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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

HEAQ-1
Skymap Display Files
77-075A-04B | LASGA-00007]

This data set has been restored. There were originally 2 9-track,
1600 BPI tapes written in Binary. There is one restored tape. The
DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The tapes were created on a 830 computer. The DR and DS numbers

along with the corresponding D numbers and the time spans are as

follows:
DR# DS# DD# FILES TIME SPAN
DR0O3702 D8Q3702 D59746 1-6 08/21/77 - 01/08/79

D59747 7-10 08/21/77 - 01/08/79
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dhoag
Text Box
ASGA-00007


HEAO-1
REDUCED DATA BASE, .MH & .FB FILE
77-075A-04C | [ASGA-00019)|

This data set has been restored. There were originally 4 9-track,
1600 BPI tapes written in Binary. There is one restored tape. The
DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The tapes were created on a 830 computer. The DR and DS numbers

along with the corresponding D numbers and the time spans are as

follows:
DR# DS# DD# FILES TIME SPAN
DR0O3703 DS03703 D59748 1-6 08/21/77 - 02/22/78
D59749 7-12 02/09/78 - 09/02/78
D59750 12-16 08/14/78 - 01/08/79
D59751 17-32 08/21/77 - 01/08/79



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=ASGA-00019
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REQ. AGENT RAND # ACQ. AGENT
DAD V0226 HKH

HEAC-1
SKYMAP DISPLAY FILES
77-075A~-048

THIS DATA SET CONSISTSOF 2 TAPES., THE TAPES ARE MWLTIFILED, 9-TRACK,
1600 BPI, BINIARY, AND WERE CREATED ON A DATA GENERAL NOVA 830 COMPUTER.

THE D#, C#, # OF FILES AND TIME SPANS FOLLOW BELOW:

D# C# # OF FILES ME_SP

D-59746 C-23648 6 08/21/77 — 01/08/79

D-59747 C-23649 4 08/21/17 - 01/08/79
HEAD-1

REDUCED DATA BASE, .MH & .FB FILE
77-075A-04C

THIS DATA SET CONSISTS OF 4 TAPES. THE TAPES ARE MULTIFILED, 9TRACK,
16C0 BPI, BINIARY, AND WERE CREATED ON A DATA GENERAL NOVA 830 COMPUTER.

THE D#,C#, #0OF FILES AND TIME SPANS FOLLOW BELOW:

D# Cs# OF FI TIME_SPAN

D—-59748 C-23644 6 Q8/721/77 — Q2/22/78
D—59749 C-23645 6 02/09/78 - 09/02/78
D~59750 C—-23646 q 3 08/714/78 — 01/08/79
D~-59751 C~23647 16 0B/21/77 — 01/08/79




MASSACHUSETTS INSTITUTE OF TECHNOLOGY
' CENTER FOR SPACE RESEARCH
CAMBRIDGE, MASSACHUSETTS 02139

October 28, 1983

Mr., Ralph Post

National Space Science Data Center
Code 601

Goddard Space Flight Center
Greenbelt, Mp 20771

L Y
Dear Mr. Post:

In response to your request, I have enclosed a table
which summarizes the time intervals during which the data
found on the HEAO-1 (A4) tapes were taken. For tapes "E"
and "F" the epoch code is part of the name of each disk file
and can be used with the enclosed table to obtain the dates
during which the data was taken.

Please feel free to call again if you have any more
questions. My phone number i 617-253-7525,

Yours,

Al Lovin

Alan M. Levine

AML. :seb

Enclosure
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1.0 Introduction

This document supports the initial submittal of HEAO-1 (A4) High-Energy
X-Ray Sky Survey Data to the National Space Science Data Center (NSSDC). This
submittal also includes a set of magnetic tapes containing the reduced data
which form the base for the construction of the high-energy X-ray sky survey
catalog. The data were obtained from the Low Energy Detectors (LEDs) of the
Hard X-Ray and Low-Energy Gamma-Ray Instrument (A4) which has been described
by Matteson (1978). Further information on the detection system and its

calibration is contained in Appendix A.

1.1 Binning Geometry

The data, which was all obtained when the satellite was spinning,
consists of event counts and detector livetimes for four broad energy channels
for each of the two LEDs, and have been accumulated as a function of satellite
orientation. All satellite orientations, which may occur during spinning, can
be described by two coordiﬁates, the ecliptic longitude of the spacecraft spin
axis (i.e., the z-axis), and the azimuth of the spacecraft y-axis {(i.e., the
direction of the centers of the fields of view of the LEDs). These
coordinates are illustrated in Figure 1. The North Ecliptic Pole defines the
origin of the azimuth coordinate, which increases according to the right-hand
rule relative to the spacecraft z-axis.

All possible spinning satellite orientations are included in the azimuth
range 0°-360° and the gpin-axis longitude range of 0°-360°. If the satellite
orientation is defined by (©,4) as in Figure 1 then (8,¢) and (6-180°, 360°-¢)
give identical collimator transmission patterns on the sky, assuming the

collimator transmission is invariant to a 180o rotation around the spacecraft
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y-&xis. This was not always the case for detector D6, since there were
occasions when it was partially occulted by the experiment blocking crystal
(see Appendix A). Hence, if © is in the range 1800—3600, as would normally
occur from 21 September to 21 March, the coordinates are transformed, by the
above formula, to give a value of © in the range 0°-180°.

Any data obtained when the spin-axis was more than 0.50 from the ecliptic
plane, or when the spacecraft was not spinning, were excluded from the data
base.

Data was binned according to the abové two-dimensional coordinate scheme.
The azimuth coordinate was divided into 900 0.h° bins; the spin—axis ecliptic
longitude coordinate was divided into 225 0.80 bins. Data was thereby
accumulated in a total of 225 x 900 = 202,500 bins. The algorithms for

determining bin numbers are:

[ Y

ILONG = INT (/0.8°) o < 1nomg S 224

itA

IAZ = INT {4/0.4°) 0 S 1az S 899
where INT is the function which gives the integral part of the argument.

For this analysis, the ecliptic pole celestial coordinates were taken to
be a(1950) = 270.00°, 6(1950) = 66.50° and the x-axis of the ecliptic

coordinate system was defined to be coincident with the celestial x-axis

(FO'O’ 5=000) L]

2.0 Types of Data Files

Three basic sets of data files are included in this submission. They are:
1} .MH Files
2) .FB Files

3) Skymap display files (.F3 or .F6 files)




2.1 .MH Files

Data from a fixed range of sequence numbers (i.e., satellite orbits) is
binned and accumulated in a .MH file., Each of these files is named
MQaaaabbbb.MH where aaaa (or aaa) is the sequence number of the first orbit of
data and bbbb is the sequence number of the last orbit of data included in the
file. The files are organized as GRD files (see Section 3.5 and Appendix E).
Each data record (type code 10051) contains the data accumulated in one
satellite orientation bin and is uniquely specified by the integer pair
ILONG,IAZ. These records are sorted so that the value of GOO*ILONG+IAZ
increases. Records do not exist for those orientation bins in which no data
was accumulated. Each data record also contains, for each qf the two LEDs,
the raw number of events and the total livetime.
..... The .MH files cover overlapping sequence number ranges so that the data
in each file is not necessarily independent of the data in all other .MH
files. One can, hovever, obtain a complete, nonrepetitive set of data by
selecting data according to the value of ILCNG in each file. For example,
data from sequence numbers 1500-2ﬁ99 is in both the MQ10002499.MH and
MQ15002999.MH files. If one uses data from bins with O N ILONG < 100 from
MQ10002499 .MH and data from bins with 101 $ 1rong < 224 from MQ15002999.MH,
then the data obtained will form an independent set.

The types of GRD records contained in these files are documented in Table

2.1. The order that the records appear in the file is the same order as is

illustrated in Figure 2.1.




Record Type

Header

Trailer

Map Constants

Energy Channel
Defintitions

Fiag Words

Data Record

Creation Time

1T -
-
J oo

Type Code

a

10006

10015

10040

10051

10098

integer (1 word)
single preciston floating point (2 words)
) = ASCII string {number of reserved words)

|
4," . ‘

- : : /o
TABLE 2.1: GRD Record Types in MQ-.MH Files

Length wWord Number Data Typesx Content
8 1 t I File type {(=10002)
2 Not used
3-s 31 Hours, minutes, seconds of file creation time
6-8 31 Month, day, year of file creation date
)
20 1 11 Number of azimuth bins (=900)
2 1 I Number of ectiptic longitude bins (=228)
3-20 g F Rotation matrix to convert celestial coordinates
te ecliptic coordinates.
142 1 11 Number of. channel definitions (=10)
2 1 I Number of collimators (=2}
3-16 4 T, S{10) 0.C1.C2 . NDET where €t and €2 are the beginning and
end channal numbers of this broad pulse-height
channel and NDET +s the detector number (3 or 6).
These 4 integers are followed by 10 words containing
a string of up to 20 characters describing the
def ined channel.
17-30 4 1, S{10) Same as words 3-16
" "
129-142 4 1, s5(10) "
4 1-4 Not used
23 1 11 I LONG
2 11 IAZ (records are ordered so that this index varies
‘most rapidly)
3 Not used
4-23 10 -F Data: detector D3 - channel A counts
B
C
D
l1ive time {(seconds)
detector D6 - channel A counts
B
[
D
live time (seconds)
7 1 11 Sequence number
2-4 31 Processing time for the data from the above
sequence number.
5-7 31 Processing date.



2.2 LFB Files

Estimates of the background component of the count rate data in the JMH
files are parameterized in the .FB files. Each of the .FB files contains the
para.meters\ for both LEDs for one broad energy channel. The file names are of
the form(ﬁéaaabbbbx.FB where aasa is the beginning sequence number, bbbb is
the end s;qﬁence number, and X is the energy channel code.

The background is independently parameterized for all data with a given
value of ILONG from a given detector. The data from one detector for one
value of ILONG consists of counts and livetimes for each of up to 900 azimuth
bins. The count rates determined from these data were fit using Fourier
transforms so as to determine the coefficients of the first ten terms (i.e.,
covering the five lowest spatial frequencies) in the Fourier expansion of the
data.

Each .FB file is a sequential list of coefficients (see Figure 2.2). The
length of each file is 18,000 bytes.

The details of the algorithm for reconstructing estimates of the

background count rates from the coefficients in the .FB files are given in

Appendix B.

2.3 Skymap Display Files

The skymap display files contain background subtracted count rates which
are used to construct visual displays. The files are named Mab.Fc where a is
the epoch code {i.e., 1,2,3 or T7), b is the energy range code (i.e., A-F or
L), and ¢ is the detector number (i.e., 3 or 6). Each file contains roughly
six months of data. The files with epoch code 1 cover the first six months of

the migsion, epoch code 2 stands for the second six months, and epoch 3 stands

[1]



for the remainder, i.e., ~5 months, of the mission. The epoch code "T" stands
for the total and indicates that the data is the superposition of data from
all three epochs.

The count rate data in these files is encoded in integer form according
to:

Jg = 100 + 10R
where R is the count rate in counts/s. For bins where ﬁhe livetime was zero,
a value R = O was taken., The exposure files (energy range code L)
contain integers which are the exposure times in tenths of seconds.

Each skymap display file is organized as shown in Figure 2.3. Note that
the files cover ILONG ranges which extend outside the 0-224 range of binning.
Data at ILONG = X is equivalent to data with ILONG = X-225 and with the sense
of IAZ reversed {(see Section 1.1).

The count rate data in the skymap display files has been smoothed so as
to reduce the high frequency spatial noise. The smoothing function used for
this purpose is defined in Appendix C. The livetime data in the exposure
files has been left unsmoothed.

We note that the background count rate estimates have been revised
slightly since the skymap display files were constructed. These latest
background estimates were used in the sky survey analysis and are incorporated
in the -,FB files. The differences between the version of the background
count rate estimates used to make the skymap display files and the version
recorded in the -.FB files are negligible for the purpose of visual display of

the data.




3.0 Format and Description of Magnetic Tapes

3.1 Physical Description

Data tapes submitted by the MIT X-Ray Astronomy Group are standard 2L0OC

ft, 9 track, 1600 bpi, ANSI compatible Phase Encoded tapes. The magnetic

tapes are written by a Data General Nova 830 on a D36026 duasl density magnetic

tape transport. The standard word length is two 8-bit bytes.

3.2 Numeric and Character Representation

The data on the magnetic tapes is either of integer, single precision
floating point, double precision flecating point, or character type. Appendix
D, which is reproduced from Appendix E of Part II of the Data General FORTRAN
IV user's manual, describes the internal representation of these data types.
The representation of floating point numbers is the same as that used in IBM

computers. Note also that disk file names are not null terminated.

3.3 File Organization of Data Tapes

Fach magnetic tape contains a number of tape files, each of which
contains one or more disk files. The organization of the magnetic tape is
shown in Figure 3.1. We have chosen tc duplicate the tape files so that the
content of tape file 1 is identical to that of the tape file 0, the contents
of tape files 2 and 3 are identical, and so on. This provides redundancy in
case of pariiy errors in one tape file.

The tapes and the disk files which they contain are listed in Tables

3-1"‘3 030
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3.4 Tape File Contents

Tapes contain variable length blocks {physical records) whose length may
be from 2-4096 words.

The blocks each begin with a GDUMP record and will usuelly contain
additional words after the GDUMP record. The format of a GDUMP record is
[Type Code, Record Length, Contents|. GDUMP Type Codes are single word
integers and are described in Appendix E. The GDUMP Record Length is also a
single word integer and it contains the length, in words, of the following
GDUMP record contents. Therefore, the GDUMP Record Length does not include
the two words used for the Type Code and Record Length.

GDUMP records are used to write disk files onto magnetic tape (see Figure
3.2). GDUMP record type -3 contains the information about a disk file which
is given by the User File Description (UFD). The Data General documentation
of the UFD is reproduced in Appendix F. This type code is found at the
beginning of the tape dump of a disk file. The remainder of the block
contains the first portion of the disk file. GDUMP Type Code -2 serves to
mark a block as the continuation of the disk file which was written in the
previous block. GDUMP Type Code -4 marks the remainder of the tape file as
bad data. GDUMP Type Codes -12 and -13 are used in the double dumps of a disk

file and are analogous to GDUMP Type Codes -2 and ~3.

3.5 GRD Type Disk Files

Disk files may be organized into logical records which are called GRD
(General Read) records. GRD records have a structure which is the same as
that of a GDUMP record, namely [Type Code, Record Length, Contents]. Figure

3.3 illustrates the organization of a GRD disk file written on magnetic tape.

[ |



Tape Name

1

Table 3.1

Magnetic Tape File Liast 1

.Tape File Number

Content (Disk Files)

0 MQL501499 MH
l ‘ 1t

2 ML0002499 .MH
3 "

b M15002999 .MH
5 1n.

0 M28003999 .MH
l "

2 M38005199 .MH
3 1]

4 M49005999 ,MH
S 1t

0 MST006999 .MH
1 ‘ 1"

2 M6600T7999 .MH
3 "

[T]



12

Table 3.2

Magnetic Tape File List 2

Tape Name Tape File Number %pntent (Disk Files)
*
D 0 'MQL501499-.FB
l 11
2 N10002499-.FB -
3 1]
4 M15002999-.FB
5 . "
T "
8 ¥38005199~.FB
9 "
10 #:9005999- .FB
ll n
12 N57006999-.FB
13 it
14 V66007999~ FB
15 1
* - = A-F (Bach set of six files are not necessarily in the same order as the

letters A through F).




Ta pe Name

*%

-=l’21390rT
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Table 3.3

Magnetic Tape File List 3

Tape File Number

Lo M E W RO

Contents (Disk Files)

%
Ml- 'F3‘3' Ml"" 0F6
%
M2-.F3, M2-.F6
"

*
M3-.F3, M3-.F6
"

*
MP" .F3 . MT—,-F6
- "

*%
M“L CFB [ M-L IF6
it
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APPENDIX A

INSTRUMENTAL PARAMETERS

Each LED contained a ypin phoswich scintillator of ~ 100 cm? geometric
area behind a fine slat collimator within a cylindrical well which provided
coarse collimation. The two LEDs are called detector D3 (also LEDl or the
left slat detector) and detector D6 (also LED2 or the right slat detector).
The collimation of each detector was nominally 1.50 X 20o (FWHM) but the
coarse collimation éf Dé was affected during two episodes when it was
partially occulted by the experiment blocking crystal. Details of the
collimation are given below.

A1l events included in the present submittal were analyzed aboard the
| spacecraft into 64 pulse height channels (channels 0-63) by the Main Pulse
Height Analyzer {MPHA). These data were combined into four broad energy

channels for each detector. The channel definitions are given in Table Al.

A.l Collimator Transmission Functions

The collimator orientations may be specified relative to a Cartesian

coordinate system fixed in the spacecraft. Ih this system, the +z-axis was

the spin axis and was nominally kept pointed at the sun. The +y-axis was the

center of the fields of view of the AL detectors. For each LED we define a

nev coordinate system such that V, a unit vector, is toward the center of the

field of view, P is perpendicular to the plane of the slats in the fine

collimator, and @ = V x 5 is in the plane of the slats (see Figure Al). Then,

[TT
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— expressed in xyz componenits, we have for D3:
(0, 1, 0)
(-J37/2, 0, 1/2)
(1/2, 0, /372

-5y
1]

Lav I
it

>

and for D6:
V= (0, 1, 0)
P = (-/3]2, 0, -1/2)
q=

(-1/2, 0,/372)
Fdr each detector, G, 5, and é form an orthonormal set of vectors and may be
used as the axes of a new coordinate gystem.
When the source direction é and G, 5 and d are all expressed in one

common coordinate system, the aﬁgles a and B, of the source direction relative

to the center of the field of view projected onto the planes perpendicular and

"T parallel to the plane of the slats respectively, are defined by:
tan @ = -2, ten § = o3
SV S «V

The fine collimator transmission facter is given by:

- |a| <
Toine = 1 - PR || ~ apuy
Tetne = O '“' > CeiHM
With ap = 1.46°.

The c¢oarse collimator transmission factor for D3 (for all time) and for

i |



T
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D6 when it was not partially occulted by the blocking crystal is given by:

- (B - B %6
= e - K 0
Teoarse = 1 -K lﬂl < 210
o]
Tooarce = O ls[ > 21.0
2 2
~Bpax /B
where K = e MAX "V and
By = 21-0°
B, = 13.36°
Bogr = 0.25°

For D6 during the time period 8/19/77 to 4/3/78 use the above formulae
with

B, = 12.91°

Bots = 0.85"

For this time period, this formula does not take into account the effect of
the blocking crystal photomultiplier housing which was also in the field of
view of detector D6. The photomultiplier housing was responsible for the
slight (~10 percent) reduction of area on-axis during this time period.

For D6 during the time period 9/11/78 to 10/23/78 use the following

formulae:
I
_ i 0 4 o
Tecarse = 1%0 AP 2 <p-2
I
- i e} < .0
= ik ByP 2l<p-2

where the coefficients Ai, Bi are given in Tahle A2,

[1]
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Theoretical plots of the coarse transmission factors are given in Figure

A2. The above formilae are empirical fits derived from a combination of

flight data, machine drawings, and theoretical curves.

|1 ]
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A.2 Energy Loss/Pulse Height Conversion Gain Calibration Results

The energy loss to pulse height conversion gain was a function of the
detector orientation relative to the local magnetic field and a function of
time. The following algorithm may be used to approximately determine the gain
for a given time T (the reduced Julian Day = JD-2,442,500) and magnetic field
é (specified in gauss in the spacecraft x, y, 2 coordinate system):

1} Determine the magnetic field components in spacecraft coordinates. A
zero order model may be constructed in which the spacecraft is in a circular,
equatorial orbit in a perfectly dipolar terrestrial field. This gives a field

of constant direction and magnitude. (B = B, V where B, ~ 0.3 gauss and V is

a unit vector pointing towards the north celestial pole).

2) Determine the centroid CJ (for detector j) of the background feature

of energy 27.5 keV using the formula:

¢y = AOJ + AIJBX + AEJBY + A3JBZ + GJ(T)

where
Gpa(T) = = 5.64 x 10 6(1-1258) 2. 0.36 e —\T-870)/50
Gpe(T) = - 1.22 + 0.0305 (1-870) 7 < 910
= 0.00194 (T - 940) ‘ T > 910
and the coefficients Aij are given in Table A3.
3) Compute the conversion gain fj:
£ = E.}_Elé?_o keV/channel
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4) Use the following expression to compute the energy which corresponds

to the bottom of channel x 3 in detector J:

E, =1, (x

; 3 - 2.0)

J

[T
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TABLE A1

BROAD ENERGY CHANNEL DEFINITIONS

BROAD MPHA NOMINAL
CHANNEL CHANNELS ENERGY
DETECTOR DESIGNATION (INCLUSIVE) RANGE (keV)

D3 A T-9 13-25
B 10-14 25-40
c 15-29 40~80

D 30-63 80-180
D6 A T=10 13-25
B 11-15 25-40
C 1632 Lo-80

D 33-63 80-180
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TABLE A2

COEFFICIENTS FOR COLLIMATOR TRANSMISSION CALCULATIONS

i i
0.6773082 0.5039136
-0.7615900 x 107* 0.3589736 x 107t
0.1272695 x 107t ~0.1430436 x 1072
-0.997T6L450 x 1073 -0.1830180 x 1073
L

0.2337400 x 10” -0.4518600 x 1072

||
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TABLE A3

COEFFICIENTS OF MAGNETIC FIELD GAIN DEPENDENCE

DETECTOR AO Al A2 A3

D3 12.52 -1.72 ~0.55 0.32

D6 13.35 -0.98 0.06 -0.1k

[TT
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— ‘ APPENDIX A3

Time - ILONG Conversion Factors

Table Al contains the ILONG ranges in which detector D6 was partially
blocked and also indicates the sense of elevation in the collimator (since the
partial occultation of the detector destroys the symmetry of the collimator
with respect to elevation).

Table AS contains general information on the correspondence between ILONG,

time, GSFC sequence number, and the actual true orbit number.

||
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TABLE AL
MH File ILONG Range Collimator Trans Code*
MQ1501499 0-183 -1
183-224 +1
M10002499 Q=22 -1
M15002999 0-224 -1
M28003999 0-15 +1
16-159 0
160-224 -1
M38005199 0~22L 0
M49005999 0-224 0
M5T7006999 0-48 -2
49-208 0
209-224 2
M6600T7999 0-48 -2
h9-224 0

*
Collimator Transmission Code:

0.

: Unblocked collimator
+1, -1: D6 partially blocked - 8/19/77 to 4/3/78
+2, -2: D6 partially blocked - 9/11/78 to 10/23/78

For a code less than zero the sense of elevation (angle §) X reversed
(i.e., the actual ecliptic longitude of the spin axis was > 1807).
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Table A5
SPIN AXIS
ECLIPTIC uT ARCTUAL ASS IGNED
LONGITUDE ILONG M DY RID JRBIT # SEQUENCE #
149 175 g 15 77 871 435 45
158 208 9 277 ga3 338 3:8
184 g 9 23 77 Q1a BB sdE
208 25 18 13 77 > 1% 963 953
228 pa}i 11 2 77 bt 1273 1273
248 s 11 22 77 ave 1581 1921
268 184 12 12 7vv 233 1324 1884
288 129 1 178 ifgia 2132 2192
309 158 i 29 73 1923 2435 2475
328 175 2 973 A 2737 27397
348 284 3 173 18e3 3187 21ar
2 B 32173 1953 3417 3417
28 29 4 1 73 1199 3 3Ie I7ET
40 o 5 1773 1138 4055 45A
(245 ra S 21 78 1154 4373 4374
82 S 1% 6 11 73 1171 4558 470
198 28 7 278 1192 REZe SE22
129 159 723 T8 1213 8332 5354
148 173 2 13 73 1234 Serl SEVS
1689 283 9 273 1254 5293 [ynbal]
. 188 2 9 22 73 1274 F3AT 6332
( 208 25 1814 73 1295 £53% £541
229 58 11 273 1315 5356 5352
249 75 {1 22 73 1335 rase 7256
268 198 12 12 73 1335 Fare 7573
289 125 2 3173 1774 7375 7ETE -

Notes to Table AS:

Colurn 1) The ecliptic longitude of the spacecraft spin axis in degrees.

2) The value of ILONG corresponding to the spin axis ecliptic
longitude.

3) The date (UT) corresponding to the spin axis position of column 1.
4) The corresponding reduced Julian Date (= Julian Date - 2,442,500).
5) The actual number of the spacecraft orbit during which the spin
axis was oriented with the given ecliptic longitude.
6) The sequence number assigned by NASA to the corresponding orbit.

. Note that the sequence numbers did not advance in a precise,
logical order.
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APPENDIX B

Background Reconstruction Algorithm

To obtain the estimated background count rates Drag (IAZ = 0,...,899) from
the 10 coefficients ey (1 =1,.4.,10) use the formula

>
=L 2n(J-1)142 . [2n(j-1)IAZ
Praz T30 ) 1 * 2 J__E,ZEZJ-l cos (Wﬁ"""’)‘ %23 sm{ 900 )

The coefficient Sy does not appear since it is always zero.
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APPENDIX C

THE FOLLOWING FORTRAN ALGORITHM DEFINES THE SMOQTHING
FUNCTION USED ON THE SKYMAP DISFLARY FILES:

RANGE OF ILOMG: ILMIN - ILMAX

[=ILONG

IL=ILONG-1

IF CIL.LT.ILMING IL=ILMIN
[U=TLONG+L

[F (IU.GT.ILMAX) TU=ILMAX

RANGE OF [RZ: B - 859

J=1AZ
JL=J-1
IF (5L.LT.BY JL=B33
JU=J+1
IF (JU.GT.893) JU=2

THE COUNT RATE IN THE BIN DEFINED BY ILONG. IRE IS DENGTED
BY RCILOMG. IAZ). THE LIVETIME FOR THIS BIN IS5 DENOTED BY
ECILONG. IRZY . WE ALSO USE THE DEFIMITION:

NCOILONG, TAZ) =R (ILONG. [AZY*E CILANG. [AZ)

WITH THE ARBOVE DEFINITIONS THE 3MOOTHING FORMULRE ARE:

NSMOOC I, Jo=NCI D) +8. S (NCILL JYHNCIUL Jo +NC T JLYHNCTL JID 1 +
B.2SK(MOIL, JLY+NCIUL JLY N CIL L JUS+NCILL T
ESMOOC(T, J)=ECL, )48, Sk E{IL. D +ECIUL D +EC L. JLY+ECT. JUD )+
8,29k (ECIL. JLY+ECIUL JLI4ECIL. JUY +ECTU. JUD Y
RSMOQCL, J)=NSMOQ (1. T /ESMOC(I..D

THIS IS DBME FOR ALL POSSIBLE “RLUES OF ILONG. [ARZ

NOTE THAT WHILE SMIOTHED EXFOSURE DATA I3 USED IN COMPUTING
THE SMOOTHED COUNT RATE DATA. UNSMIOTHED ExFDOSURE DATR HAS
BEEN RECORLED IM THE MsL.F3 AMD M#L.F8 FILES.
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Appendix D

DATA STORAGE AND HANDLING

STORAGE OF DATA

Imtuegers
Lol L

Integers are stored in two's complement form, using one full 16-bit word. T allowable range
is =2**13-1 to +2**15-1 (-32, 76710 to 32, 76710). The storage format is:

$ | Two's Complement Magnitude

bit @ 15

where: s is the sign (4 = plus, | = minus)
Real Numbcrs

Real numbers are stored in two words with the high order word preceding the low order word in
memory. Position § contains the sign , bits 1 through 7 represent the exponsent, and bits 8 through
31 axe the mantissa. :

The exporent is represented in excess 64 form, that is, as 2 seven digit, two's complement integer to which
is added an offset of 1008. Thus,

1!)(38 13 an exponens of ¢

1'778 is an exponent of 6310

077 is an exponent of -lm

The mantissa s a normalized hexadecimal fraction between , 0625000 and . $99599, (ALl floating point
rumbers in DGC FORTRAN IV computations are maintained in normalized form.) Real numbers have
6 to 7 decimal digits of significance,

The storage format of real numbers is:

bit @ 78 15

s | exponent | manussa
mantissa

16 31

Double Precision Numbers

Double precision numbers are stored in four words. The sign and exponent are stored in the same
manner as real numbers. The normalized hexadecimal mantissa is stored in the remaining 56 bits.
Double precision numbers have 16 wo 17 decimal digits of significance.

. The swrage format of double precision mumbers is:

E-1
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STORAGE OF DATA {(Continued)

Double Preeision Numbers (Continued)

hit 0 78 15
s | cxponent | mantissa
mantissa
mantissa
mantissa

Complex Numbers

Complex numbers are stored as two real data, The real part is stored in the first two words and
the imaginary part in the second two words. The storage format of complex numbers is:

bit 0 78 15
[s | exponent | mantissa Teal part
[ mantissa
{s | cxponent [ mantissa imaginary part
b mantissa

Double Precision Complex Numbers

Double precision complex mumbers are stored as two double precision data. The real part is stored
in the first four words and the imaginary part is stored in the second four words. The storage format
of double precision complex numbers is:

bit 0 78 15

$ | exponunt | mantissa Teal part
mantissa
mantissa
mantissa

[s i cxponcnt | mantissa imaginary part

i mantissa

mantissa

mantissa

i

String Data

String data are stored ascending in core, with one character stored per 5-bit byte (two characters per
memory word). The leftmost bit of each byte is always .

If the character count of a string is odd, the terminating hyte is all zeroes; if the character couat is
even, the string is terminated by a word of all zerces. However, when a variable is initialized to a
string datum (DATA statement) and the character count is even, no all-zero word is generated.

The storage format of string data is:

hit 0 78 15
b chary |0 chara
T char: [0 char 4
i [SREE 1A Char;
.

E-2

[1/]
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Appendix E

GDUMP Type Codes

The following record types have been defined for GDUMP format tapes.
Each block (physical record) starts with one of them.

T!Ee Code Length Definition
-2 0 This block is a continuation of the same

disk file in the previous block.

-3 18 The UFD is found in the 18 words. The rest
of the block contains the first of the disk
file. |

-4 0 The rest of this block and tape file have

been trashed so skip to next tape mark.

-12 0 This block is a copy of the previous -2
bl ock. |
-13 18 This block is a copy of the previous -3

block.
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Appendix F

Data General User file Description

Word Type Contents

0-4 10Ch Filename

5 2Ch Extension

6 I Attributes

7 I Link access attributes

8 I Block Count - 1

9 I : Byte count in last block

10 I First address (i.e. logical address of first block in

file) _

11 I __year/day last accessed (days since 1/1/68)
12 I year/day created or most recently modified
13 I Hour/minute created or most recently modified

14 [ UFD variable information

15 I UFD variable 1nfonmation

16 I User Count

17 I DCT link
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HEAO A4 SKYMAP COORDINATES

PATH OF CENTER OF
FIELD OF VIEW (Jsp

DETECTOR
FIELDS OF D6
VIEW -

D3

NORTH
ECLIPTIC
POLE
A
Ysp
¢
9 R
7™ ECLIPTIC
. SUN PLANE
Z$p

§ ‘ECLIPTIC LONGITUDE OF Zgp
. A
$:AZIMUTH OF Ysp (AROUND Zsp)

Figure 1

]



Logical Organization of -.MH

Files

GRD
Type Code: 0 10006 10015 10040 10098 C 10098 10051 (( 10051 |
)/ )
Energy Sequence Sequence :
Header Map Channe] Flag Number Number bata _ Data Trailer
Constants . s Words Record Record
Definitions Record Record
(¢ {(
3) )
Order of Data Records: Value of 900*ILONG + tAZ increases.
Figure 2.1
Logical Organization of -.FB Files
ILONG: 0 0 1 1 224 224
Detector: 6 3 6 (¢ 3 6
3)
10 10 .
coefficients coefficients 10 #'s 10 #'s 10 #'s 10 #'s
(¢
))

Each coefficient is a floating point number {( = 2 words or 4 bytes ).

Fiqure 2.2

£e
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ILONG : I BEGIN | BEG IN+1 LEND
IAZ: 012 ... ...899 01 2. . 899 ([ 012... ... 899
1)
((
1]

900 integers 900 integers

1 integer = 1 word = 2 bytes

Epoch Code IBEGIN IEND
1 184 L2k
2 168 424
3 : 168 376
T 168 L2y

Logical Organization of Skymap

Figure 2.3

900 integers

File length (bytes)

433800
462600
376200
462600

Display Files

119
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Disk File Structure within a Tape File

Figure 3.1

) - )
Tape File 0 Tape Fitle 1 (( Tape File N
s )) Z 1 1
b1 -] /1 ;
Set of disk files 1 Set of disk files [ Set of disk files / 7
: ( 1 ¢
1 1 1 1))
BOT Tape Tape T!pe EOT
Load Polint Mark Mark Mark Double
Tape Mark
File Structure of a HEAO-1 Al Data Tape
L Disk
b Disk File Sinfet Disk File > ° jt— File —nl
..- .: L ‘c. :. * -.q
- " g e e e e -"\
S . - : «* : - . * - \
IRG Tape Tape IRG Tape IRG Tape IRG Tape IRG Tape IRG Tape
Mark Block Block Block Block Block Mark
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GDUMP
GDUMP Record l IRecord
inter-
. . record Continuation of
3 18 UFD Disk File Gap 2 0 disk file I RG
{I1RG)
Type Len Content TC Len
Code Beginning of a new disk file
GDUMP
lRecord ' GDUMP Record I
Continuation of . . '
. P 2 0 disk file IRG 3 [18 UFD Disk file iRG

End of disk file

Beginning of next
disk file

Format of a Magnetic Tape written using GDUMP

Figure 3.2

9¢



GDUMP GRD GRD ‘L GDUNP GRD ) .
Record Record Record T IRG Recm:d"‘Ie Record — >
~3 18 UFD TC1 Li L1 words TC1 Li L1 words , , TCi L1 L1 words
TC Len Contents TC Len Contents TC Len Contents TC Len TC Len Contents
—~ Beginning of GRD Disk File
. GRD GDUMP GRD
Record 1 IRG Record Record , H
[ ) -
® TC1 L1 Li words 3 18 UFD TCi Li Li Words o ®
Pt 1 M™Mr t t1 1
TC Len Contents TC Len Contents

End of GRD —

Disk File

—

TC Len Contents

Beg
GRD

inning of Next
Disk File

Figure 3: Structure of a GTD Disk File Written onto Magnetic Tape

Figure 3.3

LE
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Reference vectors for the slat collimators of

detectors D3 and D6 relative to the spacecraft
coordinate system. G is the view direction, 3
is perpendicular to the plane of the slats, and
a is in the plane of the slats and is perpendicular

A A
to both V and P.




TRANSMISSION

.2 ¥ k v ! ¥ ] ¥ i ||
D6 PARTIALLY BLOCKED
o- 8/19/77-4/3/78 -
D3,D6
UNBLOCKED
.8 - \/\ -
‘- \ /D6 PARTIALLY |
: BLOCKED
9/11/78 -
10/23/78
M -
.2 - .
.9
-25 -29 - 15 -10 -5 o 5 10 1S 20

B (DEGREES)

Figure A2: The collimator transmission for a source in the plane of the slats of

the collimator as a function of the elevation angle p in the plane of
the stats,
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