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I. PIONEER 6 AND 7 SPACECRAFT OPERATION

Pioneer 6 and 7 were launched into heliocentric orbits December 16, 1965
and August 17, 1966, respectively. Aphelion and perihelion for Pioneer 6

are .984 A.U. and .814 A, U. respectively, while for Pioneer 7 they are

1.13 A.U. and 1.01 A.U. The spacecraft are spin stabilized with spin

period ~60 RPM. Figure 1 shows the trajectory of both spacecraft in a
heliocentric coordinate system in which the earth always lies along the Y
axis. A detailed description of spacecraft operations may be found in Pioneer
VI Mission Report prepared by Pioneer Project Office, Ames Research
Center, Moffett Field, California, May 22, 1967.

A. Telemetry

Data is telemetered to earth from both sp cecraft in regular cycles called
"frames." Each frame of data con51st/ dlgltal words of 6 data bits
plus 1 parity bit (parity is odd, compy.f/e ata bits 4, 3 and 5). The

allocation of information in a frar;},.ts A }'m\ d by the "format." Four
formats are available on Pioneer alw 7 ﬁd asp be switched by ground
’../

command., The bulk of Universiy of Ch1 §9 a b'_ ars on formats A
and B. Word 3 of either formﬁft A or ﬂ’}ﬂla_ science subformat E.
This format is 16 words an is subg Jtate%/ vc/o*r\d r frame onto

word 3 of the format A or BW am “a:n,e e/nc_e 1‘c/ta’ke/;> ,,16 \gnaagn frames to
transmit all words of format B\ the "sc n)z:e/subcom, "//se ‘ﬁ}gtra\uy
Similarly, word 19 of either. for\ pfan,ns seque 1a.1/wor

format C, called the "engineering ’fo/rrna / long,
and the set of 64 frames required to t\a ‘r, : 0% ovdf\/\of( at C/x lled
an "engineering subcom sequence." ‘ )ﬁ C\‘ >,

The five transmission rates which can be chosen‘aﬁ‘y gfndfc re b
542, 256, 64, 16 and 8 bits/second. Each franie (a 91ves/th tra.ns-

mission of 32 words x (6 data bits +1 parity bit pe Wo’rd) =/224 bits, ,/Efence
for each of the above bit rates the transmission of ong.frame of data" equires’
.4375, .875, 3.5, 14 or 28 seconds, respectively.'h\ y

N

b

B. Spacecraft data storage

Data Transmission normally occurs on a real time basis. However, both
spacecraft can be requested to store data and later transmit the contents of
the storage unit. Data storage may proceed in one of two modes, called



"telemetry storage Mode" (TLS) and "duty cycle storage mode® (DCS).
Both forms of storage use the spacecraft storage unit, which is capable

of holding 68 complete telemetry frames.

When telemetry storage mode is commanded the data is placed in the

storage unit at the same rate and in the same form it is being transmitted

to earth. This form of storage is useful for the collection.of data at

high rates when real time data must be transmitted at a low telemetry bit
rate in order to maintain low error rates. In this case the spacecraft can

be switched to a high transmission rate and then into telemetry storage mode.
The stored data can be read out later at the lower transmission rate, pro-
ducing counting rate information with characteristics of the higher trans-

mission rate..

Duty cycle storage mode allows one data frame to be placed in the storage

unit every 128, 256, 512 or 1024 seconds, depending on whether the space-

craft was transmitting at 512 or 256, 64, 16 or 8 bits/second when the

spacecraft was switched into this mode. Each frame is placed in the storage

unit at the rate of 542 bits per second; thus the storage of any frame takes

. 4375 second. The time required to fill the data storage unit ranges from

2.4 to 19.3 hours. This form of storage is used to record data for some
periods not covered by real time tracking. The mode of transmission
realtime, TLS or DCS) is indicated in the data stream. DCS data is submitted

to NSSDC only in the form of listings.

C. Data Acquisition

Data is collected by stations of the Deep Space Network (DSN) at the highest
feasible bit rate. Figure 2 shows coverage of each spacecraft through 1968.

Note that during that portion of the missions when only a single station was
tracking Pioneer 6 and 7 the coverage consisted of short tracking periods

and long gaps. Appendix III contains detailed .coverage charts for both spacecraft.

I, UNIVERSITY OF CHICAGO EXPERIMENT OPERATION

i

The University of Chicago Experiments aboard Pioneer 6 and 7 were designed

to obtain inforrhatipn about protons and helium in the energy interval ~1 to 3
~4100 MEV/nucleon. The information includes spectra, arrival direction, and
counting rates for selected energy interval. The instruments are nearly

identical, charged particle telescopes which consist of a stack of three lithium
drifted, silicon, solid state detectors (D1, D2 and D3) separated by absorbers

and surrounded by a cylindrical plastic scintillator (D4). Figure 3 shows a

cross section of the telescope. Information telemetered to earth includes counting
rates for D4D2D4, D1D2D3D4, D1D2D3D4 and D1D2D3D4 coincidences.?

1 p1D2D4 requires the presence of a D1 pulse and the absence of D2 and D4.
pulses. ~ The detector not mentioned (i. e, D3) is not considered and may or

may not produce pulses.
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A total counting rate is generated for D4 via frequency to analog to digital
conversion ("analog rate meter"). In addition, 128 channel pulse height
information for D1, 32 channel pulse height information for D3, and angular
information (giving the relationship of the particle's arrival direction to the
direction of the sun) is transmitted for some D1D2D4 events.

The University of Chicago experiments may be commanded into two modes

of operation: "normal mode" and "calibrate mode." Calibrate mode oper-
ation modifies coincidence requirements on rates and pulse height analysis

to produce single detector counting rates and pulse height information. Instru-
ment operating mode is indicated in the data.

Table 1 describes each element of the particle telescope for both Pioneer
6 and 7. Figure 4 shows the dimensions of the telescope. Table 2 shows
energy ranges and geometrical factors for the various detector coincidence

combinations.

A, Rate Data, Normal Mode

Whenever a particle passes through the telescope and produces one of the -
four coincidence events _D1D2D4, D1D2D3D4, D1D2D3D4 or D1D2D3D4 =
it is counted in the appropnate one of four binary accumulators. These

four accumulators are never reset. Counting rate information telemetered

to earth consists of selected bits from each accumulator. Table 3 shows

these bits. A count rate is also generated for D1D2D4 events according

to telescope orientation., This is described in greater detail in the section

on angular sectoring.
B. Rate Data, Calibrate Mode

A command issued from earth places the University of Chicago instruments
into calibrate mode. In this mode of operation some of the coincidence re-
quirements are relaxed and single detector counting rates are produced,
which can be used to check instrument operation. Table 3 shows the re-
lationship between normal mode and calibrate mode coincidence requirements.

"

C. Pulse Height Data, Normal Mode

Particle events causing a D1D2D4 coincidence are subject to pulse height
analysis in D1 with 128 channel resolution and in D3 with 32 channel reso-
lution. Pioneer 6 transmits the last such event before readout on the
current format A or B frame, while Pioneer 7 transmits the first such
event following the preceding readout. If no new event takes place before
the current readout, the previous event is transmitted again. When the
event was D1D2D3D4 the D3 analyzer is reset to channel 32’.




D. Pulse Height Data, Calibrate Mode

Calibrate mode pulse height analysis in Pioneer 7 differs from normal

mode only in that the coincidence requirements for D1 analysis are re-

laxed from D1D2D4 to D41D4 In the Pioneer 6 instrument all logic re-
quirements are entirely removed, so a D4 and/or D3 event will cause analysis
to take place independent of any other detectors. In case the event is D1D3

the D4 binaries are reset to channel 128, while a D1D3 event causes the D3

binaries to be reset to channel 32,

E. Directional Information

In addition to pulse height information the direction in which the telescope
was pointing when a particle was pulse-height analyzed is also transmitted, -
as follows: when the telescope is pointing roughly 14¢° east of the space-
craft-sun line (see Figure 5 for geometry) a pulse from a sun sensor resets
a 5 bit accumulator which counts pulses from a 16 c.p.s. clock. When an
event is pulse height analyzed the configuration of the four highest order

bits is read into four storage binaries. The state of these storage binaries
is transmitted along with the pulse height information and the binary value

is called the "sector." An analysis of sector operation and use may be found

in Appendix I.

All particles causing a D41D2D4 coincidence are counted in a five bit "quadrant
scaler" when the angular sector binaries are set to specified values. The
values specified change, selecting successive quadrants, after each readout
(every eight frames-see section F) of the quadrant scaler. The quadrants, in
order 1 through 4, consist of sectors 1 and 2; 3 and 4; 5 and 6; 7, 8 and pos-
sibly 9 (see Figure 5). Quadrant data is useful only for transmission bit rates
64 bps and greater, and for total D1D2D4 rates greater than ~2 c.p.s.
Because of this limited range of utility the quadrant data was not included on the
data tapes. Persons interested in this data should obtain more information

from the experimenter,

Both spacecraft have spin rates of ~60 RPM. Due to a gas leak on Pioneer 6
its spin rate varies during the mission, as shown in Figure 6. The spin rate
is determined from the number of sun pulses counted in a 64 second interval
and is transmitted once each engineering subcom sequence.

F. Data Telemetry Formats

Table 4 shows the location of University of Chicago data in format A or B.
Information contained in the engineering subcom (format C) is the spin rate



counter ( word 15), the D4 analog rate meter (word 35), the U. of C.
instrument temperature (word 36) and the platform temperature (word
52). The science subcom (format E) contains the quadrant flag which
identifies the quadrant (bit 1 of words 1 and 9) and the contents of the
quadrant scaler (bits 2-6 of words 1 and 9).

III. DATA SUBMISSION TO NSSDC
A. Counting Rate Plot Submission

The data consists of microfilms of computer-generated plots of all counting
rates available for both Pioneer 6 and 7 from the beginning of their missions
through 3 January, 1969. Each plot for a particular rate covers one Bartels
Solar rotation period. Time axis labels are in day of year. The averaging
periods used were determined in such a way as to produce the greatest time
resolution comamensurate with a statistically significant sample. These
periods are integers multiples of , 01 days (14. 4 minutes). This choice

was made because the plotter's resolution is limited to .01 day.

Hand drawn additions to the computer-drawn real time data consist of man-
ually-calculated rates from duty cycle storage data and annotations to the
machine-drawn data where it is incorrect. Table 5 describes these additions.

B. Data Tape Submission

Data from both instruments from the beginning of their missions through

1968 is available on standard 7-track binary mode, IBM compatible digital
magnetic recording tape. The information contains all telemetered information
pertinent to the experiments with the exception of quadrant data (see des-
cription of angular sectoring)., The data has been edited to the extent that
doubtful information is flagged as such and unusable data is deleted.

The tapes contain physical records of 6000, 6-bit bytes in length. Each
physical record consists of 500 logical records of 12 bytes each. Logical T
records are either header records or data records. A header logical

record contains information on spacecraft operating format and mode as

well as the engineering data from all or part of an engineering subcom

sequence (64 spacecraft frames). A header logical record is followed by from 1
to 64 data records of the same engineering subcom sequence. During perfect
data reception with no discernible data errors the header will precede the
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complete set of 64 data logical records for a given engineering subcom
sequence. However, if there are errors in the data a header may
appear more than once in a given engineering subcom sequence, and
fewer than 64 data records will be presented for the engineering subcom
the erroneous data being deleted. Each such header logical
record will contain part or all of the engineering information it would
contain if it were the single header associated with a perfectly received
engineering subcom sequence. Therefore, in order to obtain all possible
engineering information for a given engineering subcom sequence (which
might not be the complete set available from a perfec{:ly received sequence)
21l the headers associated with the sequence should be used. Usually a
given header will contain only engineering data which is read out on frames
it and the next header. The header format appears in

sequence,

appearing between
Figure 7.

the U. of Chicago information from one

frame of format A or B telemetry. Also included is the time of trans-
mission of the first bit of that frame, corrected for transit time between
the spacecraft and earth. The format of data logical records is shown

Each data logical record contains

in Figure 8.

Each tape terminates with the 'EOD! flag set in the last good data record.

The rest of that physical record is filled to the standard length of 500

logical records. Following this physical record is a record 36 bytes in length
consisting of 3 dummy header records, each with the 'ET' flag set. Following

+his are 3 file marks.

Iv. DATA USAGE

A. Counting Rate Data

An average of a particular rate, R, may be found from the formula R = CN/T,
where N = number of counts per state change of a bit and T = time required to
produce C state changes in the selected bit. The bit selected is usually the
lowest order bit which changes state in a time longer than the current readout
(format A or B frame) period. The method breaks down when the highest order
bit available is changing state approximately once each readout. When this bit.
changes state exactly once each readout the calculated rate will be a maximurn‘.:
As the true rate increases above this value the highest order bit will change

state more often than once each readout and the calculated rate will decrease,
reaching zero when the highest order bit changes state exactly twice between
readouts. When the true rate is greater than the calculated rate due to these
unobserved state changes in the highest order bit the calculated rate is "saturated".
Table 6 shows the maximum observable counting rate for each telemetry bit rate.

In calculating rate averages from U. of C. data one should determine the scale
bit to use-by checking for consistency between two successive scale bits. For
example, if the 2™ scale bit is changing state 20 times for each state change

f the 29 - o
of the 27 scale bit, the 2% scale bit is clearly saturated; it should change state
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32 times for every state change of the 29 bit. If the averaging period chosen
is so short that the lowest order unsaturated scale bit changes state less
than once per averaging period the calculated rate will be erroneous since
only saturated data will be available for the average.

Note that the statistical fluctuations of a particular bit will obey the "s-fold"
distribution:

where dP is the probability of s events taking between t and t + dt units of
timae, & 1im the avers gﬁ counting rate and g=2", the scale factor of the bit.
Because of this the 2 bit should be avoided in computing rates since the
most probable interval between events is zero and hence the probability
of undetected state changes of this bit never goes to zero. (c.f. Evans,

The Atomic Nucleus, pp. 794-802.)

B. Pulse Height Data

Figures 9 thru 13 show the response of the D1 analyzer on both instruments

to protons and helium. Also indicated on these graphs are the thresholds

for triggering the D2 and D3 detectors. Figures 14 and 15 show D1 analyzer
response for both instruments for nuclei through O1 Figure 16 is a matrix
of about 450,000 selected pulse height events from Ploneer 6 chosen during
periods of high bit rate, good coverage and when no solar flare activity was
present. The time periods extends from launch through day 76, 1966. Super-
imposed on this matrix are lines which show where the preflight calibrations
predict particle tracks. The tracks are calculated for particles incident at
16.5 degrees from the telescope centerline, which is the angle corresponding

to the average pathlength, 1, given by
J

where 1is pathlength of a particle in D1 and (dG/dl)dl is the fraction of an
isotropic flux which is incident on D1 with pathlength between 1. and 1 + dl.

The spread of the data about these ideal tracks results from the 60 degree
opening angle, random fluctuations of energy loss in the detectors and electronic
noise. Events lying between tracks are due to a variety of effects including e
interactions within the telescope and undetected telemetry errors. See
Appendix II for a more detailed description of pulse height data usage.
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Telescope Element

TABLE 1

Description
P-6 : P-7

Ad

D1

A2

D2

»
(€3]

D4

Aluminized mylar window, 15 gaugé
Thickness: 0.0005341 gm/cnd 0.000530 gm/cm

Lithium drifted silicon detector

p=0.0p
w=416(=0.0969 gm/cmz) 3904(=0.0909 gm/cma)
Li=110p(=0. 0256 gm/cm?) 60u(=0. 0140 gm/cm?)

Radius=1.17 cm

Aluminum absorber
Thickness=508(=0.137 gm/cnf) 534u(=0. 144 gm/cmf?)

Lithium drifted silicon detector _
p=92u(=0.0214 gm/cmzz? 0.0u(=0.0 gm/cm?)
w=750p(=0. 175 gm/cmg 820u(=0.191 gm/crf
Li=150p(=0.0349 gm/cm®) 120u(=0.0280 gm/cnt)

Radius=1.17 cm

Platinum + 5% Iridium absorber
Thickness=3937u(=8.445 gm/cnf) (p=21.45)

Lithium drifted silicon detector
b p:0.0]J.
w=842u(=0.196 gm/cm2 8791(=0.205 gm/crnz)
Li=108u(=0.0252 gm/cf)  744u(=0.172 gm/cm?®)
‘Radius=1.328 cm

Plastic scintillator anticoincidence detector

h=
-



Coincidence

Kinetic Energy, MEV

TELESCOPE CHARACTERISTICS

TABLE 2

Kinetic Energy, MEV

Geometrical

Requirements Protons Helium Factor, M - Ster .
.. P-b P-17 P-6 P-7 P-6 P-7
szﬁzj. .6-13.9 .6-12,7 | 2.4-55 6 |2.4-50.8 5.8 X 104 5.8 X 102
DID2D3D4 [13.9-73.2 [12.7-73.0{55.6-293 |50.8-292 1.15 X 10" 4{1.15 x 107%
DID2D3D4 [73.2-175  [73.0-165 >293 >292 .15 x 107 % |1.15 % 10°%
— — | -4 -4

DID2D3D4 >175 >165 None None .74 X10 " [1.74X 10
*D1D2D3D4 i 4
DID2D3DE 13.9-175  [12.7-165 [55.6-293 |50.8-292 1.15 X 10 [1.15 X 10

-

% This rdte is the calculated sum of the second and third rates.
It is not transmitted.




TABLE 3

COUNTING RATE COINCIDENCE REQUIREMENTS AND BITS TRANSMITTED

Coincidence Requirements .Bits Transmitted

Normal Mode Calibrate Mode

P-6 P-7 P-6 P-7
D41D2D4 D1 D1 or D3 2) zf’"z? 213 2,2 zf’ 29 A3
D1D2D3D% D2 D2 205458 292459
D1D2D3D4 D3 ' |D4D2D3D4 29 2% 59 20247
Dip2p3Di | DID2D3D4 DID2D3D4 29 2% 27 3051 oK




R ' TABLE 4

Word No. Bit No.* Significance
4 1 (P-6) D1D2D4 rate 20 scale bit,
1 (P-7) . D1D2D4 rate 2% scale bit,
2 (P-6) D1D2D% rate 2% scale bit,
2 (P-7) D1D2D4 rate 2 scale bit,
3 Diﬁzﬁ rate 27 scale bit
4 D1D2D3D4 rate 2° scale bit
5 ) D1D2D3D4 rate 2% scale bit
6  D1D2D3D1 rate 27 scale bit
9 1-6 .low order'é bits of D1 pulse height
' (bit 1 is least significant)
10 : 1 highest order Bit of D1 PHA
2-6 D3 PHA (bit 2 least significant)
11 i-4 angular sectoring indicator

(sectoryg= 14y o~ contents; )

5 D41D2D4 rate 213 scale bit

6 0 for normal mode, 1 for calibrate mode
20 1 DiD2D3D4rate 2° scale bit

2 D4D2D3D4 rate 2% scale bit ‘

3 D1D2D3D4 rate 27 scale bit

s D1D2D3D4rate 20 scale bit )

5 D_1DZD3_I32 rate 2% scale bit

6 - DiD2D3D4rate 27 scale bit

*Bit 1 of a-given word is the first bit telemetered.



TABLE 5

ANNOTATIONS TO THE PLOTS

Symbol
l.
e
2.
'3, C C
or
—
4.

5.
- X
6.
Por P
¢ N :
7.

- Meaning

This is a data point calculated from
duty cycle storage data. The vertical

. error bar indicates the le¢ error in the

counting rate whereas the horizontal
bar represents the period on which the
average was performed. (Example: P-6
p1B2D4, day 15, 1966; P-7 D1D2D4, day
256 GG %

_Large hand drawn crosses which appear
during periods not covered by real time
machine drawn data are points derived
from saturated duty cycle storage data.
The rates calculated are reliable. How-
ever, the time has an uncertainty of
~t2 hours. (Example: P-6 D1D2D4, day
235, 1966; P-7 D1D2D4, day 256, 1966)

This is calibrate mode data and should
not -be mistaken for a sudden change in
the normal mode rate. (Example: P-6
D1D2D4, day 355, 1965; P-7 D1D2D4, days
229, 230, 1966)

This data is saturated (true rate is
higher than indicated) and must not

be trusted. (Example: P-6 D1D2D4, day
82, 1966; P-7 D1D2D4, days 241, 242,
1966) )

This symbol 'is produced by the computer
whenever the data quality is such as to
produce a questionable rate. This sym-_.
bol always appears directly on the gues-
tionable point. (Example: P-6 D1D2D4,
days 92, 93, 94, 1966; P-7 D1D2D4, day
272; 1966)

Data may be saturated or otherwise un-~
trustworthy and should not be considered
accurate. (Example: P-6 D1D2D4, day
83, 1966; P-7 D1D2D4, day 20, 1967)

Small machine drawn crosses appearing

in the middle of real time machine piot-
ted data are telemetry storage data.

The size of the cross does not indicate



Symbol

8. (cont'd)

10.

TABLE 5 CONT'D.

Meaning

either error bounds on the fate or the

duration of the period. The rate cal-

culated is true to about two percent.
(Example: P-6 D1D2D4, days 117, 118,
1966; P~7 D1D2D4, days 347, 348, 1966)

This telemetry sﬁorage point is to be
trusted whereas the surrounding data

- should not .be. (Example: P-6 D1D2D4,

day 249, 1966; P-7 none.)

This symbol appears directly above a
telemetry storage point which should
be treated as in 8 above. (Example:
P-6 none; P-7 D1D2D4, days 347, 348,
1966)

This is a lower bound on the actual rate
for the time covered by the horizontal
bar. (Example: P-6 none; P-7 D1D2D4,
day. 12, 1967) -




TABLE 6

MAXIMUM OBSERVABLE COUNTING RATES IN COUNTS/SEC.

Highest

Coincidence Order
Rate - Bit Transmission Rate in Bits/Sec.
512 256 64 16 8

T 13 ,

D1D2D4 2 [~8000% | ~8000% (2341 585 293
DID2D35E | 2’ | 1170 585 | 146 | 36.6 | 18.3
DID2D3DE |2 1170 585 146 36.6 | 18.3
TipzD3Did |27 1170 585 | 146 36.6 | 18.3

% This maximum is due to dead time effects and not to saturation.

L Ty DRSS




Figure 1.

Figure 2.

Figure 3,

Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9 - 14

FIGURE CAPTIONS

Pioneer 6 and 7 trajectories in a heliocentric coordinate
system in which the earth remains fixed on the Y axis.

Plot of Pioneer 6 telemetry bit rate v.s. time on a scale

of 10 days per inch. Data gaps shorter than . 041 inch on this
scale are not indicated., The vertical scale markings at the

left of each line represent the heights at which the 5 possible
bit rates appear; in ascending order they are 8, 16, 64, 256
and 512 bits per second. Pioneer 7 to be supplied.

Labeled cross section of the Pioneer 6/7 telescopes.

Dimensioned cross section of the two telescopes. Note that
*he dimension 4.750.inches refers to the inside of the inner
retaining cup (not shown) which defines the aperture for low
energy particles, whereas 41.828 inches is the inner diameter
of the D4 detector itself, Similarly the dimension 3. 395

inches is the height of the low energy defining aperture (not shown)

whereas 3.330inches is the height of the D4 detector itself.

Figure 5 (a) shows the orientation of the spin axis of the two

spacecraft, the direction of spin and the angle at which the

sum pulse is generated. Figure 5 (b) shows the sector and
quadrant timing. Figure 5 (c) shows the probabilities Pi(t) of
finding a particle in sector i after time t from the sun pulse.
This distribution is discussed in Appendix IIL

This figure shows the Pioneer 6 spin rate for the early
portion of the mission when it was changing rapidly,

Format of header records of our data tapes submitted
to NSSDC.

Format of data records on data tapes submitted to NSSDC.

To be supplied i
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Header Logical‘R'eco‘rd Format

Bit No. 1 12,13 2930 36)37 43 44 50,51 55,56 61,62 65

66

'C

69,70, 71172

: - s/C
- || Rate Tempera-f Tempera~ Frame Bit
ea I
rea Meter |_ture ture Rate Counter Rate Mode

Analog ﬂl—"latform Telescope k‘l Spin Extended

T
fi’ Bl £1,
Ri Al Ti

Note No. (1) () (3) @) Gy © ()

l

Notes:

L]

Analog rate meter is in counts per second (integer).
Platform temperature is in integer degrees Fahrenheit.
Telescope temperature is in integer degrees Fahrenheit
Spin Rate is in counts per 64 seconds,

.Bit Rate is an integer:
value' ¢ = error in source record.

' 1 =8 Bits per second transmission rate
"2 =16 bps

m 4= 64 bps

" 10,5 =256 bps

" 2030 =512 bps

©

Oy U W IV

7. 'Spacecraft mode is an mteger
value 0 .= error in source record.
M 2 =telemetry storage mode

"4 = memory readout - ‘. I , S
" 10;9 = Real time ' .
Note that the combination 2 + 4 =6 is the only valid combmatlon other than 10

8. ERR=1 if data in this header and following data records were taken'"
". from a suspect input record.

10°

otherwise it is zero.

10. ET=1 signifies that the header is a dummy logical record signalling the end of the

data tape.
11. Bit No. 72 is always 4 for a header logical recoxd.

42. The default value for any parameters out of range or otherw1se in error is zero.

Binary integer year in which data was acquired + 256 x spacecraft nimber (6 or 7).

9. BA=1 signifies that this header record was the first of a new telemetry acqu131t1on,

(8) (9) (10) ]

L 2an3rg



Data Logical Records

e e T,

. | h. )
Bit No. 1 3031 33;!37 4414 4849 52{33 - 5456 5§59 61%)2. 6566~ 69| 70 |T1]72|
i [ . = = e - et 228 =
Time Sequence| D1 || D3 DIDZ | DID2D3| D1234 || D23 || Sec- l Fla C/N o) ! 0
,,,,, Al Count | PHA| PHA| Rate|| Rate |Rate || Rate|tor | F'28 “l
¢ Note No. (4)- (2) (3) (o (5 () (1. (8) (9) (10) (11) (42)(13)
Note: 1. Time is integer deciseconds of year (seconds of year x 10).
2. Sequence is an integer, 0-63, corresponding to data frame number within an engineering subcom sequence,
3. D1 PHA is channel, uncorrected (0-4127). Channel No. = 1 + D1 PHA. '
4. D3 PHA is channel, uncorrected §0—-31). Channel No. =1 + D3 PHA, L
o, D1DZ are the 4, one-bit scales 2 3, 29, 24, zg_fc_)I_P-é; 213, 29, 26,. 22, for P-7 of D1D2D4 rate scaler.
6. D1D2D3 are the 3 scales (29, 2%, 20) of D1D2D3D4 rate scaler, :
7. D1234 are the 3 scales (29, 24, 20) of D1D2D3D4 rate scaler.
8. D23 are the 3 scales (27, 24, 20) of D1D2D3D4 rate scaler.
9. Sector is the value of the sector scaler (0-16).
10

. Flags: The flag is made up of four independent bits having the values in order:

value = 8 — parity error in Spacecraft (S/C) word 4.
" =.4 - parity error in S/C word 20.
" =2 - parity error in S/C word 9 or 10,
=1 - parity error in 8/C word 11.
Not that any combination is possible (e.g, 1 + 8 = 9.)
If any flag set, the subject parameter will be suspect,

<

11. C/N =1 when experiment is in calibrate mode, else zero,

12. EOD =1 for last data logical record in last physical record on a tape, else zero. All logical records
following such an EOD logical record are invalid. Only'occurs for last physical data record on a tape.

13. Bit 72 = 0 for data logical records. :

14. Any parameter which was filled in the source will be set to zero. Thus a D1 PHA of zero with the Flag =

2 could mean either that the source D1 value was zero with a parity error or that the source D1 value
was fill, .

i

g 2an3r g
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Appendices I, II, III will be supplied



; MU~ ; - ReCORD SHEET REC [ D 10,95 ]/
] NSSDC 1D NUWSER (€620 0/t ~0 """ DATA SET ENTRY k sumi::g:o%m oATe ﬁiﬁ

oate Y
; ?/0”661"3 '7 / REVIEWED o DATE o
] TYPE OF ENTRY 5 PUNCHED _______ DATE
3 NEW [©1 ADD {] DELETE [T} CORRECT [] NOTE DISCREPANCY [] ' [YERIFEED, o DetE

1234 % 6 7 8 ©101112131415161718192021222324252627282930313233H35363738394041424344454647484950 5125354558657 585060061 RE36416566676869MW71727374757677787 80

NAME OF DATA SET (33 CHARACTERS) CONTACT

cd PlBESHD PladEin ol [dbUNT RATES| BICkipsy

1 i ‘ T TR
S 15 B T B B o S e et o ____k_‘._._{
LTI T R ARt T LTI LT L] 1 L
s | e LT T T LT e
| [ i IEEAREN | i il L
D05t - BTooolns |, BToonN1- BT 200l | |11 11111 | il HAN CEE
1111 LT HIIRRRERREN | INRRARERAREER
r PERZ)DI zfgl:onD[gEYsﬁA;AOSE"T .(MMYY—MMYY) [ TT [ ’ | l x TT 1 i T [ = Tl
LI L] LTI } Ll BERNERAS |

PROGRAMS AVAILABLE FOR PROCESSING DATA SET

{ i T 1T RERIARERRNRRANARARRINNARRNRNIEEL
' |

17/1819202122/2324/2526/27/2829/30/3132/33/1343936§37(381304704142(43!4 454647{484 5d57‘52 3|54/58/565

] s3] SEFPELEE
58596061162(63 64656687/688970 7172:7. 747‘7%_777(17930

OTHER SUPPORTING INFORMATION

1 IERERNENNRREEN TTTT1T1] [TT]
JERERRRNERRIN | | L L

T‘(él%’;!az
l

—

~

DATA SET CHECK LIST ,

DATA REPOSITORY [] ACQUISITION AGENT Q’(S;OGRAMWNG SERVICES [} PUBLICATIONS [} SYSTEMS IMPLEMENTATION | ACQUISITIONS FILE [}

*P-PROPRIETARY
X-DATA EXCHANGE
O-OPEN

601-18(4/63) R




: NSSDC AIM FILE CODING - RECORD SHEET
NSSDC ID NUMBER %“075‘4' A E DATA SET ENTRY
ToNEER T
/8

TYPE OF ENTRY

NEW [/ ADD ] DELETE [T] CORRECT [] NOTE DISCREPANCY []

RECEIVED /@}J e EATE 2800570

SUBMITTED ______ DATE
REVIEWED _____ _ DATE
PUNCHED ) DATE
VERIFIED DATE

1234 9% 6 7 8 91011121314151617161920212223242526272829303132333435363738394041424344454647484950 51 525354555657585060616263646566676869707172737475767778780

NAME OF DATA SET (33 CHARACTERS) CONTACT

ENRAREREEENENINNRANRNARENRRANNNERREE NN

l . ¥
Llle&ri i

L 5 ORI R O O ) A R W O M O

ACCESSION UNITS

T BLOOEEE. | | L | 111 ofs]1
I } ]
| Briopidslel- Brdelda (11 11T 1]1[]] 1T | J
PERIOD COVERED BY DATA SET (MMYY ~ MMYY)
foseti-oglayra | 1L T11T | i D81
il LI I L
PROGRAMS AVAILABLE FOR PROCESSING DATA SET R
(V1] RER } IRER 1 p|7]1
T L |
§ALL'DAYA RECHIVED
1[2]3Ta[s[6]7[mlm o_-k;v v [1a[vshs[1 1 d102d2{222324]2526[27]2d20[30[3 1/32]33[34 393d373e[2c]a da1[s2as[adasliela 7[a8lads 5152%_:-1754555551 62|63/ 64656 r; 686970 71727374/ 787877|7 7@1?_9T
411
L ] e L e
i OTHER SUPPORTING INFORMATIO i
‘ I RN pis|1
i ' s | HEERN {00 N Leie)2

DATA SET CHECK LIST

DATA REPOSITORY ACQUISITION AGENT [ ] PROGRAMMING SERVICES [] PUBLICATIONS [] SYSTEMS IMPLEMENTATION [] ACQUISITIONS FILE []

PN Dl i) i Aol Gephipacent Dt

X-DATA EXCHANGE
O-OPEN
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