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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inventory information is now no longer maintained in the DSCs, but is now managed in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/

XXMo 00333

IMP-G

CHICAGO MULTI-COORD EPHEM TAPES

69-053A-00E

This data set has been restored. There were originally 9

7-track, 800 BPI tapes written in Binary. There are two restored tapes.
The DR tapes are 3480 cartridges and the DS tapes are 9-track, 6250 BPI.
The original tapes were created on a 930 computer and the restored

tapes were created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN

DR0O04676 DS004676 D006946 1 - 44 06/21/69 11/16/69
D006947 45 - 88 11/16/69 04/20/70 (a)
D006948 89 - 132 04/20/70 09/08/70
D01214s8 133 - 176 09/08/70 02/03/71

DR004677 DS004677 D011931 1 - 44 02/03/71 07/01/71 (b)
D011930 45 - 85 07/01/71 11/15/71 (c¢)
D018350 86 - 125 12/12/71 04/22/72
D018351 126 - 169 04/22/72 09/17/72
D018352 170 - 198 09/17/72 12/23/72

(a) D006947:
(b) D011931;
(c) D011930:

Read error occurred in record 97 of file 3.
Read error occurred in record 18 of file 1.
Read error occurred in record 7 of file 1.


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=XXNO-00333

IMP -G Sf/yg 00520

RATES FOR ALL NONOVERLAP SEQUENCE

69-053A-03A

This data set has been restored. There were originally 13
7-track, 800 BPI tapes written in Binary. There are two restored tapes.
The DR tapes are 3480 cartridges and the DS tapes are 9-track, 6250 BPI.
The original tapes were created on a 930 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN
DR0O04681 DS004681 D006950 1 - 30 06/21/69 - 09/29/69
D006949 31 - 60 09/30/69 - 01/09/70
D006951 61 - 90 01/09/70 - 04/20/70
D006952 91 -120 04/20/70 - 07/30/70
D011906 121 -150 07/30/70 - 11/07/70
D011907 151 -180 11/07/70 - 02/16/71
D011908 181 -210 02/16/71 - 05/28/71
DR0O04682 D3004682 D011909 1 - 30 05/28/71 - 09/06/71
D018353 31 - 52 09/06/71 - 12/16/71
D018354 53 - 82 12/16/71 - 01/16/72
D018355 83 -112 01/16/72 - 04/26/72
D018356 113 -142 04/28/72 - 08/04/72

D018357 143 -163 08/04/72 - 10/14/72


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00520

This data set has been restored.

7-track,

The DR tapes are 3480 cartridges and the DS tapes are 9-track,

IMP-G

SPHE vo/3y

PHA EVENT SUMMARIES (NONOVERLAP)

|69-0532-03B |

800 BPI tapes written in Binary.

There were originally 20

The original tapes were created on a 930 computer and the restored

tapes were created on an IBM 9021 computer.

with the corresponding D numbers are as follows:

There are four restored tapes.

6250 BPI.

The DR and DS numbers along

DR# DS# D# FILES TIME SPAN
DR0O04791 DS004791 D006941 1 - 20 06/21/69 08/27/69 (a)
D006940 21 - 40 08/27/69 11/02/69 (b)
D006942 41 - 60 11/02/69 01/09/70
D006943 61 - 80 01/09/70 03/17/70
D006944 81 -100 03/17/70 05/23/70 (c)
DR0O04792 DS004792 D006945 1 - 20 05/23/70 07/30/70
D011900 21 - 40 07/30/70 10/04/70
D011901 41 - 60 10/04/70 12/10/70
DR004793 DS004793 D011902 1 - 20 12/11/70 02/16/71
D011903 21 - 40 02/16/71 04/25/71 (d)
D011904 41 - 60 04/25/71 07/01/71 (e)
D011905 61 - 80 07/01/71 09/05/71
D018358 81 -100 09/06/71 11/12/71
DR004794 DS004794 D018359 1 - 13 11/12/71 01/18/72
D018360 14 - 33 01/18/72 03/26/72
D018361 34 - 53 03/26/72 06/01/72
D018362 54 - 73 06/01/72 08/07/72
D018363 74 - 93 08/07/72 10/13/72
D018364 94 -113 10/13/72 12/20/72
D018365 114 12/20/72 12/23/72

(a) D006941: Read errors occurred in record 70 of file 1, record 185
of file 2, record 107 of file 18.

Read error occurred in record 167 of file 1.

Read error occurred in record 57 of file 3.

Read errors occurred in record 185 of file 5 & record 124
of file 16.

Read errors occurred in record 222 & 225 of file 7.

(b) D006940:
(c) D006944:
(d) D011903:

(e) D011904:


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00134

IMP-G SPHE 00733

5-MIN AVE COUNT RATES (NONOVERLAP)

69-053A-03C

This data set has been restored. There were originally four
7-track, 800 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 original tapes were created on a GE365 computer and the restored
tapes were created on a MRS computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN
DR0O05916 DS005916 D006939 1 - 100 06/12/69 - 05/23/70 (a)
D011910 101 - 200 05/23/70 - 04/25/71 (b)
D018366 201 - 293 04/25/71 - 03/26/72
D018367 294 - 374 03/26/72 - 12/23/72 (c)

(a) D006939: Read error occurred in record 15 of file 6.
(b) D011910: Read error occurred in record 14 of file 100.
(c¢) D018367: Read error occurred in record 1 of file 81.


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00733
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REQ. AGENT RASH NO, ACQ. AGENT
5?3};’ RB8610 JJB

EXPLORER 41
COUNT RATE DATA
69-053A-00E

69-053A-03A, 03B & 03C

This data set catalog contains Explorer 41 Rate Packed, Pulse Height
Anelysis Event, Rate Summary and Orbit Parameter data, The tapes are
800 BPI, 7etrack, binary with the exception of the Rate Summary data

which is BCD, They were created on an XDS 930 computer,

The record size and number of files on each of the tapes in each data set

can be found on tabde 17 in the following supplement from the Univ. of Chicago,
"The time spans for the tapes are:

Rate Packed Data (RAPT) 69-053A-03A

D Cit TIME SPAN
D-06949 Cc-08129 9/30/69 - .1/09/70
D-06950 Cc-08130 6/21/69 - 9/29/69
D-06951 C=-08131 1/09/70 - .4/20/70
D-06952 €-08132 4/20/70 - °7/30/70
D~11906 C€-09322 7/30/70 - 11/07/70
D-11907 Cc-09323 11/07/70 - . 2/16/71
D-11908 C€-09324 2/16/71 - 5/28/71
D-11909 C~=09325 5/28/71 = 9/06/71

Pulse Height Analysis Event Data (PHAEST) 69-053A-03B

D-06940 C~-08120 8/27/69 ~ 11/02/69
D-06941 C-08121 6/21/69 - 8/27/69
D-06?42 C-08122 11/02/69 - 1/09/70
D-06943 C-08123 1/09/70 = 3/17/70
D=06944 C-08124 3/17/70 = 5/23/70
D=-06945 C~08125 5/23/70 - 7/30/70

D~11900 C-09379 7/30/70 - 10/04/70
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Pulse Height Analysis Event Data (PHAEST)

Dt
D-11901
D-11902
D=11903
D-11904

D-~11905

o

Sair
—_—

C-09380
C=09281
C~-09382
C=-09383

C-09384

69-053A~-03B

TIME SPAN

10/04/70 = 12/10/70

12/11/70
2/16/71
4/25/711
7/01/71

Rate Summary Data (RAST) 69~053A-03C

D=-06939

D-11910

C=08119

C-09377

6/21/69

5/23/70

Orbit Parameter Data (orpt) 69-053A-00E

D-06946
D-06947
D-06948
D1 24P

D-11931

D-11930

C=-08126
C-08127

C-08128

Q-o942F

C-09378

21
Cc-09327

6/21/69
11/16/69
4/20/70

Qr08/ 20 ~

2/03/71

2/16/71
4/25/71
7/01/71
9/05/71

5/23/70

4/25/71

11/16/69
4/20/70
9/08/70

2/02/2/
7/01/71

7/01/71 - 11/15/71
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é 2,5.2b Fost=lounch
An appendix to this document, which will be submitted at o
lnter date, will contain the post lounch parformance of the IMP=5
instrument, as well as a comparison of pre=-launch and post=launch response

to protons and electrons,

3. Data Format of the Magnetic Tapes

3.1 seneral Description

All mognetic tapes were generated on an XDS 930 computer
at a density of 800 BPI on seven track tope. Each tape is labelled with
an oppropriate mnemonic of the type of data recorded on it: 'RAST' for
RAte Summary Tape, 'RAPT' for RAte Pocked Tape, 'PHAEST' for Pulse
Height Analysis Event Summary Tape, and 'ORPT* for ORbit Parometer

. Tape. In addition, a number representing the sequential order of the

tape in ifs respective category appears on the tape label.

An end of file mark terminates each orbit and a double end
of file mark terminates the last orbit of each tape. An orbit contains o

- ¥ variable number of physical records, 'ORPT', 'PHAEST', and 'RAPT' ore

written in binary, odd parity . The 'RAST' is written in
'blocked BCD, even parity, 6 bits per character.

Table 17 summarizes the logical and physical segmentation

of the magnetic tapes,
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TABLE 17
Summary of Tape Format Physical and Logical Divisions
Tape Type RAST RAPT PHAEST ORPT
Format Type Blockad Binary Binary Binary
BCD
Number of Orbits per ‘ : 33 IMP-4
Magnetic Tape 100 30 20 44 IMP-5
Number of Logical Records
per Physical Record 57 102 200 40
Number of Words' per +
Physical Recard 1881 816 600 1000
Number of Words*per
Logical Record 33 8 3 25
Total Number of Magnetic
Tapes in IMP=4 Submission 2 6 9 5

* XDS 930 binary, 24 bits per word.

¥ Short records do occur, but only immediately before an EPF.

The data on oll tapes are ordered so that time and PSC are
monntonically increasing, with discontinuities only ot points where no data
was received or where the dol:: quality*of a porticular sequence was other
than good or fair.

The following word -bit placement convention is used in the data
format descv.ipﬂons. The lowest word and bit number is located closest to
the beginning of the physical record, the beginning of the file, and the

beginning of the tape. Similarly, 'File 1' of a tape is located immediately

ofter the load point marker at the beainning of that tapa. Furthermore, the

* See GSFC X-563-69-292 section 2.7.




TABLE 18

RAPT LOGICAL RECORD SPECIFICATION

Item Location Within
Number | Item Name _Logical Record COMMENTS
WORD|_BITS
0, In Calibrate Mode
| C-Ilhu!;_/lermnl 1 0 Value = [1, In Normal Mode
A
A 1y Nurmnllr
2 End of Orbit Flag 1 1 Value = (0, At end of orbit where
all remaining logical
records in the last physical
record are filled with zeros.
3 Pseudo Sequence .
Count 1 2 thru 23| See Section 2.4,
4 Accumulator 7C
Frame 1 2 0 » 1
5 Accumulator 7C See Tobles 9 ond 10.
Frame b 2 12" 23
6 Accumulator 77
Frame [0 3 0o * 1
7 Accumulator 77
Frame 14 3 12 nE2)
8. Prescale Flag Fm"z’ 4 oy 0, Not in Prescale Mode
9, " " () i, DID2D3D6 in preacaled
6f 4 |2 n 3| Valuew {2, DIDZDG is prescaled __ __
10, ) L0 Bt A8 3, Both DIDZD6 and DID2D3D6
il ] L LT ) 6 7 are prescaled.
12, Data Quality Flag
Frame 2 4 8
13, Data Quality Flag 0, All data items hava‘&rmdy'
Frame 6 4 9 I, One or more items had
14, Data Quality Flag Flag Value = 'l‘:i; qualllylz :7: un: "':?l
FramellQ 4 10 Batariteme are filed, with
15. Data Quality Flag . ones.
Frame 14| 4 1
16. Geocenctric Distanceg
of Satellite 4 12 thru 2 In tenths of earth Radii
17. Overlap elimirm;‘i‘on 4 21 " 23| A valve of 5" indicafes The eliminalion ol overlop.
18, PHA Duplicate event 0, there is a record of this
Flag Value = frame on the PHAEST.
5 Flamerid 5 0 1, There is not a record of
this frame on the PHAEST,
19. Frame 10 5 1 because there were no events
20, Frame 6 5 2 collected during this frame,
21, Frame 2 L 3
22, |Accumulator 7A
Frame ¢ 5 4 thru 13
23, WAccumulator 7A
Frame 6 ) 14 " 23
24, Accumulator TA
Frame 10 6 (R L)
25, Accumulator 7A
Frame 14 6 14 %
26, Accumulator 7B Seu1abies9.end 10
Frame & 7 0 thru 9
27, Accumulator 7B
Frame 6 7 1 " 23
28, Accumulator 7B
Frame 10 8 (" L) y
29, Accumulator 7B
Frame 14 8 1400
30, Sun Time 6,7,0, | 10 7 §3|in milli-seconds. Word 6 containg maost
significant part, and word & contains the
least eignificant part,
1 7
|
|




w2 =

bit significance increases as the bit position number decreases; e.g., for

a volue stored completely inbits 9 through 140fa word,bit 9 (when it is on)

4
holds the valve 25, bit 10 holds 2 , and so on until bit 14 which represents

0
2

3.2 RAte Packed Tope-=RAPT
The RAte Packed Tapes contain the S-T Accumulator readouts
and related data exactly s telemetered from the spacecroft. As can be
seen in Table i/ all physical records on the RAPT are 816 words in length,
divided into 102 logical records of 8 binary packed words. Table 18
specifies the data item to word and bit correspondence.
3.2.1 S-T Accumulators
There are three Scaler-Timer occumulators: two 10-bit (7a and
7b) and one 12-bit (7c). Each S-T accumulator operates as a scaler yntil
the high order bit is set, e.g. 512 counts in a 10-bit accumulator, then the
accumulator ceases to accept data pulses and starts to operate os o timer
which measures the residual accumulation time from a spacecraft clock.
For the 10-bit accumulators the clock has a frequency of 100 Hz ond for
the 12 -bit occgmulalor 400 Hz; whence for the nominal accumulation time of 4.8

seconds, the high order bit, once set for time~mode (T-mode), is not reset

until the end of readout when the accumulators are always zeroed.
3.22 Sun Time

The sun time is the time interval in milliseconds starting ol the
beginning of channel 0 of frame 0 of the given sequence and ending at the first

detection of the sun by the Optical Asbeci sensor,



Table %

RAST LOGICAL RECORD SPECIFICATION

Item Number| Item Name Format * Description
) Day 13
This Data pertains to the Last point of
2 Haur 12 the interval from which the following
sate averagee were computed.
3 Minute F4.1 '
Chicago
4 Sequence 18
Count
Salellite
5 Geocentric F4,1
Digtance
in Earth Radii
D5 /D6 analog
) Ratemeter El2.5 All Rate Averages are in counts,/second
Average Rate
Accumulator 7H
7 Frames 2 thru | EI2,5
14
Accumulator
8 7B, Frames 6 | EI2.5 For specific detector coincidences
and 14 see Tables 9 ond 10.
9 Accumulator 7A
Frames 6 &14' | EI2,5
10 Accumulator 7F
Frames 2 & 10 El2.5
Accumulator
1 7A, Frame 10 El2.5
Accumulator 2
£12.
g 7A, Frame 2 ¥l ?
13 Temperature | F6,2 In Degrees Centigrade
Numberiof Only frames in which all the Data
14 Good Frames 13 . h . : :
qualities were 'Good' are used in computing
rate averages
If a frame contains even one dala quality
15 Total Humbe s siry below 'Good!, it is discarded, or if an

of Frames

‘toverlap' condition ia #ncountered, the second ’
CSC or poorer qualitly CSC is discarded,

This item is the total of all types of frames
encountered in the 15 sequence count inlervalg

* Each item is lad by a space X,



TABLE 20

AN SN

Item Location Within
Number | Item Name Location Record
Word Bits Gommeni»
1, PSC 1 0 thru 23 See Section 2.4,
2, PHA Accumulator 1 2 0 thru 7
a5 " " 2 2 8 " 15 See Tables 9 and 10.
4. u i 3 2 167123 ;
5. Range ID e aee See Section 2.
6. Angular Sector 3 gy
T Frame Number 3 6 " 7 | Instead of 2,6,10, and 14 we have
respectively 0,1,2, 3,
8. Data Quality Flag 3 8 Value ={0, all data qualities are good
i 1, at least one data quality was
fair but none were lower than
A fair.
9. Orbit Number | 3 9 thru 15| Least significant part of orbit number
(for orbits 1 through 127)
FIO. Orbit Number 3 16 Most significant bit(for orbits 128 through
255.)
1. PHA Accumulator 2 3 17 The most significant bit of item 3. (This
bit was added to accomodate the 512 channel
D2 PHA analyzer on IMP-5.)
12, | End of orbit flag 3 18 thru 2} Value ={1, during orbit
‘ 0, at end of orbit (the remaining
logical records in the last
physical record are filled
with zeroes, )




TABLE 2|
ORPT LOGICAL RECORD FORMAY

Waord
Number
Within
Logical
Record Parometgr Nome Description and Comment
! This I thePSC for which the
| Pseudp Sequence Count it following orbit data is opplicable.
If mon zero, then items 13 and 15-18 were in
2 Coordinate recomputation flog. error and have been corrected at the University
af Chi
3 Geocentric Distance of Satellite In thousandths of an earth rodius,
4 Day of Year Time for which orbit data is valid.
5 Hour of Day (Janvary | = day 1)
6 MSEC of Hour
7 Satellite-Earth-Sun Angle In thousandths of a degree.
in the geomagnetic reference frame: In all the geomagnetic reference frames, the
8 Geomagnetit Longitude of Satellite ossume location of the north magnetic pole is
9 Geomagnetic Latitude of Satellite 69.0° west longitude, 78.2° north latitude,
In thousandths of a degree.
In the Solor Magnetospheric Coordinate System: ;
10 X Coordinate In thousandths of an earth radius.
1 Y Coordinate 7
12 Z Coordinate
13 Geomognetic Longiiude of the Sun In thousondths of o degree.
14 Geomagnetic Lotitude of the Sun
[———
15 Geocentric Longitude of the Sotellite In thousandths of a degree.
16 Geocentric Latitude of the Satellite
17 Geocentric Longitude of the Sun In thousandths of a degree.
18 Geocentric Latitude of the Sun
19 Speed of Satellite In meters/second
20 t, Mclllwain Parameter In thousandths of an earth radius.
21 B, Field Strength In milligouss
22 8/8, Dimensionfess x 100
Theoretical Geomagnetic Flald in Solar Ecliptic
Coordinate System:
23 X Coordinate tn milligoun
24 Y Coordinate
25 Z Coordinate ‘i




3.3

ITEM:

FORMAT

3.3.1

- JL=

RAte Summary Tape=-RAST

Tha RAte Summary Tapes confain counting rates averaged
over consecutive time intervals of 15 PSC's ( ~ 5 minutes)
using only data of good quality. The last PSC in the
period averaged over is assigned to the rate average. The physical and
lagical record size are given in Table 17,

Each logical record is generated with the following Fortran ||
format,

] 20— 3 4 5 6-12 13 14 15

(1%, 13, 1X, 12, 1X, F4.], 1%, 18, 1X, F4.1, 7 (1%, E12,5), 1X, F6.2, 1%, 13, 1H/13)
The item names, units, and other specifications are displayed in Toble 19.
Exceptions to the Standard Format

When reading the data from the tape, the above format statement
is used except when reading the first logical record of each orbit which
logical record is a heading. The second logical record of each orbit,
although written in the above data format is not a data line and contuins
the following substitutions:

Day, Hour, Minute and

1) ITEMS 1 'hrough 4 contain the/PSC for the first good data of the orbit.
2) ITEM 5 contains the orbit number, .
3) ITEM 6 contains the geocentric distance of the satellite in kilometers,
4) All other ITEMS are filled with zeroes,

Similarly the last logical record of an orbit does not contaiin
experiment data, but hos the following substitutions:
1) ITEMS 1 through 3 contain the time of the lost good dato of the orbif,

2) 1TEM 4= =1, thus acting as a sentinnel fiag for the orbit,

\

\
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3.3.2

. 3.3.3

3.4

3) ITEM 6 contains the total number of frames in the orbit,

4) ITEM 11 gontains the total number of frames used (only good quality)
to compute the rate averages in ihe orbit,

5) ITEM 12 is superceded by ITEM 6.

6) All other ITEMS are filled with zeroes,

The last physical record of a file terminates at the end of the
orbit contained in that file. Hence, the number of logical records in
the last physical record is usually less than the normal 57.

Colibrate Mode

When the instrument is in calibrate mode all counting rates

are zeroed, except the D5/D6 Analog Ratemeter.

Analog Ratemeter

Although the Analog Ratemeter alteinates between the D5 and
D6 (see telemetry formats), these modes are not mixed when averaging is
performed for the RAST, The mode the instrument is in at the beginning of
the interval is the mode for that entire interval; ie., if the satellite
switches mode during the interval, the new mode readouts are discarded.
Pulse Height Analysis Event Summary Tape--PHAEST

These tapes contain, among other pertinent data, the pulse
height analyzer accumulator readouts as telemetered by the Spocec;uﬂ.
Only events with associated data qualities of 'grod’ or ‘fair' are recorded
on these tapes. As stated in Table 17 all physical records contain 600
words, divided into 200 logical records of 3 binary packed words, Each

logical record contains all the dato for one event.
|

i
|

¥ —
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If no events are collected during a frame, then there is no

record of that frame on the PHAEST,

Table20 itemizes the data item to word-and-bit correspondence

within o logical record.
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ORbit Farameter Tape=-ORPT

These tapes contain trajectory data furnished by GSFC.
Referring to Table 17 o physical record consists of 1000 binary packed
words, divided into 40 logical records of 25 words. The complate set of
orbit data contained in each logical record applies to the PSC appearing
in thot logical record.

Between consecutive logical records there normally is an incremant of
three PSC's ( ~ 1 min. ). Table2! contains the correspondence
between data items and words within a logical record.

The parameter values are written in standard X DS 930 Infeger
format. That is, eight octal digits (one XDS 24-bit word) are aollocated
for each value. The most significant octal digit has only two bifs since
its leading bit (bit position zero of the word) represents the sign. |f the
sign bit is off (value: zero), the number is positive and represented in
binary integer form with the most significant bit having the lowest bit
position ('bit 1" is the lowest bit position), This is identical to the dato
representation used on the RAPT and PHAEST, except that every parometer
now has a sign bit, and every volue haos exactly 23 bits. However, if the
sign bit is on (vaive: one), the number is negative and represented in two's

complement form.



THE UNIVERSITY OF CHICAGO
THE ENRICO FERMI INSTITUTE

’
933 BAST S6TH STREET
CHICAGO « ILLINOIS 60637

ARBA CODB 312~753~8507

Laburatory for Astroplysie
and Space Research

30 March 1972

Mz, Julins Brecht

Code 601.1

National Space Sciences Data Center
Goddard Space Flight Center
Greenbelt, Maryland 20444

The following equation renders the Time (T) corresponding to any
Pseudo Sequence Count (PSC) on the Umver51ty of Chicago data tapes
for satellites IMP' A, B, C,F, and G:

The enclosed table specifies Tpasg: PSCpasg, and TTIME/SEQ
for each satellite,

The error in T for IMP A, B, C will not be greater than + 2.5 minutes,
and for IMP F and G will not exceed * «5 minutes,

-

Sincerely,

e e

Eugene M. Murphy
EMMram
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Formula Used to Determine Day and
Year for Explorer 34,

A data card that was read in by the program(s) contain the start
day of the oxbit (144) for the year 1967,

In the program when the PSC* is calculated the following check
was used. !
1. When the PSC* is 0 to 221 the calculation was:
PSC* + 144 which had the day count of 144
to 365 for the year 1967.
2. When the PSC* is 222 to 587 the calculation was:
PSC* + 144 - 365 which had the day count of 1
, to 366 for the year 1968.
3. When the PSC* is 588 and greater the calculation was:

PSC* + 144 - 731 which had the day count of 1
and up to the final day on the imput tapes for
the year 1968,

#*PSC = PSEUDO SEQUENCE COUNT



SEQUENCE COUNT FORNMULA

Use Sequence Count in data format to obtain data and time of measurement
(start time of first orbif corresponds to sequence count 44, 651,L.E,, Day
144 (May 24, 1967) at 14:26.1 UL), Each sequence was 20,45439 Sec, Long,
experimenter says time span of data is 5/3/69.

Total number of intervals on sequence count minus intervals at launch
on sequence count equals intervals since launch on sequence couat,

Intervals since laun¢ch on sequence count times 20,45439 Sec/intervals
equals sec, from launch,

Sec, from launch divided by NO, OF SEC. in a day equals days from
launch,

EXAMPLE
2238356 Sequence Count
- 44651  Sequence Count at launch (base)
2193705 Sequence Interval since launch

2193705 Sequence interval since launch
x20.45439 Sec, long per intermal
44870897.61495 Sec From launch
44870897 .61495 =~86400 sec, in day=519.23909 Days since launch



meveiiien P RNl
BASE SCBASE f TIMZ/SEQ |
‘ . (seconds) !
| Day | Hr ’ Min, | Year ’ ;
| I
)
Sl e 4 ; 10, 2 1963 96 } 81,94697
[ INIP-B ‘
{O=bits | 278 3 59.7 | 1964 39 | 84.84857
210 Y, ’ ,
s , l /’
Oubice B2 e 40.2 | 1965 158807 84.84356 ’
e gy G f' l |
| | ; ; r i
IM2-C I1149 l 412 ' 44.5 | 4945 50 i 84.951590 i'
: | |
i i :
MP-F | 144 14 26.1 | 1967 44651 20. 45437 ¢
IMP-G | 172 9 28.1 | 1969 28464 20. 454764




D 10av e
-7A

MIN SEQUENCE
D234 5NCK 6 T e IMP 5 172 9 28,1 28464 1.0 e11356F
«00000E 00 s00000E 00 s 0000CE 00 + 00000FE 00 200 07, o0 172
03 «15528E 02 eS7222E=01 25694 44E =02 023611E 00 2 26667E 02
9 37.3 28493 242 0322205 03 « B9250FE 02 «36859F 00 #80128E-02 «17628E 00 «123085 02
. +28641F 00 1941 52/ 60 172 S 438 28512 245 240475F 03 937435 03 «4BTB5E 01 34T
‘.22&:—011 234 38E 00 e 177 TEE 02 «20833E 00 18097 48/ 60 172 9 4849 28527 28 0562845 03
240901 04 «11160F 02 v 138895 =01 « 263895 00 «23111E 02 e22222E 00 1Be47 HO/ 60 172 9
5440 28562 2.0 «72998E 03 s 12539 05 223153 02 227778501 277785 00 2391115 02 .
18056 00 18420 60/ 60 172 S 59,1 28557 3.3 2 35769F 03 323015 05 »131955 03 s 7183GE~
01 230172E 00 2144765 03 2194 44F 00 17.98 58/ 60 172 10 443 28572 3.5 «35058E 03 o6
0604E 05 «5 3B 60F 03 s 19345E 00 @ 298F 00 «60190F 03 e22321 5 00 1762 567 60 172 10 Q.4
20587 2.7 «356595 03 « 76601E 05 s 14674E 04 «29167E 00 =« 31944E 00 2 15022E 04 » 5694
4E 00| 1725 |60/ 60 172 10 1445 28602 3¢9 234740E 03 830435 05 «24131F 04 493065 00
326498 00 e 244 44E 04 «527785 00 1709 60/ 60 172 10 1946 28617 4e1 2344795 03 2 BG163
F 08 ¢ 309963 04 e 6BGH6EZ 00 «40230F 00 «31086E 04 W66667E 00 16481 S8/ 60 172 10 2467
28632 443 2343828 03 e SAB3EF 05 » 327 00E 04 0665675 00 «41667Z 00 +32B89E 04 «58036F 0
0 16480 5%/ 60 172 10 29,8 28647 4.5 .34757E 03 297291F 05  «37561E 04 »B1782E 00«45
833F 00 2 37778F 04 255556F CO0 16637 59/ 60 172 10 3449 28662 4e7 e34641E 03 «942E6E 05
°« 4H0A5E 04 s BSREEE 00 s 4GE51E 00 + 4634375 04 «773B1E 00 1619 56/ 60 17210 40e1l 2867
7. G «58737E 05 s 937048 05 s 4G305F 04 «99306E 00 486115 00 249316 04 «84722F 00 1
S5s94 60/ 60 172 10 45e2 286¢2 Sl e 595555 05 «92428F 05 247B93E 04 «870548 00 « 5850 8E
00 24781 0E 04 oB7500E 00 15466 57/ 60 172 10 50.3 28707 53 582465 05 «92543E 05 ;
4852386 04 ¢84722E 00 @ +36250FE 00| e4B551F 04  «70833EF 00 15450 60/ 60 172 10 554 |
.5 WB93138 05 29 EEB68 05 496 07E 04 «B6BOAKE 00 «54861F5 00 0497245 04 e73611F 00 18439
60/ 80 172 11 05 pa7Rr .7 e 57565E 05 2 92799E 05 e47336F 04 «B848775 00 2476155 00
p4TO10F 04 2 75893F 00 15,06 55/ 60 172 11 5.6 28752 Se8 «52831F 05 +G41625 05 42995
6E 04 574718 00 24G851E 00  +43010E 04 252500E 00 15,06 57/ 60 172 11 107 28767 6.0
251AG6E 05  «93116FE 05 2 4091 3E 04 «62500E 00 255556 00 2 40871E 04 279167E 00 14081 60
4 Ao 2 11 1E. 9 28782 6.2 e52792E 05  «93379FE 05 @ +41524EF 04 «71121E 00 «41667E 00 o4
1564E 04 «73611E 00 14462 59/ 60 172 11 21.0 28797 6.4 +52122E 05 951448 05 «41323E 0
‘.4 « 739256 00 «56250F 00 e 41333E 04 e63889E 00 14e52 61/ 61 172 11 26a1 28812 605 e 52
193E 05 « 96 265E 05 e41633E 04 « 652787 00 574715 00 416005 04 «59940E 00 14425 5%/ 60
172 11 Ble2 28B27 667 24 EBTOE 05 2971305 05 «37522EF 04 +58036F 00 2474145 00 037448
E 04 | +70833E 00 16419 &7/ 860 172 11 3643 28842 6.9 «S50738E 05 295945 05 238826F 04
s T068GF 00 +5E548E 00 «388BG5F 04 «61012F 00 16419 56/ 60 172 11 41e4 = 28857 Te0  o44748E
08 « REEH1E 05 0« 322655 04 56 G44E 00 244 444E 00 »32053E 04 250000F 00 14,07 60/ €0 172
11 4645 28872 7.2 «43470E 05 « S2080F 05 «30454E 04 «43478E 00 «41667E 00 «30400E 04
0 BRS42E 00 13478 46/ 60 172 11 Sle6 28887 Te3 «44052F 05 «90220F 05 e 296645 04 0 €625
00E 00O <% 24438 00 ° 296005 04 «61012E 00 13478 58/ 60 172 11 5668 28902 7,5 2 426555 05
«90R213E 05 #2807 EE 04 «60764% 00 0347225 00 «27711E 04 «52083E 00 13478 487 60 172 12
1e9 28917 7e8 «3ET9EE 05 2 8B8540F 05 229225 04  +51006F 00 «35638% 00 | 23048F 04 o
45833E 00 13447 58¢ B0 172 12 7.0 28932 7.8 «35879E 05 2895155 05 2 22BE5E 04 «53571E
00 w48 E51E 00 «22T62E 064 AL 0T 2E 00NN R AT EE ZN60 e ol s o w 28947 Te9  «32034E 05 s 9
o 1222 05 2 19545E 04 2 45139E 00 2194135 04 47222F 00 13434
|

RE RA TEME TER D1234NDENDE D2345CKND 6 D12N36
05 «00000% 00 «00000E 00
9 322 28478 240 ¢ 30206E

«13B8B9E 00 1973 60/ 60 172

D1IND2ND6 D1 D2ND2NDS

@

+40872F 00 50/ €0 172 12 17.2
28962 8e1  <27ES2E 05  «899B4E 05  «167155 04  ¢35920F 00  +423855 00  +16667E 04 #4166
7E Q0 13,34 58/ 60 172 12

7 2243 28977 8e2 +25047E 05 +87607E 05 «14345E 04 +33333F 00
«372028 00 « 14248E 04 «386G0E 00 13,09 58/ 72 172 12 27.4] 28992 B84
£ 05 « 132708 04 «336545 00 «24840E 00 «132515 04 «20833E 00 1297 52760 172 12 32e6
29007 8e5 2 19985E 05 08223258 05 e11226F 04 «20115E 00 «33333E 00 «11076% 04
0 12491 %9/ 60 172 12 377 29022 B8e7 213391E 0S5 2 78017E 05 297417E 03 »256415 00
833F 00 «97111F 03 226042E 00 12,91 50/ 60 172 12 4345 29039 8.8 219098 05 e 779165
«S971795 03 «406 255 00 »23858% 00 2984005 03 e35417E 00 1291 40/ 48 172| 12 48.6 2205
4 9.0 «18422E 05 ° 80938 05 2 10655 04 e23810E 00 o37809E 00 010626F 04
2,63 85z ooz 12 (=300 29069 9Yel «17285% 05 2795555 05 «97581EF 03 +256389E 00 2291 7F
00 2 9E8H9E 03 e 320556E 00 12447 60/ 60 172 12 591 29085 9e2 «15279E 05 e 73630E 05 o
86711E 03 188495 €O 22877CE 00 0 86667E 03 e 24621 E 00N 247 427 60N 1o B A cta 29100 9
.4 « 1404215 05 +670025 05 «75727E 03 »20139E 00 «27778E 00 «77511% 03 «B33333E 00 12.47
60/ 60 172 13 Ss4 29115 Se5 0124715 05 «585525 05 269351 F 03 «236115 00 2237075 00
«6SABI9E 03 «2P3AZ1E 00 12s32 | 587 60 372 43 145 29130 95 «12050E 05 W 6P224E 05
8= 03 « 19864 4E 00 «30556F Q0 «87911E 03 e 40278FE 00 12414 60/ 60 172 13 1946 29145 S8
«103425 05 «77041E 05 2593185 03 2152785 00 2277785 00 0652445 03 226389E 00 12,07
/ 60 172 13 24.7 26160 Ge9 e 36133F 04 e B42456E 05 e50233E 03 » 15972E 00  «23611E 00

-b i A

020

]

]
50
25

28722 9

T S

L P2636E 05 sEac1a)

«625005 0

ea 1619 00 A

#6604

REC 1, LENGTH 7528

Exlloter. |
L#+0OS3A-03C

D-6439
(>/ 21 /MI - 5/23/70

05 |

——eie - ~ 4 —



@ 702:8 03 40278BE 0C 12,03 60/ 60 172 13 29,8 29175 1040 +61125F 04 821188 05 03B023E 0
3 8972225-01 «291€ £ 00 2 44086E 03 «34722E 00 1203 6071601172 13838558 29192 10.2 e 36
E65E 04 o 70788E 05 e23494E (3 0 11458F 00 «21825E 00 0 27733F 03 «30303F 00 11496 41/ €0

@® 17213 40.7 29207 10.3 338585 04 »56B58E 05 21524F 03 «B83333E-01 «26389E 00 ° 24E89
E 03  o13889% 00 11478 60/ 60 172 13 47s2 29226 :o 5 291328 04 e BB2775 05 «18864E 03
+54348E~01 2255685 00 «21878F 03 e 26515E 00 1159 45/ 60 172 13 344 29247 10e6 «23876F

04 274395 05 « 153458 03 o 74 405E ~ 01 «20833E 00 «18286F 03 «14881E 00 11459 28/ 48 172
14 ) 29266 108 2191 73E 04 e 8331 3F 05 «12201E 03 059444F=01 «29514E 00 w14EETE 03
«d2569F 00 11453 48/ 60 172 14 6s0 | 29281 1069 016449E 04 «91917E 05 2 976B0E 02 0543
@ 48=-01 «27174F 00 012121 03 e15625E 00 11437 46/ 60 172 14 111 29296 1140 «12G97F 04
»88379E 065 #65296E 02  284C95-01 2170457 00 e92121F 02 e24621E-00 11,37 aqs 860214

1669 29313 11e1 0 123S4E 04 «B7B83F 05 2633465 02  «B85784E-01 e27574E 00 | eB84706E 02 o
@ 232847 00 11,16 68/ €4

17214 2240 29328 11s3 2 1C798E 04 »B1435% 05  ¢48507F 02 s 20833F-01 17361F 00 « 65778
® r o2 L 11 IE 0ol N ilie  E0 4 B0 172 14 27 ] 29343 114 .89831= 03 « 701558 05 27514 02
«B33UBF=01 v250005 00 46222 02 023611F 00 11416 60/ 60 172 14 3242 29358 (11¢5  «$S336E

03 «70723E 05 0 755 78E 02 284 0SE~01  «21B25E 00  4B4BBE 02  «270B3E 00 1116 43/ S0 172
® 14 37.3 29373 11.6€ .d???ﬁr 03 «61957F 05 e 27493FE 02 «4B611E=01 «20833E 00 2462225 02
2TTTBE 00 1097 60/ 60 172 14 42¢4 | 29388 11.7 °87157= 03 503205 05 «30499E 02 2520

83F=01 cR4EB4E 00 « 4381 0E 02 e19345F 00 10694 56/ 60 172 14 4746 26403 1148 078493 03

¢« 36106E 085 « 232570 02 s 486117 =01 e 17241% 00 «38095F 02 «16667E 00 10.84 59/ 60 172 14

§2e7 29418 1240 « 576780 03 2 15079E 05 «12326E 02 041667F=01 o284 72F 00 s 26667F 02 .
277THE 00 10472 607 60 172 14 578 29433 12e1  «A55T71E 03« 78R35E 04 250087E 01  «00000F
q. 00 « 29386E 00 1697075 02 208335 00 10672 46/ 54 172 15 249 29448 12,2 «49045E 03 6
07178 04 «31971E 01 + 1602 6F =01 «22500E 00 «20000F 02 «14423E 00 10e.72 517 601172 15 8,0
29463 1243 e 4B T65E 03 o T5661E 04 « B2708E 01 0 694445 =02 «21528E 00 e17778E 02 02222

@ 26 00 10.72 60/ €4 172 15 131 29478 1244 «37074E 03 «25497E 04 «3B4TR2E 01 «20833E~-01

«22222F 00 o 17778E 02  422222F 00 10472 60/ 60 172 15 18e2 29493 1245 «36151E 03
E 04 2 23780E 01 069444E =02 «24306E 00 e 12444F 02 SE3333E 00 10e47 60760172015 23ea
@ 20508 1246 2403885 03 «28324F 04 2 49777F 01 2223215-01 «17241E 00 e17143E 02 022222E O
Qo 10461 577 71 172 15 2845 29523 1247 «30163F 03 «27331E 02 e4B8611E-01 » 132889E~01 024
854F 00 2 26667E 02 «20833E 00 10428 58/ 60 172 15 3566 25538 12.8 297058 03 «13463E 03
2 11908E 00 e T44C5E =02 «23810E 00 °19048% 01 <23810E 00 10e28 |56/ 60 172 15 38e7 2955

S les 0 325736 03,,,'56007“ OJ .SCBOGE Q0 a09444F 02 2 16667E DO 142228 02 21 8056E 00 1

ns

@

0«28 60/ H50 172 15 43.8 30668 13.0 | +342145 03  «16441E 03  +39583E 00  «694446-02 301728 ||

® oo «16238E 02 e £3611E 00 1028 59/ 64 172 15 4849 29583 1301 331295 03 0715597 02 o
100318 00 +15432E-01 «25463F 00 «225454E 02 «41667FE 00 10.28 54/ 80 172 15| 5440 29568 13
o2 « 336488 03 «BGERIE 01 0347 22F=01 0 4165T7E=01 «27299E 00 «26667E 02 »26786F 00 10028
» 59¢ 60 172 15 591 29613 133 e 33G69E 03 e29B49E 01  «14368E-01 2 21552E+01 2 22270% 00
«2B667F 02 «16667E Q0 10611 58/ 60 172 16 3.9 29527 134 «33591E 03 «29613F 01 « 7440
§F=0 «14881F=01 «267B6F 00 NCG6ETE 021 . 25298EF 00 | 9990 567 Saliv2 160 9spili2o a2 HE e
«33B3SFE 03 0 287858 01 o1 38895~ 01 0694 44F~01 +31944E 00 e 26667E 02 2236115 00 9, E7 60
/ 68 172 16 1445 29658 1346 «33025E 03 «29297E 01 2195315-01 0 19531E-01 2247 40E 00 A
66670 02 2234335 0¢C 987 64/ 68 172 16 1945 29673 13.7 e 33752E 03 «25735E 01 e16026F=0
1 »160265=01 «19 1678 00 « COO0OE 00 w27778E 00 GeB7 S1/ 66 172 16 24e44 129687 13.8 33

9668 03 28009 01 «13021E~-01 ¢ 19531E~-01 022177E 00 «00000E 00 .194&4E Po QeB7 €3/ 64

172 16 295 29702 1349 °26787E 03

® & oo «282228 00 SeB7 60/ 6C 172 16 34456 29717 1460 «29329E 03 °27083E 01 «00000E 00
«16667F-01 2260428 00 «0000CE 00 +20833FC 00 987 49/ 74 172 16 39,0 29730 1461 0252625

03 «26190E 01 » COO00E 00 e 37202F-01 +29018F 00 «00000& 00 «23810F 00 || 9673 | 56/ 76 172
® 16 a1 29745 1442 «2GS20F 03 2 25521E 01 °71839E-02 s21552E-01 020833 00 200000 00
238108 00 Q.75 56/ 6B 172 16 493 29760 14.3 «29737F 03 «24740% 01 »21552E~-01 °718

39£=-02 »2854SE 00 » 000005 00 «19231E 00 969 56/ 68 172 16 S54.4 DO e AN oA e S ST B0 R ST T

®» «24083E 01 «143568E- 01 e 215525 -01 «22436F 00 200000F 00 +17361E 00 9e56 55/ 64 172 16
5945 20790 1408 «2GBBIE 03 »21085E 01 2« 718395-02 0215525-01 +35201F 00 » 000005 00 o
i2500E 00 9e50 58/ 72 172 17, 46 29805 1446 e 29075E 03 25625 01 2 36722E-01 04166 TE~

i 01 2 32639E 00 «00000E 00 +12500E 00 Ge50 60/ 68 172 17 9.7 29820 1447 «29061E 032 02
468G 0F 01 s 34722E-01 ¢34 722E~-01 «19022F 00 2« 00000E 00 2265155 00 Qe50 | &7/ 69 172 17 152

25836 1448 +29753% 03 '.27119? 01 0e20151E=01  o26882E-01 «20833% 00  «000O00E 00 @ eld&2

® :zx oo Ge50 59/ 69 172 17 20 26851 1449 +29112E 03 «28145E 01 «24038E-01 «00000E 00

eZ24691E 00 «00000E 0O .25641" 00 950 53/ 60 172 17 254 29866 1540 «29124F 03 «26042
E 01 «223215-01 0148315 =-01 21 E3695 00 2 00000E 00 +26389F 00 9,50 56K/ 60 172 17 305

062E 01 2 00000E 00 069444E-02 e2528E 00 00000

2

LENGTH

7524




ﬁ 7qae'= 03 +A027BE 0C. 12,03 |60/ 60 172 13 29,8 20175 1040 «61125F 04 821184 05 #+38023E 0
3 «97222E=01 «29737E€ 00 ° 44086E 03 \B4722E 00 1203 607 60 172 13 3566 29192 1062 036
655% 04 «70788E 05 e23494E (3 2 11458F 00 221825E 00 0277 33E 03 «30303F 00 11496 41/ 60

@ 172 13 40.7 290207 10.3 338585 04 « 668585 05 e21524E 03 «B3333E~01 « 263895 00 « 24EBY
E 03 2138895 00 1178 60/ 6C 172 13 47e2 29226 10e5  «29132E 04 «BB277E 05 +18864E 03
e5414BE-01 225568E 00 22181 8F 03  «26515F 00 1159 45/ 60 172 13 34.4 29247 1066 « 23876F

f 04 «74395E 05 « 153458 03 o 744056 =01 «20833E 00 «18286F 03 «14881F 00 11459 28/ 4€ 172
14 .9 29256 108 2191738 04 »B3313F 05 «12201E 03 05944 4F=01 «29514E 00 e14EE7E 03

022569F 00 11453 48/ 60 172 14 640 29281 1069 o 16449E 04 «91917F 05 0« 9768B0E 02 0543

@ s4ar.0) «2T7T1764F 00 »12121E 03 215625E 00 11.37 46/ 60 172 14 111 29296 11,40 «12997F 04

«HB379E 05  J5429SE 02  +284C93-01 2170452 00 092121F 02 24621E 00 1137 44/- 60 172014
169 29318 11a1 «123G4E 04 B878B3E 05  »63346E ov""’"".’as7sas-oz e27576E 00 | «B84706E 02 »
@ 23284F 00 11.16 68/ E4

172 14 2200 29328 11¢3 e 1C798E 04 0 B14358 05 2485075 02 2 20833F-01 217381E 00 «E5778

. F 0p . 11111 0ol 16 B0/ 60 172 14 271 29343 1144 80881 03 « 701555 05 227514E 02
«B83333F-01 250002 00 W 46P22E 02 e23611F 00 11416 60/ 60 172 14 3242 29358 115 0 SGAIGE
; 03 2707238 05 s PES78E 02 0284 0SE-01 w21 B25E 00  «4B4BSE 02  «27083E 00 11.16 43/ s0 172
® 14 37.3 29878 I 2 87776E 03 2 61957E 05 e 27493E 02 26B611E-01 «20833F 00 0 46222E 02
2277T78BE 00 10e97 60/ 60 172 14 42,4 29383 117 +87157= 03 +50 33205 05 «30499E 02 «520
: 83Fw01 e 24E54F 00 «43810F 02 o19345E 00 10094 56/ 60 172 14 476 29403 1148 e 78493E 03
© ¢« 361 06FE 05 232576 02 0486117 =01 e17241% 00 «38095F 02 «16E667E 00 10e84 59/ 60 172 14
52e7 29418 1240 «57678E 03 1. 15079E 05 «12326E 02 0 41667F=01 e28472F 00 e R6BBTE 02 -
27778E 00 10e72 60/ EC 172 14 5748 29433 1241 e45571E 03  «78235E 04 »500B7E 01  s00000F
00 e 29356F 00 21 6970F 02 +2CBB3E 00 10e72 46/ 64 172 15 2.9 29448 12.2 e49045E 03 06
0717E 04 «31971E 01 0 16026E-01 «22500E 00 « 200005 02 «14423F 00 10e72 51/ 60 172 1S 860
29463 123 e 4B THHE 03 e TSH61E 04 2 8B2708E 01 0 694445 =02 221528E 00 »17778E 02 02222

. 2E DO 10e72 60/ 64 172 15 13.1 29478 1244 2370745 03 e 25497 04 +38472E 01 «20833E-01
«22222F 00 2 17778E 02 2222228 00 10a72 607 60 172 15 1842 29493 1245 «BE151E 03 $11871

E 04 «23750E 01 0694445 =02 533 7 0047 15 234

4306F 00 .12444F 02 < 33333E 00 10e47 607 B0 172 15 2344

@ 20508 1246 2403885 03 «28324F 04 « 497775 01 2223215-01 «17241E 00 17143 02 022222E O
gl oleel 872 71 172 1B 288 29523 1247 «30163F 03 227331E 02 0 4B8611E-01 » 13889E~01 e 24
85417 00 e 26667E 02 «20833E 00 10e28 58/ 60 172 15 335 29538 128 «29705E 03 e13463E 03

@ 211908E 00 e TH4CSE=-02 «23810E 00 « 190485 01 +«23810F 00 1028 567/ 650 172 15 3847 2955
3 1Pe9 | s32673E 03 « 569075 03  «B6H06E 00 26944 4F=0% 216667E 00 0142225 (2 #18056E 00 1

0e2B 60/ 650 172 15 438 29568 13e0  e34214% 03 s16441F 03  «395B3E 00  «60444F-02 301728

@ 00  <18238BE 02 «23611E 00 1028 59/ 64 172 15 4849 20583 13s1 | +33129E 0B «71559E 02 | e
100315 00  +15432E-01 «25463F 00 #22554E 02  +41667F 00 10.28 54/ 80 172 15 5440 29568 13

e2 | +339488 03 <8SE31E 01 «34722E-01  +41657E-01 027299E 00  +26667E 02 | «26786F 00 10428

@ 50/ 60 172 15 59,1 29613 13e3 ¢33969E 03  «29B849E 03  «14368E-01 #21552F-01 222705 00
«PEEETE 02  416667E Q0 10411 58/ 60 172 16 39 29627 13e4  o33591E 03 = +29613F 01  .7440

BFE=02 0 14881F =01 2 26786F 00 «26667E 02 S 25008E 00 999" SE&7 58 172 16 9,0 29642 135 |

. aaBEESEIQI « 28TESE O o1 3889E=01 069444E~01 2 31944E 00 026667E 02 223611E 00 Qe E7 160
/7 &BEIPANN6 I 48 26658 13.6 «33025E 03 «29297E 01 219531E-01 0 19531E=01 224740 00 o1
666TE 02 02364385 0C Qe87 64/ 6B 172 16 195 29673 137 ¢ 337S2E 03 2 25735E DIl 01602€E~-0
i «160265=01 219167 00 e COOOOE 00 0 27778E 00 9«87 5S1/ 66 172 16 24.4 29687 13,8 .13
9&66E 03 « 2BO0SE 01 = «13021E=Q1 ¢ 19531E-01 022177E 00 «00000E 00 219444E 00 Q87 €3/ 64

REC

172 16 295 29702 1349 e2GST87E 03 229062% 01 2 00000E 00 e69444E-02 @ <p1528E 00 + 00000
@ £ oo «22222% 00 Se87 60/ 6C 172 16 3446 29717 1440 «29329E 03 «27083E D1 «00000E 00
016667F=01 «2€042E 00 2 0D00QCE 00 +20833F 00 987 49/ 74 172 16 39,0 29730 1461 262625
03 « 261908 01 « COQ00E 00 »37202F-01 229018F 00 +00000E 00 «23810E 00 9473 56/ 76 172
@ 16 4441 29745 14.2 «2G520FE 03 «25521E 01 »71839E-02 e21552E-01 #20833E 00 2 00000E QO
: » 238108 00 Q475 56/ 68 172 16 493 29760 1443 «29737EF 03 247405 01 «21552E~01 .718

39002 « 28546 00 +» 00000E 00  «19231E 00 969 56/ 68 172 16 S5ded 29775 14aet 2 29285F 03

«24053F 01 «14368E= 01 s 216525=01 «22436% 00 «00000F 00 «17361E 00 9e56 55/ 64 172 16
5945 29790 1405 «2G881F 03 « 21085 01 e 71836E=-02 221552E5=-01 +35201% 00 «00000F 00 |a
125008 00 9450 58/ 72 172 17 4.6 29605 1446 ¢ 29075E 03 e 25625Z 01 2347 22E-01 0416676~
01 +32£39F 00 2000008 00 «12500E 00 9.%0 B0/ 6B Lo Aot 29820 1447 «29061E 03 |
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011426720100
011426730100
011426740100
011426750100
011426760100
011426770100
011427000100
011427010120
011427020060
011427030100
011427040100
011427050060
011427060140
011427070100
011427100060
011427110120
011427120100
011427130100
011427140140
011427150100
011427160120

011427170100

011427200120
011427210120
011427220060
011427230040
011427240100

011427250060
011427260100
011427270120
011427300100
011427310120
011427550040
¢1142756010¢C
013427570120
011427600120
011427610160
011427620160

300307612401
100007012401
441062012401
140361012401
200202012401
341105012401
140244012401
000015012401
200446012601
000014212401
000014212401
000017212401
000012212401
000015212401
000010212401
000013212401
000016212401
441147212401
000012212401
200027212401
200027212401
140025212401
20002C212401
200023212401
200025212401
200021212401
200025212401
200027212401
200022212401
200025212401
200020212401
140024212401
140020212401
200021212401
140024212401
200027212401
200022212401
140025212401
200020212401
140023212401
200027212401
240021212401
200025212401
200020212401
140023212401
140026212401
200021212401
200024212401
140027212401
140022212401

140025212401
240020212401
200023212401
140026212401
240021212401
200026212401
200021212401
14002%212401
240020212401
200023212401
1400262124901
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011430040020
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011430060160
011430070120
011430100020
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011430150120
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011430370€20
011430400100
11430410020
011430420100

200020412401
200024412401
140027412401
140022412401
240025412401
200020412401
200023412401
240036412401

3 011427720060 140021412401

140024412401
200027412401
140022412401
100025412401
140021412401
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140027412401
140023412401
200026412401
140021 412401
140024412401

1486 011430110020 140027412401

140022412401
240025412401
140020412401
140023412401
140027412401

1777 C11430220160 140022412401

011427620140
011427630100
011427640040
011427650060
011427660040
011427670060
011427700120
011427710060

240023612401
140026€12401

200031612401

140024612401
200027612401
140022612401
140026€12401
200021€12401

011427720020 140024612401

011427730120
011427740060
011427750100
011427760060
011430020100

011430030120
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011430050100
011430060060
011430070040
011430100040

011430110060

011430120060
011430130060
011430140140
011430150140
011430210100

011430220140 200025€12401

200025412401
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140023412401
240027412401
140022412401
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011430230160
011430240100
011430250140
011430260120
011430270120
011430300100

~100022&12401

140027612401
240022612401
200025612401
200020612401
140024€12401

140027612401

200022612401
240025612401
100020612401
200023€12401
140026€12401

140025612401
240020€12401
240023612401
200026612401
240022612401

240020€12401
200023612401
240026612401
200021612401
140024612401

140027612401

240020412401
20002341240
200026412401
200021412401
240024412401
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040022412401
140025412401
200020412401
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0337
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011430440120
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011430610100
011430620040
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100% 011430640160

140021412401
140024412401
140027412401
200022412401
140026412401
140021412401
200024412401
140027412401
200022412401
00025412401
140020412401
200023412401
200026412401
200021412401
140024412401
149027412401
14002241240)

011430310100
011430320040
011430330200
011430340040
011430 350120

011430360040

011430370100
011430400140
011430410020
011430420100

140022612401
140025€12401
340021612401
200024612401
140027€12401

140022612401

140025612401
200020612401
200023€12401
200026€12401

011430430120 140021612401

011430440120
011430450060
011430460120
011430470100
011430500140
011430510040
011430520140
011430530060
011430540120
011430550120
011430560040
011430570100
011430600060
011430610160
011430620200
011430630160
011430640160

240024612401
140027€12401
240022612401
200025612401
240020612401
100023612401
200026612401
200021612401
240024€12401
200020612401
140023612401
140026612401
140021612401
200024612401
300027612401
240022612401
200025612401

011427630040
011427€40120
011427€65(120
011427660120
01142767€100
01142770140
011427710200
011427720100
01142773C160
011427740120
011427750100
011427760160
011430020140
011430030140

- 01143004C120

011430050160
01143C0€0120
011430070040
01143010C100
011430110120

011430120120

011430130120
011430140060
011430150120
011430210060
011430220060
011430230200
011430240060
011430250020
011430260100
01143027C200
0114303CC220
011430210040
011430320060
011430230120
011430340100
011430350140
011430260160
01143037C140

011#304CC160
011430410140
011430420120
011630430040

- 01163044C120

011430450040
0114304€C100C
011430470160
011430500100
011430510100
01183052C06C
011630€3C140
011430540100
011430550100
01143056C120
011430570160
Ol11A30€00160
gr1ma30G1C120
0114306206140
O11A30€30140
011430€40040
011A30€50240

200026012401
200021012401
24C0240312401
200027012401
20€032012401
200025012401
200020012401
140023012401
200026012401
20€021012401
14€025012401
240020012401
200024012401
20€0:7012401
14€022012401
20025012401
10€C200124 01
200023012401
200026012401
240021012401
200024012401
24C027012401
300022012401
200025012401
20022012401
140025012401

114¢020012401

240023012401
146026012401
24€021012401
240024012401
20c027012401
20022012401
140035012401
240020012401
140023012401
200026012401
140021012401
24024012401

300020012401
140023012401
20€026012401
100021012401

20C024012401

200027012401
140022012401
2000250124 01
14C020012401
140023012401
10€026012401
14C021012401
140024012401
20C027012401
10€0220124 01
200025012401
24€020012401
140023012401
140027012401
14C022012401
200025012401
140020012401

011427630060
011427640060
011427650100
011427660160
011427670060
011427700040
011427710140
011427720100
011427730160
011427740020
011427750120
011427760060
011430020140
011430030060
011430040060
011430050120
011430060140
011430070060
011430100140
011430110160
011430120060
011430130060
011430140140
011430150100
011430210100
011430220140
011430230020
011430240100
011430250100
011430260000
011430270120
011430300120
011430310140
011430320020
011430330060
011430340120
011430350100
011430360140
011430370140

011430400120
011430410060
011430420160
011430430020
011430440100
011430450100
011430460060
011436470140
C11430500140
011430510120
011430520120
011430530100
011430540120
011430550120
011430560060
011430570040
011430600060
011430610100
0114305620140
011430630060
011430640140
011430650060

300021212401
140024212401
140027212401
240022212401
140025212401
200020212401
2400232.2401
140026212401
240021212401
140024212401
140027212401
140022212401
200027212401
040022212401
200025212401
200020212401
200023212401
140026212401
240021212401
200024212601
140027212401
140022212401
140025212401
140020212401
240024212401
200027212401
140023212401
140026212401
240021212401
140024212401
140027212401
240022212401
140025212401

200020212401

140023212401
140026212401
140021212401
100024212401
140027212401

200022212401
240025212401
300020212401
140023212401
140027212401
200022212401
140025212401
1000202124801
200023212401
140026212401
140021212401
140024212401
140027212401
140022212401
1400252124801
140020212401
200023212401
200026212401
200021212401
200024212401
240027212401
120022212401
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1201 011430700100
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206€ 01143114C140
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220¢ 011431170100
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FILE 0001 REC 0004 CH 2400
0001 011431250100
0045 011431260140
0097 011431270060
014§ 011431300020
0192 011431310C00
0241 011431320120
0235 011431330120
0337 011431340060
038E 011431350060
0433 011431360100
0481 011431370060
0526 €11431400100
0577 011431410060
0€2E 011431420160
0673 011431430140

076S 011431450000
0817 011431460220
0865 011431470100
0513 011431500060
0661 011431510100

1006 011431520200

1057 011431530120
110 011431540060
1152 011431550200
1201 011431560160
124% 011431570040
1297 011431600060
1345 011431610160
1392 011431620060
1441 011431630240
1485 0114316401490
1837 011431650120

1153 011430670100

1725 011431030140

_2€17 011431130100

0721 011431440120

300025412401
140020412401
140023412401
200026412401
100021 412401
240024 412401
240020412401
140023412401

200026 412401

140021412401
140024412401
240027412401
140022412401
140025412401

260020412401

140023412401
200026412401
140027412401
140022412401
100025 412401

200020412401

140023412401
200027412401
200022412401
200025412401
140026412401

240021412401

140024412401

200027412401
200022412401
040025412401
140020412401

140023412401

200026412401
240021412401
240024412401
200027412401

140022412401

140026412401
140021 412401
200024 412401
200027412401
200022412401

140025412401

140020412401
300023412401
140026412401
140021412401
240024412401
140027412401
200022412401
200025412401
240020412401
140023412401
140026412401
240021412401
240025412401
140020412401
300023412401
240026412401
30002141240]

011431440140

011430650040
011430660040
011430670100
011430700200

0114306€0100
01143067C120
01143070C120
011430710160

100020612401
140023612401
240026612401
140021612401

011430710220 200024612401 011430720100
011430720060 200027612401 011430730200
0114307 30060 100022612401 01143074C060
011430740040 140025612401 011430750060

011430750020
011430760120

140020612401

140023612401

011430760140
01143077002¢C

011430770160 240027612401 011431000060
011431000120 140022€12401 011431010040
011431010100 140025612401 01143102C100

011431020040 140020612401

140023612401

011431030040
011431040120

0114310&0000 140026612401 011431050100
011431050120 140021612401 011431100100
011431100060 140022612401 011431110160

011431110140
011431120100
011431130120
011431140040
011431150060
011431160140
011431170060
011431220200
011431230120

140025612401
140020612401
140023612401
100026612401
140021612401
240024612401
200027612401
200021612401
200024612401

011431240120 140027612401

011431120020
011431130140
011431140140
011431150060
011431160060
011431170040
011431220040
011431230100

011431250120 100022612401 01143126C120

011431260100 140025612401 011431270100
011431270100 140020612401 0114313CC120
011431300140 140023612401 011431’10040

011431310140
011431320060

240026612401
140021612401

011431320120
01143133C040

011431330020 200024612401 011431340000
011431340200 200027612401 011431350100
011431350120 200022612401 011431360060
011431360040 200025612401 011431370040
011431370040 140030612401 011431400100
011431400120 140023612401 011431410200
011431410040 140026612401 011431420060
011431420140 240021612401 011431430060

011431430040 200025612401

200020612401

01143144C160

011431450140 240023612401 011431460100
011431460200 200026612401 01143147C120
011431470100 140021612401 011431500200
011431500060 140024€12401 01143151C120

011431520040
011683153C120

011431510020
011431520140

140027612401
240022612401

011431530020 200025612401 011431540100
011431540140 240020612401 011431550040
011431550100 100023612401 011431560160
011431560100 200026612401 01143157¢100
011431570200 200021612401 011431600060
011431600100 140024612401 011431610060
011431610100 200027612401 011431620060
011431620140 300022612401 011431€30060
011431630160 200025612401 011431€4C0N40
011431640220 200020612401 011431650060

011431650200 200023612401 011431660160

011431240060
011431250100

011431450060

14CC23012401
240026012401
240021012401
10€024012420C1
140027C12401
20C022012401
200025012401
140020012401
200023012401
10C02€0124 01
240021012401
140024012401
140027012401
20€022012401
14002€012401
140021012401
140022012401
240025012401
20020012401
200023012401
14C026012401
200021012401
140024012401
140027012401
140020012401
14023012401
140026012401
140021012401

300025012401
200020012401
140023012401
100026012401
20€0210i12401
140024012401
14CC27012401
14022012401
140025012401
14C€020012401
200023012401
14 C026012401
200021012401
200024012401
140027012401

1240022012401

140025012401
140020012401
200023012401
100027012401
140022012401
200025012401
140020012401
140023C12401
340026012401
200021012401
200024012401
240027012401
100022012401
200025012401
140020012401
200023012401
340026012401

011430660140
011430670040
011430700140
011430710000
011430720060
011430730100
011430740300
011430750040
011430760040
011430770040
011431000100
011431010140
011431020060
011431030020
011431040100
011431050060
011431100120
011431110100
011431120060
011431130040
011431140100
011431150220
011431160120
011431170160
011431220040
011431230100
011431240120
011431250100

011431260140
011431270140
011431300140
011431310120
011431320140
011431330140
011431340160
011431350100
011431360160
011431370240
C11431400120
011431410160
011431420120
011431430160
011431440120

011431450100

011431460100
011431470140
011431500100
011431510120
011431520060
011431530040
011431540140
011431550100
011431560100
011431570020
011431600060
011431610060
011431620100
011431630100
011431640140
0114321650100
011431660100

140026212401
140021212401
240024212401
140037212401
100022212401
140025212401
200020212401
140023212401
140026212401
200021212401
200024212401
140027212601
140022212401
140025212401
200020212401
140023212401
200025212401
240020212401
140023212401
100026212401
200021212401
140024212401
200027212401
140022212401
140033212401
140026212401
140021212401
140024212401

140027212401
100022212401
140025212401
200020212401
300023212401
240027212401
300022212401
240025212401
140020212401
200023212401
200026212401
100021212401
140024212401
140027212401
140022212401
240025212401
200020212401
140023212401
140026212401
140021212401
200024212401
100027212301
140022212401
200026212401
200021212401
140024212401
140027212401
140022212401
200025212401
220020212401
140023212401
200026212401
200021212401




FILE 0001 REC €701 CH

!b% gbywﬂfﬁpOJr

o®

FILE

008

J /
o D) =
W/ //‘

(j‘,/ o

001 REC

one 1
(04as
Ca% 9
0148
0193
€241
na28¢
0337
Q38E
Vw433
D481
0%2S
GSeq
16z <
[AECIG T
0721
LT6S
naLi
086 ¢
091z
0661
100 S
105 7%
1105
3 USi &)
1201
124¢S
128 %
134€
13G=
1441
148¢
1S39
1 58€
1ER2
1€81
172¢S
1777
182¢
1872
1921
186 ¢
2017
2065
P!
2161
220 ¢
225a
23086
2352
0502 CH
U0o1
U04s
(097
Nnis4 €
0193
0241
286
033.7.
(28
U433z
0481
QeSS

2400

1402062701400
14020630C100
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14020&32C060
14020€633¢120
140206340100
140206350000
1402063601 0C
140206370100
140206400100
1402064107410
14020642C100
14020643C100
140206440140
140206450342
1402064601100

14020647C100

140206500100
1402G€51 01 0€
14020652010
140206530120
140206540120
140206550100
140206562C20
14020€57C160
14020660C140
140206610100
1402066201120
14020663C1C0C
14020664 C100
143206650440
14020666 CCED
140206670100
14020670C641
14020671¢C12¢
140206720720
140206730140
140206740160
1402067501210
14020€760C100
1402067706241
140207004C20
14620761 91C0
14020702C106C
140207036100
140207041C40
14020705€C100
14C8207060CC00
1402C0767C100
140206710601 40
240L0

140207116109
140207120100
140207130422
14020714100C
14020715076\
1402071603€0
14020721C140
140207220100
140207230190
140207240120
140207250100
140207260100

200027056601
200021 056601
000P12056601
200020056601
00014 056601
200026056601
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240023056601
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000N16056601
551444056601
300037 056601
300022 656601
000012056601
000014 056601
000015056601
000016056601
140467 056601
200450 256601
241146056601
000012056601
000164056601
000015056601
200023056601
140442056601
00011056601
000012056601
000013056601
000014056601
000015056601
300023056601
500032056601
000011056601
140402 056601
240347056601
000015056601
200345056601
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Introduction

We are submitting to the NSSDC the final processed data
obtained from the University of Chicago instruments on the eccentric polar
orbiting satellites IMP-4 and IMP-5. IMP-4 data coverage is from the
launch date of May 24, 1967 through April 29, 1969. IMP-5 data coverage
is from the launch date of June 21, 1969, and continues until the present
time (March, 1971). These data are presented on microfilm and on magnetic
tape. On microfilm are time-intensity plots for the averaged counting rates
with each plot corresponding to a Bartel's Solar Rotation. There are four
categories of magnetic tape:

1) Averaged counting rates,

2) Raw accumulator readouts,

3) Pulse height analysis readouts, and

4) Orbit parameters.

This document describes the instruments, the formats of the
data and the relationship between the data and the physical parameters
the instruments were recording. A reference list of scientific publications
by the University of Chicago group based on the IMP-4 and IMP-5 data

is attached.

Instrumentation and Performance

The University of Chicago instruments on the satellites
IMP-4 and IMP-5 are sufficiently similar that their characteristics can
be described in parallel. The performance of the IMP-5 instrument will
be reported when the data are submitted.
General Description

The University of Chicago instrument occupies one whole

facet of the right octagonal cylinder of the IMP~4 (5) main body. Figures
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1 and 2 show the location of the instruments and the orientation

of the spacecrafts for IMP-4 and 5, respectively. The weight and

power consumption of these instruments are listed in Table 1.

TABLE 1

Instrument Weight and Power

IMP-4 IMP-5
WEIGHT (lb) 9.3 10.8
POWER (Watt) 2.1 2.3

2.2 Detector array

The instrument on IMP-4 has two telescopes, a composition
telescope and an electron telescope, whereas the instrument on IMP-5
has only a composition telescope.

2.2.1 IMP-4:
2.2.1a  Composition telescope:

A schematic of the composition telescope is shown in Figure

3. The anti-coincidence scintillation counter D6 and

detector D1 define a geometrical factor of 1.6 cmz—sfer.

An aluminized mylar window protects the detectors from

sunlight. The thickness of the telescope absorbers are

tabulated in Table 2.

sl
©

N
i
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2.2.1b Electron telescope:

A schematic of the electron telescope is shown in

Figure 3. This range total-energy telescope comprises an

aluminized mylar window and a windowless Li-drifted

ope & .
silicon detector. The 44~ acceptance cone and geometrical

2 . . .
factor of 0.05 cm™ sr are defined by an aluminum collimator

which also serves as omni-directional shielding.

thicknesses are tabulated in Table 3.

TABLE 3

The pertinent

IMP-4 Electron Telescope Absorbers

Absorber name Thickness Material
2
(gm/cm”)
Mylar window 1.24 x 10—3 Aluminized
Mylar
Detector
Depletion depth 0.3 Li-drifted
Dead layer 0.03 Silicon
Omni-directional
Shield 1.8 Aluminum




2.2.2 IMP-5

The IMP-5 composition telescope is shown schematically in
Figure 4. The anti-coincidence scintillation counter D6 defines a
geometrical factor of 1.6 cmz- st for the 55° opening cone, and a
geometrical factor of 1.1 cm2- s+ for the 36° opening cone. An
aluminized mylar window protects the detectors from sunlight. Absorber
thicknesses are shown in Table 2.

2.3 Logic

Logic diagrams of the two instruments are shown in Figures
5 and 6 respectively. The logic of each instrument has two modes
(c.f. tables 9 and 10):

1) Nomal mode, and

L

&

2) Calibrate mode.

2.3.1 IMP-4:
2.3.1a Composition Telescope

Normal Mode. Signals from all the detectors are utilized to give

information concerning the flux of cosmic ray particles. This
information is derived from six counting rates and three pulse-
height analysis (PHA) readings from the composition telescope
and two counting rates from the electron telescope. The
eight counting rates and their readout frequencies are listed
in Table 4. D1D2D6 is pre-scaled by 8 when the counting
rate > 22 KHz; D1D2D3D6 is pre-scaled by 128 when the

5
=

o
%ﬁg counting rate > 1.5 KHz.
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TABLE 4
IMP-4 Counting Rates

Y
G

E

Counting Rate Readout Frequency

D1yD2D6 Four times per sequence™

D1 HD/’2D3D6 = DEHY Twice per sequence

D]HD2D3D4D5LD6

D1, D2D3D4 b5 D6 - "

D5 (Analog count rate meter) Once per sequence, 128
consecutive sequences every
1024 sequences

Dé (Analog count rate meter) Once per sequence, 896
consecutive sequences every
1024 sequences

El (cfsec. 2.3.1b) Once per sequence

E2 (cfsec. 2.3.1b) "

*c.f. Sec. 2.4 for sequence time

Note: Settings of DIy, D1,,, D5, and D5, are explained in 2.5.1a
L L H P

HI

During each frame (cf.sec. 2.4), one incident particle may
be pulse-height analyzed and recorded together with its angular sector
(AS) and range identification (ID) information. The three 256-channel
pulse-height analyzers are assigned to detectors D1, D2 and D4 respectively.
The angular sector information comes from the Optical Aspect package on
the spacecraft and signifies an octant in a plane® perpendicular to the spin
axis in which the PHA occurred (see Figure 7 ). The range identification
indicates the number of detectors the PHA event has triggered, i.e. a

particle that penetrated D1 and D2 and stopped in D3 would be an ID =3

* Essentially the ecliptic.
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%ﬁj;ijf event and correspondingly the PHA reading from D4 should be zero.
The definition of the ID's and the corresponding proton and electron
energies are given in Table 5.
TABLE 5
IMP-4 Composition Telescope Energy Ranges

iD Definition Proton Energy (MeV) Electron Energy (MeV)*

0 Calibrate mode - -

1 D1,,D2D& 0.78 - 9.55 (+ 0.07) 0.17~ 1.0

2 D1,,D2D3Dé 9.6 - 18.8 (+0.2) 0.75 ~ 1.6

3 D1y D2D3D4D6 18.8 - 29.5 (+ 0.7) 1.4~ 3.0

4 D1,,D2D3D4D5D6 29.5 - 94.2 (+ 1.5) 14 ~ 45

5 D1, D2D3D4D5, D6 >170 + 10 > 40

@ 6 D1, D2D3D4D5, D5, D6 94 - 170 --

7 Not defined -- o

* electron energies are approximate because of range straggling.
Not all ID's have an equal chance of being read out. When the stored
PHA event is either an ID =1 (DIDZDé) or ID =5 or 6 (D1 DZD3D4D5L55),
then prior to readout another PHA event may replace it. However, when
the stored event is eithér an ID = 2 (D1D2D3D8), ID =3 (D1D2D3D4D4)
or ID =4 (D1D2D3D4D5DE), the storage will be locked and no event may
replace this event prior to readout. In other words, ID =2, 3 and 4 type
of events have priority over ID =1, 5 and 6 events for storage and readout.

Calibrate Mode. When the instrument is in calibrate mode, the ID




- is set to zero. For every 8192 sequences, there are 128
consecutive sequences of calibrate mode, during which:
(1) all coincidence requirements for the counting rates
are removed so that individual detector counting rates
may be monitored, and (2) in the final three readouts
of a sequence each of the three analyzers are calibrated
with pulses of different fixed amplitudes to monitor
possible gain=shifts in the system.

2.3.1b Electron telescope

Normal Mode. The signal from the detector is analyzed
with a two=chan nel pulse height analyzer and the

g%? - counting rate of each channel is telemetered (cf. sec 2.4).

Table é summarizes energy ranges of this telescope

and Table 4 the readout frequency.




¢ TABLE 6

IMP-4 Electron Telescope Energy Ranges

Designation Electron Proton*

Energy Interval (keV) Energy Interval (keV)
El 85 - 135 ~ 750"
E2 160 - 370 ~ 850"

* For the detection of protons with energies > 32 MeV, which penetrate the
Al shielding, the effective omni-directional geometrical factor is 0.2 cmZsr.

* Collimated protons are counted only in a narrow energy band width
(~ 40 keV) just above the window penetration energy.

Calibrate Mode. During calibrate mode the electron telescope is unaffected

except that one pulse (count) is added to the E1 channel for the last three

readouts of each calibrate sequence.

@

2.3.2  IMP-5:

Normal Mode. Signals from all the detectors are utilized to give informa-

tion concerning the flux of cosmic ray particles. This information is derived
from six counting rates and three pulse-height analysis (PHA) readings. The

counting rates and their readout frequencies are listed in Table 7.

o
Rasner
& ‘“...:\i_& 3



-9 .

7, 7
%:% TABLE
' IMP-5 Counting Rates
Counting Rate Readout Frequencyqt
D1D2D6 Four times per sequence*
D1D2D3Dé Twice per sequence
D1D2D3D6 (prescaled by 128) Once per sequence
D1D2D3 D4D5L56 Twice per sequence
D2D3D4D5LCK56 Once per sequence
D2D3D4D5LCK55 Twice per sequence
D5 (Analog count rate meter) Once per sequence, 128
consecutive sequences every
1024 sequences
D6 (Analog count rate meter) Once per sequence, 896
%%% consecutive sequences every
= 1024 sequences

¥ Nominal accumulation time for all but analog rates is 4,80 seconds
immediately preceding readout.

* IMP-5 Sequence time will be included in post launch performance

report.

Note: Settings of D5, and DSH are explained in Sec. 2,52

The rate D1D2D6 is prescaled by 8 when this counting rate

is > 22 KHz. Accumulation periods when this prescaling is

in effect are indicated by setting RR1 (cf. Table 10) to 1.

The rate D1D2D3Dé collected in accumulator 7b is prescaled

by 128 whenever this rate is greater than > 1.3 KHz. As there

is no separate indication of whether the D1D2D3D& rate is
gf’g’; prescaled, this must be determined by comparing this rate

with the permanently prescaled D1D2D3D6é rate, which
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%‘% collects in accumulator 7a. The prescaling on the D1D2D3Dé
: (7a) rate is such that it collects the Ist count, then the 129th
count, efc.
During the 4.8 seconds of each accumulation
interval, one PHA event may be registered together with its
angular sector (AS) and range identification (ID) information.
The PHA comes from three pulse height analyzers: PHAT,
256 channels, assigned to D1 for ID =0 to 5, and assigned
to CK for ID = 6 and 7; PHA2, 512 channels, assigned to D2;
PHA4, 256 channels, assigned to D4, The angular sector
information comes from the Optical Aspect Sensor on the

4 spacecraft and signifies an octant in the ecliptictplane in

ggﬁ which the PHA occurred/(CTff;eﬁ?cUnr;e?c'ientificafion indicates
the number of detectors the PHA event has triggered; i.e. a
particle that penetrated D1 and D2 and stopped in D3 would
be an ID =3 event, and correspondingly the PHA reading from
D4 should be zero. The definition of the IDs and the correspond-
ing proton energies are given in Table 8.

* Actually in a plane perpendicular to the spacecraft
spin axis which is approximately normal to the ecliptic plane.



TABLE 8
IMP-5 Energy Ranges

iD Definition Proton Energy (MeV)
O* Calibrate mode, analyze
D1, D2, D4
1 D1D2Dé 0.78 - 8.45 (i 0.25)
2 D1D2D3D6 8.45 - 18.7 (j—_ 0.3)
3 D1D2D3D4DE 18.7 - 30.9 (i 2)
4 D1 D2D3D4D5Lm 30.9 - 94,8 (i 1)
5 D1D2D3D4D5, CRDE 94.8 - 119
6 D1D2D3D4D5, CKDé > 119
7 Calibrate mode, analyze
CK, D2, D4
& |
- + Since some particle trajectories pass through the D5, but do
not hit CK (see Figure 4 ), ID5 events include a percentage of
particles with energies > 119 MeV,
*Also see 2.5.2a.

Not all events have an equal chance of being readout. If an
event satisfies the condition D1D2D6 (-531 + D5H), the analysis
gates are locked (high priority event) and no other event will
be analyzed during the accumulation period in progress. If
this priority condition is not met (low priority event), each
succeeding event will be analyzed until the end of the
accumulation period. Thus, ID =1 events are low priority;

ID =2, 3 or 4 events are high priority; ID =5 or 6 events may

be high or low priority (cf. sec.2.5.2a).

R
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Calibrate Mode. When the instrument is in calibrate mode, the

ID is 0 or 7. For every 8192 sequences, there are 128

consecutive sequences of calibrate mode, during which:

(1 coincidence requirements for the counting rates are

modified as .indicated in Table 10, and

(2) in the latter three readouts of a sequence

each of the three analyzers are calibrated with pulses of

different fixed amplitudes to monitor possible gain-shifts

in the system.
Telemetry Format

The IMP-4 and IMP-5 spacecrafts transmit one complete set
of readouts every 20.48 secondsi, and this is called one SEQUENCE,
Every SEQUENCE is divided into 16 FRAMES (0 through 15) and each
FRAME into 16 CHANNELS (0 through 15). The main portion of the
University of Chicago output is contained in CHANNELS 8 through 15
of FRAMES 2, 6, 10, and 14 of each SEQUENCE. The analog ratemeter
that monitors the D5 and D6 counting rates altematively has its output
in CHANNEL 15 of FRAME 4 of every SEQUENCE while the temperature
of the University of Chicago instrument is in CHANNEL 14 of FRAME 12
of every even numbered SEQUENCE. The voltage delivered to the

University of Chicago experiment is read out in CHANNEL 11 of FRAME 4

¥ This is the nominal value. The University of Chicago uses a value of
20.45439 seconds for IMP-4.
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%%% of every SEQUENCE. Tables 9 and 10 show the telemetry format of the

- University of Chicago experiment on IMP-4 and IMP-5 respectively.
The rate accumulators are open only for 60 channels:
from the beginning of channel 12 to the end of channel 7 four frames
later; also the PHA registers are open for 59 channels . from the
beginning of channel 0 to the end of channel 10 three frames later.

Each SEQUENCE telemetered during the life of the satellite
is assigned a unique number called the pseudo-sequence count (PSC).
The PSC is the same as the Satellite Clock imme diately after launch,
and the PSC is increased by 1 for each sequence thereafter. The Decommutation
Goddard Space Flight Center

program run atthe /' handles the PSC assignment, including corrections

for data gaps, recycling the satellite clock, and any abnormalities that

@

might occur to the satellite clock. Thus the PSC is a linearly increasing
clock which measures time in units of readout sequences. The PSC is used
as the basic time monitor for all the University of Chicago data described

in this document.

2.5 Performance
2.5.1 IMP-4
2.5.1a Pre~launch

The instruments have been carefully calibrated prior to launch
on its electronic characteristics and its response to protons and electrons.
Table 11 shows the thresholds of the detectors and Table 12 tabulates the

pulser calibration of the PHA's,




* THE UNIVERSITY OF CHICAG

TABLE ¢ ‘
IiP—-4 TELEMETRY FORMAT

0
Channel 8 ~ S 10 i 12 13 14 15
Number of bits 10 10 12 3 T ; ES & 8 .8
Accumulator Ta ($-T) 7b (S-T) 7¢ (S-T) -1 G.ymnwmo Ummwmmp Scan . RRN——S
U» HLUNUwU»wUmw U»IHV.N.O..@ “ | w m m w
T . A
2 E-2 6 cal: U»E 1D ~ AS MU».mumb m UN PHA _ U»MUE
t2
cal: D le: 4
5L prescale: 1/8 m m ” “ m
F PyyP, P3Py P10 I | “
~ T « R 1 " n ] ft " "
N I .
' : 4 L 3
" i 1 R S
£ E-1 11727374 I _ “ “
_O muﬂamomwmu 2 UmHLUmV f 7 _: ~ [ _ 1 _ " ~ [
cal: Doy, - L _ _
. |P1uP2PsPy | PanPaPs e I _ _
> nNOD . ] " nfon " n ]
14 |b,, D, cal: D, _ m _ k m “
le:d/428
cal: D orescale:1/ ~ _ m “ ~
4
Analog Outputs: i. D P\Um in PP10 (once per sequence) ‘ :
. Hmo During sequences O through 895 + 1024n ( n > 0)
Do During sequences 896 through 1023 + 1024n
* 2. Telescope temp. in PP19 (once per two sequences)
Calibrate: ID=0
Sequence normally within 7936 through 8063 + 8192n (n > 0)
Prescaling: None except if: 1. RRi =1, Upm.mwswmmwn& U»w cal. prescaled by factor of 8
.- P ’ r M
; 2. RR2=1, D»SONDwUm and > cal. m.. escaled by factor of 128
i, y
g Y S
%@f& wy o

N



TABLE 10

THE UNIVERSITY OF CHICAGO
IMP-5 TELEMETRY FORMAT

Channel m @ 10 : _N _u mh. _m

Bit 01234567|01[234567]0123]4567|01234567[042p|4|567][01234567/01234567101234567
Accumulator 7a (S-T) 7b (5-T) Tc (8-T) T Chicago Digital Scan R —
D.D.D D__CK|D.D.DD_ _C | DD.D |
2 374 5L Ilw 374°5L K 1726 ~ljm PHA 1 PHA 2 (D2) |PHA 4 (D4)
5 |Dg D Cal: D, o HR (ICal: Bits 0-7 Cal:
F Cal: C Prescale: r/_»_ BackgroundjCal: mmnwmnncsa
: K 1 if RR1= 0 | ~ ! Background
R 8 if RR1 = 14 t
p,b,D,D,D | DD DD, P PHA 1 |PHA 2 (D2) |PHA 4 (D4)
A 5 Prescale: I _ | Cal: Cal: Cal:
6 6 1/128 : " " “w_,; s | Onboard Onboard Onboard
M Cal: U»Umr Cal: Uw m ‘ | pulser pulser pulser
1]
E !
DyPpD3Dg DBy D, Dy Oy _:M m
wo Cal: D U@ H : 1 ﬁw:m " t " "
2 cal: C_ an
Prescale: 128 K _ ]
H
: e 55 |
,0,0,D, D |D,D,D.D, H _
~$ Dmu ONH" .ON 1% . H] M&~=“ 1 Hi] ] 1]
Cal: OAUmT Prescale 1/128 w | w

Analog outputs: 1) wa\do in PP12 (once per sequence}; Um during sequences 0 through 895 + 1024 n ?W 0}
D, . during sequences 896 through 1023 + 1024n.
Nv Hmﬁmnowm nm«swmﬁmgﬁowsmu@»@Ao:nmﬁmﬁwmmacobnmmv

Calibrate: ID = 0 and 7 in alternate sequences, during sequences from 7936 through 8063 + 8192 n (n > 0)

PHA 1 - OHAKHUH 6 or 7; U» ifID=0, 1, 2, 3, 4, or 5.

Prescale of D1D2D3D6 in 7b (6, 14) and D2 cal in 7b {14) is 1 unless at high rates (s~ 2 KC), 7a (10) ~ 7b {6, 14),
in which case prescale is 128.

L
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- TABLE 11
e
= IMP-4 Detector Thresholds
D1 L D1 H D2 D3 D4 DSL D5H Dé

mv) @mv) @mv) @V @v) M V) (mV)

0.34 0.65 1.20 0,81 037 .196 1.56 14.1

Threshold is defined as one-half of full triggering.
D1 L and D5, are set to include minimum ionizing protons; D5,, is
set to exclude lower than minimum ionizing He4; and D1H is set

just above minimum ionizing protons.

Calibrations of the PHA by using a beam of accelerated protons
%gﬁ between 15 and 200 MeV and cosmic ray muons give energy to pulse-height
v conversion factors which are compared with those obtained after launch in
Table 13.
2.5.1b Post-launch
The satellite IMP-4 was launched on 24 May 1967 and terminated
its life on 3 May 1969, Duri(ng its mission the University of Chicago instrument
went through temperature variations (seasonal and secular) as shown in Figure
8 which did not exceed the thermal specifications of the instrument, except
for the severe temperature drops, not shown on the curve, during the two
~ 7-hour shadows.

Figures 9a, b and ¢ show the shifts in the D1, D2 and D4 PHA

systems, respectively, as indicated by the in-flight pulser calibrations. The

W‘x
f»‘% 2
W

shifts of the analyzers also can be checked for any part of the mission by



g’%zi TABLE 12. IMP-4 PHA Calibration

. Pulser Input Channel Numbers Pulser Input Channel Number
(mV) Dy Dqy Dy (mV) Dy Dz Dy
Threshold

at 0,39 mV 50.0 75.3 22,0 167.8

0.4 1.4 0.0 90.1 26.1 717

0.5 ' 2.3 70.0 105.3 30.8 176.0

0.6 3.3 80.0 120.8 35.0 180.2

Threshold

0.7 at 0.71 mV 3.8 90.0 128.6 38.8 184.0

0.8 2.7 3.9 100.0 mV 130.9 43.0 188.0

0.9 2.9 4.6 0.15V 139.0 3.4 208.3

Threshold

1.0 3.0 at 1,27 mV 5.4 0.20 146.4 84.0 228.5

1.5 3.5 2.2 8.2 0.25 154.2 105.0 245.8

2,0 4.1 2.5 11.4 0.30 161,2 126.0 2490

3.0 6.0 3.0 18.0 ‘ 0.35 169.2 140.4 250.0

4.0 ' 7.0 3.4 24.8 0.40 176.9 143.1 Limit
5.0 9.0 4.0 30.9 0.50 191.8 148.2
6.0 10.0 4.3 37.3 | 0.60 207.0 153.4
?ﬁg; 7.0 1. 5.0 44.4 0.70 222.0 158.5
8.0 13.0 5.0 50,7 0.75 229.5 161.2
9.0 14.9 6.0 57.3 0.80 237.0 163.5
10.0 16.0 6.0 4.1 0.90 2490 168.2
12,0 19.0 7.0 76.8 ; 1.00 252.0 173.5
14.0 22.0 8.0 90.2 j 1.50 253.0 191.2
16.0 25.0 8.5 102.4 2.00 Limit 222.5
18.0 28.0 9.0 1163 2.25 234.5
20.0 3.0 10.0 129.4 2.50 246.0
30.0 45,7 K.0 159.0 3.00 v 252,0
40.0 60.1 18.1 163.3 Limit

S
S
SR
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. - 4 .
noting the positions of the proton and He  tracks. Using the latter method,

the energy to pulse~height conversion factors from orbits 1-36 are shown

in Table 13.
TABLE 13
IMP-4 Conversion Factors
PHA Pre-launch Orbits 1 thru 36 Units
Muon Proton Proton He4
Di - 191 +18 193 +16 200 + 16 keV/mV
D2 - 214 +18 204 + 16 201 + 16 keV/mV
D4 20.8 +2.9 25.4 + 2.2 22.0 +2.0 20.8 + 2.0 MeV/mV

The PHA system as a whole was quite steady throughout the

mission, except the D3 detector malfunctioning disturbed the range ID and
the deterioration of the D4 system caused an D = 4 analysis difficulty

toward the end of 1967, A list of historical events in the life of the instru-

ment is shown in Table 14.

L
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TABLE 14

IMP-4 Satellite History

IMP-4 1967-51-A

Explorer 34

Launch: WTR May 24, 1967 (Day 144)

First Quick-look data received:

First Production data received:

Last Production Data received:

June 1, 1967 (Day 152)

Aug. 2, 1967 (Day 214)

Oct. 7, 1969 (Day 280)

Day
May 30, 1967 (Day 150)
Sept. 21, 1967 (Day 264)
Nov. 16, 1967 (Day 320)
Dec. 11, 1967 (Day 345)
Jan. 15, 1968 (Day 15)
Mar. 5, 1968 (Day 65)

Mar. 7, 1968 (Day 67)

Sept. 17, 1968 (Day 261)

Oct. 16, 1968 (Day 290)

March 4, 1969 (Day 63)

May 3, 1969 (Day 123)

Orbit

28

41

47

55

67

67

112

119

151

164

Description
E2 rate fails, returns all zeros.
El rate goes noisy.
D3 begins to go noisy*
D4 calibrate peak begins to spread.
D4 proton track begins to degrade.
Begin getting 2 peaks in D3 calibrate.
First Shadow, ~ 7 hours long, electron
telescope dies.
D3 noisy at ~ 7 x 104 c/sec from
here to end of mission.
ID2 proton track shifted one channel.
Second shadow, ~ 7 hours long; there
is no valid optical aspect data
after this.

Last day of data.

* Fairly quiet from 110'68 to 149'68 (orbits 77-87). Then noisy to end.
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2.5.2 IMP-5:

2.5.2a Pre~launch

The instrument has been carefully calibrated prior to launch
on its electronic characteristics and its response to protons and electrons.
Table 15 shows the thresholds of the detectors and Table 16 tabulates the

pulser calibration of the PHA's.

TABLE 15

IMP-5 Detector Thresholds

D1 D2 D3 D4 D5L DSH CK D6
(mV) (mV) (mV) {mV) (mV) (mV) (mV) (mV)
0.685 1.35 0.640 0.275 0.105  1.39 2.08 19.6
L
w Threshold is defined as one-half of full triggering. Thresholds are measured at room
temperature.

Sl
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All detector thresholds are set to include minimum ionizing
protons, except:

D1: includes only about 1/3 of minimum ionizing protons. If a
particle fails to trigger D1 but does trigger CK, it is analyzed
as a low priority event with ID =0. In this case, PHAT is
assigned to CK,

CK: does not trigger on most protons moving backwards through the
telescope. If such events trigger D1, they will be analyzed as
ID =5 events.

D5, threshold: This threshold determines whether or not an event of
ID =5 or 6 will be high or low priority. Particles that do not

pass through one of the D5 photodiodes must deposit ~ 63 MeV

in the D5 Gsl crystal to trigger D5, If a particle passes
through a photodiode, it will always trigger D5y, if its charge
is >2. Summarizing, for ID =5 or 6,
1) Z =1 all particles have fow priority,
2) Z =2 a) Forward moving particles of incident energy

< 220 MeV/nucleon are high priority.

b) Forward moving particles (Z 220 MeV/nucleon)
and backward moving particles (all energies)
have high priority 34.5 + 2% of the time, since
they hit a photodiode (this applies to 36° cone
only).

3) Z >3 all particles have high priority.




TABLE 16. IMP-5 PHA Calibration

Pulser Input Chunnel Numbers
(V)
o1 b o CK Pulser Input Chunnel Vumbers
Threshold (mv) . . “ .
at .07 mv N be : .«
60.0 100.0 57.0 172.5 4o
0.3 1.9
70.0 116.0 63.0 177 48
0.4
80,0 130.0 75.5 181.5 50
0.5 o,
) Thresnold 0.0 133.0 84,0 186 62
0.6 4t 0.69 nv 3.1 7 ’ ’
. . 100.0 134,0 94,0 190.5 68
0.7 362 W5
O 142.0 140,0 21k 107
0.8 3.k 3.9 150.0 ‘
0.0 144, 1 22 111
0.9 36 L, 17 5 59 3
Threshold 180.0 146.,0 168 228 113
1.0 .7 at 1.75 pv b,y
) 190.0 147, 177 232, 116
1.5 4.5 o, 5 5.6 9 5 7 5
Threshold 200.0 149.0 187 235 119
2.0 5,3 2.0 8.6 At 2.1 mv 7.0 7
o 280.0 160.5 260 248 141
3.0 6.9 3.9 1.5 4,9
300.0 163, 268 250 147
4.0 8.5 4.9 16.5 5.6 E 5 ‘
320.0 166. 5 273 Limit 152
5.0 10.1 5.8 20,5 6or } ‘ g
340.0 169.0 276 1
6.0 11.7 6.8 95,5 6.8 ? ’ =
; \ o 400.0 178.0 282 173
7.0 17,13 7.7 30.0 7.5
. 192, 292 201
8.0 4.9 N .0 a1 500.0 925 97
) ) 600, 20740 307 231
9.0 16.4 9.6 48,5 8.7 0.0 ’ 3
) 00.0 271, 312 243
10.0 18.0 10.5 42,0 9.1 7 5
200.0 23 321 phly
12.0 21.0 12, 50.0 10.6 0 7 ‘
00,0 ol 331 Limit
14.0 2h. 5 14,7 52,0 11.9 7 2
16,0 7.0 16,1 66,0 13,1 1.0V Iimit 341
1.5 V 385
18.0 1.0 19.0 75.0 18, 5
2.0 0V b‘,w‘m
"0.0 L5 19.4 8.5 15,7
5 5 5 5 - e
30.0 51.0 29,5 174, 0 o0 .
3,0 ¥ 500
Lo, 67,0 9.0 167 78
4,5 v Limit
50,0 a0 .5 168 g

2
e
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2.5.2b Post=launch

o

An appendix to this document, which will be submitted at a
later date, will contain the post launch performance of the IMP-5
instrument, as well as a comparison of pre=launch and post-launch response
to protons and electrons.

3. Data Format of the Magnetic Tapes

3.1 General Description
All magnetic tapes were generated on an XDS 930 computer
at a density of 800 BPI on seven track tape. Each tape is labelled with
an appropriate mnemonic of the type of data recorded on it: 'RAST!' for
RAte Summary Tape, 'RAPT' for RAte Packed Tape, 'PHAEST' for Pulse
Height Analysis Event Summary Tape, and 'ORPT' for ORbit Parameter
% Tape. In addition, a number representing the sequential order of the
tape in its respective category appears on the tape label.
An end of file mark terminates each orbit and a double end
of file mark terminates the last orbit of each tape. An orbit contains a
variable number of physical records. 'ORPT', 'PHAEST', and 'RAPT' are
written in binary, odd parity . The 'RAST' is written in
blocked BCD, even parity, 6 bits per character.

Table 17 summarizes the logical and physical segmentation

of the magnetic tapes.
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TABLE 17

Summary of Tape Format Physical and Logical Divisions

Tape Type RAST RAPT PHAEST ORPT
Blocked . . .

Format Type BCD Binary Binary Binary
Number of Orbits per 33 IMP-4
Magnetic Tape 100 30 20 44 IMP-5
Number of Logical Records
per Physical Record 57 102 200 40
Number of Words" per
Physical Record 1881 1 816 600 1000
Number of Words*per
Logical Record 33 8 3 25
Total Number of Magnetic
Tapes in IMP=4 Submission 2 6 9 5

* XDS 930 binary, 24 bits per word.

Short records do occur, but only

immediately before an EQF.

The data on all tapes are ordered so that time and PSC are

monotonically increasing, with discontinuities only at points where no data

was received or where the data quality*of a particular sequence was other

than good or fair.

The following word -bit placement convention is used in the data

format descriptions. The lowest word and bit number is located closest to

the beginning of the physical record, the beginning of the file, and the

beginning of the tape. Similarly, 'File 1' of a tape is located immediately

after the load point marker at the beginning of that tape. Furthermore, the

* See GSFC X-563-69-292 section 2.7.
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RAPT LOGICAL RECORD SPECIFICATION

Item Location Within
Number Item Name Logical Record COMMENTS
WORD! BITS

0, In Calibrate Mode

1 Calibrate/Normal 1 0 Value = {l In Normal Mode

Flag ’

1, Normally

Z End of Orbit Flag 1 1 Value = iO, At end of orbit where
all rermaining logical
records in the last physical
record are filled with zeros,

3 Pseudo Sequence

Count 1 Z thru 23; See Section 7.4,
4 Accumulator 7C

Frame 2 2 0w 1
5 Accumulator 7C See Tables 9 and 10.

Frame 6 2 2" 23
5 Accumulator 77

Frame 10 3 g v 11
7 Accumulator 77

Frame 14 3 12 " 23
8. Prescale Flag Frarx;ﬁ 4 0 _— 0, Not in Prescale Mode
g, u " _ 1, DI_D_ZQ%’SE is prescaled

6 4 2 " 3 Value = {2 DID2D6 is prescaled

10. " Tooon10 4 4 " 5 3, Both DIDZD6 and DID2D3D6

1. " " *o14 4 6 "7 are prescaled.

12, Data Quality Flag

Frame & 4 8 . .
13. Datz Quality Flag 0, All data items havgu%%ot%‘
Frame 6 4 9 I, Ohe or more items had
§‘§“ 14, Data Quality Flag Flag Value = fair quality; or one ite“ﬁ
é«%% Frame 10 4 10 had poor c‘;uﬂahty_‘,“so, al.g\
data items are filled, with
15, Data Quality Flag ones.
Frame 14 4 11
16. Geocenctric Distancd
of Satellite 4 12 thru 2 In tenths of earth Radii
17. Overlap e!imir%?géon 4 21 v 23]A value of 5 indicates the elimination of overlap.
18, PHA Duplicate event 0, there is a record of this
Flag Value = fz:amu on the PHAEST )

' Frame 14 5 0 e ey b e BHARST,
19. Frame 10 5 1 because there were no event:
20. Frame 6 5 2 collected during this frame.
21. Frame 2 5 3

22. Accumulator 7A

Frame 2 5 4 thru 13

23, Accumulator TA

Frame & 5 40" 23
24, Accumulator 7A
Frame 10 ¢ [H G

25, Accumulator TA

. Fram_e 1 5 1 " 4] See Tables ¥ and 10

26, Accumulator 7B

Frame 2 7 0 thru 9

27. Accumulator 78

Frame 6 7 14 " 23
28, Accumulator 7B
Frame 10 5 0 wog
29, Accumulator 78
Frame 14 8 4 0w 2]
30, Sun Time 6,7,8, 1 10 "™ 13| In milli-seconds. Word 6 contains moust
significant part, and word 8§ contains the
5, least significant part,
2 féé
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bit significance increases as the bit position number decreases; e.g., for

B
R

a value stored completely inbits 9 through 140fa word,bit 9 (when it is on)
holds the value 25, bit 10 holds 24, and so on until bit 14 which represents
20.
3.2 RAte Packed Tape-~RAPT
The RAte Packed Tapes contain the S-T Accumulator readouts
and related data exactly as telemetered from the spacecraft. As can be
seen in Table 17 all physical records on the RAPT are 816 words in length,
divided into 102 logical records of 8 binary packed words. Table 18
specifies the data item to word and bit correspondence.
3.2.1 S-T Accumulators
There are three Scaler-Timer accumulators: two 10=-bit (7o and
%;% 7b) and one 12-bit (7c). Each S-T accumulatcr operates as a scaler ynitil
the high order bit is set, e.g. 512 counts in a 10-bit accumulator, then the
accumulator ceases to accept data pulses and starts to operate as a timer
which measures the residual accumulation time from a spacecraft clock.
For the 10-bit accumulators the clock has a frequency of 100 Hz and for
the 12 -bit accumulator 400 Hz. whence for the nominal accumulation time of 4.8

seconds, the high order bit, once set for time-mode (T-mode), is not reset

until the end of readout when the accumulators are always zeroed.

3.22 Sun Time

The sun time is the time interval in milliseconds starting at the
beginning of channel O of frame 0 of the given sequence and ending at the first

detection of the sun by the Optical Aspect sensor.



Table 19

gﬁ%ﬁ RAST LOGICAL RECORD SPECIFICATION
Item Number| Item Name Format * Description
1 Day I3
This Data pertains to the Last point of
> Hour 2 the interval from which the following
rate averages were computed.
3 Minute F4.1
Chicago
4 Sequence I8
Count
Satellite
5 Geocentric 4.1
Distance
in Earth Radii
D5 /D6 analog
6 Ratemeter El2.5 All Rate Averages are in counts second
Average Rate
Accumulator 7H
7 Frames 2 thru ElZ2. 5
14
é%g% Accumulator
# 8 7B, Frames 6 El2.5 For specific detector coincidences
and 14 see Tables 9 and 10.
9 Accumulator 7TA
Frames 6 & 14 E12.5
10 Accumulator 78
Frames 2 &10 E12.5 ;
Accumulator
11 7A, Frame 10 El2.5
Accumulator N
2.5
L2 7A, Frame 2 El
13 Temperature F6.2 In Degrees Centigrade
Number of Only frames in which all the Data
14 Good Frames 13 s \ . .
qualities were 'Good! are used in computing
rate averages
. If a frame contains even one data quality
15 Total Number |, below 'Good', it is discarded, or if an
of Frames toverlap' condition is encountered, the second
CSC or poorer quality CSC is discarded.
This item is the total of all types of frames
encountered in the 15 sequence count interval|

* Each item is led by o space 1X,
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TABLE 20

PHAEST LOGICAL RECORD SPECIFICATION
Item Location Within
Number | Item Name L.ocation Record
t
Word | Bits Comments
1. PSC 1 0 thru 23 See Section 2.4
2. PHA Accumulator 1 2 0 thru 7
3. " " 2 2 g8 ® 15 See Tables 9 and 10.
4, " 1" 3 2 16 v 23
5. Range 1ID 3 LA See Section 2.
6. Angular Sector 3 "5
7. Frame Number 3 6 w7 Instead of 2,6,10, and 14 we have
respectively 0,1,2, 3.
8. Data Quality Flag 3 8 Value =40, all data qualities are good
, at least one data quality was
fair but none were lower than
fair.
9. Orbit Number 3 9 thru 15| Least significant part of orbit number
(for orbits 1 through 127)
10, Orbit Number 3 16 Most significant bit(for orbits 128 through
255.)
11, PHA Accumulator 2 3 17 The most significant bit of iterm 3. (This
bit was added to accomodate the 512 channel
D2 PHA analyzer on IMP-5.)
12, End of orbit flag 3 18 thru 23 Value =41, during orbit
0, at end of orbit (the remaining
logical records in the last
physical record are filled
with zeroes., )




TABLE 21
ORPT LOGICAL RECORD FORMAT

B
x“’égj;;{é
S

i

Word
Number
Within
Logical
Record Parameter Name Description and Comment
This is the PSC for which the
1 Pseudo Sequence Count following orbit data is applicable.
If non zero, then items 13 and 15~18 were in
2 Coordinate recomputation flag. error and have been corrected at the University
of Chicago
3 Geocentric Distance of Satellite In thousandths of an earth radius.
4 \Da,x’of Yadr TiméuTorwhj_ N,xj?gif data is valid.
5 Hour"of Day {January 1-="day1)_
é MSEC of Hour =
7 Satellite-Earth~Sun Angle In thousandths of a degree.
in the geomagnetic reference frame: In all the geomagnetic reference frames, the
8 Geomagnetic Longitude of Satellite assume location of the north magnetic pole is
? Geomagnetic Latitude of Satellite 49.0° west longitude, 78.2° north fatitude.
In thousandths of a degree.
T, in the Solar Magnetospheric Coordinate System:
f&,ﬁ,}’g 10 X Coordinate In thousandths of an earth radius.
B Y Coordinate
12 Z Coordinate
13 Geomagnetic Longitude of the Sun in thousandths of a degree.
.14 Ceomagnetic Latitude of the Sun
L5 Geocentric Longitude of the Satellite in thousandths of a degree.
16 Geocentric Latitude of the Satellite
17 Geocentric Longitude of the Sun In thousandths of a degree.
18 Geocentric Latitude of the Sun
19 Speed of Satellite In meters/second
20 b, Mclltwain Parameter in thousandths of an earth radius.
21 B, Field Strength : In milligouss
22 B/BO Dimensionless x 100
Theoretical Geomagnetic Field in Solar Ecliptic
Coordinate System:
23 X Coordinate In milligauss
24 Y Coordinate
%‘i}%ﬁ.‘; 25 Z Coordinate
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3.3

ITEM:

FORMAT

3.3.1

RAte Summary Tape-~RAST

The RAte Summary Tapes contain counting rates averaged
over consecutive time intervals of 15 PSC's ( ~ 5 minutes)
using only data of good quality. The last PSC in the
period averaged over is assigned to the rate average. The physical and
logical record size are given in Table 17.

Each logical record is generated with the following Fortran 11

format.

1 2 3 4 5 6-12 13 14

15

(IX, 13, 1X, 12, 1%, FA1, 10X, 18, 1X, F4.1, 7 (1X, E12.5), 1X, F6.2, 1X, 13, 1H/13)

The item names, units, and other specifications are displayed in Table19.
Exceptions to the Standard Format

When reading the data from the tape, the above format statement
is used except when reading the first logical record of each orbit which
logical record is a heading. The second logical record of each orbit,
although written in the above data format is not a data line and contains
the following substitutions:

Day, Hour, Minute and

1) ITEMS 1 through 4 contain the/PSC for the first good data of the orbit.
2) ITEM 5 contains the orbit number.
3) ITEM 6 contains the geocentric distance of the satellite in kilometers.
4)  All other ITEMS are filled with zeroes.

Similarly the last logical record of an orbit does not contain
experiment data, but has the following substitutions:

1) ITEMS 1 through 3 contain the time of the last good data of the orbit.

2) ITEM 4= -1, thus acting as a sentinnel flag for the orbit.
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3) ITEM 6 contains the total number of frames in the orbit.

E

g@;‘ﬁ% 4) ITEM 11 contains the total number of frames used (only good quality)

2
2

to compute the rate averages in the orbit,
5) ITEM 12 is superceded by ITEM 6.
6)  All other ITEMS are filled with zeroes.
The last physical record of a file terminates at the end of the
orbit contained in that file. Hence, the number of logical records in
the last physical record is usually less than the normal 57.
3.3.2 Calibrate Mode
When the instrument is in calibrate mode all counting rates
are zeroed, except the D5/Dé Analog Ratemeter.
3.3.3 Analog Ratemeter

Although the Analog Ratemeter alternates between the D5 and

D6 (see teiemetry formats), these modes are not mixed when averaging is
performed for the RAST, The mode the instrument is in at the beginning of
the interval is the mode for that entire interval; ie., if the satellite
switches mode during the interval, the new mode readouts are discarded.
3.4 Pulse Height Analysis Event Summary Tape-~PHAEST
These tapes contain, among other pertinent data, the pulse
height analyzer accumulator readouts as telemetered by the spacecraft.
Only events with associated data qualities of 'good' or 'fair' are recorded
on these tapes. As stated in Table 17 all physical records contain 600
words, divided into 200 logical records of 3 binary packed words, Each

logical record contains all the data for one event.

.

p
i

A
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If no events are collected during a frame, then there is no

record of that frame on the PHAEST.

Table 20 itemizes the data item to word-and-bit correspondence

within a logical record.
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ORbit Farameter Tape-~ORPT

These tapes contain trajectory data furnished by GSFC.
Referring to Table 17« physical record consists of 1000 binary packed
words, divided into 40 logical records of 25 words. The complete set of
orbit data contained in each logical record applies to the PSC appearing
in that logical record.

Between consecutive logical records there normally is an increment of
three PSC's ( ~ 1 min. ). Table21 contains the correspondence
between data items and words within a logical record.

The parameter values are written in standard XDS 930 Integer
format. That is, eight octal digits (one XDS 24-bit word) are allocated
for each value. The most significant octal digit has only two bits since
its leading bit (bit position zero of the word) represents the sign. If the
sign bit is off (value: zero), the number is positive and represented in
binary integer form with the most significant bit having the lowest bit
position ('bit 1' is the lowest bit position). This is identical to the data
representation used on the RAPT and PHAEST, except that every parameter
now has a sign bit, and every value has exactly 23 bits. However, if the
sign bit is on (value: one), the number is negative and represented in two's

complement form,
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Format for the Counting Rate Plots on Microfilm

The plots were computer generated on a Cal/Comp 563
plotter with the vertical axis representing the rate in counts per second,
and the horizontal axis representing a time period of 30 days beginning
on the first day of a Bartels Solar Rotation and ending three days into the
following Solar Rotation, The horizontal scale is one day per division,
and the vertical logarithmic scale varies for each range interval. Every
horizontal fiducial is labelled with the PSC and the day of year
(January 1 = Day No. 1). The year is printed at the origin and whenever

it changes. Each plotted point represents a rate averaged over 45 sequences ,

The heading of each plot contains the satellite number*, the Bartels
Solar Rotation number, the range interval expressed as detector coincidence,

and the date of generation of the plot**,

Table 22 specifies the time and solar rotation intervals
covered,
TABLE 22
Microfilm Data Coverage
IMP-No. Bartel's Solar Rotation No. Dates (UT)

1 1783 - 1790 11-2263 to 5-29-64
2 1795 - 1802 10-4-46410, 4-5-65
3 1804 - 1830 5-29-65 to 5-2-67
4 1831 - 1856 5-24-67 to 4-29-69
5 1859 - 6-21-69 to (> 3/71)

* Plots are being submitted for IMP 1, 2, 3 and 4 in microfilm form. (One roll
of microfilm per satellite.)
** This date has no connection with the data.
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FIGURE CAPTIONS

g%j; Figure 1 Location and orientation of University of Chicago experiment on

% . o . oy @

“ IMP-4, showing position of acceptance cones of the composition
and electron telescopes.

Figure 2 Location and orientation of University of Chicago experiment on
IMP-5. Note that there is no electron telescope on this experiment.
Only the 55° acceptance cone of the telescope is indicated
(see Figure 4).

Figure 3 Schematic drawing of detector layout in IMP-4 Composition and
Electron telescopes. Detector housings and mountings are not shown.

Figure 4 Schematic drawing of Composition telescope on IMP-5.

Figure 5 Simplified logic diagram of the IMP-4 experiment. This diagram
shows only the normal mode operation of the instrument.

Figure 6 Simplified IMP-5 logic diagram for normal mode operation.

Figure 7 Orientation of the angular sectors for IMP's 4 and 5.

Figure 8 Temperature history of IMP-4 experiment, The semi-sinusoidal
o, variations are due to seasonal variation of the distance to the sun,
%};&% while the overall rising trend is due to ultra-violet degradation of

white thermal paint on the experiment facet.

Figure 9 Location of IMP-4 in flight calibrator pulsar peaks throughout the
mission. Note increasing spread of peaks in D4 PHA as the experiment
aged.

a) DI
b) D2, and

c) D4
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The University of Chicago
Composition Telescope, IMP-4
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Angular Sector Orientation

of The University of Chicago
Composition Telescopes on IMP-4 and IMP-5
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