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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 offline tape datasets have now been migrated from
the original magnetic tape to magnetic disk (starting in mid-2004). Accordingly,
statements in the format descriptions that address such tape relevant factors as
blocking and but density are no longer applicable. The paper documentation in the
Data Set Catalogs have been scanned and made into digital images of the pages,
the collected into a single PDF file for each Data Set Catalog.

The inventory information in these DSCs is current as of July 1, 2004. But this
inventory information is now no longer maintained in the DSCs, but is now
managed in the inventory part of the NSSDC information system, and the user
should go to that interface (JIN) if further information existing in the DSCs is now
not needed for locating data files, but we did not go to the trouble of removing
that inventory information.



2. CHANGE LOG

Version Date Person Page Description of Change
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3. LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC INFORMATION

SYSTEM:
[NOTE: ANY OF THE INFORMATION FIELDS MIGHT BE BLANK.]
[THE “MATERIALS FOR DISTRIBUTION” FIELD IS HERE CALLED JUST “MATERIALS”]

“Remarks” for spacecraft SCNAMEL":
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?sc=1977-102A--remark--

“Materials” for spacecraft SCNAMEL1":
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?sc=1977-102A--mat--

“Remarks” for SCNAMEL1 experiment EXNAMEL:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?sc=1977-102A&ex=09--remark--

“Materials” for SCNAME experiment EXNAMEL:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?sc=1977-102&ex=09--mat--

“Remarks” for EXNAME1 data set DSNAMEZ1:
http://nssdc.gsfc.nasa.qgov/database/MasterCatalog?ds=SPHE-00677--remark--

“Materials” for EXNAMEL1 data set DSNAMEL1:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPHE-00677--mat--

“Remarks” for EXNAME1 data set DSNAMEZ2:
http://nssdc.gsfc.nasa,gov/database/MasterCatalog?ds=SPHE-00677--remark--

“Materials” for EXNAMEL1 data set DSNAME?2:
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?ds=SPHE-00677--mat--

“Remarks” for EXNAME1 data set DSNAMES3:

“Materials” for EXNAMEL1 data set DSNAMES:

“Remarks” for SCNAMEL1 experiment EXNAME2:
“Materials” for SCNAMEL1 experiment EXNAMEZ2:

“Remarks” for EXNAME2 data set DSNAME1:
“Materials” for EXNAME2 data set DSNAME1:

“Remarks” for EXNAME?2 data set DSNAME?2:
“Materials” for EXNAME?2 data set DSNAME?2:



“Remarks” for spacecraft SCNAME2”:
http://nssdc.gsfc.nasa.gov/database/MaterCatalog?sc=1978-079A--77--

“Materials” for spacecraft SCNAME?2:
http://nssdc.gsfc.nasa.gov/database/MaterCatalog?sc=1978-079A--7?--

“Remarks” for SCNAME?2 experiment EXNAMEL:
http://nssdc.gsfc.nasa.gov/database/MaterCatalog?sc=1978-079A&ex=03--7?7--

“Materials” for SCNAME?2 experiment EXNAME1”
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?sc=1978-079A&ex=03--7?--

“Remarks” for EXNAMEL1 data set DSNAME1:
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?ds=SPHE--00011--remark--

“Materials” for EXNAMEL1 data set DSNAME1:
http://nssdc.gsfc.nasa.qgov/database/MasterCatalog?ds=SPHE--00011--remark--

“Remarks” for EXNAMEL1 data set DSNAME2:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPHE-00014--remark--

“Materials” for EXNAMEL1 data set DSNAME2:
http://nssdc.gsfc.nasa.qgov/database/MasterCatalog?ds=SPHE-00014--remark--

“Remarks” for EXNAMEL1 data set DSNAMES:

“Materials” for EXNAMEL1 data set DSNAMES3:

“Remarks” for SCNAMEZ2 experiment EXNAMEZ2:

“Materials” for SCNAME?2 experiment EXNAME?2:

“Remarks” for EXNAME?2 data set DSNAMEZ1:
“Materials” for EXNAME2 data set DSNAME1:
“Remarks” for EXNAME?2 data set DSNAME?2:

“Materials” for EXNAME2 data set DSNAME2:

“Remarks” for data set DSNAME3:



“Materials” for EXNAME data set DSNAME3:

“Remarks” for SCNAME?2 experiment EXNAMES3:
“Materials” for SCNAME?2 experiment EXNAMES3:
“Remarks” for EXNAMES3 data set DSNAMEL1:
“Materials” for EXNAME3 data set DSNAMEZ1:
“Remarks” for EXNAMES3 data set DSNAMEZ2:

“Materials” for EXNAMES data set DSNAME2:

ALTERNATE OPTION:
For SCNAME?2:
“Remarks” for EXNAMEL1 data set DSNAME2:

http://nssdc.gsfc.nasa.qgov/database/MasterCatalog?ds=SPHE-00014--remark--

“Materials” for EXNAMEL1 data set DSNAME2:

http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPHE-00014--mat--

can be shown as
“Remarks” for EXNAME1 data set DSNAMEZ2:

http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=78-079A-03C--remark--

“Materials” for EXNAMEL1 data set DSNAME2:

http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=78-079A-03C--mat--

4. CATALOG MATERIALS:
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IMP-D
ORIGINAL GM & ION CHAMBER COUNTS, TAPE

66-058A-04A

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WERE

7 7-TRACK, 800 BPI TAPES WRITTEN IN BCD. THERE ARE TWO
RESTORED TAPES. THE DR TAPES ARE 3480 CARTRIDGES AND THE DS
TAPES ARE 9-TRACK, 6250 BPI, WRITTEN IN EBCDIC. THE TAPES WERE
CREATED ON A 7094 COMPUTER. THE DR AND DS NUMBERS ALONG THE

CORRESPONDING D NUMBERS AND THE TIME SPANS ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR0O3455  DS03455 D02099 1 07/01/66 - 08/19/66
D02100 2 08/20/66 - 10/07/66
D02101 3 10/08/66 - 11/25/66
D02102 4 11/26/66 - 01/13/67

DR0O3456  DS03456 D02103 1 01/14/67 - 03/03/67
D02104 2 03/704/67 - 04/21/67
D02105 3 04/22/67 - 06/09/67


http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPHE-00250
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EXPLORER 233 10N CHAMBER - - GELGER COUNTER
(66-058A-01A)

After unsuccessfully atrempting to copy this data set using the
NSSDC Dupe and Compare utility prograa (NA9B8), it was determined that
the e re data files written past the physical end-of-tape mark (reflective
spot) on the tapes received from Berkeley. Since the 7094 will read data
pest the end-of-tape mark but will not write data pas the end-of -tape
mark an alternate wethod of copying this data sec was neccessary. The
process decided upon {nvolved the use of "Mulcpy" (A5.01.002). This
prog.am copies 'N' number of files from 'K*® number of tapes oato one tape
acce ding to the data setup card. The program used for this data set hes
been modified to delete all end-of-file marks but the last one. Fach
original tape contains several hundred £iles so by deleting these end-
of-iile marks mich less tape was required on each output reel. all of the
tapes were successfully copled by this program and placed in the Data
Repository. The original has a double end-of-file after the last data
file. Every reccrd on the C-tape (copy) can easily be {ndentified with
a ..ta file on the D-tape (original) be the 12-character indentification

prefig (Page 19 Explorer 33 documentation.)
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1. TECHNICAL DESCRIPTICN OF EXPERIMENT

The University of California experiment aboard Explerer-33
consists of two Geiger-Mueller tubes, one of which looks out
directly at particle fluxes while the other is in a configuration
where it sees the particle flux backscattered off an 8 mil gold

{oil, Protons lose energy in the gold foil without backscattering

while electrons backscatter with high efficiency and iittle emergy

loss, With this arraangement, proton and electron fluxes can be

separated.
The open counter, GM2, and the scatter detector, GM1, are

both pointing at 90° to the spin axis. GM1 is a Lionel 205 HT
Geiger-Mueller tube with a standard window while GM2 is a thin-
window version of the same tube with an energy threshold of about
one-half as high as for GM1, Thus, for electrons it is possible
to derive some energy spectrum information about the fluxes.

A 4-inch ion chamber completes the detector complement which 18
shown in Figure 1. Table 1 summarizes the characteristics of the

detectors.

Geiger-Mueller Detectors
The Lionel 205 HT tube has a cylindrical cathode of i» inside

diameter, and it is sensitive to radiation oVer the entire i" dia-
meter window. This tube has a 1.2-1.4 mg/em? window, and a
typical electron detection efficiency versus electron energy curve
is shown in Figure 2. The threshold, arbitrarily defined as the
1/e efficiency point, is about 40 keV for these tubes, GCMZ1is a
special thin-window (0.7 nq!cmz mica) modified Lionel 205 HT.

The window diameter has been necked down to 0.17" in order to

support the mica window against pressure. "Its rasponse 10
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clactrons is also shown in Figure 2. As can be seen, its
threshoid is about 22 keV for electro.s.

The proton response of theso tubes is calculated from range
encrgy eurves given by Trower: after the tube window thicknesses
are calibrated with an zlpha-particle source.

The 8 mil gold scatter foil used in GM1 provides effective
discrimination against protons. All particles scen by tae counter
must backscatter off the foil. Protons lose energy before tuey
are scattered through large angles, as can be illustrated oy cal-

culating the rms scattering of a 10 MeV proton in a length equal

to its range, From Fermi?
— 2.2
2 8= NIZ):‘."Ir!"c.’t aon
e o %73 2
V'p 24 z e

where N = number of atoms per cms. D = leagth of travel
{placed equal to the range), 2z = charge of particle = 1 lor proto:,
Z = charge of scatter = 79 for gold, e = electron charge, v
velocity of particle, p = momentum of particle, and h ™ Bohr
radius. We obtain

R L

Ja® =~ 0.2 radians = 10°

—masts on the cificacy of the scatter foil were comiucied using a
cyclotron beam oi 4 MeV 1:.‘1:0*..'0115."a An upper limit of 0,1% was
obtainca for the proion detection eificiency. Furracrmors he
observation of solar proton events has confirmed that the count ra

w

of the scatter counter due to backscattered protons s negligible.
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Electrons backscatter off the gold foil wita high efficicacy.
A well referenced treatment of electron scattering ie contained

in S:.:gbahn," and only the pertinent results will be meationed herc.

The 8§ mil gold foil is thick enough to insure saturation back-

scattering of electrons of a few MeV or lower encrgies. Fifty

per cent of a aormally incident beam of electrons and 70% of a
diffuse beam will be backscattered from the gold foil. The angular
distribution of the backscattered electrons will be approximately

Fns?d in cngular dependence.

Neither the backscatier eiiiciency
~or the angular distribution of the backscattered electrons is.

dependent on the energy of the incident electron. However, Cnergy
‘oss cecurs in the scattering foil. Measurements indicate tha.é for

2 heavy element such as gold or lead the probable energy loss is

.bout 5-i0%, with about two-tl irds of the narticles losing less
tnan 20% of their znergy. The efiect of this energy loss is two-iold:
the energy threshold of the scatter counters are about 5 keV

higher than the bare GM tube, and

2 the counting efficiency versus electron energy curve is not

quite as sharply falling.
Thus the scatier counter 's FQMH threshold is about 45 keV for

zlectrons. From the nbnve considerations thc scattering eiliciency

would be cxpected to stay fairly comstant over a wide range of
sloctron energy above the threshold for the scatter counter.

Figure 3 shows the measured efficicney versus cuergy ior the
IMP-3 scatter counter configuration.®
On Explorer-33, GM2 is pointed at right angles tc thc spin

axis and the spin axis is pointed only 4% off the ecliptic planc.
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The initial orientation of the spin axis juast barely allows GM2

to sec the sun: however, 2s the spin axis-sun angle changes

due to the orbital motioa of the earth, GM2Z sces more and more

of the sun. Because of its very thin window GM2 is quite saasi-

sive to solar X-rays in the 1-14% regica, and its background

count rate is due primarily to such X-rays.

The X-ray response of these couniass can be calcolated i

-l

the composition of the mica wincow and the fill gas is known.

If an X-ray beam of intensity 10“‘} §s incident on a material of

thickness, £, then the intensity of the penetrating beam is .
1) = I (x) exp [-p 2o )]

whera 5 = deasity of the material, and o(i) = cross-sectioa.

s ok
S(r) = - ‘."Digi(”

where 5. - density of element i in the material and G (k) =

cross-section for element i,
Tor an X-ray to be counted by the Geiger-Mueller 1ube,
-

it must penetrate the window and stop in the gas. herefore,

-

the counting efficiency is given by

I(A)

= expl-pRo (M5 1 - expl- p £a{Ar)] sas)




.

Using the cross-sections kindly supplied by L. Acton

(private communication), the calculation has been carried for
GM2 of Explorer 33, The resulting efficiency curve is shown
in Figure 4.

The GM tubes zre shizlded with 1.5 g!cmz of brass.
This shiclding is in addition to the spacecraft packaging and
outer skin su that the total shielding is about 2.0 g!cmz.
Range-energy curves wers used to determine the threshold
energies for penetrating particles.”

The Geiger-Mueller tubes have dead times £c;llowing 4 pulse.
These dead times change at very high count rates since the vol-
tage across the tube never recovers completely after a pulse
before a2 new pulse starte. The variation of the count rate with
flux is shown in Figure 5 for GMIl oi the Explorer 33. The
assumption of a constant dead time fits the curve weil over moOst
of the tube's useful range, and indivicually fitted dead times can
be used to correct the count rates of the detectors. These are
1 x 10°% seconds for both GM1 and GM2.

The accumulation and readout format of Explorer 33 is
shown in Figure 6. [Essentially the counts are accumulated over

bout 40 seconds, which is many spin periods. Thus, since the

W

o : : -
counzers point 90 off the spin axis they will sweep out and

ge over a wide cone of angles.

avera
On August 1, GM2Z of Explorer 33 bepan . wclave errati-
cally. At this time it was counting a continuous 30Jv counts

per second from solar X-rays. By August <, the count rate of

GM2 had risen to 10,000 counts per seccond, which was higher



Ts
than the saturation rate achieved in laboratory tests, On August 5,
GM2 stopped counting and a few days later GM1 also stopped.
Studics in the laboratory on similar tubes indicated that GM2 had
appareatly gone iuto a neon lamp type discharge, and draws
cnough current to lower thc power sepply voltage ‘below the start-
ing potential of GMI1, This malfunction may have been due to
two couses:

1 loss of some gas from the counter, due to a pinhole leak
in the very thin window of the counter, Or a leak elsewhere
in the counter walls; or
2 absorption of the quenching gas oa the walls of the counter
from the catalytic action of ths large X-ray flux.
Eventually the current drawn by GM2 became su'_’ﬁ.c;enti)} large to
lower the supply voltage and stop GMI also, The ion chamber
continued to operate since its voltage threshold is 350V.
ion Chamber
A schematic of the ion chamber carried aboard Explorer 33
is shown in Figure 7. This is an integrating Neher-type ionization
chamber., The operation of the chamber is straightiorward. The
tungsten whisker flicks over and charges the anode to 700 volis.
Then the anode collects electrons from ionization in the chamber,
making the anode voltage drop. When the drop in ancde voliage
creates a powerful enough electrostatic force on the whisker, ths
whisker iiicks over und rechargee.the anode. The sulse createc
by the recharging is recorded and represents a specific amount o

ionization in the chamber. The calibration curve n{ the Explorer 33

chamber is shown in Figure 8.
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The response of the chamber to protons and electroas of
different encrgies can be calculated. For very high energy
(minimum ionizing) particles which penetrate thc spacecrait the
calculation is fairly simple. However, for low energy particles
both the thickness of material surrounding the chamber, and tne
varying ionization loss of the particle with energy must be taken
into account, The amount of energy lost in the chamber can be
calculated {rom rTasge-energy curves, and the material tc be
traversed belore entering the chamber may be estimated from
considerations of ‘the jon chamber location on the spacecraft,
Figure 9 gives the results of such calculations.

For the Explorex-33 ion chamber the time span between

alses is mecasured Lo milliseconds and read out every 40 seconds.

O

Thus the time resolution oi the Expiorer-33 ion chamber is a
function of the radiation level. At galactic cosmic ray background

levels the time resolution is about ten minutes.
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- EXPLORER-33 UNIVERSITY OF CALIFORNIA EXPERIMENT
DATA TAPES

All the useful data from the Explorer-23 University of
California experiment is contained on seven 2400 foot magnetic
tape reels. The data covers the poricd {rom day 181, 1966 to
day 160, 1967. These tapes werce generateé Dy merging 49 reels
raceived from Goddard Space Flight Center (GSFC) onto tic seven
iongar reels in chronological order. Each long tape contains
data irom seven shorter reels. The tapes were generated on an
I{BM 360/40 svstem and contain BCD characters on a T-Lrack tape
in even oarity at 800 charactrers/inch density. ~

The first file of ecach stacked tape is a one record file which

Ui

sarves as an index to that tape. The physicai recora is bo
characters in length and consists ol T2 sweive-character index
zntr.es. There 1s one index entry for each oi the GSFC short
-eeis stacksc onto the larger tape. The entries zre in the
follow:ng .ormat:

Jacters

) GSFC re<l number
7-9 Tora. nurnber oi files on the GSEFC cce-
ig-12 blank

Cach stacked tape contains seven antries, Ths remaining &aizies
are blank., Following the index file is the stacked expariment

data copicd from the GSFC reels. The data jg in the same il

oy file iormat as it appcared on the original tapes IXcoIt hat a

2-character ficld has been prefixec t0 sach recoza to idearily it

N

<0 Uriversity of California program:s using these 2

ap‘.s. & b

Ll

individua! -~ccords are 865 characters (including prelix field) and =o¢

formaitec as follows:
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Characters

1-% The GSFC reel number on which this
record originally appeared.

7-9 The file number within that GSFC recel.

10-12 The record numher within the above {file.

13-865 The experimental data in its original format

(see tape format sheet).

The last file on each of the GSFC tapes is a one record
file with the twelve characte: identification field (3.2., Satellite
No., Julian Day, Year) set to nines. This field has also been
copied onto the stacked tape. Thus the first record of the
following file on the stacked tape will have a different GSFC
roel numbar and a file aumber of 1 in the prefix field. Twe

end oi file marks will follow the last data file on the stacked tape.
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UCAL FINAL EXPLORER-33 EXPERIMENTER TAPE FORMAT
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Naomber of BCD

Itcm Function Characters
0 Prefix 12
1 Iidentification (ID)

(a) Satellite 2

{o} Julian Day of Year 3

{c) Year 2

{(dj Data ncquicition Station 2

{e) Anpalog Tape Number 3
2 A/D Line Indicator 1
3 Time for the Middle of Channel §, Frame ¢

{a) Day Count of -Year Jan 1-==98} 3

() Fractional Day of Year (millisecond precision) 8

(c) Blank 1
- Time Flag 2
5 Sequence Counter ("Satellite Clock") {1 Decimal Number) 6
6 Frame Rate 4
7 Sequence ldentification

Items 8 through 23 repeated two (2) times per
sequence, i.e., for frames 5 and 13.

8 Frame Number 2
b Pre Data Flag 1
10 Raw Data (¢ Comb Filter Numbers) - 3
il Guardband Flag 1
12 Converted Data GM1(l Decimal Number of max 65, 535) 5
13 Raw Data (4 Comb Filter Numbers) 2
i4 Guardband Flag i
15 Gonverted Data IC Clock (1 Decimal Na of max 65, 535) 5
ie Raw Data (4 Comb Filter Numbers) 2
17 Guardband Flag 1
18 Cunverted Data GM2(1 Decimal No. of max. 65,535} 5
19 Raw Data (I Comb Filter Number) 3
20 Raw Data (3 Comb Filter Numberas) 9
21 Guardband Flag 1
22 Converted Data IC Count(l Decimal No, of max, 4095) 4
23 Post Data Flag 1
24 Data Quality Flag 1
25 Performance Parameter (1 Decimal No. of niax. 255) 3
26 Performance Parameter {1 Decimal No. of max, 255) 3
27 Performance Parameter (1 Decimal No. of max. 255)% 3
28 Optical Aspect

(a) Pseudo Sun Pulsc Flag

b) Sun Angle {1 Octal No. of max. 777)

{c) Spin Period (1 Decimal No. of max. 5095)
(d) Sun Time (1} Decimal No., oi max. 4095)

(e} Moon Time 1 {1 Decimal No. of max, 4095)
{f)y Moon Time 2 (1 Decimal No. of max. 4095)
(g} Moon Time 3 {1 Decimal No. of max, 4095)

e s s s WY

TOTAL NUMBER OF CHARACTERS PER SEQUENCE 223
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Four of the above described sequences will pe blocked
together with the exception that the last three sequences
of the block wiil not contain the Identification (item #1)
or A/D Line Indicatcr (Item #2).

be

o'
Lo

be

*in a sequence 1 ltam #25.will be PP1, Item #26 wil
pp2, Item #27 will be PP7.

in a sequence 2 Item 525 will pe PPl4, Item #2060 will
PP15, Item #27 will be PPl6.

in a sequence > Item #25 will be PP17, Item #26 will
PP18, Item #27 will be PP19.

In a sequence 4 Item #25 will be PP20, Item #26 will
ftem #27 will be PP24,




EXPLORE. 33 10N CHAMBER - - GEIGER "COUNTER

INTERIM DATA SET CATALOG (66-058A-04A)

ORIGINAL TAPE NO. 0. OF F1LES QUTPUT TAPE NO.

0-02095 (Master 1) L45 C-01907
D-02100 {Master 2) 429 ~-019508
p-02101 (Master 3) 435 C-01909
D-u2102 (Master &) a4 C-01910
D-02103 (Master 3) 422 Cc-01911
D-02104 (Masver 64 427 c-01912
D-02105 (Master 7) 429 C-01913

Numbe: of data files on original is one less than the total number of

files. Output tape has one file only.
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