active regions

as observed near central meridian passage. If we assume that
the outline of the base of the x-ray emitting region conforms,

in general, to the outlines of the Cak plage (as observed by
Valana et al. 8, that the topology of all x~ray emitting regions -
are similar, and that the region does not change in size between
the center of the disk and the limb, then the vertical extent of

a region should be proportional to the square root of its Cak
area. It is evident that this relationship does not hold, It
would therefore appear that the shapes of the x-ray emitting

portions of active regions differ from region to region.

5.2.3 8ize of Flares

One can-estimate the size of x-ray flares observed on the disk
by comparing the observed x-ray intensity profiles with the
expected response of the telescope to sources of various sizes,
We have examined the ‘intensity profiles of 42 bright x-ray
flares observed between 27 October 1967 and 3 December 1967,
For each of these events the diameter of the telescope field

stop was one arc-minute, We have compared these intensity
profiles with those calculated from the response of the telescope
for circular sources of various diameters.11 Figure 5-2 is a
histogram of the relative frequency of occurrence of the measured
full widths at half maximum intensity (FWHM). The mean value
of the FWHM is 1.51 arc-minutes, which corresponds to a
source diameter of 1.24 arc-minutes. The standard deviation

of the distribution is 0.30 arc-minutes. We have compared the
measured FWHM of the x-ray intensity distributions with the
corresponding values of the measured area in He for the 24 x-ray
events from this sample which were listed as Ho events in the

ESSA Solar Geophysical Data Bulletin.u There is no apparent
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relationship between the measured area in Hy and the observed
width of the x-ray distribution. If the jitter in the OSO-IV
pointing control (about 0.25 arc-min) is taken into account, the
observed x-ray intensity distributions are consistent with source

dimensions of one arc-minute or less,

In a similar manner we have examined the intensity profiles of

10 bright x-ray flares observed at the limb. The mean value of
the observed FWHM is 1, 64 arc-minutes which corresponds to a
source diameter of 1.35 arc-minutes. The standard deviation of
the observed distribution of limb flare FWHM is 0. 38 arc-minutes.
Therefore, the vertical extent of the x-ray flares observed by the
OSO-1V telescope would also appear to be on the order of one-arc

minute.

From the OSO-IV results, it would appear that the majority of
the soft x-ray flux from flares is emitted from regions whose
characteristic dimensions are on the order of one arc-minute.
We can therefore set an upper limit on the volume of the x-ray
emitting region for the observed ﬂares of about 1029 cms. If
we then assume an emission measure, Nezv, on the order of
1048 cm_3 as reported by Culhane and Phillips19 for the flares
observed in the 1 to 3 R region of the spectrum, the electron
density in the x-ray emitting region of the flare must be greater

than 109' 5 cm_a. Gabriel and Iordan20 have derived electron

densities between 109 and 1011 cm-'3 for non-flaring active
regions. The higher densities could be achieved if the flare
regions were filamentary in structure, or if the flare volumes

were substantially smaller thar} the OSO-1IV limiting resolution.



5.3 Time Variations in X-ray Emission From Active Regions

5.3.1 The Range of Variation in the X-ray Emission of an
Active Region

The magnitude and variety of the changes in the instantaneous
x-ray emission observed from an individual ‘active region can be
noted by examining a plot of the time history of such a region
over a period of several days (Figure 5-3). The most notable
feature of this plot is the extreme range of variability in
instantaneous x-ray counting rate. The total variation between
the highest counting rate shown (15. 6 minutes after the x-ray
peak of the importance 3b flare of 2130 UT on 16 November 1967)-
and the lowest rate shown (0513 UT on 10 November) is 160,

In order to extrapolate back to the peak of the x-ray flare, we
use the fact that the x-ray intensity of the 16 November flare
fell exponentially with a time constant of 17.5 minutes. This
would indicate a maximum range in the 2.5 to 12 & x-ray intensity
of a factor of 400 in a seven day period. This range is typical
of that exhibited by solar active regions during periods of flare
activity. For the period 27 October 1967 to 6 January 1968, the
maximum range of x-ray flux variation exhibited by an individual
active region during a passage across the disk was shown by the
region correspc.anding to McMath~Hulbert Plage No. 9081, This
region was below the threshold of detectability, 3.8 x 103
photons/cmz—sec until 24 November 1967. On Décember 1967,
0652 UT, we observed a flare with a peak x-ray flux of 6.5 x 106
photons/émz—sec. Thus, the range in x-ray flux was at least a

factor of 1700.

Even if flares are not considered, the x-ray counting rate for an
individual active region varies considerably during a single

passage across the disk. The non~flare x-ray counting rate of
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region 9073, for example, (shown in Figure 5-3) rose by a

factor of twenty in a period of four hours and then slowly fell
back to approximately twice its E)riginal value over a period of
four days. Variations of a factor of ten in x-ray counting rate over

a disk passage are typical.

5.3.2 Time Behavior of Active Regions

Intense, impulsive x-ray bursts are immediately ocbvious on the
plot of the time history of the x-ray intensity of an active region
(Figure 5-3). Such events appear as a sequence of a few points
with substantially higher x-ray flux than the mean level of
emission from the active region immediately before or after.
Enhancements of a factor of ten in the x~ray photon flux from an
active region during an impulsive burst have been observed.
Enhancements of a factor of two or three are typical. Because
the interval between comparable measurements (20.5 minutes)
is of the same order'of magnitude as the duration of these
impulsive events (see, for example, the data of TeskeZI),

the probability of observing the peak of an event is relative’ly
low. Consequently, the flare enhancement in x-ray emission
observed by this experiment is, in general, less than the actual

enhancement.

In addition to the impulsive x-ray events, the time history of an
individual active region reveals more gradual variations in x-ray
intensity. The durations of these merge into the longer impulsive
x-ray flares. These events may indeed reflect the pre-and post-
flare state of the active region. The longer events presumably
contribute to the slowly varying component of the solar x-ray

emission.

In general, the time profiles determined from the OS0O-IV data
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are affected by the presence of unresolved rapid fluctuations in
x—'ray brightness, Figure 5-4 illustrates this point. The time
history of the x-ray emission in the three OSO-IV wavebands is
shown for two active regions. Also shown are higher time
resolution, 2 to 12 R total solar x-ray flux measurements for this
periodzz. One effect of the low time resolution of the OSO-1V
instrument is to increase the apparent duration of the impulsive
x-ray flares. However, the x-ray images allow the identification
with only small ambiguity of the active regions responsible for
the impulsive bursts., Moreover, by comparison with high time
resolution data, it is easy to distinguish those portions of the
OS0-1V data which are affected by the impulsive x-ray bursts.
By means of comparisons between the OSQ-IV data and higher
time resolution total solar x-ray flux measuremenis, we have
been able to distinguish periods in which the time history of a

' particular active region is unaffected by unresolvable fluctations.

For convenience in analysis, we have chosen to divide the x-ray
event arbitrarily into three classes on the basis of their durations.
Events of duration less than 8 hours are termed "flares”. Events
of duration greater ;han 24 hours are called "slow variations".
Events with intermediate duration are termed "long enduring

brightenings".

The establishment of three separate classes of events is quite
arbitrary. It is difficult to distinguish between the shorter
duration members of the intermediate class and impulsive events.
It is sometimes equally difficult to distinguish between long
enduring brightenings and slow variations. In general, however,
gradual brightenings appear to be superposed on slow variations

and flares on gradual brightenings (as in Figure 5-3).
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The relationship between long enduring brightenings of the active
region and the occurrence of large x-ray flares tends to justify
our classification. We have selected the 12 impulsive x-ray
events with peak-observed flux in the 2,5 to 12 & waveband

{0. 0005 inch Beryllium filter) greater than or equal to 5 x 106
photons/ cmz—sec which occurred during the period 27 October

to 3 December 1967. Three of these events occurred at times
when the non-flare level of x~-ray emission from the active region
was below the threshold of sensitivity of our detector. The time
behavior of the active region before and after the 9 remaining
events was examined. In all 9 cases, the large flare occurred
during the course of an x-ray brightening of duration between

6 and 18 hours.

We have also examined 16 easily identifiable long enduring
x-ray brightenings. Of these, only 9 produced major x-ray
flares with peak flux greater than 5 x 106 photons/ crnz-sec.

In fact, no impulsive x-ray events were observed at all in the
case of 3 of these gradual x~ray brightenings. An examination
of the fast time resolution records of Explorer XXKV2 2 in the

2 to 12 8 band and OSO-III in the 1 to 1.6 & band>° confirm
these results., Therefore, we can conclude that although

the existence of a gradual x-ray brightening seems to be
required for the occurrence of large impulsive x-ray flares, the
existence of a gradual x-ray brightening does not necessarily

imply that such a flare or indeed any x-ray flares will occur.

In Table 1V, we list some of the observed characteristics of the
three event classes, The gquantities listed are the extremes of
the range of measurements made on 49 flares, 16 gradual events,
and 7 slow variations. The ranges of duration of the three

classes are defined. The peak fluxes are calculated from the
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TABLE IV

TYPICAL CHARACTERISTICS OF THREE EVENT CLASSES: MEASURED QUANTITIES

Flares
Duration < 5 min, - >1 hr,
Peak Flux 1073 - 1072

ergs/cmz—sec.

Total Emission 1~10 ergs/cm2

(2.5 - 12 §)

Rise Time <20 min.
Decay Time <20 min, -1 hr.
Speciral Hardness >50

Index*

Long Enduring
Enhancements

8 - 24 hrs.

10735 % 1073

ergs/cmz—s ec.

10-1 O2 ergs/cm2

1 -5 hrs.
2 - 6 hrs.
40

Slow Variations

2 - 5 days
10741073

2
ergs/cm” -sec.

1 0—102 ezrgs/cm2

1/2 - 4 days
1/2 - 4 days
35

*Spectral Hardness Index is the relative x-ray intensity observed in two wavebands.

It is a measure of the efiective temperature of the emitting regions.



peak x-ray counting rate exfrapolated from the observed time
behavior of the event. The conversion from counting rate to
energy units is performed by assuming an exponential spectral
shape characterized by the‘measured specfral hardness index
(defined below). The total output in the detector passband
observed at 1 a.u. is obtained by numerical integration of the
event time profile. The range of total output values is listed

by order of magnitude, The rise and decay times are the time
constants of exponential fits to the event counting rate profiles
observed through the 2.65 pgm/ cm2 Beryllium filter. The peak
spectral hardness index is the ratio of the counting rate
measured through the 9.4 pgm/ cm2 Beryllium filter to the rate
measured through the 2,65 pgm/ cm2 Beryllium filter (in percent)
at the peak of the event. The speciral hardness index increases
as the x-ray spectrum becomes enhanced in shorter wavelength

photons.

Examination of Table IV shows that the total energy emitted at
in the detector passband for each of the three event classes

is roughly comparable. The lower peak fluxes of the longer time
scale events are compensated by their longer durations. The
peak spectral hardnesses for the event classes decrease as the
duration increases, implying highez" temperatures for the more

impulsive events, but there is substantial overlap.

Since the total output in the detector passband from each type

of event is comparable, the majority of the energy emitted by

an active region will be emitted during the course of the most
numerous events. Thus it would appear that the greatest portion
of the total observed output in the detector passband would come
from flares. In fact, this proves to be the case, We have

integrated over time to find the total energy emitted in the

5-16



detector passband by the active region corresponding to McMath
plage 9073. Over the eighieen days that this region was
observed, it emifted a total of 1.7 + 0,5 x 1030 ergs in the
2.5-12 8 band, The importance 3b flare of 16 November 1967

alone emitted 4. 2+0.8x 1029 ergs of this energy.

5.3.3 Spectral Behavior of Active Regions

We have attempted to fit the rising and falling portions of x-ray
events to exponential curves. This is done independently for

the three different x-ray filters. In general, the exponential rise
and decay times are found to be shorter for the same event
observed through the thicker filters than through the thinnest.

For example, in the case of the event of 1630 UT, 10 November 1967
(Figure 5-4), the rise time as observed through the 2. 65 ugm/cm2
Beryllium filter (2.5 to 12 &) is 73 + 5 minutes. The rige time
measured for the 9. 4 ;ugm/cm2 Beryllium filter data (2.5 to 9 8)

is 51 + 7 minutes. Similarly, the decay times are 325 + 25
minutes for the thinner filter and 260 + 20 minutes for the thicker
filter. Thus, the x-ray spectrum becomes enhanced in higher
energy photons as the event rises toward maximum inf;ensity.-
During the decay phase, the spectrum softens. This behavior
has been noted for 9 cases in which there is a statistically
significant difference in the characteristic times for the two
Beryllium filters., In 13 other cases, there was no significant
difference in the characteristic times, No events have been
measured in which the spectrum softens towards the peak of the

event.

In Figure 5-5 we plot the relationship between the counting rates
measured through the 0. 0005 inch Beryllium filter and the
spectral hardness index for the bright active region shown in

Figure 5-3. The relationship between spectral hardness and
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x-ray counting rate is monotonic within the experimental errors.
If we assume that 2.5 - 12 R x-rays are produced by thermal
mechanisms,. the spectral hardness index will be related to the
temperature of the emitting plasma. The exact form of this
relationship depends on the shape of the x-ray spectrum as a
function of temperature including the effect of emission lines,
The x-ray counting rate, on the other hand, is a function not
only of the temperature, but also of the emission measure.

Thus the monotonic relationship between the counting rate and
the spectral hardness index shown in Figure 5-5, implies that
for the six day period plotted in Figure 5-3, either the emission
measure of this active region did not change significantly,

or changes in emission measure are proportional to temperature.
If an exponential shape is assumed for the x-ray spectrum,

a limit of a factor of 3 can be put on possible changes in the

emission measure of the region.

Observaiions of impulsive x-ray flares at shorter wavelengths
by Culhane and Phillips19 and by Hudson et al.z 3 have shown
that the emission measure remains constant during the decaving
portion of such events, Here, over a much longer time scale
we observe a relatively constant emission measure in a single
active region. However, there are significant differences in
emission measure from region to region. For example, during
the period on 10 Novémber 1967, shown in Figure 5-4, the
x-ray counting rates observed from region 9047 were a factor of
five higher than the rates observed from region 9073 at the same

value of the spectral hardness index.

5.4 Relationship Between X-rays and Other Solar Emissions

5.4.1 X-ray and Hy Flares

In general, individual x-ray impulsive events are associated with
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individual Hy flares. Teske and Thomals24 have shown that,
with only one possible exception, all Hy flares of importance
one or greater aré accompanied by an impulsive soft x-ray event.

Most, if not all, subflares are also accompanied by detectable

xX-ray emission.

The reverse correlation is not quite as obvious., Many x-ray
events occur in active regions which are at or beyond the limb
in Hy. Thus the Hy event, if any, accompanying a particular
x-ray event may be unobservable. We have selected a set of
x-ray events for which there was a high probability that any
accompanying He event could be observed. The center of
intensity of the x-ray event was required to be within 750 of the
central meridian. The x-ray intensity was required to be at

least 2.5 x 105 photons/cmz—sec.

Between 27 October and 3 December 1967, 35 impulsive x-ray
events were observed which satisfied these conditions. A
search was then made of the solar flare listings of the ESSA Solar
Geophysical Data Bulletin., An x-ray event was considered to
have an Hy counterpart if an Hy flare or subflare was found in
the active region producing the x-ray event with the time of He

maximum occurring within 10 minutes of the x-ray maximum.

Hqe counterparts were identified for 32 of these 35 x-ray events,
Hqo events varied in imp}ortance from f to 3b., In Figure 5-6 we
have plotted the peak observed x-ray intensity as a function of

Hy importance classification for those events observed with the
2.5to 12 R filter. Although there may be a tendency for large
x~-ray events to be associated with Hy flares of greater importance,
a large range of Hy importance classifications can be covered

at moderate x~ray intensities.

5-20



12-9

IMPORTANCE

Ha

B 1 1 L L L { ' NN DR S AL B B

~N ot - L~ NS~ Py PR - o T

F e

NOT OBSERVED, , , | | ;44 == = i i1y

10° 10° 107

PEAK X-RAY FLUX (photons/cma-sec)

Figure 5-6, Hg importance clissification of solar flares as a function of peak x-ray photon
flux.



It would appear that virtually all x-ray events with intensity at
1 a.u. in the detector passband greater than 2,5 x 105 photons/
cmz-sec are accompanied by Hy flares. However, these results
show that the magnitudes of Hy and x-ray emission associated
with a particular event are not well correlated.

5.4.2 X-ray Active Regions and the Slowly Varying Component
of the Radio Flux

The general correlation between golar soft x-ray emission and
microwave emission is well known. 25 We have already
mentioned the correspondence in location between the x-ray
emitting regions and the sources of the 9,1 cm radio flux.
Several observersz’ 16 have noticed the general correlation
between the peak radio brightness temperature, T, , of a solar

active region and its x-ray flux,

We have compared the 9.1 cm peak brightness temperature of
active regions measured by the Stanford Radio Astronomy
Institute17 with the value of the x-ray photon flux measured

by the OSO~IV telescope at the same time. Figure 5-7 shows
this comparison, Measurements made during impulsive x-ray
flares have been omitted. There is a strong teridency for high
x-ray flux to be accompanied by high Tb; however, there is a
significant scatter in this relationship. One could conjecture
that this scatter ié due to the variations between active regions.
On the other hand, it is easily shown that even for a single
active region, the relationship between 2.5 to 12 : photon flux
and 9.1 cm Tb is not monotonic. Figure 5-8 shows the tra-
jectories on the Nx’ ’I'b plot of individual regions of high activity.
In Figure 5-8 A the x-ray flux actually decreases as the radio
brightness temperature increases. The trajectory of another

active region (McMath 9091) is shown in Figure 5-8 B. Here,
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in general, the x-ray counting rate is proportional to the radio
brightness temperature, however, a large increase in x-ray
emission is accompanied by only a small change in radio

brightness temperature.

Although the behavior of these two regions is different, both
types of behavior may be understood, at least qualitatively,
in terms of a model in which both x-rays and microwaves are

emitted thermally from the same plasma.

During the period between 10 November 1967 and 15 November
1867 spectral hardness data was obtained for region 95073,
This data implies in the context of a thermal model that the
emission integral of the region remained constant while the
electron temperature decreased. If the emitting region is
considered optically thin to 9.1 cm radiation and if this
radiation is emitted by the thermal brémssu'ahlung process,
the radio brightness temperat;re should increase as the x-ray
-1/2 25

intensity decreases, Tb~‘I’ . On the other hand, the

generally linear relationship between T, and the x-ray

intensity of region 9091 might indicate }2hat the temperature

of this region remained constant while the emission measure
increased. The jump in x-ray intensity at constant radio
brightness temperature might indicate an increase in temperature,
and the ensuing decrease in both Tb and x-ray intensity might
indicate a drop in emission measure at constant temperature.
Unfortunately, spectral hardness information was not obtained
during this period and so the temperature behavior of the region

is unknown.,

The behavior observed for region 9073 is inconsistent with a

model in which the region is optically thick to 10 cm radiation.

5-25



If the region were optically thick, the observed decrease in both
the spectral hardness and x-ray flux would have been accompanied

by a decrease rather than an increase in radio brighiness

temperature.

5.4.3 X-ray Events and Microwave Bursts

Several observei*s24’ 26,27,28 have studied the relationship

between soft x-ray flux increases and microwave radio bursts.
Detailed correlation for any but the largest events has been
hindered by the lack of spatial resolution and also the con-
comitant low signal-to-noise ratios. This problem is alleviated
by imaging x-ray detectors, such as that of OSO-IV, in that

the region responsible for the x-ray emission can be identified
and analyzed independent of the x-ray flux from other active

regions.

As a preliminary step, we have established the statistical
relationship between reported 10 cm radio bu;*sts and the soft
x-ray events observed by the OSO-1IV telescope. During the
period 27 October to 3 December 1967, 62 distinct outstanding
events of all classes at 2700 and 2800 MHz were reported by
Covington, Gagnon and Moore, 29 For this analysis, we have
considered complex events as single events, TFifteen events
occurred while the spacecraft was either within the earth's
shadow or passing through regions of high trapped particle
flux. X-ray brightenings of at least two standard deviations in
the flux from an individual active region were observed in con-
junction with 43 of the remaining 47 outstanding events at

10 cm. Three of the four radio bursts that were not observed
to be x-ray events were of duration less than the 307 seconds
necessary to complete a solar scan, None of the radio bursts

which were unobserved in x-rays exceeded 4 x 10-_:22 vw:ltts—m“2
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-Hz ~ in peak flux at 2800 MHz. Thus, of the 39 centimeter
wave radio bursts of duration longer than five minutes, 38
produced noticeable x-ray‘ brightenings. Similarly, 37 of the
38 centimeter radio bursts with peak flux greater than 3 x 10—22
Watts--muz—Hz_1 produced noticeable x-ray brightenings regard-
less of duration. We therefore consider it to be reasonably
certain that any radio event of longer duration than 5 minutes

22 2

and greater peak flux than 4 x 10 ““ watts-m —Hz—l, has an

observable x-ray counterpart.

Kawabata30 has pointed out the statistical correlation between
long enduring microwave radio bursts (both gradual rise and fall
bursts and post burst increases) and soft x-ray flux enhance-
ments., We have examined the relationship between a specific
long enduring microwave burst at 2800 MHz and the corres-
ponding x-ray event. Analysis of this type is necessarily re-
stricted to those events whose durations are long compared to

the 20, 5 minute time resolution of the OSO-IV instrument.

During the period 1650 UT to 2030 UT on 10 November 1967
{shown in Figure 5-4), Covington, Gagnon and 1\/J'oore29
distinguish two separate radio events at 2800 MHz. One is a
complex event which we associate with the impulsive x-ray
bursts observed by the solar x-ray flux monitors. Most of these
impulsive bursts can be attributed to region 9047. The second
microwave event is a gradual rise and fall radio burst (simple

3A) which we associate with the x-ray brightening of region 9073.

In Fi_gure 5-9 we show the time histories of the 2800 MHz
simple 3A burst31 and the x-ray brightening of region 9073. 1If
the association of the radio event with the x-ray event is correct,

we see that the x-ray brightening begins slightly earlier than
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the radio burst and continues for much longer. The x-ray
intensity rises to two standard deviations above the previous
mean level at 1640 UT. The radio burst is listed as starting at
1650 UT. 23 The duration of the radio burst is given as 220
minutes. The duration of the x-ray event is at least 650 minutes,
The time of the peak of the x-ray event is somewhat uncertain,
but it is clear that the peak of the radio burst occurs 20 to 40
minutes before the peak of the x-ray event. The presence of this
substantial time delay would appear to argue against models

in which the long enduring radio burst and long enduring x-ray

burst are produced by the same mass of plasma by a thermal

process.
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6.0 CONCLUSIONS

The OSO-1V pointed x-ray telescope experiment continues to
function satisfactorily, Since the failure of the second tape -
recoréler on OSO-IVon 12 May 1968, only data transmitted
during real-time passes over the receiving stations has been
available. Recently the amount of quick-look data received
from GSFC has been greatly reduced, because of the telemetry
overload on the Stadan network. At the time of tape recorder
failure, the detector efficiency of the OSO-IV telescope was
about 30% of its value on 27 QOctober 1967. Since then it has

stabilized at somewhat less than 20% of this value,

The instrument has been operated almost entirely in its most
sensitive mode (0. 0005 inch Beryllium filter; 4 arc-minute
aperture) since tape recorder failure., Occasionally it is
commanded into the calibration mode for reference. Despite
the decrease in sensitivity, the instrument can still detect all

major flares that occur on the sun during our real-time passes.

As mentioned earlier in this report, information obtained with the
OSO0-1V x-ray telescope has been exchanged with other ex-
perimenters, including those from the University of Iowa,
University College of London, Algonquin and Dominion Astro-
physical Radio Observatories, the Stanford Radio Astronomy
Institute, the University of Hawaii, the University of Maryland
and the University of California at San Diego. Results of the
da%:a analysis have been presented to the scientific community
at various meetings. Abstracts or reports are available for some

of these meetingss’ 45, 6.

Others include two papers presented
at the Midwest Cosmic Ray Conference in Iowa City, Iowa, in

March, 1968: Paolini, F. R.; Vaiana, G. S.; Gilacconi, R.:
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Reidy, W. P. and Zehnpfennig, T., "Spectroheliograms of X-ray
Flares from OSO-1V," and Vaiana, G. 8.: Paolini, F. R.:
Giacconi, R.: Reidy, W. P. and Zehnpfennig, T., "X-ray Plage
Studies from OSO-1V." A paper by Vaiana, G. and Krieger, A.
entitled "Results from the OSQO-IV Solar X-ray Tfelescope (3-13 B)"
was given at the Fiftieth Annual Meeting of the AGU from 21 - 25
April 19689 at Washington, D, C. A presentation entitled "Results
from the OSO-1V Soft X-ray Telescope Experiment" by Giacconi, R.:
Vaiana, G. and Krieger, A. was made at the Orbiting Solar Ob-
servatory Workshop at Boulder, Colorado, from 4 - 15 August 1969.
A paper is in preparation reviewing the results of the OSQO-IV

telescope experiment as presented in this report.



7.0 OSO-IV: STELLAR X-RAY WHEEL EXPERIMENT

The Wheel Experiment, which was designed to measure cosmic
x-rays, malfunctioned early in the flight. Also durlng the short
time that it operated, it was apparent that the sensitivity of the
primary instrument, the photoelectric detector (PED) was well
below that determined during the final calibration, possibly as a
result of degradation of the electron—-muitiplier between the time

of the fin_al calibration and the launch.

The malfunction in the form of high counting rates was observed
in the PED beginning sometime between 17 and 18 November
1967. This was apparently caused by a malfunction of our
instrument, but it was never possible to isolate the natﬁre or the

origin of the malfunction.

There was no indication that the high counting rate was caused
by factors associated with the spacecraft, and there was no
indication that the spacecraft was adversely affected by the

malfunction. The malfunction was characterized as follows:

1, There was a high counting rate (100 counts per second)
induced in the PED. The onset of this high rate was not neces-
sarily coincident with the turn-on of the instrument at night. The
time delay varied beiween a few seconds to half an orbit. Follow-
ing its onset, the high counting rate persisted with some fluctua-

tion until turn-off.

2. The Nal detector in its high gain state was also being
affected, although the increase was not as large as it was in the
PED.

3. The remaining detectors, the anthracene and the anti-

coincidence, were not affected.

The various housekeeping functions incorporated into the instru-

ment did not show any significant variation since launch. A plot



of the values of the monitors for a number of orbits is shown in
Figure 7-1. The small changes that occurred were consistent
with drifts in the analogue circuitry and in the A/D converter.
Thus, the malfunction was not a result of a power supply fallure,
nor was it adversely affecting the power supply. Figure 7-2 is a
plot of the onset time of the high counting rate in units of ASC
frames following turn-on through Orbit 700. There appears to be
-significant differences in the onset time, particularly between
Orbits 530 and 620. However, it was not yet clear what the

significance was.

Plotted in Figure 7-3, 7-4, 7-5 and 7-6 are the counting rates
around the orbit for the several detectors for a series of four .
consecutive orbits., Figure 7-3 shows the PED count rates, For
Orbits 619 and 620 the count rate was low and apparently normal

for about half the night. Figure 7-4 shows the count rate in the
anthracene detector. A large peak is observed at around 0° longi-
tude indicating passage through the South Atlantic Anomaly. Else-
where the anthracene detector is apparently counting normally; in
particular, no abrupt change is noted in coincidence with the

onset of the high count rate in the PED, Figure 7-5 shows the count
rate in the plastic anticoincidence detector. Again the South Atlan-
tic Anomaly is apparent at 0° longitude. In addition, variations
around the orbit are noted, which can be correlated with changesin
the cosmic ray fluxes associated with the changing magnetic lati-
tude. Again, no increase is observed coincident with the onset

of the high rate in the PED. Figure 7-6 shows the count rate in the
Nal detector. As noted in our earlier report,lsthe Nal detector ex—
hibits a more complex counting rate profile around the orbit than any
of the other detectors, which simply reflects the fact that the device
is sensitive to a greater variety of radiation than the others.

The South Atlantic Anomaly is apparently a variation dependent
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on magnetic latitude. There is also an indication of an increase
in count rate coincident with the increase that occurs in the PED,

but of a much smaller magnitude.

The conclusions from these data are that the malfunction was
causing extraneous counts to be thrown into the PED channel and
to a lesser extent into the high gain state of the Nal detector,

but that these detectors were still functioning, both before and
after the onset of the high rate. As noted, the remaining detectors
and the lower gain states of the Nal detector were apparently not
being affected. The implication of this malfunction, as far as the
experiment is concerned, can be summarized as follows. Litile
or no useful data could be obtained from the PED, which is the
primary x-ray detector during the high count rate phase. The
signal-to-noise ratio in the high gain state of the Nal detector is
being adversely affected by perhaps a factor of 2. Under these
conditions, a significant number of the primary scientific objec~

tives of the experiment could not be met,

We attempted to understand the origin of the malfunction without
success. The basis for considering it to be a malfunction and not
simply an increase in count rate due to radiation is primarily the
failure to connect the obgerved rates with anything physically
real., There was no apparent variation of the count rate in the
PED with filter wheel position, nor are there any systematic
variations with time or around the orbit. as might be expected to
occur with charged particles; neither was there an up-down
asymmetry of the radiation. In addition, the sudden onset of the
high rate is difficult to understand as a real increase due .to
radiation. The appearance is that of some component that was
being overstressed either electrically or perhaps thermally and

suddenly becoming very noisy. An example of this might be
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voliage breakdown of a capacitor. No malfunction of this kind
has been observed during the entire OSO Wheel Instrument test
and qualification program. The only malfunctions that occurred
have been catastrophic failures induced by high voltage discharge
during thermal vacuum tests. On at least two occasions, we did
experience high count rates induced by RF interference. This
occurred only when the arms were in a down position and aifected
;anly the high gain state of the Nal detector. Thus, we did not

feel that this malfunction was related to an RF problem,
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b0S PL/1 COMPILER 360N~-PL-464 CL3-5 RAHRAST ' D4/24/70

/% ASEE 050-D PROGRAMS // GET RAW RASTERS *x/

e

/* ASEE 0S0-D PROGRAMS // GET RAW RASTERS x/
RWST.. PROCEDURE OPTIONS {MAIN),.
DECLARE ILINEPIC PICTURE *99%, [LINEOUT CHARACTER(2)
DEFINED ILINEPIC, COLID CHARACTER{80)s.
DECLARE RECID POINTER,.
DECLARE OUTAPE FILE RECORD SEQUENTIAL BUFFERED OUTPUT
ENVIRONMENT [V(3980) MEDIUM{SYS008, 2400} NOLABEL LEAVE
BUFFERS(2)]) 3
DECLARE 01 RASTER EXTERNAL ALIGNED, 2(UTIME, UTIMOS) FLOAT BINARY{53},
02 {ISIZE, 15UBSZ, IBADCT, ISKPED, IMISS, IENON, [E£NF,
- JFHEEL, JAWEEL) FIXED BINARY{31}, 02 (IRASRY[1927),
ISCO5R(10), ISCOTR{10}, ISC2TR{10}, ISC44R[10)) BITI{16},.
OECLARE (DATE, SDATE, YRDATE} FLOAT BINARY(53)y.
DECLARE ARRAY(27), ISUBSCR FIXED BINARY{31l), KAY{40) CHARACTER(2),.
DECLARE VOLTRAY{4) PICTURE *'99', VCRAY(4) CHARACTER({2}
DEFINED VOLTRAY,.
DECLARE FNAME CHARACTER(24), ANAME CHARACTER{20),.
DECLARE MONAME CHARACTER{4}, SGN CHARACTER(L)s.
DECLARE (IFPRNTC, IFTAPEC) CHARACTER(L)y (IFTAPE, IFPRNT) BIT{1},.
DECLARE ISBEGN BIT(1l},s.
DECLARE MESSAGE CHARACTER(50),. . ‘
DECLARE {NTRASTy NXRAST, REWEPH, GETEPH, REWFIL, RUNFIL, SDAY, RUNEPH,
DEGDMS, FLTLUK, APTLUK, OSODLP, RUNTL) ENTRY;
INT2 = 24
COLID = * 1 5 10 15 20 25 30
35 40%, .
CALL NTRAST,.
UTO = 39490,.
GET EDIT {UTBEGNes UTENDs IFPRNTC, I[FTAPEC}) [2F{1%5+51y 2A(L)}s.
If IFTAPEC = ' * THEN [FTAPE="0'B,. ELSE DOs. IFTAPE = *]'B,.
CALL REWFIL {OUTAPE),. OPEN FILE {OUTAPE),. END,.
IF IFPANTC = % ' THEN IFPRNT = '0'B,. ELSE DOy. [FPRNT = 41%3,,
CALL REWEPH,. END,.
ISBEGN = "0'B,. .
NEXTRASTER.. CALL NXRAST,.
IF [EQOF NE O THEN GO TO ENDFILERASTERS,.
IF UTIME LT UTBEGN THEN GO TO NEXTRASTER,.
[F UTIME GT UTEND THEN GO T0 MAXTIMEXCEEDEDy.
IF NOT ISBEGN THEN DO,. ISBEGN = '1'B,. UTLUTAPE = UTIME,.ENDs.
EF IFTAPE THEN WRITE FILE (OUTAPE) FRCM {RASTER},.
UTHIGHTAPE = UTINMEy.
IF NOT IFPRNT THEN GO TO NEXTRASTER,.
SDATE = UTIME + UTO,.
CALL SDAY (SDATE, IYEAR, YRDATE, MONTH, DATE, MONAME),.
IDATEL = DATE,. .
HRS = 24. * (DATE - IDATELl)s.
CALL DEGDOMS {(HRS, ISGN, TIHRy MIN, SECSI,.
CALL FLTLUK (JFWEEL, FNAME, QLAM1, QLAM2, FNXy, FEX):.
. CALL APTEUK {JAWEEL, ANAME},.
/* GET ASPECT-EPHEMERIS DATA */
CALL GETEPH (UTIME, ARRAY, SPRATE, ASPANG, ISDAY},.
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51
52
53

65
66

67

68
69

70
T2

73

DELT = OSO0OLP (UTIME, ARRAY),.
CALL NEWPAGE,.
SIDTIM = SIDGRN {UTIME + UTO),.

/* COMPUTE AND PRINT EPHEMERIS QUANTITIES */

CELONG = ATAN (ARRAY (21, ARRAY(1}),.

TRLONG = {SIDTIM — CELGONG) * 57.29578,.

TRLAT = ARRAY(122) * 5T.29578,.

CLONGD = CELONG * 57.29578,.

PUT EDIT ('EPHEMERIS AT START GF SCAN', TCELESTIAL LONGITUDE!,
CLONGD, * DEGREES', 'POSITION VECTOR', ARRAY({1l), ' KMT)
{SKIPU2),y Ay X{13)y Ay Fl9e23s Ay X{15), Ay F{10s1l}s Alysa

PUT EDET ('TERRESTRIAL LONGITUUE', TRLONGs ARRAY{2Z2]),

‘GECDETIC LATITUDE's TRLAT, ARRAY(3),
*GEQDETIC ALTITUDE's ARRAY(23)) {SKIP, X{3Tlse Ay F[(9,2)
X(38), F(10,1), SKIP, X(&1}, Ay F{9,2),s X{38}sy F(104s11,
SKiPy X{4l)y Ay Fi8yli),. ,

RA = ATAN {ARRAY{20), ARRAY(19}} * 57.29578,.

ROLLA = ARRAY(27) * 57.,29578,.

DEC = ASIN [ARRAY{21) } * 57.29578,.

ALPHA = ARRAY(26) * 57.,29578y.

PUT EDIT {'ASPECT AT START OF SCAN', *PITCH ANGLE®', ALPHA,

' DEGREES', 'SPIN AXIS', ARRAY(19}, *ROLL ANGLE', ROLLA,
TUNIT VECTOR®, ARRAY {20}y *RIGHT ASCENSION OF SPIN AXIS?,
RA, ARRAY{21}, *DECLINATION OF SPIN AXIS', DEC) (SKIP{2), A
y X{24), Ay F(942)s Ay X122}y Ae F(LlLl,7)}y SKIP, X{48)s A,
F(9,2), X{28), A, F(11,7), SKIP, X{(30), A, Fl9,2}), X{(39},
FIOL1, 7}y SKIPy, X(34)y Ay F[(9:2)}1,.

SIDTIMD = SIDTIM # 57.29578,.

PUT EDIT (*SIDEREAL TIME AT START OF SCAN', SIDTIMD, * DLCGREES®
y 'SOLAR?Y, ARRAY(T)}, 'UNIT VECTGOR', ARRAY(8)}, ARRAY(9))
{SKIP({2)y Ay F{9:+3)s Ay Xi(54)y Ay FL11l,7)y SKIP, X{(95), A,
F{ll,7)y SKIP, X{106),y F(l147))se

/% PRINT STATISTICS */

PUT EOIT {(ISKPED, *RASTER SCANS LOST DUE T0O MISSING DATA',
ISIZE, '"WORDS IN THIS RASTER SCAN', IBADLCT,
YQUESTIONABLE DATA WORDS IN THIS RASTER SCAN', IMISS,
*MISSING DATA WORDS IN THIS RASTER SCAN') {SKIPy F{5,01,
X(1), Adya

/¥ PRINT OUT SUBCOMMUTATOR VOLTAGE READGINGS */

[£ ISUBSZ = 0 THEN GO TO NOSUBCOMS,.

PUT EDIT ('VOLTAGES FROM SAIL ANALOG SUBCOMMUTATOR', [S5U8SZ,
I SETSY, t05) & VOLT MONITORY, 107) 6 VOLT MONITOR?,
*27F NEGATIVE 6 VOLT SUPPLY', '44) 2.4 KV MONLITORY)
(SKIP({2),y X{32)y Ay X{30),s FU(5,0)y Ay SKIP, X({13}, A,
X(12)y Ay X{4)s Ay X{11)y Ads.

001 = 1 TO 15UBSZ,.

VCRAY = ¢ ¢,

IF NOT ISCOSRII} AND *0Q0000001°'B THEN VOLTRAY{1l) = SUBSTR
{1SCOSR(1}s 94 By,
{Ff NOT ISCO7R{1} AND *QC00000L1*B THEN VOLTRAY(2} = SUBSTR

{ISCOTR{I}y Gy B,y
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74

75

100
101

ioz
103
104
105
106
1o7
108

109
110
111
112
113
114

IF NOT ISC27R{I) AND *00O0Q0001'B THEN VOLTRAY (3}

= 5UBSTR
tISC2TR{I)y 9¢ 8ls.
= SuUBsTR

IFf NOT [SC44R(1) AND '00000001'8 THEN VOLTRAY(4)
{ISC44R({I)s 9¢ Bls. ’
PUT EDIT (VCRAY) (SKIP, 4(X{28), A(2))}s.
ENDy .
CHECKRASTREND.. IFf TENON=1 THEN PUT EDIT{*LAST RASTER 3EFDORE SUNSEFT*)
(SKIP, A}),. .
IF LENDN = 2 THEN PUT EDIT
['"LAST RASTER BEFORE TIME DISCONTINUITY IN DATA'] {SKIP(?},
Alya
CALL NEWPAGE,.
PUT EDIT [COLID) {(SKIPUZ2), X(4)y A{BO)}y.
DO M = 1 TO 48,.
lLINE = 49 - M,o
IL{NEUUT = ! ',0
IF TLINE=1 OR ILINE=48 OR (ILINE/S5)*5=1ILINE THEN ILINEPIC
= [LINE,. '
KAY = ' 1,_.
PO J =1 TQ 39 BY 2+
ISUBSCR = 48 # {J-1) + 49 - M,.
CALL PROCWORD ( KAYI{J)),.
ISUBSCR = 48 * J + M,.
CALL PROCWORD {_ KAY{J+1}),.
ENDy e
PUT EDIT {(ILINEQUT, KAY, ILINEOUT) {(SKIP, A(2)s X{2}, 40A[2),
X(2)y Al2)V)sa
ENDI- ,
PUT EDIT {COLIDF {SKIP{(2), Xi4), A{BO))}s.
G2 TO NEXTRASTER,.
NOSUBCOMS.. PUT EDIT ('NO SUBCOM VDLTAGES AVAILABLE?®) {(SKIP(Z), A),.
GO T CHECKRASTREND, .
ENDFILERASTERS.. PUT EDIT (YEND 0OF FILE ON TELEMEIRY TAPE') (SK[P{2},
Adsa :
GO TO WRAPULUP,.
MAXTIMEXCEEDED.. PUT EDIT (*MAXIMUM REQUESTED TIME EXCEEDED ON TELEMETR
Y TAPE") {SKIP{2)4s A)ye
WRAPUP.. CALL RUNTL,.
I[F I[FPRNT THEN CALL RUNEPH,.
IF NOT IFTAPE THEN STOP,.
CLOSE FILE (OQUTAPE)s.
CALL RUNFIL (OQUTAPE},.
MESSAGE = v v,
PUT STRING(MESSAGE) EDIT (*"0S0-D RAW RASTERS FROMt'y UTLJTAPE,
* TO', UTHIGHTAPE, *'9%) (A, F(10,3)s A, F(1l0s3)1),y.
DISPLAY ('LABEL OUTPUT TAPE ON SYS009 AS FOLLOWS') 4.
DISPLAY (MESSAGE),.
STOP vy
ASIN.. PROCEDURE (X},
RETURN [ATAN (X / SQRT {1, - X * X))},.

-

END; .
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115 NEWPAGE.. PROCEDURE,.

116 PUT EDIT (*RAW RASTER SCAN STARTING AT UT', MONAME,
IDATEL, ', IYEAR, *  UT TIME*, IHR, MIN, SECS,
UTIME} (PAGE, As X{2), A, F{3,0), A, F{5,0), A, 2F[3,0},
Fl642), X{10), F{1053)1,.

117 PUT EDIT (FNAME, °'LAMBDA 1 =%, QLAMI, 'LAMBDA 2=', QLAM2,
'KN =%, FNX, */EPSILON KE =%, FEX, '/EPSILON",ANAME)
(SKIP, Ay X(6)y Ay FU6+2)s X{4)y A; F(652)5 X(5)s A,
F(8s2)y Ay FIB42)s Ay SKIPy Ay,

118 RETURNy«

119 END, .

120 PROCWORD.. PROCEDURE {(COUTSTR)s.

121 DECLARE Ny DUTSTR CHARACTER(2),.

122 QUTSTR = + 1,.

123 IF ISUBSCR GT ISIZE THEN DOs+. OUTSTR = *==',, RETURN,. END,.
127 IF IRASRY (ISUBSCR) AND *'0000000L*B THEN DOy. OUTSTR='"++7,,
129 RETURNy. ENDy.

131 N = SUBSTR (IRASRY[ISUBSCR}, 9, 8},.

132 CALL INTHEXINs INT2, QUTSTR)»s.

133 RETURN, .

134 END+ e«

135 ENDy»

L . L]
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STMY LEVEL NFST

/% ASRE DSN=-N PROGRAMS // GFT BACKGROUND RASTERS */
1 BKGR: PPNCENURE OPTIONS (MAIN); :
2 1 DECLARF TLINFPIC PICTURE '99', I[LINCNUT CHARACTER{2)
"DEFINED ILINEPIC, COLID CHARACTER{AD);
3 1 DECLARE [INDFXy I} FIXED RINARY(31);
4 1 DECLARE PREMNS FIXED DECTMAL{3,1)5
5 1 NECLARE MESSAGE CHARACTERI{SO0);
A 1 DECLARE SUMTAR(IB00), SUMTAB4{18C0)}, {MSUNTAB{1R00)}, MSJNTAB4{18001)
RIT(81;
7 1 DECLARE MTFMP FIXED ARINARY(S);
q 1 DECLARE IF40MIL BITIL);
9 1 DECLARE MRAY (1920} FIXFD NECIMALI3,0);
10 1 DECLARE RFCID POINTER;
11 1 NECLARY 1 NUTRECH BASFO{RECID)y 2(EPS, UTSTRTL, UTSTAPI, XNRAARCAL,
DELCAL, XN4OCAL, DEL4ANCAL, XN4NONE, DEL&NONE,
RAKRAY {1920) FIXFD OFCIMAL(3,1});:
12 1 DECLARE DUTFI1 FTILF RFCORD SEQUFNTTAL BUFFERED QUTPUT
ENVIRONMENT (V(3884));
17 1 DECLARF 01 RASTER EXTERNAL ALIGNED, 2 (UTIME,UTIMNS) FLOAT RINARY({53),
n? (IS1ZE, TSUBS7, IBADCT, I[SKPFD, IMISS, IENON, [FOF,
JFWEELy JAWEEL) FIXED BINARY(31), 02 (TRASRY(1Y920),
ISCO5R(10), ISCOTR{10), ISCZ2TR110), ISC44R{10))} BIT(16};
14 1 DECLARE (DATFA, SOATE, YRDATE) FLOAT BiNARY({53}):
15 1 DFCLARE TSREGN-BIT(1), ISBEGNY! RIT(1);
15 1 DCCLARE (MANAM]1, MONAM2) CHARACTER(4), SGN CHARACTER([1};
17 1 DECLARE KKAY{40) CHARALTFP{?);
13 1 DECLARE NBAR FIXED BINARY(8);
la 1 DECLARE SUMRAY(1920);
20 1 DFCLARE ISGN CHARACTER({?): .
21 1 DECLARE {(MHISUNWD, MHISUNWD4, [40CALY FIXED RINAPY{31,0);:
22 1 DECLARE (1YEAR1, IYEAR?, MONTH) FIXFD BINARY(LT);
73 1 ON ERROR SNAP SYSTEM;
24 1 cnLin = 1901 ns5 19 15 20 75 an
35 4003 !
25 1 CALL NTRASTS
26 1 UTORG = 291.;
27 ] UTn = 39490.3%
249 1 ISBFGNL = 10183
79 1 ISBEGN = "O'H;
30 1 OPFN FILE {QUTFIL);
31 1 TENDN = (3
32 1 GFT LIST [UTSTRT, LTEND, TDIF}:
33 1 EF UTEND <= UTSTRT | TDIF <= 0 THEN NDO: PUT EDIT
314 1 1 {*TLLFGAL [NPUT PARAMETFRS') (SKIP, A); STOP; FNO;
19 1 UTSTNP = UTSTRT + TDIF:
37 1 CALL NITCOUNTS:
41 1 NEXTRASTER: [IFNNNRB4 = TFNDN$
41 1 CALL NXRAST;
47 1 TESTRASTER: TF IENF == N THEN Gl TN FNDNFTILE:
44 1 IF UTIME < UTSTRT THEN GO YO NEXTRASTER;:;
44 i IF UTIME > UTSTOP THEN GO TN ENDTIMFINTFRVAL:



/% ASEE (SO-D PRNGRAMS // GET BACKGROUND RASTFRS */

STYT LEVFL NFST

49 1 IF = ISBEGNL THEN D0O; [SBEGNYl = '1'A; UTSTRT=UTIME; END;3
53 1 IF IFNDNB4 = 1 THEN GO T{) NEXTRASTERS

55 1 IF IENDN = 1 THFEN ISIZE = ISI7F - 803

57 1 IF JFWEEL ~= 3 THEN GO TO SUNRASTER;

/* THIS IS A CALIBRATION RASTER */

59 1 MTOT = MTDT + 13

60 1 IF ISIZF < 940 THEN DN; MSMALL = MSMALL + Ll; GC
64 1 1 TO NMEXTRASTER; END;

65 1 IF IMISS > 100 THEN DN;  MMESS = MMISS + 15 GO
69 1 i TO NFXTRASTER; ENDg3

n 1 IF IBADCT > 100 THEN N0; MHORR = MHDRR + 13 GO
T4 1 L TO NEXTRASTER; END3 .

/* NETERMINE AVERAGE COUNT DURING 1ST 20 LINES */

75 1 IDFNOM = 03

76 1 SUM?0 = 0.3

17 1 DO I = 5 70O 95603

78 1 1 IF IRASRY(I} € "000000t1*A THEN GO TO ENDLOOP;
89 1 1 NBAR = SUBSTR({IRASRY(1l), 9);

a1 1 1 SUMZ20 = SUM20 + NBAR;

g2 1 1 IDENCM = IDENGM + 13

83 1 1 FNDLAOP:  END:

R4 1 IF SUM20 / IDENOM > S THEN DO3 MNOISC = MNOISC + 13 GO
ar t 1 TO NEXTRASTERQ; ENN3

A9 1 MMSTNT = MMSTOT + [MISS;

an 1 M= M4+ 13

91 1 MBADCT = MBADCT + IBADCTS

92 3 IF ISIZE > 1920 THEN ISIZE = 19203

94 1 00O [ =1 TO ISTZIF;

95 1 | IF IRASRY(I) & *00000011¢8B THEN GO Ta ENDLDOPL;
97 1 1 NBAR = SUBSTR{IRASRY{I}), 9)3

QR 1 1 IF NRAR >= 20 THFN DO; MHIWD = MHIWD + 13 GO TO ENDLNQP1;
102z 1 2 END;

103 1 1 SUMRAY(I) = SUMRAY(1) + NBAR3Z

104 1 1 MRAY(I) = MRAY(I) + 13

105 1 1 ENDLOOPL: END;

106 1 GO T NEXTRASTER:

107 1 SUNRASTER: [IF JAWEEL > 4 THEN GO T NEXTRASTER:

109 1 IF JAWEFL = 1 | JAWEEL = 4 THEN IF40MIL = *fi*Bi ELSE 1F40MIL

:!()IB:

112. 1 IF ISIZE < 96 THEN GO TN NEXTRASTER:

114 1 MTEMP = 03

il5 1 THISAV = 03

114 1 oo J =1 ¥0 19 BY 23

nz 1 1 INDEX = 48 * Jj

118 1 1 CALL TREFATSUNWORDS

119 t 1 INDEX = 48 * J + 13
120 1 1 CALL TREATSUNWORD;

121 1 1 INDEX = 48 = {J-1) + 13

122 1 1 -« CALL TREATSUNWDRD;
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STMT LEVEL NEST

173
1724
125
124
129
130
131

133
134
135
135
137
130
i40
141

1
L
1

b gt ot fd ot s vt Pttt gt b pd d pma

147
144
144
14%
1413
151
151
152

ettt St gt ot ot o

153
154
1573
167
151
1/7
163
164
{65
166
167
169
159G
179
17t
172
173

— ot P ot i b P i et s bm ped ot ped bl b

174 1

176 1
177 1

INDEX = 48 % {(J+l};

CALL TREATSUNWARD;

END

[F MTEMP <= 0 THEN GO T0O NEXTRASTERS
[F IF4NMIL THEN GN TO SUNRASTER%4:
M1OTOT = M1OTOT + 13

If MIO9TOT > 18N0 THEN SIGNAL RERROR;
SUMTARIMINTAT) = THISAV;
MSUNTAB(MIOTAT) = MTEMP;

GN 70O NEXTRASTERS

SUNRASTFRA&: MaOTOT = M&OTOT + 1;

I[F M4OTOT > 1800 THEN SIGNAL E£ERAOR;
SUMTARA(440TOT} = THISAV;
MESUMTABL{MA0TNT) = MTEMDP;

G0 TO NEXTRASTER;

f% FND OF TI“E INTERVAL REACHED */
ENDTIMEINTERVAL: IF TSREGN THEM GO TN PRINTSTATISYICS:

IF MTOT -= "0 THFN GN TO PRINTSTATISTICS;
IF ISBEGNL THEN 50 TO ENDGROLUPS

1 = (UTIME - UTSTRT) / TDIF3

UTSTAP = YUTSTRT + ([+1) * TNIF3,

UTSTRT = UTIME;

[SBEGNL = *1'R;

GO TO GETNEXTGROUP;

7¥ PRINT QUT STATISTICS ON SACKGROUND RASTERS %/
PRINTSTATISTICS: SDATF = UTSTRT + UTO;

IF =~ ISBCGN THFN D03 ISBEGN = *1fR;  UTREGN = UTSIRT; END;
[SREGN = *1%R3

CALL SDAY {SPDATE, IYEARY, YRDATF, MONTH, DATEA, MONAM]1);

IDATL = DATEA; .

HRS = 24, * (DATCA-INATIN:

CALL PEGDMS (HRS, TSGNs LHR1, MiNLls SECS1)S

SDATFE = UTSTOP + UTH;

CALL SDAY (SNDATE, IYEA®?, YRDATE, MUONTH, DATEA, MOMNAMZ)S

[DAT? = DATEA;

HRS = 24. = (DATEA~-IDATZ2});

CAlLL DEGDMS (HRS, TSGN, IHRZ?, MIN2, SECS2);

CALL NFWPAGE:

PUT FDIT (MTCF, *CALIBRATIDN RASTERS?) (SKIP(Ll), R{STATFO®M}};

STATFORM:  FORMATISKIP{Ll), FI5,0), X{1}, A}3

INFStY)

PUIY EDIT {MSMALL, "HAD LFSS THAN 20 LINES') (R{STATFORM) )

PUT FDTT (MMISS, *HAD MORFE THAN 10D INTERSPERSEN MISSTNG WNRNS?Y
)} (R{STATFNRM) )3

PUT ENIT (MHORR, YHAD MNRF THAN 107 QUEST [UNABLE WARPS*)
[R{STATF(ORM) };

oUT ENIT (MNOTISC, YHAD AVERAGF COUNY OF MORE THAN 5 TN 1ST 20°L

{R{STATFORM)}};

PUT ENIT (M, 'WFRF USFABLF*) (R{STATFNRM]));

PUT FOIT {(MMSTOT, "MISSING WORNDS', MBADCT, *QUESTIONARLE WORDS?
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STUT LFVEL NFEST

s MHIWD, 'WORDS REJECTED BECAUSE COUNT GREATER THAN 20°'}
(R{STATFORM10});

178 1 STATFORMLO: FORMATI{SKIP{l}, F(10,0), X{1l), A};

179 1 IF M = 0 THEN GO TO ENDGROUP;

131 1 LOCATE- QUTRECD FILELQUTFIL}) SET{RECID);

1R2 1 UTSTRT! = UTSTATS

183 1 UTSTOP1 = UTSTOP3

194 1 XN4QCAL = D.;

1R5 1 140CAL = 03

1R6 1 DO J =170 19 BY 23

187 1 1 INDEX = 48 * J3;

188 1 1 CALL TREATBACKRWORD:

189 1 1 INDEX = INDEX + 13

1an 1 1 CALL TREATBACKRWMIRD;

191 1 1 INDEX = &8 * [J-~1) + 13

122 1 1 CALL TRFATBACKRWORD;

193 1 1 INDEX = 48 * (J+1);

194 1 1 CALL TREATBACKRWORD;

135 1 1 END; - .

196 1 IFf [40CAL <= 0 THEN D037 DEL4OCAL = 0.3 XNGOCAL = 0.3 FND;

201 1 ELSE Dfl;  DEL4OCAL = SQRT{XN4GOCAL}/I40CAL: XN4OCAL

204 1 1 = XN4OCAL / I40CAL; END;

205 1 PUT EDIT {'N BAR 40 CAL =, XN4OCAL.,'DEL 40 CAL ="', DEL4AOCAL)
(R{NBARCALFNRM)] 3

204 1 NBARCALFORM: FNRMAT {SKIP(2}, A{l19), F(12,4}y X110}, A(19)}, Fi12,4)1);

207 1 CALL PROCSUN (7107, MIOTOT, MHISUNWD, SUMTAB, MSUNTAR);

294 1 IF IDENOM ~= 0 THEN GO TN PRINTNBARAOONE;

210 1 CALL PROCSUN ('40°%, M4OTOT, MHISUNWD4, SUMTAB4, MSUNTAB4);

211 1 PRINTNBARSOONE: PUT EDIT (*N BAR 40 DONE =%, XN4OONE, 'DEL 40 ONE =1,

. DEL4OONEY [RINBARCALFORM)};

212 1 XNBARCAL = XN4OCAL - XN4OONE;

217 1 DELCAL = SQRT (DFL4OCAL * DEL4OQCAL + DELAOONE*DEL4O0ONE):

214 1 PREMNS = 0.3

715 1 DO I =1 TN 19203

215 1 1 IF MRAY{I) > 0O THEN BAKRAYII) = SUMRAY{T) / MRAY{T] - XNBARCAL

213 1 1 + PREMNS + .05 /# ROUND 70O 0.1 */3 ELSE BAKRAY(I) =03

219 1 t PREMNS = 0.3

220 1 1 IF BAKRAY(I) < 0 THEN DD; PREMNS = BAKRAY(I); BRAKRAY(I}=0,;

224 1 2 END3

2?25 1 1 END3 . .

224 1 ERS = XNBARCAL / 4.9 % EXP {{UTSTRT-UTORG}/1400.};

227 ! PUT EDLT (*N BAR CAL =', XNBARCAL, *DEL CAL =', DELCAL)
(RINBARCALFQORM}) 3

229 1 PUT EDIT (*EPSILON =*, EPS} [R{NBARCALFORM)};

229 1 CALL NFWPAGE;

239 1 PUT ENIT {YAVERAGE BACKGRNUND RASTER?, COLTID)} (SKIPI(Z), A,
SKIP(2), Xf4}, A(BO));

231 1 ‘D L= 1 TO 483

237 s 1 1 * ILINR = 49 = 13
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STMT LFVEL NFST

231 1 ILINFOUT

- 1 | B

234 ] 1 IF ILINE = 42 [ TLINE = 1 } ({TLINE/S)*®*5 = FLINE THFN I[LINEPIC
= TLINE;

236 1 1 nOJ =1 TN 39 BY 23

237 1 ? INDEX = 48 % {J-1) + 49 - [

2134 1 ? CALL CONVERTER{BAKRAY{INDEX), KKAY(J));

239 1 ? INDEX = 48 %) + 1;

240 1 2 CALL CONVERTER (BAKRAY(TNDEX), KKAY(J+1}};

241 1 ? END3

247 1 1 PUT ENTT {ILINEOUT, XKAY, TLINENUT) {SKIP, A(2), X{2}, 40 A{2),
X{2Yy A(2));

243 1 1 ENN;

244 1 PUT EDIT (COLINY (SKIP, X{4), A(30))};

245 1 LOCATE QUTRECD FILE {DUTFILY} SFT ([RECIND)

24A 1 FPS = 0O.:3

247 ] UTSTRTL = 03

249 1 UTSTOPL = 0.3

749 1 XNBARCAL = 0.3

251 1 DELCAL = 9.3

251 1 XN&NCAL = 0.3

252 ] DEL4AGCAL = 0.

2613 1 XN&OONE = 0., ;

254 1 DEL4OONE = 0.3

255 1 RAKRAY = MRAY * 0N.1:

754 1 FNNGROUP: UTSTRY = UTSTNP;

257 1 UTSTOP = UTSTRT + TDIF:

2583 1 IF IFOF -= 0 THFEN GO T WRAPEQF;

767 t GFTNEXTGROUP: 1F UTSTRT >= UTEND THEN 50 TO MAXTIMEEXCFFDEN:

267 1 IF UTSTOP > UTEND THEN UTSTNP = UTEND + .0O13

254 1 CALL NITCDUNTSS

7465 1 GO TO TESTRASTER;

I6hA 1 ENPOFILF: UTSTOP =UTIME:

AT 1 HTEND = fTIMF;

769 1 GO TN PRINTSTATISTICS:

769 1 MAXTTMEREXCEEDFD: PUT EDIT ([ *MAXIMUM REAQUESTED TIME OF ¢, UTEND,
' EXCEENED') [SKIP{2),y Ay FU12,3)y A)3

279 1 GN TO WINDUP;

271 1 WRADFME:  PUT FOIT ('END OF FILE FENCOUNTERED ON INPUT TAPC'Y} (SKXiP(2),
Abs

277 1 WINDIJP: CALL RUNTL:

271 1 CLNSE FILF (QUTFIL) )

274 1 NISPLAY ['LABFL TAPE DUTFIL AS FOLLOWS -~%)3

27s 1 PUT STRING {MFSSAGF} ENIT {170$N—-D BACKGROUND RASTERS FRUOM ',
UTREGN: * TO *, UTEND, *"')} {A, F(7,7}y &y F{T,2)):

276 ] DISPLAY {MESSAGE}:

777 1 STNP;

278 1 TREATHACKRWORD: PROCEDURE:

279 ? IF INDEX <= & THEN RETURN;

291 2 ANGOCAL = XN4OCAL + SUMRAY(INDEX):



STMY LEVEL NEST

287
2R3
?R4
285
286
788
2en
791
2913
794
2945
796

299
100
3aInl
3In?
303
304
g
06
3T
308
201
319
311
312
313
Il4
315
EBNC)
317
218
‘.!lq
220

321
322
323
3?4
325
324
327
328
329
330

/% AS&F (1S0-N PROGRAMS // GET BACKGROUND RASTERS

NN NN NN YN Y

NNV NNNN~YN

N NN RN Y NN NNNY NN D e Ny

140CAL = T140CAL + MRAY(INDEX):
RFTURN; :
END;
TREATSUNWORD: PROCEDURES:
[F.INDEX <= 4 |
IF IRASRY{INDEX) &
NBAR = SURSTR(IRASRY{INDEX), 9};

INDEX >

IF NBAR >= 10 THEN GO TO HIGHWORD;:

THISAV = THEISAV + NBAR;
MTEMP = MTEMP +°13
RETURN

HIGHWORD: A

=MHTSUNWD + 13

RETURN;

END3

NITCOUNTSt PROCEDURE;
MHORR = 03
MMSTOT = 03
MNNESC = 03

MMISS = 0;
0
0

MHISUNW

RETURN;
END3
NEWPAGE: PRNOCEDURE;

PUT EDIT {'TIME INTERVAL FROM T,

[HRTy MIN1l, SECSl, ! TO ', MONAMZ,

*/

IF TF4OMIL THEN MHISUNWD4 = MHISUNWD4 + 13

MONAML,
IDAT?y "yt 1

ISTZE THEN RETURN;
100000011'8 THEN RETURN;

ELSE

IDATL1, *,*,

IHRZ,y MINZ, SECS2s *(f, UTSTRT, ! TOr, UTSTOP, !
2F{3,40}y F(Bs4aly A
v Ay FU4,0), 2F13,0), F{844), X(16}s 2{A,F(8,43)),40;

{PAGE, 24, F{?’.O), Ay Fl4,0),

PETURNS
END;
CONVERTFR:z PROCEDURF (X, KAY}:
DECLARE XAY CHARACTER(2), X FIXED DECIMAL
DECLARE CTEMP CHARACTER(3), IPIC;
PIC = X3 -
CTEMP = PIC;
IPIC = TRUNCIX)3;
KAY = SUBSTR (CTEMP, 2, 2);
IF IPIC <= 9 THEN RETURN;
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/¥ ASKEF IS0~ PRAGRAMS // GFT BACKSROUND RASTERS */

STMT LEVEL NEST

332 2 [etc = IPIC - 93

133 7 IF 1PIC > 26 THEN Df; KAY = '%%v; RETHRN: END3

138 2 SURSTR(KAY ;1,1 )=SUBSTR{'ABCDEFGHIJKLMNOPQRSTUVKXYZ £, IPIC,1)¢

139 2 RFTURN;

140 ? FND; .

341 1 PROCSUN:Z  PROCEDURF (1D, MTOT, MHISUNWD, SUMTAB, MSUNTAR);

342 2 DECLARE ID CHARACTER{2), S!HMTAB{A00), MSUNTAB{600) BIT(8):

347 2 DECLARE [, MTFMP FIXED BINARY(®):

144 2 DECLARE {INENOY, MHISUNWR) FIXFD AINARY{31,0}:

145 ? ’ MIOREJECTED = 03

146 ? XN4OONF = 0,3

147 2 INENOM = 03

3473 2 na 1 =1 TO MTOT

349 ? 1 MTEMP = MSUNTABR{Il);

159 ? 1 IF SUMTAB(T) / MTEMP > XN4NCAL THEN DA: MINREJECTED

3513 4 2 =M10REJFCTFD+1: GO TO ENDLOOP2:  END;

256 2 1 TNDENOM = IDENAM + MTEMP;

386 2 1 XNGONNE = XN4OONE + SUMTAB{I):

357 ? t ENDLOOP?2: FEND;

158 2 PUT FDIT (MTNT, 1IN, * MIL RASTERS PRNCESSED', MINREJECTED, IN,
' MIL RASTFRS REJFCTEN BFCAUSE AVERAGE TON HIGH', MHISUNWD,
iDy ' MIL RASTER WORDS RFJECTED BECAUSE HIGHER THAN 1Q°%)
(SKIP, FL{10,0), XI1), ZA};

159 2 PUT EDIT (INENOM, ID, ' MIL RASTER WORDS USEDY)

(SKIP, FL1047)y X{1], 2A}:

369 ? 1F IDENOM <= 0 THEN NN; DEL4ONNE = 2.5 XN&GOONE = 0.; FEND;

3IAS 2 FLSE NO3  DELANONF = SORT{XN&OONE)/IDENDOM:  XN4DONF

368 2 1 = XN4OONE / IDENOM; END3 .

369 ? RETURN;

370 2 END;

371 1 END 3
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naS PL/1 COMPILER 360N-PL-464% CL3-5 DSODCORR - 047247170

/* AS&E (SO-D PROGRAMS // GET CDRRECTED RASTERS */

o LS

/¥ ASEE 0S0-D PROGRAMS // GET CORRECTED RASTERS */
CRST.. PROCEDURE NPTIONS (MAIN},.
DECLARE ILINEPIC PICTURE '99', ILINEOQUT CHARACTER(2}
DEFINED ILINEPICs COLID CHARACTER(BO),.
DECLARE RECID POINTER,.
DECLARE 1 INRECD BASEDI(RECID) ALIGNED, 2{EPS, UTSTRT, UTSTOP, XNBARCAL,
. DELCAL sy XN4QCAL, DEL4OCAL, XNAOQONE, DEL4QONE,
. BAKRAY{1920) FIXED DECIMAL (341)}s. r
DECLARE INTAPE FILE RECORD SEQUENTIAL BUFFERED INPUT
ENVIRONMENT {V{3884) MEOIUM {SYS5008,s 2400} NOLABEL}s.
DECLARE 01 RASTER EXTERNAL ALIGNED, 2{(UTIME, UTIMOS5) FLOAT BINARY(531),
02 (1SIZE, ISUBSZy IBADCT, ISKPEDsy IMISS, IENDNs I[EOF,
JFWEEL, JAWEEL) FIXED BINARY{(31), 02 (IRASRY{1920},
I1SCO5R{10), ISCOTR{10)s ISC27R{IO)}, 1SC44R(10}) BIT{16),.
DECLARE (DATEA, SDATE, YRDATE) FLOAT BINARY{(53},.
DECLARE ARRAY{27}, ISUBSCR FIXED BINARY(31), KAY(40} CHARACTFR(2)s.
DECLARE TWOSQRBAK (1920),. :
DECLARE NBAR FLDAT,. .
DECL ARE VOLTRAY(4) PICTURE '99', VCRAY(4) CHARACTER(2)
DEFINED VOLTRAY,.
DECLARE FNAME CHARACTER(24), ANAME CHARACTER(20),.
DECLARE MONAME CHARACTER({4}, SGN CHARACTERIL}s.
DECLARE PRTALLCHAR CHARACTER(Ll)s IFPRTALL BIT(Ll},.
ON ENDFILE (INTAPE) GO T(O ENDBACKGROUND,.
COLID = 101 0S 10 15 20 25 30
35 " 50% 4. * -
CALL NTRAST,. .
UtTa = 39490,.
CALL REWEPH;:.
OPEN FILE {INTAPE},.
GET EDIT (UTBEGN, UTEND, PRTALLCHAR) (2F(15+5)s A(L))y.
If PRTALLCHAR NE ' * THEN IFPRTALL = *1'B,.ELSE [FPRTALL="0*B,.
UTIMF = —-100.E40,y.
GO TO FIRSTBACKGROWND,.
NEXTBACKGROUND.. READ FILE {INTAPE} SET (RECID),.
FIRSTBACKGROUND.. READ FILE [INTAPE} SET (RECID),.
[F UTSTOP LT UTBEGN THEN GO T( NEXTBACKGROUND,.
IF UTSTOP -~ UTSTRT LT 0.25 THEN GO TO NEXTBACKGROUND,.
[F UTSTRT GT UTEND + 0.25 THEN GU T0 BACKGROUNDTIMEHI,.
THWOSQRBAK = 2. * SQRT (BAKRAY),.
GO TO TESTRASTIME,.
NEXTRASTER.. CALL NXRAST,.
IF IEGF NE O THEN GO TO ENDFILERASTERS,.
TESTRASTIME.. IF UTIME LT UTSTRT — 0.25 THEN GO T0O NEXTRASTER,.
IF UTIME LT UTBEGN THEN GO TO NEXTRASTERy.
If UTIME GT UTSTOP THEN GO TO NEXTBACKGROUND,.
IF UTIME GT UTEND THEN GO TO MAXTIMEXCEEDEDs.
IF JFWEEL = 3 THEN GO ¥0O NEXTRASTER,.
IF IFPRTALL THEN GO TO GUDRASTER,.
IGUDCNT = 0,.
DO I =5 TO ISIZEs.
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DOS PL/T COMPILFR " 360N-PL-454 CL3-5 NS ORCORR 04/24/70

/*¥ ASEF DS0-D PROGRAMS // GET.CORRECTED RASTERS */

74
75

716

IF IRASRY(I) AND 'O0000001'B THEN GO TO ENDLQOP,.
CALL PTWRDC (IRASRY, I, N, NBAR}..
IF NBAR — BAKRAY[I) LT TwOSQRBAK{I) THEN Gl) TQ ENLLOOP,.
IGUDCNT = IGUDCNT + L,.
1F LIGUDCNT GE 7 THEN 6N TO GUDRASTERs.
ENDLOOP.. ENDy.
GO T NEXTRASTER,.
GUDRASTER.. SDATE = UTIME + UTO,.
CALL SDAY (SDATE, IYEAR, YRDATE, MONTH, DATEA, MONAME},.
IDATE]l = DATEA,.
HRS = 24. * [DATEA - IDATEl):s.
CALL DEGDMS (HRS, ISGN, I[HR, MINy SECS),.
CALL FLTLUK {JFWFEL, FNAME, QLAM1, QLAMZ, FNX, FFX),.
FN = FNX / EPS3,.
FE = FEX /J EPS,.
CALL APTLUK (JAWEELj,; ANAME},.
/* GET ASPECT-EPHEMERIS DATA */
CALL GETEPH (UTIME, ARRAY, SPRATE, ASPANG, [SDAY},.
DELT = DOSODLP (UTIME, ARRAY}..
CALL NEWPAGE,.
SIDTIM = SIDGRN {UTIME + UTQl,.
/% COMPUTE AND PRINT EPHEMERIS QUANTITIES *®/
CELONG ATAN {ARRAY({2)s ARRAY(1)),.
TRLONG (SIDTIM — CELONG) * 57.29578,.
TRLAT = ARRAY(22) * 57.29578,.
CLONGD = CELONG * 57.29578+.

1 n

PUT EDIT ('EPHEMERIS AT STAKT OF SCAN', 'CELESTIAL LONGITUDE®,

CLONGD, * DEGREES*, 'POSITION VECTORT', ARRAY(1l), ' KM')
(SKIP{2}y Ay X{13)y Ay F{9,2)¢ Ay X{15}y Ay F{10,1}s Al),.

PUT EDIT (*TERRESTRIAL LONGITUDE?', TRLONG, ARRAY({2),
*GEODEYIC LATITUDE®, TRLAT, ARRAY(3),
YGEODDETIC ALTITUDE', ARRAY(23)} {SKILPs X{37)y Ay F(Y9e2),
X{38), F{1l0s1)s SKIPy, X{4l)y Ay F(9s2),¢ X(38), FI{LOs1l}s~
SKIPy X{&1)y Ay F{Bal)d,.

RA = ATAN (ARRAY(20), ARRAY{19)) * 57.29578,.

ROLLA = ARRAY{27) * 5T7.29578,.

DEC = ASIN {ARRAY(21} )} % 57.29578,.

ALPHA = ARRAY(26) % 57.29574,.

PUT EDIT {('ASPECT AT START (+ SCAN', 'PITCH ANGLL', ALPHA,
' DEGREESY, 'SPIN AXISY', ARRAYI[L19), 'ROLL ANGLE', ROLLA,
YUNIT VECTOR?', ARRAY(20), 'RIGHT ASCENSION OF SPIN AXIS',
RA, ARRAY(21), 'DECLINATION OF SPIN AXIS', DEC) (SKIP(2),
y X{24)y Ay F(9420y Ay X{22)y Ay F(LLe7)e SKIPy X(48) s A,
F{942)y X{?8)s Ay FL11s7)y SKIPy X{(30)y Ay F{F+2)y X{39},
F{11,7)y SKIP, X{34}y Ay FI(942))s.

SIDTIMD = SIDTIM = 57,2G578,.

A

PUT EDIT (*SIDEREAL TIME AT START OF SCAN', SIDTIMD, * DFGREEST

¢+ YSOLAR?', ARRAY{71, 'UNIT VECTOR', ARRAY(8}, ARRAY{3)}

(SKIP{2) s Ay FE943) s Ay X{54}s Ay FL11,T7)y SKIP, X195}, A,

FU11+7)y SKIP, X{106}s F{LleT)}+e
PUT EDIT (ISKPED, TRASTER SCANS LOST DUE TO MISSING DATAY,
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DOS PL/I COMPILER 360N-PL-464 CL3-5 OSODCORR 04/24/70

/¥ ASEE 0SO-D PROGRAMS // .GET CORRECTED RASTERS %/

ISIZE, 'WORDS IN THIS RASTER SCAN', IBADCT,
*QUESTIONABLE DATA WORDS IN THLIS RASTER SCAN', [MISS,
"MISSING DATA WORDS IN- THIS RASTER SCAN®'} (SKIPy F(5,0),

X(1re Adss
/¥ PRINT OUT SUBCOMMUTATOR VOLTAGE READINGS */
17 IF ISUBSZ = 0 THEN GO TD NOSUBCOMS..
78 PUT EDIT (*VOLTAGES FROM SAIL ANALOG SUBCUMMUTATOR', ISUBSZ,

¢ SETS'y *05) 6 VOLT MONITOR'y '0O7) 6 VOLT MONITOR®,
"27) NEGATIVE 6 VOLT SUPPLY', "44) 2.4 KV MONITOR?)
{SKIP(2)s X{32)}s A, X(30), F(5,0), Ay SKIP, X(13), A,
X{12)y Ay X{4)y Ay X{11l)y A}y

79 DO I = 1L TO ISUBSZy.
80 VCRAY = ¢ 1,
81 IF NOT ISCOSR(I) AND *00000001°'8 THEN VOLFTRAY(1} = SUBSTR
{ISCO5R{I), 94 8),.
82 IF NOT [SCOT7R(I) AND ¥00000001fB THEN VOLTRAY{2) = SUBSTR
{ISCOTRII), 9y 8)y.
83 IF NOY ISC27R{E} AND "00000001'BR THEN VOLTRAY(3} = SURSTR
{ISC27R(L), 9y Bi4.
84 IF NOT IS8C44R{[) AND "00000001'3 THEN VOLTRAY([4) = SUBSTR
(I5C44R({ 1}, 9y Blye.
85 PUT EDIT (VCRAY}! (SKIP,.4(X128), Al(2))},.
86 ENDy .
87 CHECKRASTREND.. IF IENDN=1 THEN PUT EDIT{'LAST RASTER BEFORE SUNSETY)
’ {SKIPy Adys
88 IFf IENDN = 2 THEN PUT EDIT
- {*LAST RASTER BEFDRE TIME DISCONTINUITY IN DATA®} (SKIP{2),
Alye
89 CALL NEWPAGE,.
90 PUT EDIT (COLID) {SKIP(2), X{4), A{8O)),.
91 DO M =1 TO 48,,
92 ILINE = 49 — M,,
93 ILINEQUT = ' *,.°~
94 IF ILINE=1 OR ILINE=48 0R {ILINE/S}#*S=ILINE THEN ILINEPIC
= FLINE,.
95 KAY = ¢ 1,
95 DO J = 1 TO 39 BY 2y.
97 ISUBSCR = 48 * [J-1) + 49 - M,,
98 - CALL PROCWORD { KAY(J))},. ’
99 ISUBSCR = 48 * J + M,, )
100 CALL PROCWORD [ KAY(J+1)}4%
101 END, .
102 PUT EDIT (ILINEDUT, KAY, ILINEQUT) {SkIP, A{2), X(2}, 40A12),
X(2), Al2)14a .
103 END,y « .
104 PUT EDIT (COLID} (SKIP{2), X{4), A{8B0}),.
105 GO TO NEXTRASTER,. . ’
106 NOSUBCOMS.. PUT EOIT {*ND SUBCOM VOLTAGES AVAILABLE®) {SKIP{2)y A),,
107 GO. TO CHECKRASTRENDy « .
108 ENDBACKGROUND .. PUT EDIY {'END OF FILE ON BACKGROUND RASTER TAPE']}

(SKIP{2)y Aly.
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0OS PL/I COMPILER 360N-PL-464 CL3-5 NSONDCORR Q4/24/ 10

/¥ ASEE QS50-D PROGRAMS // GET CORRECTED RASTERS */

109 GO TO WRAPUP,.

110 BACKGROUNDT IMEHI .. PUT EDIT (*MAXIMUM REQUESTED TIME EXCEEDED ON BACKGR
QUND RASTER TAPE®) (SKIP(2),y A),. . -

1it GU TO WRAPUP,.

112 ENDFILERASTERS.. PUT EDIT (*END OF FILE ON TELEMETRY TAPE*} [SKIP(Z2),

Alsa

113 GO TO WRAPUP,.

114 MAXT IMEXCEEDED.. PUT EDIT {*MAXIMUM REQUESTED TIME EXCTEEDEDN N TELEMET#R
Y TAPE') {SKIP{2), A}..

115 WRAPUP.. CALL RUNEPH,.

116 CALL RUNTL,.

117 CLOSE FILE [INTAPE),.

118 STGP,.

il9 ASIN.. PROCEDURE {X)s.

120 RETURN (ATAN (X / SQRT (l. - X % X))y

121 END,y .

122 NEWPAGE.. PROCEDURE,.

123 PUT EDIT ('CORRECTED RASTER SCAN STARTING AT UT?, MUINAME,
. IDATELy "9's IYEAR, ¢ UT TIME', IHR, MIN, SECS.
*{*y UTIME, *)*) (PAGE, A, X{2), A, F{3,0)y 4, F(5,0), A,
- ZF13,0)y F(E42)}y X(201y Ay F(B43)y Ady.

124 PUT EOLIT (FNAME, *LAMBDA 1 =*, QLAMl, *LAMBDA 2=', QLAMZ,
KN =%y FNy *KE ='4y FE) (SKIPy Ay X{O)y Ay F{64,2)y Xl14),
Ay FL64+2)s X(5)y Ay, FIBy2), X{S5)s A, FiBs2)) 4

125 PUT EDIT (ANAME, YEPSILON =', EPS, 'N BAR CAL =*, XNBAHCAL,
*DELTA ='4, DELT} [SKIP, Ay X[1O2), Ay FITy2), X110}y A,
F‘BIZ’, X(‘)). A' F(S’gZ)]g- -

126 RETURN, .

127 END, .

128 PROCWORD., PROCEDURE (OUTSTR},.

129 DECLARE QUTSTR CHARACTER({2)}, PIC PICTURE '9', NBAR FLOAT BENARY,,

130 DECLARE N, CORRN, QLOGs QLOGTR, JQLNGFR,.

121 DECLARE ITEMP, IPIC,.

132 OUTSTIR =t ¢,

133 IF [SUBSCR GT LISIZE THEN DOse QUTSTR = *==',. RETURN,. END,.

137 IF IRASRY (ISUBSCR) AND *00000001*B THEN DO0,. ODUTSTR=2++1t,,

139 RETURNys END,. .

141 CALL PTWRDC (IRASRY, ISUBSCR, M, NBAR},.

142 CORRN = NHBAR — BAKRAY(ISUBSCRI},.

143 IF NOT [FPRTALL THEN TIF CORRN LT TWOSQRBAK(ISUBSCR)} THEN GO
TO SETSMALL ..

144 IF CORRN LT 1.0 THEN GN T0O SETSMALL:.

145 QLOG = LOGZ (CORRNI),.

146 QLAOGTR = TRUNC {QLOG),.

147 QLOGFR = (QLOG - QLUGTR) #* 10.4.

148 ITEMP = QLOGFR + 0.5,

149 IPIC = QLOGTR + 1.0,

150 IF ITEMP GT 9 THEN DOs. ITEMP = 0Os. [PIC = [PIC + 1,. END,y.

154 PIC = ITENMP,.

155 SUBSTR (UUTSTRy 2y 1) = PICya

156 I£ IPIC GT 35 THEN DOye VUTSTR='#%',, RETURN,. END,.
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/¥ ASEE 050-D PROGRAMS // GET CORRECTED RASTERS #/

160 SUBSTR{OUTSTR,14+1)=SUBSTR{"0123456T89ABCOEFGHI JKLMNAPQRSTUVHXY *
! v IPICy 1}+.

161 RETURNy & :

162 . SETSMALL.. OUTSTR = *'——14,

163 RETURN s

164 END,

165 END, .
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f* ASEF 0SO-D PRNGRAMS//S5UM COUNTS }N SUBRASTFRS—-5UBSUM */

/¥ ASEE (80-D PROGRAMS//SUM COUNTS IN SUBRASTERS—-=SUHSUM ¥/

1 SUBSUM. . PROCEDURE OPTIONS (MAIN),.
2 DECLARF ZILLCH CHARACTER{1},.
3 DECLARE NUMDAY PICTURE '99,.
4 DFCLARE MONTHNAME CHARACTFR({4),.
5 DECLARE NUMPIC CHARACTER (7).
6 DECLAPE NFIRSTNDO PICTURF '9G1,,
T DECLARE UTIM? FLGAT RINARY (53}),.
9 DECLARE IBUF{1000),.
R DECLARF RECID POINTER ,.
10 DECLARE 1 IMRFCD BASED(RFCID) ALIGNED .
’ 2 {EPS, UTSTHRT, UTSTP, XNHARCALs DEFLCAL, XHN&GALAL, DLL&4ICAL,
XN4DANFy NEL4OONE, BAKRAY (1929} FIXLp JFECEMAL (3,13} .
11 CECLARE INTAPE FILE RFCORD SEQUENTIAL RUFFEPEDR IN®UT
ENVIRONMENT (V (38441 MEDTUM{SYSO09,7400) NLLARFL {TAVL),.
12 DECE ARF 1 RASTER EXTERNAL ALIGNED, 2 {fUTIMF, UTI¥IS5) FLIAT AlXNARPY(=2),
? UiISIZE, 1SURSZ, 1BADCT, ISKPEY, L1MISS, LENDN, [L0F,
JFWEELy JAWEFEL) FIXED BINARY(31}y 2 {(IRASPY(1927%)y FSCUSR{L1N),
ISCOTR{LO)y ISCPTRI1N), ISC442{10)) BIT(14),.
13 NECLARE (DATE, SDATF, YRDATE)}) FLOAT BINARY(S1) ,.
14 NECLARE NBAR FLDAT . -
15 DECLARE COPTYM FLOAT BINARY (57},. .
16 NECLARE FNAMF CHARACTERI?4), ANAME CHARACTER(27), MONAMED CHAZACT-TU(4),
‘SGM CHARACTER{1) ,.
17 DECLARE RADCO(2,10] ,.
ia DECLARE CRDRDR FILE STREAM INPUT
ENVIRNANMMENT (F{80} MEDTIUM{SYSIPT,1442)) +.
i9 ON ENOFILE (CRORDRY GO TO FINISH ,.
20 NN ENDFILE (INTAPE] GO TO ENDBG,.
21 ON TRANSMIT (INTAPF) GO TOD 3ADRG .
22 N = 1000+
23 LDEV = 11,.
24 CALL PENTSIIRUR{L) N, LDFVY,.
?5 CALL PLOT({0.0FD,~-0.5E0,L1R),.
25 ICOUNT = 0y
27 INDEC = 154
74 IRFTA = —1,.
29 LINT = 24,,
39 IPEN = -3,. .
31 CALL LGAXS{0.0F0,0.0F0 "COAUNTS/140 ¥SFCT  INOEC, 10000, 100180, 10 .07 ],
D.3FNY, .,
32 CALL NTRAST,.
33 UTn = 39490,.
34 CALL REWFIL (INTAPF),.
35 NPEN FILE (INTAPE) s
36 UTIME = —100.F49,.
37 nn IN.=1T0 2 ,.
31 GET FILFE (CRDRDORY ENIT {L+{RADCO{L,MI DN M=1 TO 19))
(COLUMNELYsF(2) 5100 X120 4T (43 1) s
39 END,. .
40 - CALL CRDS ,.
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/% ASEE 0S0-N PROGRAMS//SUM COUNTS IN SUBRASTERS——SUBSUM %/

41 CRNS..PROCEDURE 4.
42 GET FILE (CRDRDR) EDIT (DAYB,HRB,OMIN,NDAYN,HRN,EMIN, IX,[Y)

{SKIP, 20X(5)y FU3)y X033y FU2)y X(2)y FU2)}y 2LX(5)4F(7))) .

43 URBGN = DAYB + HRBR/24.0 +(BMIN -1,})/1440.0 e,

44 UEND = DAYN + HRN/Z24.0 +(EMIN +1.)/1440.0 te

45 END 4.

46 CALL PRINF(O .

47 GO TO FSTBG s.

48 NXTBG.. READ FILF (INTAPF} SFT {(RECID) ..

49 FSTAG.. READ FILE {INTAPE) SET {RECID) ..

50 BGTM.s [F UTSTOP LT UBGN THEN GO TO NXTBG ,.

51 UTOIT = UTSTOP —~UTSTRT 4«

52 IF UTOT LT 0.334 THEN GO TO NXTBG . .

53 IF UTSTRT GT UEND + 0.5 THFN G0 T RNGRG ,.

54 CALCO=(1.340*%EXP({300.0-UTSTRT}I/1400.0}}/XNBARCAL,.
/% PRINT OUT BG RASTER HEAD */

55 PUT EDIT ('NEW BACKGROUND RASTER FROM *,UTSTRT,* TO ',UTSTOPR,

SNBARCAL = *,XNBARCAL,?' CALCO = *,CALCO) (SKEP(3}+A,F(1N,5),A,
FI10:5)ySKIPCOLUMNILO} sA,F(543) 9 X{5)4A,F(5,3)),.
/#PRINT OUT INFO */ o
56 PRINFO .. PROCEDURE ,.
5T - PUT EDIT ('RING INTEGRATINN OF [*,1Xy " ,IY, ') FROM 1,
DAYDB, HRB,' HRS ', DBMIN, * MINS TOO *, DAYN, HRN,
' HRS ', FMIN, ' MINS') {PAGE,A,F{3)4A,F{3),4 +2 Fl4)},A,
FI31s Ay2 Flalye Ay .F(3}, A} .

58 END 4.
/%#RAX RASTERS %/
59 GD TO TESTIM .
60 NXTRST..CALL NXRAST,.
61 IF IEDF NE O THEN GO TO NDRST .
62 TESTIM.. 1F UTIME LT UBGN THEN GO TO NXTRST,.
63 IF UTIME GT UTSTOP THEN GO TO NXTBGy.
64 If UTIME GT UEND THEN GO TO SWITCH 4.
65 EF JFWEEL = 3 THEN GC TO NXTRST,.
66 IAWE = JAWEEL ,.
67 IF TAWL = 3 THEN IAWL = 2 ,.
68 IF TAWL = 4 THEN JTAWL = 1 ,.
69 IF IAWL = 5 DR JFWEEL = 5 THEN GO TN NXFTRST ,.
/% PRINTOUT RASTER HEADING HERF #*/ .
T0 SDATE = UTIME + UTO,.
T1 CALL SDAY (SDAVE,IYEAR,YRDATE,MONTH,DATE,MONAME) ,.
72 IDATEL=DATE,.
T3 IYRDATE =YRDATE,.
T4 HRS = 24.% [DATE — IDATFEL),.
75 CALL DEGDMS (HRS, [SGN,IHRsMINsSECS) ,.
75 CALL FLTLUK {(JFWEEL FNAME,QLAML,QLAM2yFNX,FFX)y.
T7 - CALL APTLUK {JAWEELs ANAME) ..
78 PUT EDIT (*RASTER -SCAN STARTING AT®', MONAME, IOATLL, ',', LYFAP,

' UT TIME', IHR, MIN, SECS, "DAY NOTATION', UTIME)
[(SKIPI3) 4AsX(2)4A4F(340) A, F{540)4A,2 FU3,0)+F{642):X05),4A,
F{10+5}1) ,.
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7

/% ASEE 0OSO-D BPROGRAMS//SUM CUOUNTS TN SUBRASTFRS——SUBSUM */

79 PUT EDIT (FNAME,ANAME]} {SKIP, A, X(10}, A} .

80 [F ESAV NE I THFN GO T0O CONT 4. -

81 ISAV=0 [ )

/2 DO J =1 TO 240 ')

83 TRASRY(J)} =IRASRY{J) OR *0N00NNIA'H 4.

&4 ENDy .

85 COMT..IF IFNOM = 1 THFN 1SAVE = 1 ,.

86 FLSE ISAV =0 ,.

BT INOG = IBADCT + [IMISS .

as [F INGG GE 100 THEN O,.

89 PUT ENIT (["3AN FASTFRY JUTI¥FI{AFI1LeTi) s
0 G0 T} NXTRST .

91 ENTy .

az TSUM = O . .
97 g 40 = 10 TN 40 Y 19,.

a4 NG JR =1 TO 48,.

95 JHDX = 48%JC — JR + 1,4.

96 [F IRASRY{JNDX] AND 1000030118 THENMN 573 T MILP,y.
QT CALL PTWRNCIIRASRY ,JNDX MUM,NBAD Y} ,,

95 iSUM =ISUM + NRAR ,,.

99 NDLP. .END, .

100 END .

10t IF TSUM SE 4000 THEN DO, .,

102 PUT ENIT{*VAN A RASTERG,UTIMF) (A,F{11,T)1},.
103 FND, .

104 IF ISTZE LT 5092 THEN DN,. .
105 PUT EDIT {*SHART RASTEP*,,UTIMF) [(A+F{I1L37)1) 4.
106 GO T3 NXTRST,.

107 END, . !
103 IF FSIZE LT 1920 THEM D7 J = ISIZF =96 TO ISIZ2F 4.
109 IRASRY (1) = IRASRY[J) Ok '0O000DG1O% , .,

110 END .

111 IF ESTZE LT 1920 THFM DN,.

112 : IT = MOD{IX:2}) s

11z IF IT = 1 THSEN LDX = 48%(1X ~1)+ 1Y ,.

114 ELSE LOX = 4d3%[X - 1Y ¢+ 1 ,.

115 IF LOX GE ISIZE — 96 THFN ™y

116 PUT EDIT ("INCOMPLFIC RASTFR ') {A} .

117 GO TO NXTRST ,.

118 END 4.

119 £ND, .

/% THIS IS THC RING INTEGRATICN ROUTINE =/

120 SUM = 9 .
1,21 SIGMA = 0 ,.

122 [TFLG = 19 ,.

123 MI N = 1 T 0 .

124 LIM = N = 1 ,.

125 JX1 = IX - LIm 4,

124 JX2 = IX + LIv .

127 J¥Y1 = IY — LIM 4.

128 JY2 = 1Y + LIM ,.
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/¥ ASEE OSO-D PROGRAMS//SUM COUNTS IN SUBRASTERS--SUBSUM x/

L29 JDOY2 = 2% LIM ,.
130 DEL = 0D )

131 NBAD = 0 ,.

132 RING = 0 4.

133 BACK = 0 ,.

134 IF N = 1 THFN NBOX = 1 ,.,

135 ELSE NBOX = R%LIM ,.

i36 PO JX = JX1 TO JX2 .

137 IF JX = JX1 OR JX = JX2 THEN JDY =1 ,.
138 ELSE JOY = Jny2 ,.,
139 IF JX LE 0 OR JX 67 40 THEN GO TN BADX ,.
140 JT = MON(JX+2) 4.

141 DO JY = JYI T JY2 BY JDY .

147 1F JY LE 0 OR JY GT 48 THEN GO TN BADY ,.
143 IF JT.= 1 THEN NDX=48%{JdX — 1)+JY ,.

las4 ELSE NDX = 48%JX = JY +1 4.
145 : IF NDX GT ISIZE THEN GO TN BADY ,.

146 IF TRASRYINDX) AND '0OO00COLl1'H THEN GO TO BADY 4.
147 CALL PTWRDC{IRASRY (NDOXsNMUM,NBAR} ,.

148 RING = RING + NBAR 4.

149 . BACK = BACK + BAKRAY{NDX) ,.

150 GO TQ MDYLP ,.

151 BADY.. NBAD = N3AD+ 1 ,.

15?7 NAYLP, ., END, s. )

i53 GO TO NODXLP 4.

154 BADX.. DA JY = JY1 TO JYZ2 RY JDY ,.

155 NBAD = NBAD + 1 4.

156 END y.e ’

157 NDXLP.. END ,.

158 CONTRIR = RING — BACK ,. .

159 I£ N GE 3 AND CONTRIB LE SQAT(SACK) THEN GO TO ENDT .
160 . ROX = NROX ,. :

i61 BAD = NBAD .r. .

167 I[f BOX — BAD LE 0.9 THEN 0 TP ENDIT .

163 GEQOM = BOX/(ROX —-BAD} ,.

164 DEL = GEOM * SQRT(RING + BACK) .

165 SUM = SUM + CONTRIB %* GEOM .,

164 SIGMA = SQRTISIGMA*SIGMA + DEL%DEL) ..

167 GO TN NDNLP ,.

169 FNDIT.s ITFLG = N-1 4.

169 GO TN COMPUT .

170 NONLP..END .

171 COMPUT..KR = ITFLG .

172 - IF KR = 0 THEN KR = 1,.

173 FSUM = SUM*CALCO/RADCD(IAWL 4KR) .

174 ERR = SIGMA*CALCO/RADCO({TAWL +KR) 4.

175 CNRTYM = UTIME + IX*5,12/48/1440,.

176 ICOUNT = TCOUNT +1,.

177 IF ICOUNT = 1 THEN DN,.

178 UTIMELAST = CORTYM,.

179 NUTIM = CORTYM*24,,

A-20



DOS PL/I COMPILER

I60ON-~PL—464 CL3I-5 POINTPLF 12/02/69

/¥ ASE&F QSN-D PROGRAMS//SUM COUNTS IN SURRASTERS--SUBSUM */

180
181
182

183.

184
18%
136
187
168
163
190
191
192
193
194
195
196
197
198
199
200
291
207
203
204
2n5
206
707
298
209
210
211
212
213
214
215
?16
217
218
219

220

2?1
222
223
?24
725
726
227
228
229
730

AXLEN

ne J
XPAGH

END3
no oJ
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UTIMZ2 = CNRTYM,,

MONTHNAME = MONAMEs.

NUMDAY = IDATELl,.

ILCH = v 1,,

ENDy.
I[F FSUM LT 0.1E03 THEN DO,.
XPAG = {CORTYM % 24 — NUTIM]I*0.70,.
CALL PLOT (XPAG,0.0E0,11RB},.
CALL PLOT (XPAG,0.2850s1081)y.
GO TO COMPTE,.
ENDy.
XGFSUM = LOGLO(FSUM),.
XGFSUMHIGH = LNGIO([FSUMYLRR),.
XGESUMLUW = LOGIN{FSUM-ERR)},.
INTEWG = Qy.
[F XGFSUM GT 5 THEN D0,.

XGESUVY = XGFSHM—3,.,

XGFSUMHIGH = XGFSUMHIGH-3,.

XGESUMLAW = XGFSUMLOW - 3,,

INTEGQ = 64

ENDy.
YPAG = (XGFSUM-21%*10/3,.
YPAGLOW = (XGFSUMLOQW-Z)*1n/3,.
YPAGHIGH = (XGFSUMHIGH-2)*10/3,.

IF JFWEEL = 2 & TAWL = 1 THEN INTFQ = INTFQ + 1 ,.
IF JFWEEL = & & [AMWL = 1 THEN INTEQ = INTER + 2 ..
IF JFWEEL = 1 & TAWL = 2 THEN INTES = INTED + 3 ,.
IF JFWFEL = 2 & IAWL = 2 THEN [ANT0Y = INTEQ + 4 .
IF JFWEEL = 4 & TAHL = -2 THFEN INTFD = INTCQ + 65 .,

DIFFER = (CORTYM — UTTMFLASTI%24,.

IF DIFFER GE 3 THEN DO, .
ICOUNT = 0,.

LASTOME. . IDOWN = 2,,

IPEN = 3,.

= ({(UTIMFLAST*24) = NUTIM]IX}.90 + 2,9,,
Catl PLOTIAXLEN,D.OED, IPEN),.
CALL PLOTIDLOFD,D.0EN, INNWN} ..
NUMHRS = UTIMELAST#24 - MUTIM,.
NSTARTL = NUTIM/Z24,.
FIRSTNO = UTIM? - NSTARTIL,.
NANMAM = FIRSTNN®24, .
HEIRSTN(O = NANAY,.
ISYMB = 13,.
ICHARNUM = 2,,

= 1 TQ INUMHRS + 3);

RS = (J-11=%0.903

CALL SYMRALIXPAGHRS, 10.OFDN.OTEO, ISYML,0.080,100107),.,

= 1 T (NUMHRS + 3),.
XPAGHRS = [J=1)%0.90,,
CALL SYMBOL{XPAGHRS,0.0R0,0.07L0+15YMB,I.00 0, 1C"D),.


http:SYMAOL(XPAGIRS,O0Oh,O.O7E0,ISYND,').OQ
http:J-I)*0.90
http:NIJTIP}'0.90

COMPILER 360N-PL-464 CL3-5 POLNTPLT 1?2/02/49

/¥ ASKE (0SQ-N PROGRAMS//SUM COUNTS I[N SUABRASTERS—-SUBSUM #*/

231
232
233
234
235
234
237
238
239
240
241
247
243

244
245
246
247
248

249
250
251
252
253
254
255
256
’57
258

763
264
265
266
26T
268
269

270
271
272
273

CALL SYMBNL{XPAGHRSy—0.14E040.1NEQ, NFIRSTNO,0.0E0, ICHARNUM) ,.
MANAM = NANAM + 1,.
IF NANAM GE 24 THEN NANAM = NANAM — 24,.
NFIRSTND = NANAM,.
END,,
NUMPIC = NUMDAY CAT ZILCH CAT MONTHNAME,.
NEXGL = 7s.
CALL SYMBOLI{O.OFQ,=0.4E0,0.07F0 NUMPIL,0.0E0)NFXGL )y
IPEN = -3,. '
XPAGE = {[UTIMELAST#24 — NUTIM)%0.90 + 5,.
IF [COUNT NE O THEN GO TO VERYLAST,.
CALL PLOTIXPAGE+0.0F0,IPEN),.
CALL LGAXS{0.OEQ-0.0F0+'COUNTS/140 MSEC!, INDEC, 10.0F0,90.0G0,10.0F1,

0.3E0),.
NUTIM = CORTYM*74,.
END,y .
LASTONF?, . XPAG = (CORTYM*¥24 — MUTIM)I%0.90,.
ICODE = -1,.

If YPAG GE 0.0L0 & YPAG LE 10.NE0 THEN
CALL SYMBNLIXPAG,YPAG,0.07EQ, INTEQ, 0.0F0,1CADE]},.
INTEP = 15,.
XPG = XPAG - 0.017:
TF YPAGHIGH GE 0.0F0 & YPAGHIGH LE 10.0F0 THEN
CALL SYMBOL(XPG,YPAGHIGH,N.0TEQ, INTEP,0,0E0,ICONE),.
IF YPAGLOW LE 0.0 THEN 60 TO TODLNW,.
IF YPAGLOW GE 10.0E0 THEN GO TO TOOLOW,.
CALL SYMBOL{XPG,YPAGLOW,0.07E0,INTEP,0.0EN, [CADEY, .
TOOLNW. . 1F ISUM GE 4000 THEM DO..
NVANALLENRASTER = 29,.
GUIDE = YPAGLOW ~ 0.10,.
IF GUIDE GE 0.0E0 THEN
CALL SYMBOL{XPAG,GUIDE,0.0TED, NVANALLEMRASTER N, 08D, TCODF },.
ENDs .
UTIMELAST = CORTYM,.
/% NOW PRINT THE RESULT %/
COMPTL..PUT EDITUTINTEGRAL OVER *,KR, ' RIMGS = ',SUM,*SIGMA = 1,S1GMA)
(SKIP  yCOLUMN{LO) sAsF3) 3A¢F (8,11 ,X1314AFITo1)) o,
PUT EDIT ('CORRECTED VALUES——-INTEGRAL = ?',FSUM,*RRAC = ¢,ERR]
(COLUMNILO},A+F{8,1),X[2),4,F(7,1)1 ,.
GO TO NXTRST .,
SWITCH..CALL CRDS ,.
CALL PRINFD ,.
‘ GO TO BGTM ,.
ENDRG.2PUT EDIT {'END OF FILE ON BACKGROUND TAPE'} (PAGE, A) ,.
GO TO FINISH .
RNGBG..PUT EDIT ('BG TAPE READS START = ', UTSTART,'CARDS END ATY,
USWCH) (PAGEy -Ay 'F{10s5), Ay F{10,5)),.
GO TO FINISH ». .
BADBG. +PUT EDIT ('BAD BG AT' sUTSTRT) {SKIP(31,A¢X(2)+F{10,50),.
60 TN NXTBGs.
NORST..PUT EDIT(YEND OF FILE ON TELEMETRY TAPE') (PAGH,A) ,.
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f* ASEE OS0O-N PROGRAMS//SUM COUNTS IN SUBRASTERS—--SURSUM */

274 FINISH..PUT EDIT {'PRDGRAM TERMINATED INTERNALLY') (SKIP(3],A) ,.
275 GO TO LASTONE,.
276 VERYLAST..DO J = | TO 12,.
277 INTEQ = J — La. .
278 YCPOR = 2.00 + 0.?5%INTEQy. -
279 CALL SYMBOL{AXLEN,YCOOR,0.07EQyINTFQ,0.0EN, [CODE),.
280 END, W
281 NK = 25,.
282 SA = AXLEN + 0.3,.
283 CALL SYMBOL(SAy2.00E0,0.0TEQ, 'MYLAR-4ARCMIN 1,0,0F04MK} 4.
284 CALL SYMBOL(SAs?.25F0+0.0TEN,' 1/ ?MIL BF—4ARCMIN VL 0LOFONKY 4.
285 CALL SYMBOL{SA42.50EQ,N.0TED, '2HMIL RF-4ARCMIN * Y 0,050 MK}, .
286 CALL SYMBOL{SA,2.75F0,0,0TEQ, 'MYLAR=~LARCMIN 1 yO.0F0NKY, .
287 CALL SYMBAL{5A,3.00EN,0.07C0,*1/2MIL BE-1ARCMIN VLLDENSNK Y, .,
288 CALL SYMBNL{SAs3.25E0,0.0TEQ,'2MIL BE-1ARCMIN *L0LOE0NK) .
289 CALL SYMBNLI{SAs3.50E0,0.07E0, ' MYLAR-4ARCYIN/ 1200 VL O0.0EN . NK) , .
290 CALL SYMBILUSA,3.75E0,0.07EC, ! 1/?MIL BF—4ARCMIN/LNANY , 0. 0F0,NK], .,
291 CALL SYMROL (SAs4.00E0,0.0TEQ, ' 2MIL BE-4ARCMIN/LIOC 9 ,0.0004NC),.
292 CALL SYMBOLI(SA,4.25E0,0,07EQ, 'MYLAR-LARCMIN/ 1009 VL ULAENGMK Y, .
293 CALL SYMBOLI[SAs+4.50E0,0.07EQ,'1/2%IL BF—LARCMIN/LNQOT ,0.0FO MK}, .
294 CALL SYMBOL(SAs4.75E0,0.07E0,'2MIL BE-LARCMIN/IOGD V40,050, NK} .
795 TJKLMN = 24,,
296 CALL SYMBDL{SA,1.00E0+0.0TEQ,*Y MEANS VAN ALLFN RASTER',0.0EN0,

T JKLMN}Y,.
297 IPEN = 9949,,
298 CALL PLOT{10.0E0,AXLEN, [PFN},.
299 PUT FDIT (*CALCOMP TAPE MADE®*) (SKIP(3}sAlya
300 CALL RUNTL ,.
301 CLOSE FILE (INTAPE] ,.
302 CALL RUNFIL (INTAPE} 5.
303 END .
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7% ASEL aS0O-N PROGRAMS//SUM CAUNTS TN SUSRASTERS--SUBSUM */
. /% ASEF NSN-D PRAGRAMS//SUM COUNTS IN SUBRASTERS~—-SURSUM %/

1 SURSUML . PROCFNDUREF OPTIONS {(MAIN},.
7 NECLARE TSURLIN0N) FIXED RINARY..
3 NFCLARE MONAM1 CHARACTER (4),.
4 DOFCLARE DAYNUM PICTURFE fqarv,
5 DFCt ARE CHAR CHARACTER ({7),.
6 NECLARE ZILCH CHARACTER {(1),.
T NFCLARF RERID pOIMTIR o,
3] NECLARF 1 INRFLD RASTOD(RECIN) ALIGNEDN
2 {rPS, UTSTRT, UTSTOP, XNRARCAL, NELCAL, XN&4OCAL, DFLAOQCAL,
YNGONNE , NDELSANNE, BAKRAY{192N) FIXED DECTMAL {3,411} +.
9 NFCLARE INTAPS FILF PFCORN SEQUENTIAL RIUFFERED INPUT
ENVIRNNMENT (V{3894) MEOTUMISYSOO9,2400) NIALARTL LFAVE ),
in TFTLARLD 1 RASTER LDXTERNAL ALIGNED,: 2 (UTIME, UTIMOS) FEDAT BINARY{S3),
? (ISIZF, 15UBSZ, [BADCT, ISKPFD, IYISS, IENNN, TENF,
JFWFFL, JAWEFL)} FIXED AINARY{3Ll), 2 (IRASRY{19?D)1, ISCOSRI{IN},
ISCATR{LDY, ISC2TR{1ION, 1SC4A4RILN)Y) RITU(lA),.
11 NFCLAPE (DATF, SOATE, YROATF} FLDAT AINARY(53) ..
12 NFCLARE NBAR FLOAT ,. .
| ) ! NECl ARE FNAMF CHARACTFRI{24), ANAMEF CHARACTER(20}, MONAME CHARACTFRI(4),
SGN CHARACTFR(1Y ..
14 DECLARE RADCO(?,10) .
15 NFCLARF CRDRNDR FILF STREAM IMPYT
ENVIRAONMENT (F{80) MEOIUMISYSIPT,1442)) 4.
16 Ny SNDFILE (CRDRNORY GO TOr FINISH ,.
17 ON ENDFILE (INTAPF) GN TO ENDBGya
18 Ny TRANSMIT (INTAPE) GN TN RADBG 4.
19 N = 10")01.
2N LOFY = 1l,.
21 CALL PLOTS{IBUR{L) 4N LTIEV) o
27 CALL PLOT(D.0EN,-0.5ED,11B1},.
23 NCHAR = 17 ,.
24 CALL SYMBOL{N.TSED,11.0E0,0,15F0,%1/2 ML AL FILTER!,0.0F0,
NCHAR) v
25 INDFC = 154.
26 . IPFN = -T,.
21 18FTA = -1,.
24 LIMT = 15,.
29 CALL LGAXS {D.DED,N.00N, 'CONTS/140 MSECY ,INNEC,10.0E0,90_NEN,1.0E2,
NDe3F0} .
an IB = 0O4a
31 CALL NTRAST,.
3?2 uUTn = 39490,.
EE] CALL RFWFIL (INTAPE},.
34 IPEN FILF [INTAPF),,
35 UTIMF = -100.F40,.
36 ne IN = 1 TO 2 .
37 GET FILF (CRDRDR}) ENIT {Ly (RADENIL,M) NO M=1 T9 10))
[COLUMNIT Y, FI2),100XT2)Y4F{4,43))),.
38 FND,.
29 CALL CRNDS s
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JE OASEE LSO-0 PROIGRAMS//SUM CNINTS TN SUSRASTFRS——-SUBSUM */

4n CRDS,. . PROCENURE 4.
41 GFT FILE (rR0RDP) FOIT (NAYH, HRB, 3MIN,DAYM, PN, FUIN, TX, 1Y)
[SKIPy 2{¥({5)y F(3), XI3}y FI(Z), X{2)y FL2}), 2(X{50,F{2001 .

&7 URSM = TAYHR + HPR/24.0 +{BMIN ~1.1/1440.) ’e

41 HEND = DAYN # HAN/24.0 +{FEYIN +1.171440.0 te

/YA FND [

45 CALL PRINFD ,.

b4 A GN TN FSTALG 4. '

47 NXTAN, . REAN FILF {INTAPF) SFET (RFCIDY 4.

4R FSTAG.. RFAY FILE (INTAPE) SFT (RECIN) .

(A AGTM,, IF UTSTAP LT UBSM THEN 6N T MYXTRG 4.

50 urtarT = UTSTap —-UTSTRT 4.

51 TEF UTAT LT 0.3% THEN G0 T MXTRS 4.

i IF TSTRT 6T MENN + 0.5 THEN 31 Tl RNARG 4.

53 CALCM=T1 .340%EXP ({300 0-UTSTRTI/14MMN 211/ XNBARCAL .
f% DRINT NUT 3G CASTFR HFAD ¥/

54 L. PUT EDIT ('MFW RACKGROUND RASTER FRMOY% ',UTSTAT,* TO f,UTSTNP,

INRARCAL = ®,XNBARCAL,* CALCAO = 'L,CALCA) (SKIP(3},3,F(19,5}+4,°
FU10e5 e SKIOLCALUMNLTIO0) yA+FISs31 o X(5) s A4F (5,32},
JEDRINT MUT [NFN ¥/

55 PRIMFED .., PROCEDIIRE .

56 PUT FNIT ('PING INTEGRATION NF (t,IX, t,7 ,1¥, 1} Fonw 1,
JAYR, HRHA,T HRS ', SMIN, t MINS TOD *, DAYN, YRN,
YOHRS  f,  FMIN, 1 O MINGT) {PAGE AR {11 ,AFI3),A 42 Fl4),A,
F{3)y A,7 Fi{A}, Ay FI(3), A) .

57 Nn o, ,
FERAW BASTERS X/

59 Go TN TESTIM ..

59 NXTRST, . CALL MNX?AST,.

[ ] IF [EOF NE A THE® 57 TO MORST .

A1 TESTIM.. IF UTIMF LT USGN THFEN 6N TO MXTRST,.

A2 I[F T IMFE ST TSTNE THEN GN T NYXTRG,.

& 1F UTIME 5T UEND THEN GO TN SWITCH ,.

Ah TF JFWEEL = 3 TYEN 50 T NXTRST,.

A5 TAWL = JAWFFL .

Af IF TA4L = 3 THEN [AWL = 2 ,,

AT IF JAAL = & THEN TAWL = 1 +.

A5 IF IAWL = & 0P JFWFFL = 5 THFN 50 TO NXTRST ,.
f% PRQINTNIT PASTF2 HEADING HERC %/

A9 SOATF = UTIME + UTN,.

TN CALL SDAY (SOATF,IYEAR,YRDATE  MONTH NATF MONAMEY , .,

71 TNATFI="ATE,.

T2 IYPDATFE =YPDATE,.

73 HRS = 24.% (DATF — TIATELl),.

T4 CALL DNEGNMS (HRS, ISGN,THR,MIN,STCS) ..

75 CALL FLTIVK {JFWFEL ,FMAME DLAMLa QLAM? $FNX,FFX) 4.

76 CALL APTLUK [JAWFFL, ANAMF) ,.

T7 PUT ENTT (YRASTFER SCAN STARTING AT', MONAMF, IDATEL, *."s IYFA®,

1 HT TIME', [HR, MINy SECS, 'DAY NOTATION', HTIMT)

(SKIP{3)Y,A,X(2) A7 (3,0)1,A,F(5,0),4,2 FI3,N),F{56,7),X18),4,
FI1IN,5)) s
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% ASEE NSP-N PROGRAMS//SUM (NUNTS I8N SUBPASTERS—--SURSUM &/

74 PUT ENTT {FNAME,ANAMF) (SKIP, 4, X(101, &) ,.
7a {F ISAY NE 1 THFN 60 TO COANT .

&Y _ IsAav=n .

3] NN = 1 TN 249 4.

82 TRASPY(J) =TRASRY{J) DR 1Q0I0ONINIR .,

R1 END, .

an CONT.,LIF TPNNN = 1 THFEN ISAVF = 1 ,,

asg ELSE IS4V =n ,,

RA INOG = [RANCT + IMISS ,.

B7 IF INOG GF 100 THFN DA, .-

g2 . BUT EDIT (T340 PASTFRYLUTIME} (AT (1147) )y,
an . GN TN NXTRST ,.

an Fan, .

al 1SUM = 0 ,,

a2 nOCSE = 10 TN 60 8Y 10,.

o3 Nt JrR = 1 TN 44,,

a4 JNMY = 4REIC — JR b 4.

CL TF TRASRY(JNOAX} AND '000AD011'R THEN GO TO NMLP,,
L CALL PTHWROCITRASPY, JNOX, NUM,NBARY ,,

a7 1SuM =1SUM + NBAR .

g8 MOL P L RN, ,

a9 ENDy .

109 IF ISUM AF 408 THEN DO, ,

1Nt ' PUT ENTTICVAN A RASTFRT,UTIMF) (A,F{11,7)1,.,
102 L T

107 I IST7¢ LT 80a TUEN P9,

106 PUT FOET (*SHORT RASTER' UTIMF) {A,F(11,T)),.
108 - 60 TN NXTRST,. )

105 FNDy .,

1n7 Te ISTZIF LT 1920 THEM 9N § = [SIJF —94 TO ISIZF ,.
1oR TRASRY (1) = IPASRY[J)} NR 'N3nn00La‘y ;.

103 FND .

111 IF ISI7F LT 1979 TiHr4 nn,,

111 T = M0(1X,2) ,.,

112 IF TT = 1 THFY LDX = 48%(I% -1}+ IY ,.

117 TLSE LNX = 43%IX ~ IY + 1

14 1F 10X GF 1SIZF - 94 THEN 00 .,

115 PUT FOIT [PINCOMOLETE RASTFR ) {A) ,.

116 G0 TR NXTPST ,,

17 END 4.

113 FNO, .

JE THIS TS THE RING JMTEGRATION PANTING #/

112 s o= n .,

12n SInMaA =0,
121 TTFLG = 19 .

122 NN =110 10 ,,

122 LI =8 - L ,,

124 X1 = IX — v,

125 JX? = IX +« 1% ,,

125 JY1 = 1Y - {14 ,,
127 - JY2 = 1Y o+ im .,

A-26
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128
1729
131
131
122
1311
134
13R
T2n
127
134
130
140
141
147
142
144
14%
4%
147
143
149
157
151
157
157
154
155
155
157
152
157
14N
161
147
163

144 |

16%
1AA
1AT
1569
169
17"
171
172
173
174
17%
174
177
174

SNY2 = ¥ M ,.

OEL = 0. .

MOBAD = 0 .,

RING = 9 4.

JACK = 9 4.

IF N = 1 THEN N30OX = 11 4.

FLSFEF N3NY = A¥x_ M .,

M JYX = XD T GX? L,

[F J¥ = JX1 98 X = §¥2 THEM JIY = 1 ,.
FLSE Iy = Jny? .

IF JX LF 0 R JX 6T 45 THEM 67 TN BANY 4.
JT = MO JX,7) .,

3

3ANY,,.
MDYL R, .,

BANY .,

X1 P,

noJy = JYL TN Y2 3y Jny ,.
IF Y LE O NR JY ST 43 THEN 60 TN 8ATY .
IT UT = 1 THEN MNX=48%({JX - 11+JY ,.
FLSF NNOX = 43%JY - JY #] 4.

I= NDY GT [SIZ7F THFN G0N TR ADY .,

TF IRASRY{NOX] AND O0O0ANNT1ITA THEN 51 T BADY ~,,
CALE DTWODT{IRASRY GNOXSNUM L M3ARY .

TING = RIMG + N3AR .,

FACK = BACK + RAKRAY{NNX} ;.

GN TO MaYLe .,

MIZAT = NMYADE T 4.

r‘]\lf) v

60 TN NOXLPE .

Ny
¥

3NX
AN
IF

I N
FL
S
SEN
nn

ENAIT . IT

aq

NONL P, END
CaueyT, ,KP

A-27

FSim
mtRD =
oty
SAxn]
in =

TF 11

nnoJgy = Jyyl T9 QY2 7Y JiyY .

N = NRAR + 1, .
ENR .

ENTY .

ToIR = RING — RACY .
N OGE 3 AND CONTRIS LT SQERT{MACK) THFY 30 T FMALY .
= *]ﬂl’!\( e
= NUAD .
HNX — RAD LT 1,9 TFTHEM At T FNSIT .,
o= ANX/URX -BADR) .,
GEIM R SORT{PING + 3JACK) .
= QUM + CAMTRTA = GFAM ., .
MAc = SIATISIGMARSESGMA + DEL*OTLY .
T MONLP .
FIG = M=1 ,.
N e o, ,

T e

= fTRLG o,
= SUMECALCO/PANC N TAW ,KR) 4.
SEGMARCALCO/RANCH{ TAHL +KR) .,
M o= UTIMF + IX%5,.12/4R/1440,.
< IF JPHFTT NE 2 THEN GO T2 CAMATH,,
IR +1,.

= 1 THEN Dn,.,
MAONAML: = MOINAME,

IDATL = 19ATF1,.



nNS O /T COMPILER  AANN-PL-464 CLI-4 HAMILBE NR/25769

F¥ OASET DSaO-0 PRAGRAMS//SUY COUNTS [N SUBRASTFIS—-SUBSUM */

179 NAYNUM = TNATL,.
184 JILCH = v *,,
181 CHAZ = MANAMY CAT 71iCH CAY DQYNUM,.
132 MOHAR = 7,
1Rr1 CALL SYSRIL{O.NT0,-V.4F0,N.0TEQ, CHAR, D.OEN,NCHAR D 4.
184 TURGN = CPRTYM,,
135 ENN, .
14 [MMEGA = 3,.
147 IF IAWI, = 2 THEN [QMEGA = 4,,
199 IF FSUM | F 1.179% THEN DN, ,
182 ¥{AR = 2,.0%{CORTYY — [IRBN ), ,
199 CALL PLAT {XCORDI, O, NN, 113) 4 CALL PLOT (XCORD,0.7050,1NR1 ..
1972 o TN cnueTl,. FNDY, .
194 FSUMN = 1NGIN(TSHMY, .
195 IMr o= 0,
194 TF RS AT 5,0 THIN Y, .,
197 : FSHMO = FSHMN - 3,,
19+ {Me = 1,..
19w ENO, .
200 YCINR = [FSUMG~?)%10/3,.
201 XCNNa = [CORTYM — [HAGN) %7 ,0,,
2072 ICTNE = —-1,.
2072 CAEL SYMBFALIXCDOM ,YEANR N OTED, FOMFGAL,O0L,OEN, ICADF ), .
204 IF 147 = 1 THFH 2N, ,
205 VN = ¥YOONR + 0,2,,
204 LINPEY = &7,.
207 CALL SY™QNL[XCN IR, VY N, 0TFN, LINDEX, 0,070, 1TNNF 1 ,.
209 ENAY,
2049 1F ISt GF 4037 THENM DNy,
219 NWN = 29,
211 YCANR = YOGR — N.10,,
212 CALL SYR0RL{XCOA0,YLANP ,0.0TE D, NYN, 0,750, ICONE), .
713 FNDy .
/#F ONIW PRINT THF CFSULT */
14 CONBTL,.BHT S)IT{PINTEGRAL OVFR *,KR, ' PINGS = *,SUM,*SIGMA = ', SIGYA)
- [SKIP yCOLUMNILO ) AR 4 A, F (241 0,XI3),A,F {7,100 .
215 oUT TOIT (YCORIECTEN VALUES-——INTFSRAL = ', FSUM, *2RAC = ',FPR)
LCOPMMM{IN) g A F{RyT) 4 XU2) 4 A4FIT410) 4o
21A GFY 70 MXTRST 4.
217 SWwITrdY,.CALL €208 ,,
211 CALL PRINFD ,.,
219 AT BGTY . .
225 FMNRG..PUT FNIT (1FND nF FILE N BACKGRAUND TAPE') {PAGE, A} ,.
221 50 T FIMISH o,
277 OMGRG, L PHT ENIT (195 TAPE REANS START = ', UTSTART,*CARDS SR ATH,
HUSWEHY (PAGE, Ay FLIN,%)y Ay FTI1N4S)) .
2?3 GOTO FINISH
724 BANZG, .PUT EDIT [*AAD G ATY LUTSTPTY (SKXIP{ V) sA+X{2),F(1045) ).
2?5 G TN NXTBG, .
P76 NOPST, . PUT ENTTITENY NF FILE OGN TELFMFTRY TAPE'} {PAGT,A) .
227 FIMISH..PUT FDRIT {*PRNGRAM TEPMINATED INTERNALLY!) (SKTI2(Y).A) .
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/¥ ASEF NS0-D PRNGRAMS//SUM CAUNTS TN SHRRASTFRS—=SURSIM &/

229 AXLEN = 3N, 3F7 T
779 AGMN = JURGY & 1,.0000 e
230 CALY AXTSIQ.NENN N0, 'UTIME  IN NAYS! ,=INNFL 30, 900,0, 0710, 16NN,
N. 5% 07),.
21] M JKL = 1 T 30,,
232 FUNDART = Jkl %1.0F0, ., GALL PLOTIFHNDGE s 10.9F741181s.  CALL PLOTIFUIGF,
2?35 n,n)rn,]r‘m!,, M, ,
234 SA = ANLEN + 1,.0,, TMEGA = 3,,
23y CALL SYMANL{SAL4 IR, 1, 07FD, [MIYFBA, 0, AP0, T0ONFY, ,
T CALL SVM%HL(%A,é.ﬁF\,ﬂ.OTFn,lnMFGA.45.GFO,I(QﬂE);.
260 SAS = SA + N,.N,,
241 CALL SYMAGLISAS,4.070,0,7T 0, V4ARCMING, 0, NFN  NEHAR Y, ,
242 CALL SYMEOL{SAS, 4.5 0,0, 07TFN, VIARCMIN® 9 AP0, NCHAR Y, .
147 MUME = 43,
244 CALL SY¥RNL{SAS,3.NF,N.07EN,
PARROL-DTIVISIOM Ay 1900; V-—VAN ALLFY PASTE2Y N A0, 41y, ,
E FAN IDEN = @99,
246 CALL PLOT{Q. AT, 0. 0F0,[PFMY,.,
247 PUT FDIT {"CALT!MP TAPE MANTT) (SXTIP{F),4),.
24Q CALL PUNTL .
240 CLOASF FILT (INTARE)Y o,
250 CAaLL PUNTIL tIMTABERY .,
251 Fan
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/% ASEE NSO-D PRAGRAMS//SUM COUNTS IN SUBRASTERS—--SURSUM */

/%# ASEE OS0-D PROGRAMS//SUM COUNTS IN SUBRASTERS--SUBSUM */
SUBSUM.. PROCEDURE OPTIONS (MAINI,.
DECLARE IBUT(1000) FIXED BEINARY,.
DECLADE MONAML CHARACTER (4},.
JECLARE DAYNUM PICTURE "99°%,,
DFCLARE CHAR CHARACTER (7),.
DECLARE ZILCH CHARACTER (1)
ODECLARF KRECID POINTER 4.
DECLARE 1 INRFCD BASEDIRFCID) ALIGNED ,
2 (EPS, UTSTRT, UTSTOP, XN3ARCAL, DELCAL, XN4OCAL, DEL40CAL,
XN&OONE, DFL40OONE, BAKRAY[1920) FIXED DECIMAL (3,11}1) .
9 DECLARE INTAPE FILE RECORD SEQUENTIAL BUFFERFD INPUT
ENVIRONMENT (V(3884) MEDIUMISYS009,2400} NOLABEL LEAVE)s.
1o DECLARE | RASTFR EXTERNAL ALIGNED, 2 (UTIME, UTIMOS) FLOAT BINARY([S531},
2 {ISIZE, ISUBSZ, [BADCT, ISKPED, IMIS5SS, TENON, LEDF,
JFWEEL, JAWEFL} FIXED RINARY{31), 2 {IRASRY{1920), ISCO5SR{10]},
[SCOTR{LIO}L, 1SC272{10}, ISC44R(10}} BITLLA),.
11 OECLARE {(DATE, SDATE, YROATE} FLDAT BINARY(53) .
-12 NDECLARE NBAR FLDAT ,. :
13 UECLARE FNAME CHARACTER(Z4)}y ANAMF CHARACTER{ 20}, MNNAME CHARACLTZR{4}),
SGN CHARACTFRI1)} «. .

Teomd TSN

14 NDECLARE RADCC(Z2410) .
15 DFCLARE CRDRDR FILE STREAM INPUT
ENVIRONMENT {(F{80) MEDIUM{SYSIPT,1442)),.
16 ON ENDFILE {CRDRDR) GO TO FINISH ,.
17 NN EMDFILE [INTAPE) GO TO ENDBG,a.
19 CM TRANSHMIT {INTAPE) GC TO RADSG 4.
19 N = 10073,.
20 LDEV = 11,.
21 CALL PLOTS{IBUF({1)+N4yLDEV}),.
22 CALL PLOT(OWOEQ+—0.5ENs11B) s
23 NCHAR = 17 ,.
264 CALl SYMBOL(O.75F0,10.0E0,0.15E0,%1/2 AIL BL FILTERY,0L,0E0,
NGCHAR) y .
25 INDEC = 15,.
24 IPEN = —-3,.
27 IBETA = =1y
’8 LINT = 15,.
29 CALL LGAXS (0.0EQ,0.0F0,*COUNTS/ 140 MSECTY ,INNEC,L0.0E0,90.0E0,1.0F2,
0.3EQ),.
30 IR = Oy
31 CALL NTRAST,.
3> uTo = 39490,.
33 CALL RFWFIL (INTAPE),.
34 OPEN FILF (INTAPLE},.
35 UTIME = —-100.£40,.
36 DO IN=1 TO 2 ,.
37 GET FILE (CRDRDR) EDIT {Ls{RADCD(L,M) DO M=1 TO 100}
(COLUMNI{L) F(2)510(X(2)+F(4+3)))s.
38 ENDy
39 CALL CRDS 4.
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/& ASLT 0OS50-N PROGRAMS//SUM COUNTS IN SUSRASTERS--SUBSUM %/

40 CKNS..PROCEDURE .
41 GET FILE (CPuRNR) ENIT (DAYBHRB,RMIN,DAYNHRN,EMIN,IX,1Y)
[SKIP, 2{X(5)y FU3}y X{3}y F{2)y X{2)y FL2))y 20X[51,F(2}))
47 UBGN = DAYY + HRB/24.0 +{DMIN -1.1/1440.0 1e
43 UEND = DAYN + HRN/24.0 +{EMIN +1.)/1440.0 te
44 END 4.
45 CALL PRINFQ ..
46 GO TN FSTBG v
&7 NXTRBG.« READ FILE (INTAPE)} SETY [RFCID}) .
44 FSTBG.. READ FILE (INTAPE) SET (RECID) .
49 AGTM.. IF UTSTOP LT URGN THEN GO TN NXTBG s.
59 UTOT = LTSTOP ~UTSTRT 4.
51 IF UTOT LT (Q.334 THEN GO TC NXTRG 4.
52 IF UTSTRT GT UEND + 0,5 THEN GO TA RNGRG 4.
52 CALLO=(1.340+XP{{300.0-UTSTRT)I/1400.0) }/XNBAPCAL,.
F% PRINT- OUT BG RASTER HEAD */
54 PUT FOIT ('*NEw BACKGROUNMD RASTER FROM ', UTSTRT,' TO *,UV5TN3,

TNBARCAL = ' ,XNBARCAL,* CALCO = *,CALCT) {SKIP{3)A,FLL0,5),44,
FLL1045)sSKIPsCOLUMNILIOY sAsF{553)aX(5) sAyF (543014,
/*¥PRINT OUY INFO */
55 PRINFO .. PROCEDURE 4. .
56 PUT FDIT {(*RING INTEGRATION OF (P,[Xs Y4' 4IYy ') Rt 4,
DAYH, HRB,' HRS ', BMIN, * MINS TO Ty UJAYN, HRW,
t HOS Y, EMIN, * MINS') [PAGE+AF(3)ALF(3) A 2 Fl4a},A,
FI{3)y As? Fl4)y Ay F{Tly A) s

57 END .
J#RAW RASTERS =/

54 GO TO TESTIM ,.

59 NXTRST.aCALL MXRAST,.

60 IF IEQF NE 9 THEN GN T NDRST .

61 TESTIM.. IF UTIME LT UBGN THEN GO TO NXTRST,.

&2 IF UTIME GT UTSTOP THEN GO TO NXTHG,.

63 IF UTIME T UFND THEN GO TO SWITCH 4.

64 IF JFWEEL = 3 THFN GO T NXTRST,.

65 TAWL = JAWEEL ,.

66 [F FAWL = 3 THEN JAAL = 2 4.

&7 IF TAWL = 4 THEN IAWL = 1 4.

(%3] IF AWl = 5 DR JFWEEL = 5 THEN GO T0O NXTPST 4.
/% PRINTOUT RASTER HEADING HFRE #/

69 SUATE = UTIME + UT9y., .

70 CALL SDAY (SDATFE, IYEARYRNDATE,MONTH DATE ¢ MONAME )y W

71 [DATELI=0DATE,.

72 IYRDATE =YRDATE,.

73 HRS = 24.% (DATE -~ IDATEL) 4.

14 CALL DEGNMS {HRS,ISGN,IHR ,MIN,SECS) ,.

75 CALE FLTLUK {(JFWEFEL, FNAME,QLAML,QLAMZ ,FNX,FIX),.

Th CALE APTLUK {JAWCFL, ANAMF)} ..

17 PUT EDIT (*RASTCR SCAN STARTING AT', MONAME, IDATL], "5%, IYLAR,

' UT TIMF', IHR, MIN, SECS, 'NAY NITATION', UTIMF)
(SKIP(3) A X( 24 Ay FI3,0AFI5,:0) 4442 FU340}F{6s7)x(5)4A,
FU10+50) .
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/% ASEE 0S0-D PROGRAMS//SUM COUNTS IN SUBRASTERS—~SUBSUM */

18 PUT EDIT (FNAME ,ANAME} (SKIP, A, X{10), A) ,.
79 IF ISAV NE 1 THEN GIT YN GONT ,.
80 LSAV=0 T
81 o J = 1 7O 240 .
a2 IRASRY (J} =IRASRY(J) OR 000000108 ..
83 3 END..
864 CONT..IF IENDN = 1 THEN ISAVE = 1 ..
95 ELSE 1SAV =0 4.
86 INOG = [SADCT + IMISS ,.
87 IF INNG GE 100 THEN D(,.
a8 . PUT EDIT {*BAD RASTER',UTIME)(A,FIL11,7)},.
Rg . : GO TO NXTRST 4.
9N ENDy o
9] ISUM = 0 4.
97 D0 JC = 10 TO 40 8Y 104.
93 00 JR = 1 TO 48,.
94 . JNDX = 4B®EJC - JR + L.
95 IF IRASRY(JNDX) AND *000000LL1*B THEN 60 TO NDLP,.
%6 CALL PTWROC(IRASRY, JNDXsNUMNBAR) ,.
97 ISUM =ISUM + NBAR 4.
98 NDLP..END,. . .
Qo ENDy W
100 IF [SUM GE 4090 THEN nNO,.
101 - PUT EDITUCVAN A RASTER',UTIME) {A,F(11,7))y.
102 ] END, .
113 IF ISIZE LT 53N THEN DM,. .
104 PUT EDIT (*SHOCRT RASTER,UTIMEY {A,F{IL,7)),.
105 GO TO NXTRST,.
106 END,.
107 IF ISIZE LT 1920 THFN ON J = ISIZE -96 TO ISIZE ,.
108 [RASRY{J) = ITRASRY(J)} 0OR '00000010'8 ,.
109 END 4.
110 IF ISIZE LT 1920 THEN Df,.
111 IT = MOD{IX432) 1.
112 IF IT = 1 THEN LDX = 48%(IX -1)+ 1Y ,.
113 ELSE LDX = 4B%IX — 1Y + 1 4.
114 IF LDX GE ISIZE - 96 THEN DD ,,.
115 PUT EDIT {'INCOMPLETE RASTER ') (A} 4.
lle 50 TO NXTRST ,.
117 . END 4.
118 ENDy. .
/% THIS IS THF RING INTEGRATICN ROUTINF %/
119 SUM = 0 . .
120 SIGMA = 0 ,.
121 ITFLG = 10 ,.
122 DG N=1T70 10 ,,
123 LIM = N -1 ,.
124 JXt = IX =~ LIM 4.
125 JX2 = 1X + !.._IM te
126 . JYL = 1Y - LImM ,.

127 J¥2 = 1Y + LIM ,.
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/% ASEF (OS—7 PROGRAMS//SUM COUNTS IN SURBRASTFRS--SURSUM %/

128 JOY2 = 2% LIM .,

129 DEL = 0. s

130 NBAD = 0 ,.

131 PING. = 0 ,.

132 BACK = 0 4.

133 [F N = 1T THEN NANX = 1 ,.

134 ELSE NBOX = B*LIM ,.

135 D0 JX = JX1 TCO JX2 .

136 IF JX = JX1 0R JX = JX2 THEN J)Y = | 4.
137 ELSE JDY = JDY2 4.
138 IF JX LE 7 OR JX ST 40 THEN GN TY SADX .
119 JT = MODUJX42) .

140 DO JY = JYL TC JY2 3Y J0Y ,.

lat IF JY LE 0 OR JY GT 48 THEN o0 T9 BADY 4.
142 IF JT = 1 THEN NOX=48%(JX —~ 1}1+JY .

1472 ELSE NDYX = 48%JX — JY +1 .
144 IF NDX GT 1SIZFE THEN GD T1 BADY 4.

145 1F IRASRY{NDX) AND 'GOOOOCLI'B THEN Gu TD BADY .
146 CALL PTWADC(TIRASRY NDX NUMZNBAR) 4.

147 RING = RIANG + NRAR ,. )

tag BACK = BACK + BAKRAY{NOX) .

149 GO T NDYLP .

150 BANY . & NBAD = NBANS 1 ,.

151 NDYLP.. END .

152 GN TN NDXLP 4.

153 BADX .. nn o Jy = JY1l T0 JY2 BY J0Y .

154 NBAM = NSAD + 1 .

155 END 4.

156 NDXLP.. END ,.

157 CONTRIB = RING — 3JACK .

158 IF N GE 3 AND CONTRIB LL SGRT{BACK) THEN 600 T LNDIT .
1549 BOX = NBOX 4.

160 BAD = NRAN .

161 IF BOX — BAD LE 0.9 THEN 6O TN ENOIT .

162 GENM = ANX/{RNX —3AD)} .

163 DFL = GEOM % SYRT(RING + RACK) 4.

164 SUM = SUM + CONTRIA * GFOM .

165 SIGMA = SJORT(SIGMA®SIGMA + NFL*DEL) .

164 GO TN NONLE .

167 ENDITes ITFLG = N—-1 .

164 GO TN COMPUT .

169 MONLP.LLEND .

170 COMPUT..KR = ITFLG ¢

171 IF KR = 0 THFN KR = 1,.

17?7 FSUM = SUMRCALCO/PADCO[TAWL sKR) 4.

173 FRR = SIGMA®CALCO/RADCOLEAYWL 3KR} 4.

174 CORTYM = UTIMF + IX2*5.12/4R/1440,.

175 SAMPI .. IF JFWEEL NF 2 AND JFWEFL NE | THEN 60O T COMPTL,,
175 IFf TAWL NE 1 THEN G0N TG COMPT1l,.

177 IB = IB +1,.

178 I IB = 1 THEN DD,.
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/% ASE&E USO-D PROGRAMS//SUM COUNTS IN SURRASTERS——3UHBSUM */

L79
180
18l
182
183
184
185
186
187
188
189
199
191
192
193
195
197
195
199
200
201
202
203
204
205
206
207
——208
209
210
211
212
213
214
215
2146

217
218

219
220
221
222
223
224
2?5

226
227

MONAM1 = MONAME,.
INATL = IDATEL,.
DAYNUM = IDATL,.
ZILCH = ' ',
CHAR = MONAM]1 CAT ZTILCH CATY DAYNUM,.
NCHAR = Ty,
CALL SYMBOL(OLOED,—0.4E040.07EQ0sCHAR,0,OEQsNCHAR) 4.
TUBGN = CORTYM,.
ENDy.
IOMEGA = 3y,
IF TAWL = 2 THEN [NMEGA = 4,
IF JFHWEEL = 1 THEN TOMEGA=0D,.
IF FSUM LE 0.1F03 THEN DOy
XCORD = S*(CORTYM — JUBGN)/63
CALL PLOT (XCORD,0.0EQ,118},. CALL PLOT (XCORD4+0.20E0,10R}),.
GO TU COMPT1,. " ENDy.
FSUM = LOGLO(FSUM),.
iMP = Qg
IF FSUMO GT 5.0 THEN D0,.
FSUMD = FSUMN - 3,,
IMP = 1,.
END s
YCOOR = (FSUMD-21%10/3,.
XCONR = S5%(CORTYM — [UBGNY/63
ICODE = -1+
CALL SYHMBOLUIXCQOR,YCPDR,0.07E0, I0OMEGA,0.0£0, lCODEi,.
IF 1MP = 1 THEN DO,.
VN = YCOOR + 0.2,.
LINDEX = 62,.
CALL SYHBOLIXCDHR'VN G.07EQLINDEX,0.0E0, ICOUE),.
ENDgs &
1F ISUM GE '4000 THEN DOy.
NVN = 29,.
YCOOR = YCNOR — 0.10,.
CALL “SYMBOL{XCOOR,YCNOR,0.07TEQyNVNyO.OFGQy ICODE) +s
ENDy .«
/% NOW PRINT-THE RESULT */ -
COMPT1..,PUT EDITITINTEGRAL OVER ',KR,' RINGS = *,SUM,*SIGMA = ',SIGMA]
(sKi1p tCOLUMNILO} JAFU3Y 4 A4FIB 119 X{3) 4y AsF{T,10) .
PUT EDIT ("CORRECTEN VALUES—— INTFGRAL = *4FSUM,"BRAC = *,ERR)
(COLUMN{LO)} s A F{Bs L)+ X(2)3A4F( Ty 1}] 1e
GC TN NXTRST ,.
CALL PRINFD ,.
GO 70O BGTHY ,.
ENDBGe.PUT EDEIT ('END OF FILE ON BACKGROUND TAPE') (PAGE, A) 1.
GO TO FINISH ..
RNGBG--PUT EDIT {*BG TAPF READS START = ', UTSTART,*CARDS END ATY,
USWCH} (PAGE, - Ay FL1Qy 5}y Ay FLL1O, 5)!.-
GO TO FINLISH ,. .
BADBG..PUT EDIT {(*BAD BG AT' yUTSTRT) (SKIP(3)4A¢X(2)4F(10:5))5.
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/% ASEE (SD-D PROGRAMS//SUM COUNTS IN SUBRASTERS-—--SUBSUM #/

228
2249
230
231
232
233
234
2395
236
237
238
239
240
241
247

GO TO NXTBG,.
NDRST..PUT EDIT(*END OF FILE ON TELFMETRY TAPE') (PAGE,A} ,.
FINTSH..PUT EDIT {*PRNOGRAM TFRMIMATED INTERNALLY') {SKIP(3)},a) 4,
AXLEN = 25,0803

BGNN = IUBGM * 1.0E00 4.

CALL AXIS{0.050,0.0E04'  *,—L1Bs+AXLENsO.OE0, 36NNy 1.2E00;
DO JKL = 1 TO 303
FUDGE = JKL*Q.20E0;
CALL PLGT(FUDGE,10.0E0,11R};
CALL PLOT(FUDGF,5.80k0,100) 3
END;
DN JKL = 1 TN 303
FUDGE = JKL#*0.20€0;.
CALL PLOT(FUDGE,0.0E0,118);
CALL PLOT{FUDGE,~0.2E0,103);
END3

IPEN = 999,.

CALL PLOT(0.0EOQ.N.0EQ,IPEN),y.

PUT EDIT {*CALCOMP TAPE MADL') [SKIP(3)144),.

CALL RUNTL ,.

CLOSE FILE [INTAPE) ,.

CALL RUNFIL (INTAPF} ,.

END 4.
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/¥ ASEE DS0O-D. PROGRAMS// PLAGE INTEGRALS——PLGINT */

33

35
36
37
38

/% ASEE DSO-D PROGRAMS// PLAGE INTEGRALS——PLGINT */
PLGINT..PROCEDURE QOPTIONS (MAIN) 4.
DECLARE CRDRDR FILE STREAM INPUT
ENVIRONMENT (F{80) MEDIUM(SYSIPT,1442})4. |
DECLARE ICL(10},IR0Q(10)} ,.
DECLARE RECID POINTER ..
DECLARE 1 INRECD BASEDI{RECID) ALIGNED ,
2 (EPS, UTSTRT, UTSTOP, XNBARCAL, DELCAL, XN&OCAL, DEL4QCAL,
XN4OONE, DEL4QONE, BAKRAY(1920) FIXED DECIMAL {3,¢1)} ta
DECLARE INTAPE FILE RECORD SEQUENTIAL BUFFERED INPUT
ENVIRONMENT (VI(3884) HMEDIUM{SYS009,2400) NOLABFL LEAVE),.
DECLARE 1 RASTER EXTERNAL ALIGNED, 2 (UTIME, UTIMOS} FLOAT BINARY(53},
2 LIS1ZEy 15UBSZ, IBADCT, ISKPED, IMISSy IENDN, IEQF,
JFWEEL, JAWEEL) FIXED BINARY(3Ll), 2 (IRASRY{1920}), ISCOSR(LIM),
ISCOTR{10), ISC27R{10}, ISC44R{10)} BIT{16),.
DECLARE {DATE, SDATE, YRDATE) FLOAT BINARY(53) ,.
DECLARE NBAR' FLOAT +.
DECLLARE FNAME CHARACTER![24),y ANAME CHARACTER{20}, MONAME CHARACTER(4),
SGN CHARACTERIL) .
DECLARE RADCO{2,10) ,.
ON ENDFILE (INTAPE) GO TO ENDBG,s.
ON ENDFILE {(CRDRDR} GO 7O ENDCD,.
ON TRANSMIT (INTAPE) GO TO BADARG,.
CALL NTRAST,.
Utg = 39490,.
CALL REWFIL {(INTAPE}s.
OPEN FILE (INTAPEl}ys.
UTIME = —100.E40s.
DO IN=1TO 2 4.
GET FILE [CRDRDR) EDIT {Ls{RADCO(L,M} DO M =1 TO 101}
(COLUMNIL) S F{2) 2 10(X(2)sF{4s3}) )5
END, .
CALL CRDS ,.
CALL PRINPUT,.
GO TO FSTBGy.
NXTBG.-READ FILE (INTAPE) SET (RECID) .
FSTBG..READ FILE { INTAPE) SET (RECID) .
BGTM.., IF UTSTOP LT UBGN THEN GO TO NXTBGs.
UTOT = UTSTOP — UTSTRT .
IF UTOT LT 0.334 THEN GO TO NXTBGsa
CALCO={1.340%EXPI{300,0-UTSTRT)/1400.0} )} /XNBARCAL,.
/* PRINT OUT BG RASTER HEAD %/
PUT EDIT (*NEW BACKGROUND RASTER FROM *,UTSTRT,' TO ',UTSTOP,
'NBARCAL = ' ¢XNBARCAL,"' CALCO = %,CALCO)} (SKIP{3)sAsF{10:5) A,
FU10,5) s SKIPCOLUMNL 10) sAsF{5e3) ¢ XIS)Y4yAsF{5+3) 14
GO 7O TESTIM 5.
NXTRS5Te-CALL NXRAST e
IF IEOF NE O THEN GD TO NDRST 5.
TESTIMuoIF UTIME LT UBGN THEN GO TO NXTRST ,.
TIAHL = JAWEEL 44
IF TAWEL = 3 THEN IAWL =2 ,.
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IF TAW
IF 1AW
CALL P
0o Jp
11X
1y
CA

END

CALL C

CALL RRINPUT

60 TN
ENDBG..PUT
Go TO
NORST..PUT
GO T0
BADBG. .PUT
Gk TO
ENDCO..PUT
GO 10
FINISH..PUT

L
L
Ut
L

THEN LAWL =1 ,.

OR JFWEEL =5 THEN G0 TO NXTRST,.
e

TGO NPL
= ICL{JPL]
= [RO{JPL)

LL RINGINT

4
5
AS
1

=i i

te
|
te
T e
rs
RDS v
ve

BGTH . )
EQIT (*END OF FILE ON BACKGRNOUND TAPE?'
FINISH 4.

EOIT{YEND OF FILE ON TELEMETRY TAPE')
FINISH ,.

EDIT (*FOQUL UP ON BG
BGTM 4.

EDIT (*END OF FILE ON CARD READER')
FINISH
EDIT

TAPEY)

{ *PROGRAM TERMINATED INTERNALLY®

{SKIP(2)}4A)

(PAGE,A)

} (PAGE,
(PAGE,A)
¥ e

L)

QL/17/70

A)

L L]

) (SKIP{3),a) ,.

CALL RUNTL

L

CLOSE FILE (INTAPE)
CALL RUNFIL (INTAPE]}
RINGINT..PROCEDURE, .

1 s

Te

/% THIS IS THE RING INTEGRATICN ROUTINE %=/
SUM = 0 4.
SIGMA = 0 ;.
ITFLG = 10 4.
DON=1T0 10 .
LIM = N-1 T e
JX1 = IX — LIM 7
JXZ2 = X + LIM 4.
JYL = IY - LIM 4.
JY2 = IY # LIM ,.
JRDY2Z = 2% LIM te
DEL = 0. ¢
NBAD = 0 s
RING = 0 ,.
BACK = 0 4.
IF N = 1 THEN RBOX = 1 ..
ELSE NBOX = 8%L[IM ,.
DO JX = JX1 TO JX2 s
IF JX = JX1 OR JX = JX2 THEN JDY =1 ,.
ELSE JRY = JnNyz
IF JX LE O OR JX GT 40 THEN GO T BADX
JT = HUD(JX'Z) 1.
DO JY = JY1 TO J¥2 8Y JDY ,.
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IF Jy LE O OR JY GT 48 THEN GO TD BADY

IF JT =} THEN NDX=48%[JX — 1)1+JY
ELSF NDX = 48%JX — JY +1

IF NDX GV ISI7E THEN GO TD BADY

$ -
T e
te

Te
T
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/% ASEE D0SO~D PRDGRAMS// PLAGE INTEGRALS——PLGINT #*/

89 IF IRASRYINDX) AND T00000011'8 THEN GO TO BADY .
90 CALL PTWRDC{IRASRY,NDXsNUM,NBAR)} y.
91 RING = RING + NBAR 4.
92 BACK = BACK + BAKRAYINDX} .
93 GO TO NDYLP y.
94 BADY.. NBAD = NBAD+ 1 ,.
95 NDYLP.. END ,.
96 GO TO NDXLP .
97 BADX.. DO JY = JY1 TO JY2 BY JDY 4.
98 NBAD = NBAD + 1 ,.
99 END ».
100 . NDXLP.. END s.
101 CONTRIB = RING — BACK ,.
102 IF N GE 3 AND CONTRIB LE SCRTIBACK] THEN GO TO ENDIT ..
103 BOX = NBOX .
104 BAD = NBAD ;. .
105 IF 80X — BAD LE 0.9 THEN GO TO ENDIT .
106 GEGM = BOX/(BOX —-BAD) . .
107 DEL = GEOM * SQRT(RING + BACK} ..
108 SUM = SUM + CONTRIB * GEOM 4.
109 SIGMA = SQRT(SIGMAXSIGMA + DEL*DEL) .
110 GO TO NONLP ..
111 ENDIT.. ITFLG = N-1 ,.
112 GO TO COMPUT ,.
113 NONLP..END 4.
114 COMPUT..KR = ITFLG .
115 FSUM = SUM*CALCO/RADCO{ LAWL +KR) .
116 ERR = SIGMA®CALCO/RADCO(IAWL 4KR} .

/% NOW PRINT THE RESULT %/
117 PUT EDIT (*RING INTEGRATION OF REGION AT (',1Xy *+' ,1Y, ")*)

(SKIP{3)sAsF(3)4AsF(3)4A) 4. .
118 PUT EDIT (YINTEGRAL OVER *,KR;* RINGS = ',SUM,'SIGMA = *,S51GMA)
{SKIP  ,COLUMNILO) ¢AsF(3)sArFI8,1)sX[3)4A,F(T751)) 4.
119 PUT EDIT {'CORRECTED VALUES——INTEGRAL = *,FS5UM,;"BRAC = *,ERR)
(COLUMN(10)4A2FI8,1) s XI2),AsFIT41}) .
120 END RINGINT 4. :
121 CRDS++PROCEDURE ;. .
122 GET FILE {CRDROR) EDIT {DAY,HRsXMNyN, [1CL(M)},[RD(M) DD M=1 TO N}
(SKIPyFI31,20X{L),FL2)),F121,9(X{2),FL12),X{1L)4FI2})) ..

123 UBGN = DAY + HR/24.00+(XMN-1.01/144040,.
124 NPL = N 4.
125 END CRDS 1.
126 PUTRAS..PROCEDURE s

/* PRINTOUT RASTER HEADING HERE */
127 ' SDATE = UTIME + UTOy.
128 CALL 'SDAY (SDATE, IYEAR,YRDATE,MONTH,DATE ,MONAME) ;.
129 IDATE1=DATE,. '
130 IYRDATE =YRDATE,. .
131 HRS = 24.% {DATE - IDATEl)s.
132 CALL DEGDMS (HRS,ISGNsIHR,MIN,SECS) +.

133 CALL FLTEUK (JFWEELyFNAME,QLAM],QLAMZ FNXFEX) s
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/% ASEE 0O50-D PROGRAMS// PLAGE INTEGRALS—-PLGINT */

134 CALL APTYLUK {(JAWEEL, ANAME) .

135 PUT EDIT (*RASTER SCAN STARTING AT', MONAME, INDATEL, '.f, IYEAR,
' UT TIME', IHR, MIN, SECS, DAY NUOTATIuN®t, LUTIME)
(SKIP(3)sAsX{2)sA,FI330)5sAF{5,01,A,2 FI3,0):F(642)sX(5}44,
F{1G+51) 4.

136 PUT EDIT (FNAME,ANAME) (SKIP, A, X{10)s A) ..

137 END PUTRAS,.

138 PRINPUT..PROCEDURE,.

139 PUT EDIT (*INTEGRATICN OF *,NPL,' PLAGES ON DAY *,0AY,H,

Y HRS®,XMNy* MINS UBGN = ",UBGN} (PAGF A F(2)4AsF(3)4X1(710
F‘3‘),A'x(2})F(3'IA!FIIO’SI )v.

140 ’ PUT EDIV (TICL*,*IRO") (SKIP(3},COLUMNIS} +A,LULUMN(LI9) AL,

141 DO M =1 TO NPL,. i

142 PUT EDIT (TICLIM)TRO(MY) (SKIPCOLUMNID)SFI3) o CLLUMNELT) y
FL2)),..

143 ENGy.

l44 END PRINPUT,.

145 END 1.
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/% ASEF 0S0-N PROGRAMS // GET AVFRAGE CORRECTED RASTERS ®/

/* ASEE 0S0-D PROGRAMS // GET AVERAGE CORRECTED RASTERS ®/

ARST.. PROCRNDURE OPTIONS (MAIND,.

DECLARE ILINEPIC PICTURE *99*', ILINEOUT CHARACYER(?)

N DEFINED TLINEPIC, CDLID CHARACTERIS8O),.

DECLARE RECID PDINTER,.

DECLARF 1 INRECD BASED{RECID} ALIGNED, 2{EPS, UTSTAT, UTSTNP, XNBARCAL,
DELCAL, XN4OCAL, DEL4OCAL, XN&4QONE, DEL40ONE,
BAKRAY{1920) FIXED DECIMAL {3,1)),."

DECLARE RECIDN POINTER,.

DECLARE D@ DUTRECD BASED (RECIDO) ALIGNED, 2{UTAVLO, UTAVHI, ITDTCTAV,
JAWEELAV, JFWEELAV, INCOMPLETECTAV, LARGMISSINGCTAV,
LARGQUESTCTAV, TDECLAREOBAOCTAV, NRASTAV,

[FRSTINDAYAV, AVRAY{1920}},.

DFCLARE DUTAPF FILE RECDRD SEQUENTIAL QUTPUT ENVIRONMENT (V(7732)
MFDIUM{SYS008y 2400) NOLABEL LEAVE),.

DFCLARE MESSAGE CHARACTER({60), INDICAV BIT(1),.

NECLARE DUMMY CHARACTER(1),.

DECLARE SYSIN FILE STREAM INPUT ENVIRONMENT (F(80)

MFDIUM(SYSIPT, 1442)1 4.

DECLARF INTAPE FILE RECORD SEQUENTTAL BUFFERED INPUT
ENVIRONMENT {V{3884) MEDIUM{SYS009,2400) NDLABEL LEAVE),.

DECLARE 01 RASTER EXTERNAL ALIGNED, Z2(UTIME, UTIMO5) FLOAT BINARYI53},
02 (ISIZE, ISUBSZ, [BADCT, ISKPED, IMISS, IENDN, IEOF,
JFWEEL, JAWEEL} FIXED BINARY(31), 02 [(IRASRY([1920),
TSCOS5R{10), ISCOTR{1O}, ISCZ2TR{101, ISCA44R(10}} BIT(16]),.

DFCLARF UTD FLOAT BINARY(53},.

NECLARE NBAR FLOAT,.

NDECLARE KEYUSED PICTURE *{8)9%, NRAST{3,2), IRECRY{3,2),.

DECLARE 01 TEMPRECDy 02 CORRAY(320), 02 NRAY{320},.

DECLARE FIRSTRASTERUT(342)y RASTERUTLAST(3+2),.

DECLARF TOTFIL FILE RECORD DIRFCT KEYED UPDATE ENVIRONMENT (F(2560}
MEDTUM {SYS000, 2311) RFGIONAL{L)},.

DECLARE INCOMPLETECT(3,2)+ LARGMISSINGCT{3,2)y LARGQUESTCT(3,2),
IDECLAREDBADCY({3,2}), ITOYCT{3,2}, IFRSTINDAY(3,2),.

DFCLARE DTMAX{2), IRASTRWANTEDI(21},.

ON ENDFILE {INTAPE} GO TD ENDBACKGROUND,.

ON ENDFILE (SYSIN ) GO TN ENDSYSIN:.

CoLio = *01 05 10 15 20 25 30

35 40 .
CALL NYRAST,.
Urtn = 39490,.
CALL REWFIL [INTAPE},.
CALL REWFIL (QUTAPE),.
OPEN FILE (TOTFIL}y FILE (INTAPE}, FILE (QUTAPE),.
NRAST = Oy
INDICAV = '0'8,.
ITOTCT = Oy,
IFRSTINDAY = Oy.
TENDN = 0,.
INCOMPLETECT = Oy
LARGMISSINGCY = 0,.
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BTN
17
19
39
40
41
&7
43
44
45
46
&7
49
51

59

53
56
57
59
59
AN
61
A2
63
b4
65
bh
67
6%
£9
70
71
72
73
74

75
T7
79
79
an
Rl
R
873
84
86
AR
Rq
an

COMPILFR  360N-PL—464 CL3-5 ) AVRCRAST

LARGQUESTCT = Q4.
IDECLAREDBADLT = Oy
COARRAY = Q..

NRAY = Oy
IRECD = 04
nn oI 1 10 3,.

Doy =1 TO 2,.
[RECRY{I, J) = IRECD,.
PN JJ = 1 TN 6,,
KEYUSED = IRFCD,.

T0S/11/70

*/

WRITE FILE (TOTFIL) FROM (TEMPRECLD) KEYFROM (KEYUSED),.

IRFCD = TRECD + 1l,s. END,.
ENDy. END,.

GFT FTLELSYSIND FNDITIUTREGM, UTENN, DTMAX, [RASTPWANTED,DUMMY)
[7F119+5),y aF[10,0), AC1D) ),

IF OTHMAX(L) LT 0. OR DTMAX{2) LT 0. OR JRASTRWANTEDI!) LE 0
N [TRASTRWANTEND{?) LF O OR UTREGN GF UTEND THEN 0N, , -
PUT EDIT {*INPUT ERRNR'} {SKIP, A),y. GO TO WPAPYP,. END;.

FLARUTHI = —!.F'H‘)O..
FLARYTLO = —1.E+60,.
UTIME = ~100.F404.

GO ¥0 FIRSTBACKGROUND, .
NEXTRACKCRODND,., READ FILE { INTAPE) SCT

(RECID),.

FIRSTBACKGROUND.. READ FILF (INTAPE) SET (RECIN),.
IF UTSTNP LT UTBFGN THEN G0 TO NFXTRACKGRIOUND,.
EF UTSTOP ~ UTSTRT LT 00,3333 THEN GO TN NFXTBACKAROUND,.,
IF UTSTRY GT UTEND + 0.333333 THEN G0 TN SACKGRNUNDT [MEYE, .

6N TN TESTRASTIME,.,
NEXTRASTER., TENDNB4 = TFNDN,.
CALL NXRAST,,.

IF TEQF NF 0 THFEN GO TN FNDFILERASTFRS,.
TESTRASTIME.. IF UTIMF LT UYSTRT THFN GO TN 'NEXTRASTFR,,

IF UTIME LT .UTREGN THEN GO TN NEXTRASTER,.

IF UTIME GT UTEND THEN GO TN MAXTIMEXCFFDEN,.

po ! =17Ta 3,.
Dt J =1 TN ?2,.

[F NRAST (I, J) NE O THEN IF UTIME - FIRSTRASTFRUT {1, J)’
6T DTMAY (J) THEN CALL PRINTRASTFR [I, J},. )

FND,. ENN,.

I[F UTTME GT UTSTNP THEN GO TO NEXTBACKGROUND, .
IF JFWEEL = 3 DR JFWEEL = 5 NR JAWEEL=5 THFN G Ti NEKTQQQTF“v-

IF 1ENDN = 1 THEN ISIZE

IS1ZE

[F JFHEEFL = & THFN JFWFEL = 3,.
TF JAWEFL = 3 THFN JAWEEL=24.
IF JAWFTFL = 4 THFN JAWFFL = 1,.

TESTFLARES.. [F UTIME LY FLARUTLD THFN

- 90'.

GO T} NOFLARES,.

IF UTIME GT FLARUTHI THEN D0O,s. GET FILE (SYSIN} FOIT (FLARUTLN,

FLARUTHI, DUMMY) {2F(15+:5}),

A(S50)1),.60 T TESTFLARFS,FNDy .

TNECLARFARADCT({ JFWEEL y JAWEFL} = IDECLARbDHADfTIJFNFFLrJAHEPLI*Iy.

GO TN NEXTRASTFR,.

NOFLARES.. ITOTCT{JFWFEL,JAWEFL) = ITOTCT (JFWFEL,JAWFFL) ¢ 1,.
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/% ASEF NSO-D PRNGRAMS // GET AVERAGE CORRECTED RASTERS */

91 TF 1SI1ZE LT 1920 THEN DD,. INCOMPLETECT{JFWEEL, JAWEEL) =
INCOMPLETECT [JFWEEL, JAWEEL) + 1,.
93 G TO NEXTRASTERy. ENDgy.
95 IF IMISS GT 100 THEN DOy« LARGMISSINGCT (JFWEEL, JAWEEL) =
97 LARGMISSINGCT (JFWEEL,s JAWEEL) + 1,. 68 TO NEXTRASTERy.
9R END, .
99 1F IBADCT GT 100 THEN DO,. LARGQUESTCT!JIFWEEL,JAWEELY =
101" LARGQUESTCT(JFWEEL,, JAWEEL }41,. GO TO NEXTRASTER,. FND,.
/% THIS RASTER 1S OK, SO ADD IT TO TOTALS #*/
103 . IE IENDNB&=1 THEN TFRSTINDAY(JFWEEL,JAWEEL} = IFRSTINDAY
(JFWEEL, JAWEEL) + 1,.
104 IF NRAST (JFWEEL, JAWEEL) = 0 THEN FIRSTRASTERUT(JFWEEL,
JAWEFL) = UTIME,.
1065 RASTERUTLAST(JFWEEL, JAWEEL) = UTIME,.
196 ) TRECD = IRECRY (JFWEEL, JAWFEL!,.
107 NRAST {JFWEEL, JAWFEL) = NRAST [JFWEEL, JAWEEL) + l,.
108 INDEX1 = Dy
109 DO M =1 T0 6ya |
110 KEYUSED = IRECDy.
111 READ FILE {TOTFIL} INTO (TEMPRECD)} KEY {KEYUSED),.
1A ¥ na J =1 10 320,.
113 INDEXT = INDEX1 % 1,.
114 IF IENNNB4 = 1 AND INDEX1 LE 240 THEN GO TO SKIPWAD,.
115 " IF TRASRY{INDEXL) AND "00000011*'8 THEN GO TGO SKIPWRD,.
116 CALL PTWRDC {IRASRY, INDEX1ly N, NBAR),.
117 CORRAY{J) = CORRAY(J} + NBARy.
‘118 NRAY{J} = NRAY{J} + 1,.
119 SKIPWRD.. END,. -
120 REWRITE FILE (TOTFIL) FROM (TEMPRECD) KEY (KEYUSED),.
121 IRECD = IRECD + 1l,.
12> ENDy. * ’
121 1F NRAST(JFWEEL,JAWEEL) GE IRASTRWANTED{JAWEEL) THEN CALL
) PRINTRASTER {JFWEEL, JAWEEL),.
124 GD TD NEXTRASTER,.
175 ENDBACKGROUND.. PUT EDIT ["END 0F FILE ON BACKGROUND RASTER TAPE')
{SK[P(2)1 Adyo
125 ITOTCT = 04, )
127 . ‘60 TO wnnpup,. .
128 BACKGRNUNDTIMEHI,. PUT EDIT ({*MAXIMUM RFQUESTED TIME FXCEFDED NN BACKGR
) COUND RASTER TAPE'Y) (SKIPIZ2)y A)ye
129 ‘GO TO WRAPUP,.
130 ENDFILERASTERS.. PUT EDIT ('END OF FILE ON TELEMETRY TAPE®) {SKIP(2),
Alya
131 GO TD WRAPUP,. -
132 MAXTIMEXCEEDED.. PUT EDIT {*MAXIMUM REQUESTED TIME EXCEEDED NN TELEMETR
B Y TAPE') ‘SKIP(Z" Ay
133 ¢ WRAPUP.. CALL RUNTL,.
134 - . CLDSE FILE (INTAPE},.
135 CALL RUNFIL {INTAPE},.-~
136 On JFWEEL = 1 TO 3,.
137 DD JAWEEL = 1" TO 24.
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/¥ ASLE NSO-N PROGRAMS // GET AVERAGE CNRRFCTED RASTERS */

134 CALL PRINTRASTER (JFWELL, JAWEFL),.

139 - FND!- END,O

141 CLNSE FILF {TNTFIL), FILE (OUTAPF),.

147 CALL RUNFIL (NUTAPED,. -

143 DISPLAY ('LABEL OQUTPUT TAPE NN SYSNOAR AS FOLLOWS =)y,

144 PUT STRING (MESSAGF) ENIT ('MAVERAGE CORRECTED RASTERS FROM®Y, .
UTAVLOLN, ¢ TR 'y UTAVHIHI, *"%) (A, FUTe1)y Ay F(T410,4 A
Yoo ) -

145 DISPLAY (MESSAGE)..

146 STNP,..

147 FNDSYSTN.,. FLARUTLO = 1.F+60,.

143 FLARUTHTI = 1.,F+60,.

14% GN TN NOFLARES.

159 ASIN.. PROCEDURE (X),y.

151 RETURN (ATAN (X / SQRT (1, — X #* X}i),.

152 ENDY, .

/%= THIS PROCEDURE PRINTS OUT AN AVERAGE RASTER

AND ASSNCIATEN STATISTICS */

153 PRINTRASTFR.. PROCENURFE (JFWEEL, JAWFEL),.

154 DECLARE BIGRAY(1920) CHARACTER(2] ..

15% NECLARE FNAME CHARACTFR(24), ANAME CHARACTER{20},.

1556 DFCLARE MONAMY CHARACTER{4}, MNNAM2 CHARACTER(4), SGN CHARACTER{l},.

157 DECLARE KAY[40) CHARACTER(?), PIC PICTURE 9%, IHR1, MIN1, SECS1,.

159 DECLARE IYR1, (YRDATEl, YRDATE?, DATEA) FLOAT BINARY(53), FKNX, FKEX,.

151 DECLARF QLAML, QLAMZ, [HR?, MIN2, SECS2, FN, FE, QLOG, ALOGTR,,

169 DFCLARE QLNGFR, [TFYP, TFMP, M, J, INDEX1, INDATE}, IDATE2, I9ECD,IPIC,.

151 DECLARE TYR?,, . -

162 IF ITOTCT (JFWFEL, JAWSEL} LE 0 THEN RETURN,. E .

153 CALL SDAY (FIRSTRASTFRUT{JFWEEL, JAWEEL) + UTN, IYR1, YRNATF1,
MONTH, DATFA, MONAML),.

1h& IDATEL = NATEA,. .

165 CALL DEGDMS {24.%(DATEA-IDATELl), ISGN, IHR1, MINL, SFES1),.

166 CALL SDAY {RASTFRUTLAST{(JFWEFL+ JAWFFL) + UTO, [YR?, YRDATEZ,
MONTH, DATFA, MONAMZ),.

167 INATE? = DATEA,. ’ :

168 CALL NEGDMS (24.*{DATEA-IDATE?), ISGN, ITHR?, %IN?, SFCS?},.

1569 TF JFWEFL = 3 THEN M = &44. ELSE M = JFWEEL,.

171 CALL FLTLUK (M, FNAME, QLAM1, QLAMZ, FKNX, FKEX),.

172 CALL APTLUK (JAWFEL, ANAME],.

173 FN = FKNX / FPSy.

174 FE = FKEX / EPSy.

175 CALL NEWPAGF,.

175 PUT EDIT (' t) {SKIP{2}, Al,.

177 PUT FDIT (ITOTCT{JFWEEL, JAWFEL), *RASTERS READY,

TNCOMPLETECT{JFWFELy JAWEEL) .

'WERE TNCOMPLETF', .

LARGMISSINGCT(JFWEFLs JAWFFL}, *HAD MORF THAN 100 INTFRSPER

SED MISSING WNRDS?,
. LARGQUESTCT(JFWEEL, JAWEEL),
E WNRNDS',

YHAD MORE THAN 100 QUESTIONABL

IDECLARENRADCTIJFWFFLy JAWEEL), *RASTFRS WFRF IN TIME INTFR

VALS NECLARED AS BAD!,
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/* ASEE 00SO-D PROGRAMS // GET AVERAGE CORRECTED RASTERS x=/

178
179
180
183
134
185
18R
187
1818
189
190
191
192
193
194
195
194
197
198
199
200
201
202
203
207
208
209
212
213
214
’15
216
217
21A
222
223
224
227
228

229 .

230

231,

232
233
234
738

v

NRAST(JFWEEL, JAWEEL), "RASTERS WERE USED',
IFRSTINDAY { JEWEEL, JAWEEL), 'RASTERS WERE 1ST SINCE SUNRISE

{SKIPy FL6,0%y X(1)y Ady.
LOCATE OUTRECD FILE (ODUTAPE) SET {RECIDD),,
UTAVEOD = FIRSTRASTERUTIJFWEEL s JAWEEL) s,
IF NOT INDICAV THEN DOs. INDICAV=*1'8B,. UTAVLOLO = UTAVLO,.

FNDy o
UTAVHI = RASTERUTLAST (JFWEELs JAWEEL) s
UTAVHIHI = UTAVHI,.
ITOYCTAV = TTDTCT (JFWEEL, JAWEEL),.
JFWEELAV = M,.
JAWEELAV = JAWEELy.

INCOMPLETECTAV = INCOMPLETECT(JFWEEL, JAWEEL),.

LARGMISSINGUTAY = LARGMISSINGCT (JFWEEL, JAWEEL),.

LARGQUESTCTAV = LARGQUESTCT (JFWEELs JAWEEL)y.

IRECLAREDBADCTAV = 'TDECLAREDBADCY (JFWEEL, JAWEEL),.

NRASTAV = NRAST (JFWEEL, JAWEEL),.

[FRSTINDAYAY = IFRSTINDAY (JFWEEL, JAWEEL),.

AVRAY = Daga:

IRECD = IRFCRY(JFWEEL s JAWEEL} s,

INDEXY = 0O,, .

DO M =1 7O 6. . :

KEYUSED = TRECO,. . -

READ FILE (TOTFIL} INTD (TEMPRECD) KEY [KEYUSED),.

Do J =1 TO 32010

INDEX1 = INDEX! + 1,.

[E-NRAY{J} LE O THEN DO+.BIGRAY(INDEX1)=¢++*%,.G0 TD ENPJ,.END,,

AVRAY (INDEX1) = CORRAY{J) / NRAY[J) ~ BAKRAY{INDEX1},.

TEMP = AVRAY{INDEX1) + 1.0,.

IF TEMP LT 1.0 THEN DOs. BIGRAY{INDEXLI)} = 9—=%,, GO TN ENDJ,.
ENDye . .

ALNG = LOGZ(TEMP),.

QLOGTR = FRUNC {QLOG)y.

QLOGFR = {QLOG -~ QLAGTR) * 10.y.

TTEMP = QLOGFR + 0.5,.

IPIC, = QLOGTR -+ 1.0,. .

JF ITEMP GT 9 THEN .DOD,. ITEMP

PIC = ITEMP,,

SUBSTR {BIGRAY{INDEX1)y 2y 1) = PICs.

IF IPIC GY 35 THEN DO,. BIGRAY(INDEX1) = %&&¥,. GO TR FNDJ,.
END’.

SUBSTR (BIGRAY{INDEX1)y 1,1} = SUBSTR{'0123456789ABCNDEFGHIJKLMN

Oye IPIC = IPIC + 1ls. ENDy.

NPORSTUVHXYZ"y IPIC, 1},s
. ENJ..- ENDs.
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CORRAY = 0O.,,

NRAY = Q4. . .

REWRITE FILE {TOTFIL) FROM (TEMPRECD) KEY (KEYUSED),.
IRECD = IRECD + 1,.- -

END ¢,

INCOMPLETECT{JFWEEL, JAWEEL) = 0,,
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/¥ ASEF 0SD-N PROGRAMS // GET AVERAGE CORRECTED RASTERS */

234 LARGMISSINGCT{JFWEEL  JAWFEL) = 0,.

237 ITATCT (JFWEEL, JAWEEL) = 0,.

238 LARGOUFSTCT(JFWEFL, JAWEEL) = 0,.

739 NRAST (JFWFEL, JAWEEL) = O,

240 IFRSTINDAY (JFWEFL, JAWEEL) = 0,.

241 IDFCLAREDRADCT [(JFWEELy JAWFEL) = 0,.

7472 CALL NEWPAGE,.

241 PUT EDIT {4L0G BASE 2 UF (AVERAGE CORRECTED COUNT RATE + 1)¢,
COLINY {SKIP{2), X(7D)y A, SKIP, X{4), ALAO)}),.

44 DO M =1 TO 48,.

245 ILINE = 49 ~ M,.

246 TLINFOUT = ' *,,

747 IF ILINE=] DR 1LINF=48 NR (ILINE/G)*53ILINF THEN ILINEPIC
= ILINF,.

248 KAY = 1 1,

749 DD S = 1 TO 39 BY 2,.

259 ISUBSCR = 48 % (J-1) + 49 - M,.

251 KAY(J} = BIGRAY{1SURSCR},.

252 ISUBSCR = 48 * J + M,.

253 KAY{J+1} = RIGRAY{ISUBSCR),.

254 ENDy .

255 PUT EDIT [ILINEQUT, KAY, ILINEOUT) (SKIP, A(2}, X{2}, 4DAl2},
X(2)e AL2Z2)) .

256 END, .

757 PUT EDIT (COLIN) (SKIPy X4}, A(8D)),.

259 RETURN, .

259 NFWPAGE.. PROCEDURF,.

260 PUT ENIT ('AVERAGF CORRECTED RASTER FM ', IDATF1l, MONAML, [VR1,

THR1, MINl, SECS1, * TO *, IDATEZ2, MONAMZ, TIYR2, LHR?,
MINZy, SECS2y *{', rIRSTRASTERUTIJFWEEL, JAWEEL)}, ' TN',
RASTFRUTLAST(JFWEEL, JAWFFL), ")°% 1}
{PAGE, Ay F(3,0)y X(1)y Ay PF(S5,0), F{3,0), FI5,1), &,
Fl2,0)y X{11s Ay 2F{6,0), F{3,0), FI5,1), X[6}, 2[A,F(Q,7)
)y A)'o

761 PUT EDIT (FNAME, 'LAMBIPA 1 =%, QLAML, °LAMBIA 2=, QLAM?2,
IKN =%, FiNgy 'KE =%, FE) (SKIP, A, X{6)y Ay FlHe2)y X{&),

- Ay FI6s?Yy XUS)e Ay FLR,2)y XI5}y Ay FI[3,2)0),.

267 PUT ENIT (SUBSTR (ANAMCs 4, 17), *FPSILON =%, FPS,
*N BAR CAL =%, XNRARCAL, 'DELTA =', DFLT}
[SKIPy X({3)y Ay X{10)y Ay FUT42)y X(10), Ay FU842)s X{F) 44,

F{R32) )4,
263 RFTURN, .
264 END,y .
265 ﬂFNDt-
2h6 TAFNN, .,
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/* ASGE 0OS0O-D PROGRAMS // ASPEQT—EPHEHERIS SIIMMARY LISTING */

/* ASEE DS0-D PROGRAMS // ASPECT-EPHEMERIS SUMMARY LISTING #/
0SSM: PROCEDURE OPTIONS (MAIN);
DECLARE (REWFILy RUNFIL, FLCN93, DEGDMS) ENTRY:
DECLARE UTIME FLOAT BINARY(S53):
DECLARE TAPEIN FILE INPUT RECORD BUFFERED SEQUENTIAL ENVIRONMENT
(U{3120) LEAVE MEDIUMISYS00T,2400) BUFFERS{2} NOLABEL);
DECLARE 01 RECORDIN ALIGNED, 02 WORD_T7090 {520) 81ITi{48);
ON RECORD(TAPEIN)7Y
CALL REWFIL (TAPEIN);
IPAGE = 03
LINES. = BO;
NEW_FILE: DPEN FILE (TAPEIN);
ON ENDFILE{TAPEIN) GO TG END_RUN3
DO I = 1 TO 43
- - RFAD FILE (TAPEIN) INTD (RECORDIN}S
END;
READ FILE (TAPEIN} INTO (RECORDIN);
IORBIT = FLCN93 {(WORD_7090(54))3
SECS = FLCN93 {WORD_T090{56)) / 1000.:
DAYNO = FLCN93 {HWORD_7090(55));
UTIME = DAYNO + 9450,.;
UTIME = UTIME + SECS / 86400.;
UT_DAY-START = FLCN93 (WORD_7090{63)
UT_DAYEXIT = FLCN93 {WORD_7090(&61)}

)3
;

PITCH = FLCN93 (WORD_7090 {28))3
ROLL = FLCN93 {(WDRD_T090 (29}));
SPINX = FLCN93 (WORD_7090(42)):

TEMP = FLCN93IWORD_ TO90{43)1};:

TEMPL1 = FLON93(WORD_7090(441}1}; ‘

SPINY = TEMP * 0.9174532 + TEMP1l * 0.3978437;
SPINZ = — TEMP * (0.3978437 + TEMPl * 0.9174532;
SUNX =, FLCN93 (WORD_T7090[(16)};

TEMP = .FLCN93(WORDLTO90(17));

TEMP1 = FLCN93(WORD_T090{18));
SUNY TEMP * 0.9174532 + TEMPL * 0.3978437;
SUNZ -~ TEMP * 0.,3978437 + TEMPL * 0.9174532;
-/* ASGE 0S0-4 SUBROUTINES // COMPUTE ANGLE BETWEEN SPIN AXIS AND THE
SUN'S NORTH POLE ®/
SPD = SORT (SPINX®SPINX + SPINY®SPINY + SPINZ*SPINZ),.
SUND = SQRT {SUNX#SUNX + SUNY®SUNY + SUNZ*SUNZ)jse.

SPINX = SPINX / SPDy. -
SPINY = SPINY / SPD..

SPINI = SPINZ / SPDs.

SUNX = SUNX / SUNDs.

SUNY = SUNY / SUNDs.

SUNZ = SUNZ / SUNDs.

FO = ASIN (SPINX * SUNX + SPINY * SUNY ¢.SPINZ % SUNZ),.
XL = ATAN {(SUNY, SUNX}s. .

R = 1.307899 + 0.61456465E-06 * (UTIME);

BO = ASIN (SIN(XL-R} * 0.1256199),.

ALPHA = ACOS (0.992005 / C0OS{80});
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/* ASELF GSO-D PROGRAMS // ASPECT—EPHEMERIS SUMMARY LISTING #/

48 R_1 = R + 0.614665E-063 ;

49 B_1 = ASIN (SIN{XL - R_1} * 0.126199};

59 - IF B_l — B0 <= 0 THEN ALPHA = — ALPHA;

51 RX = SINIR) * 0.,126199,.

52 RY = — COS(R} #% 0.17£199,.

53 COST2 = SPINX % RX + SPINY % RY + 0,99200% % SPINZs.

54 V = ACOS (COSTZ)s.

55 S = Pu5 * ‘34141693 + FO + ¥V - .jn".

56 RP = ([SIN (0.5%¥1V-FO=-B0)] % SIN{O.5%(3.141593+F0-Vv-801))
£ SIN (0.5%{(FO+V+BOI1) 7/ SIN(S)),.

57 RP = SQRT {ARS (RP}),.

58 ARG4 = SIN {5-V)ya

59 PRODL = SPINZ * SUNY — SPINY %= SUNZ,.

60 PROD2 = SPINX % SUNZ — SPINZ *°SUNX,.

61 PRI = SPINY #* SUNX — SPINX * SUNY,. -

6? STEST = PRODL % RX + PRODZ2 # RY + PROD3I * .99200%s.

63 ARG3 = RP * SIGN (STEST * ARG4} 4.

64 DELTA = = 2,0 * ATAN (ARG3, ARG4) + 1.570796;

&5 HRS = SECS / 3600.;

66 CALL DFGUMS {HRS, ISGN, IHR, IMIN, SFC);3

67 HRS = UT_DAYSTART / 360000043

68 CALL DEGHMS (HRS, [SGN, IHRL, I4IN1, SEC1l);

69 HRS = UT_DAYEXIT / 3&600000.;

70 CALL UDEGDMS (HRS, TISGM, IHRZ, IMIN2, SEC2}:

T ORBIT_END = FLCN93 (WORD_TOQ0{58)) / 3600000.;

72 CALL DEGOMS (CRHIT, END, ISGN, IHR3, IMIM3, SEC3);

73 ALPHA = — ALPHAj;

T4 PITCH = — RITCH;

T5 CALL NEW_PAGE_TEST; ) R

15 " PUT EOIT (IORBIT, DAYNIM, THR, IMIN, SFCy IHR3, IMIN3, SEC3,
IHR1, IMINl, SECLs IHR?2, IMIN2, SFC2¢ PITCHX57,2957795,
ROLL%57.295779%y ALPHA%S7.2957795, DCLTA%*57,256577495)
[SKIP{1}y 2 FI5),y X(5)y 3 F(3},; X{3)y % F{3), {3}, 3 C03),
X£2)y 3 FU3)y & F{LO,2});

77 N ENDFILE(TAPEIN} GO TO ENMD_OF_FILE;

78 NEXT_RECORD: READ FILE (TAPEIN) INTOD (RECORNDIND

79 G TGO NEXT_RECJIRD;

80 END_QF_FILE: CLOSE FILE {(TAPEIN}S

81 GO TQ NEW_FILF;

82 END_RUN: CALL RUNFIL {(TAPEINI);

83 STOP:

Ré& NtW_PAGE_TEST: PROCEODURE;

13 LINES = LINES + 13

86 IF LINES < 50 THEN RETURN;

a7 LINFS = 03

BH IPAGE = IPAGE + 1;

89 PUT ENIT {'0S0-D SUMMARY LISTING FROM ATTITUDE—-EPHEMERISY,

tOURBIT DAY NRBIT START ORBIT END SUN ENTRANCE SUN EXIT "
TCH ROLL ALPHA DELTAY)Y (PAGEsy A, SKIP(1), A}; )
Q0 RFTURN;
g1 END 3
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F* ASEF DS0-0 PROGRAMS // ASPECT—EPHEMERIS SUMMARY LISTING */

92 ASIN.. PROCEDURE{(X},.

33 RETURN (ATAN (X / SQRT {l. — X % X))},.
94 END »

95 AC(OS.s PROCEDURE {X)ya

96 ANGLE = ATAN {SQORT {1.0 ~ X%X), X)3

97 ‘ RETURN {AMGLE) s«

98 ENDs .«

99 FNDy
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