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1.0 MECHANICAL CONFIGURATION

The E. M. fields experiment on IMP-J uses two electric dipole
antennas and i triaxial search coil magnetic antenna to sense the
electric and magnetic field of plasma waves in space. The configuration
of these antennas on the spacecraft is shown in Figure 1.1. The
+lectric dipole antennas congsist of a fine wire, 0.021 inches in
diametez, w.th a nominal extended tip-to-tip length of 400 ft. The
outermost 50 ft. of each element is conducting and the rest of the
antenns is covered with an insu’ating coating.

The search coil antennas each consist of a high u core with
two separate windings of 40,000 turns each to sense A. C. magnetic
fields. The search coils have & length of 18 inches tip-to-tip and
are mounted on the end of a boom as shown in Figure 1.1. The axes
of the x and y' search coil antennas are parallel to the x' and y'
electric L.lenna axes.

The spacecraft rotates in the right hand sense with respect
to the +z axis at a nominal rate of 24 r. p. m. In orbit the +z

axis is directed toward the south ecliptic pole.
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the electric fields in the plasma) to differential amplifiers in the

main electronics housing. The A. C. preamplifier has an essen-
tially flat frequency response fram 10 Hz to 2 MHz. The D. C.
preamplifier is capacitively coupled to the antenna through a 3900 pf
capacitance. The frequency pass band (3 db points) of the D. C.
preamplifier is from 4.0 x 1073 to WOHz. This pass band includes
the nominal 0.4 Hz spin frequency of the spacecraft. The input
impedance of the D. C. preamplifier is 1010 ohms (see circuit diagram

below)

2.2 Magnetic Preamplifiers

Three orthogonal search coil magnetometers are used. Each
search coil has two separate windings of number 47 copper wire with
40,000 turns per winding. Each winding is connected to a separate
preamplifier so that there are two preamplifiers for each search coil
axis. The polarities of the two windings are arranged so that the

two preamplifier outputs are 180° out of phase thereby providing a
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balanced pair (+V and -V) of output voltages from each search coil

sensor. These balanced voltages go to a differential amplifier in
the main experiment package similar to the differential amplifiers

used for the electric antennss.

2.3 Differential Amplifiers

Five differential amplifiers (all identical) are located in
the main instrumentation package to receive signals from the antenma
preamplifiers. These differential amplifiers convert the balanced
differential signals fram the antennas to single-ended signais.

The E,, Ey, Bx’ and By outputs are routed to the Step Frequency
Receiver and the wide-band receiver, with Bx also being routed to
the magnetic field spectrum analyzer. The Bz output is only connected
to the step frequency receiver.

The E_and gy outputs are switched (by command) to form Eselect’

which goes to the wide-band receiver, the switchable passive filter

receiver, and the electric field spectrum analyzer.

2.4 Fourteen-Channel Spectrum Analyzer

Two identical seven-channel spectrum analyzers are used to
determine the electric and magnetic field spectral densities in the
frequency range from 20 Hz to 2.0 kHz. Each spectrum analyzer consists
of seven bandpass filters each followed by a log compressor. The
center frequencies and banawidths of the filters are listed in Table 2.1

and the frequency response of the filters is shown in Figure 2.3.
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Tablie 2.1

Spectrum Analyzer Channel Numbers and Frequencies

Channel Artenna
Number

1 Ex/Ey
2 Ex/Ey
3 Ex/Ey
4 Ex/Ey
5 Ex/Ry
6 Ex/Ey
7 Ex/ERy
1 Bx

2 Bx

3 Bx

4 Bx

5 Bx

6 Bx

T Bx

Center
Frequency

40.0 Hz
100.0 Hz
178.0 Hz
311.0 Hz
562.0 Hz

1.0 kHz

1.78 klz

40.0 Hz
100.0 Hz
178.0 Hz
311.0 Hz
562.0 Hz

1.0 kHz

1.78 kHz

Bandwidth

+30%
+15%
+15%
+15%
115%

+15%
+15%

Encoder
Read-out

IEF-0
IEF-1
IEr-2
IEF-3
IEF-4
IEF-5
IEF-6

IEF-T
IEF-8
IEF-9
IEF-10
IEF-11
IEF-1¢

IEF-13
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Sech log compressor hes & mmmic range fvrom 10y wolts to 1.0 woit

T T- 5. sui Frofuces = 0.0 to 5.0 wolt output proportiomsl to the
logerithe of the Izt sigmel strength. The output of each log
cmpressx is ascigned To sr smelog dsts lime of the spececra®™
encofer. These suplog dete lines sre identi®ied as INF-0, IEF-1,
—wey o TEF-13, =ni eve L7 converted by the spececre®™ smcoder with
mrrocmtely 538t scowery. The I3F ontputs fron the log compressors
e Ixternelly commisled Detwsen 2 pesk ani an sversge Dessurenent.
The pesk oxipt is sampled snd Teset every 20485 sec. in the high
fete Tete mofe (E1.32 sec. iz the low dsta rete mode). The detailed
seriior on Tixing. The sversge outpot hes & time constant of 0.1 sec.
exf is also sempled omce every 2048 sec. in the high dste rete mode

B1.32 pec. in the loy dsts Tate mode).

-5 Low-Freguency Weveforn Znplifiers

-
<

:n.::‘mTJ..;»:.D".’mL-O&)dngsfrmthe"r,E.,E,,
t.n:'::,m. mix,lniES,mtinbennedto
determine static electric fields in spece from the spin modulsted
of these outpuis. ﬁgfmlm-ﬁ’eqmncsuvefmoutmsue
ssxpled eni 4D comverted [B-bit securacy) by the spacecraft encoder.
These amelog outpuls are lsbeled Se-1, Se-2, Se-3, and Se-k. The
supling scheme compists of taking one set of 1€ egually spaced
saxples of ell four omtputs during a complete rotation of the space-

crafl every 10.2% seconds. The geins of the electric field s=veform




Channels are approximstely O.c. The maximm potential difference
which can be detected without saturation is therefore + 2.0 volts
(egquivalent to a static electric field of ~ 2.0 volts/100 meters

~ 20 uwV/meter). (See calibration section for yrecise values.] The
A/D converter quantizing step size is 1/200 of 5.0 volts so the

mirimm detectable electric field step is 0.2 m¥/m.

2.6 Synchromous Five-Charnel Step Frequency Receiver

A tumable five-chamnel double conversion receiver is used to
obtain simultaneous waveform information from 30 Hz to 3 kHz. The

conversion frequencies for these five channels, fo' and fIF (see

Figures 2.1 and 2.k), are derived from the sare source to preserve
the relative phase of sigmals in each of the five channels. The

conversion frequencies fo' and fII‘ are obtained by counting down

from a crystal oscillator which is at & naminal frequency of

fo = 4.0 MHz. The receiver center frequency is given by

where £ , = fo,'n and £ = fo,'N, so that
11
r=1, (E - ﬁ) °

The dividing ratio N = 512 is fixed, giving £f__ = 7812.5 Hz, and the

IF
dividing ratio n is controlled by command, as shown in Table 2.2.

The second frequency conversion at £ is performed by using two

IF
conversior siguals shifted by 90° in phase. This second
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Frequency 1247 Ca;l:;rnds* 1160
30.6 Hz 0 0 0
61.5 1 0 0

124.0 0 1 o

252.0 1 1 0

520.8 1 0 1

1116.0 1 0 1
1802.0 o] 1 1
2604.0 1 1 1

*Reset by command 112T

510

504

196
480
L4u8
416 ‘
384
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conversion beats the received signal to approximately zero freguency

and provides two outputs per receiver channel proportional to the
cosine and sin* Yourier coefficients of the received sigml at
frequency f. The bandwidth of the receiver is determined by a 0-10 Hz
active filter after the second conversion. The cosine and sine out-
puts of each channel are sampled and held by sample and hold circuits
in the experiment. The 10 wvoltages remresenting the cosine and sine
outputs from all five antennas are A/D converted and transmitted as
IEF-14 through IEF-23 once every 10.2L4 seconds in the high data rate
mode (see Table 2.3). The cosine and sine outputs of all channels have
a fixed bias voltage of about 2.5 volts which must be subtracted

from the transmitted woltage. The cosine and sine outputs can dbe

used for complex representations of observed wmveforms according to
the relations

E () = Re {Exe‘i‘”t
where Ex = (Ex cosine) + i(EJC gine).

It is then possidble to compute time average quantities, < >, such

a8 the polarization vector

. =8
2 B
dat
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Table 2.3

Output
Cosine
Sine
Cosine
Sine
Cosine
Sine
Cosine
Sine
Cosine

Sine

Encoder
Read-Out

IEF-14
IEF-15
IEF-16
IEF-17
IEF-18
IFF-19
IEF-20
IEF-21
IEF-22

IEF-23

ot bt sk 2y



and Poynting flux

from complex relations such as

<bs - Re(j} (-1B)*}
|Re(B’ x (-iB)*]} |

and < 8> =(1/2)Re (i),

The gains of the electric receiver channels and the magnetic
receiver channels are controlled by two separate discrete gain control
loops to maintain the output voltages at a level appropriate for
8-bit sampling by the encoding system. The gain control states are
updated and transmitted once every 10.2k sec. (40.96 sec. in the
low data rate mode) as digital performance parameters (DP). The gain

states and corresponding DP codes are summarized in Table 2.4.

2.7 Switchable Passive Filter Receiver

An eight-channel step frequency receiver (referred to as the
switchable passive filter receiver) is used to obtain electric field
spectrum measurements in the frequency range from 5.6 kHz to 178 kHz.
This receiver consists of a set of eight passive filters followed by
a single channel log commressor. The filters are sequentially switched

between the electric differential amplifier output and the log




Table 2.4

DP Code*

2-33; 3u4; 35; 36

0

= © O (o] (o]
[

= O = O O
o

0

SFR Gain States

Gain

1024

*Commutated between E Gain (when A3 is low) and B Gain (when

A3 is high)




compressor one at a time. The switching is controlled by clock lines

85 8y, and a In the high data rate one complete cycle of all

3
eight channels is completed once every 10.24 seconds. The frequency
response of the eight filter channels is shown in Figure 2.5. The
center frequencies and corresponding 8y, 8, a.3 clock line positions
during which the log compressor is sampled are shown in Table 2.5.

The time constant of the log compressar output is 0.05 seconds.

2.8 Impedance Measurement

The antenna impedance measurement consists of a 30.5 Hz sine
wave vwhich is capacitively coupled to the Ex antenna. This sine
wave is turned on for 81.92 seconds every 10.9 minutes (C27 rate).
The impedance measurement can be turned on or off by command. The
impedance of the coupling capacitor (3.9 pf) is normally much larger
than the antenna impedance so that the impedance measurement circuit
effectively drives the antennas with an A. C. current which is 180°
out of phase for the two antenna elements. The antenna impedance
is then proportional to the A. C. voltage difference between the
antenna elements, which can be determined from the 40 Hz channel of
the Ex spectrum analyzer.

A block diagram of the impedance measurement drive circuit is

I Y
- Vie+

shown below.
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Frequency

5.62 kHz
10.0 kHz
16.5 kHz
22.0 kHz
31.1 kHz
56.2 kHz

100.0 kHz

178.0 kHz

Table 2.5

Bandwidth

+7.5%
+7.5%
+7.5%
+7.5%
+7.5%
+7.5%
+7.5%
+7.5%

Clock Line
8y 8,
1 1
0 1l
1 0
0 0
1 1
0 1
1 0
0 0




2.9 Wideband Receiver

The wideband receiver on IMP-J consists of a 1 kHz low pass
filter followed by a log compressor circuit as shown in Figure 2.l.
The SFR-2 output from the log compressor is used to irdicate the
signal strength in this channel. The A. C. output of the log compressor
bas a non-linear (logarithmic) input-output characteristic to compress
the amplitude variations of the input signal (~ 80 d%}! to a range
(20 db) suitable for wide-band transmission. The A. C. output of the
log compressor modulates an 8.5 kHz subcarrier which is transmitted
to the ground by the analog (range and range rate) transmitter on
IMP-J. The wideband receiver can be connected to any one of four
antennas (Ex’ Ey, B, or By) or can be used in a frequency conversion
mode to receive signals from either the Ex or Ey antennas (determined
by the Ex/Ey select switch) at a center frequency of either f; = 2.0 Miz,

£, = 500 kHz, f, = 125.0 kHz, or f, = 31.25 kHz, as determined by

3
command. In the freguency conversion mode the 0-1 kHz frequency
spectrum out of the wide-band receiver gives the frequency difference
between the received signal spectrum and the selected conversion
frequency. The frequency conversion mode is mainly intended to allow
IMP-J to be used as one leg of a long baseline interferometer at

these frequencies. The conversion frequencies are obtained by dividing
down the internal f = 4.0 MHz crystal oscillator (see Figure 2.1).

To provide precise information on the frequency of this internal

oscillator a reference frequency, f

Ref = fo/lozh, is also provided

in the wide-band output.




2,10 Command Modes

The E. M. fields experiment has a total of nine commands,
112T through 119T. One ot uhese commands 113T is the experiment
power off command and does not connect to the experiment. The power
on command, 112T, also acts as a reset command for three of the six
latching relays used in the experiment (114T, 115T, 116T). 95T
resets the other three latching relays (117T, 118T, 119T). Since the
driver circuits for the latching relays are not energized when the
experiment power is off, the latching relays are not reset by the
initial power on command. The internal latching relays are set
by commands 114T through 119T. The function of these commands is

sumarized in Table 2.6.




Table 2.6

Commmand Functions

Command Function
9ST Reset (117T, 18T, 119T)
1127 Power On/Reset (114T, 115T, 116T)
113T Power Off (not connected to exp.)
Command Function
11hT 115T 116T E x/sy Switch SFE Frequency
0 0 0 Ex 30.6 =
1 (0] 0 EV 61.5 -
0 1 0 E, 12L.0 =
1 1 0 Ey 252.0 Bz
0 0 1 Ex 520.8 ®
1 0 1 Ey 1116.0 Hz
0 1 1 E 1802.8 Hz
1 1 1 Ey 260%.1 Hz
Command Function

117T 1187 1197 Z Measurerent wWide-Band Voce
0 o] 0 off E
1 0 0 off %.
0 1 0 off B,
1 1 0 ofe sy
0 0 1 Ou 2.0 vz
1 0 1 On 500 k¥z
0 1 1 on 125 kiz
1 1 1 On 31.125 kiz

F
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Line

IEFO

IEF1

IEF2

IEF3

IEFL

IEF5

IEF6

IEF7

()
(P)

(4)
(P)

(A)
(P)

(A)
(P)

(A)
(P)

(A)
(P)

(A)
(P)

(A)
(P)

3.2 Spectrum Analyzer IEF-0 through IEF-13

Data from the fourteen S. A. channels is read by the
analog spewer. There are a total of 48 spew positions (0
through 47). The 48 spews takes ~ UBO m.s. Spew time is

independent of Bit Rate. Each spew is 100g counts (10 ms)

of clock line CS) wide. Data readin during each spew

takes 40 cts (5 ms) centered in the spew. (See GSFC #GE
1281-509 IMP-J Misc. Slab Analog Readin Wave Forms). Spewing
occurs twice per page, at the start of SEQO and SEQS.

Average values are read in during SEQO, Peak values read in

RV

during SEQ8. Read out occurs during following half pege.

Data Read In Data Read Out j
Spew Seq Delay from Start Page* Seq Frame Channel 1
Position of Half Page
ig g } 2040g +0 13 0 8
+1 5 0 8
17 g } 2140g +0 13 O 9 1
17 +1 5 0 9
18 0 } 22l0g +0 13 O 10
18 8 +1 5 0 10
19 0 ) 2340g +0 13 O© 11
19 8 +1 5 0 11
20 0 } 2lkog +0 13 0 12
20 8 +1 5 0 12
21 0 } 25408 +0 13 © 13
21 8 . +1 5 0 13
22 0 } 2640g +0 13 0 1
22 8 +1 5 0 14
23 0 } 2740g +0 13 0 15
23 8 +1 5 o] 15




IEF8 (A) 2l ) } 3040g +0 1k 0 8
(P) 2k 8 +1 6 0 8
IEF9 (A) 25 0 31ho8 +0 14 0 9
(P) 25 8 +1 6 0 9
IEF10 (A) 2% o} 32404 +0 1k 0 10
(P) 26 8 +1 6 0 10
IEF11 (A) 27 0 3340g +0 1k 0 11
(P) 27 8 +1 6 0 11
IEF12 (A) 28 0 3“*08 +0 14 (o] 12
(P) 28 8 +1 6 0 12
IEF13 (A) 29 0 } 3540g +0 14 ) 13 .
(P) 29 8 +1 6 0 13

*Page of +0 indicates same page, -1 page before, +1 following page. ]




}

3.3 Low Frequency Waveform Analyzer SE-1, SE-2, SE-3, SE-U

These lines are read in under the Analog Sectoring Format.
There are 16 sectors (1-16) per Spin. Read In occurs during the
first integral spin starting after the end of Seq. O and Seq. 8.
Sectoring is iniependent of Bit Rate, and there will be 2
sectoring operations per page. Since sectoring is "in phase"
with clock line C,,, thus there may be up to a 100g count (10 ms)
delay between‘i3:7§3 and vhen the samples are actually sampled.
(Sampling "should" start on the high to low transition of line
16~/SP. Each sectoring channel is 100 cts (10 ms) wide.

Sampling takes 40 cts. (5 ms) and is centered in this channel.

The sector read in occurs approximately (not exactly because

due to the phase difference between C,, and 18~/SP and other
time delays) every 22.5° starting at 0°. The high to low

transition at 16~7SP occurs exactly every 22.5° starting at 0°.
Time delays from transition of i3~78P

Line Minimum Maximum
Sel hOB 1&08
Se2 1kog 2kog
Se3 2&08 3‘+08

Sek 3kog Llog

-t re e hamaila




Line

1IEF14

IEF15

1EF16

IEF1T

IEF18

IEF19

IEF20

IEF21

IBF22

IEF23

Since the output voltages are clamped, thg data sampled represents the value each
line nad at the start of the half page. (As if all ten lines were sampled at tre

same time with no delay, at the beginning of the half page.)

3.4 Step Frequency Receiver IEF-14 through LEF-23

The ten SFR lines are sampled by analog spewer.

Voltages

are clamped during spewing (clamped by IEF-END). Read out

occurs during following half page.

description of spewer).

Date Read In

Spew
Position
30

31

33

34

35

30

37

38

39

Segq

(e X @] oo [eoN @) (o oR @ ;O @O wo (o R

lec) @]

Y
8

Delay from Start
of Half Page

361;08
371&08
kokog
L1kog
heuos
13k0g
LLL g
L5L0g

LoLo
8

}47)4»08

(See S. A. for more complet=

Page

Data Read Out
Seq Frame Channel
b 0 1%
6 0 1%
1k 0 15
6 Q9 15
15 0 &
7 Q g
15 Q 3
7 Q 3
15 Q 10
v 0 12
15 O 11
7 o 11
15 V) 12
7 0 12
15 C 13
7 0 1
15 0 1%
7 Q 1%
15 0 15
7 0 15
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SEF Freg
S.£ xfiz
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10 kR
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3.5 and 3.6 Switcheble Passive Filter and Wideband SFR-1, SFR-2

Data Zrom the 8 SFF and WB channels is read in under the ESAS
formet. This formet is dependent upon data rate. REach channel is
40y counts wide in the 1600 BPS Mode and 200y counts wide in the
300 BPS Mode. In the 1600 BPS mode sampling occurs during the whole
channel. In the 400 BPS mode sampling occmrs only during the last
quarter of the chanpel. Delsrs - » given to the center of the
chennel in the 160C 3PS mode oaly. (T; ¢owpnte the delays in the
50C BPS mode multiply delays ty % and asi 60 ots.) The SFF chanpels
mwmmamwcmma,az,aa
(tbese clock iives are Bit Rate Gzpendent; = s pericd is always 2
®23-, 8,'s period is & seq., &3's per2ad is £ seq.) twice per page.
The W line is samrpled (everly spuced samples) 16 times per pege.
Frequency is changed by commends. Readout occurs during following
seguence Tur both ST end WA.

Data Bes2 In Data Read Out
Seg  Freme Chanmnel Delay Fage Seg Frame Chanmnel
LY 9 > 1.1.260a () 1 (o €
B Q9 b} { } 0 Q o F 4
1 g 5 i 3‘35%} 0 2 © 6
5 S b c 10 o) €
2 S 5 51260 o 3 o 6
Y S 5 { } 0 1n ° 6
2 S 5 71260 c L' e €
o 9 g { } 0 1z c €
L S 5 111260} © 5 0 €
iz S b i ’ c 13 o] £ .
5 z 312659 © € c €
2 S S { I c 1% 0 €
€ 4 z 15125 > 7 < <
S-S i T A S
7 S z {mzsag] c £ o 3
S S 5 < C €




——————-——"

Data Read In Data Read Out
WB Sample Seq Frame  Channel  Delay Page Seq Frame  Channel
1 0 13 5 15260 0 1 0 7
oy 1 13 5 352_'608 0 9 0 7
3 2 13 5 55260g 0 2 0 7
L 3 13 5 75200 o 10 0 7
1 Zpage l s 4 13 5 1152608 o 3 o 7
) 5 xR 5 13,52608 0 1n o T
T ° 13 5 155200g o L 0 7
& T 13 5 175200 © 12 0 7
Q 8 13 5 15260 Q 5 0 T
10 Q 13 5 352004 o 13 0 7
11 10 13 5 552604 0 o 0 T
1° 1 13 5 T5260g 0 1k 0 T
= age) g i 13 5 BTSN 7 0 T
1k 13 13 5 135200g 0 15 o 7
15 1i 13 5 1552004 o g 4] e
\1:; 15 13 5 1T5200g 1 0 7




S T T T T TR e T TR

3.7 Digital Paramters

The digital parameters are sampled and transmitted without
delay. Each parameter is sampled 4 times per page. The digital
parameterg are commted by clock line 33. During SS-0 and SS-2
B Gain and Cmde 1, C and 3 are read in, during SS-1 and SS-3

E Gain and Cmds 4, 5 and © are read in.

Lline S§S Function Segq Frame Channel
DFC-7 Q.2 o 1 1, 5, 9, 13 8 L
1,3 CMD L4 {
DFC-31 o.° oD 2 3, T, 11, 15 8 L *
1,3 oD 5
DFC-32 0.2 o 3 3, 7. 11, 15 ] 4
1,3 M ©
DFe-33 0.2 RGain - 3, T, 11, 15 12 L
1.3 Poaip Bt © (2)
Dro-3% ANy Reain . 3, 7. 11, 15 1 L
1. Esain Bit 1 (&)
DFC-35 0.2 Raain ..~ .o 3. 7. 11, 15 1o N
1.3 eip Dt < (8)
3T- Q.2 Reain .o 3 (io) 3, 7. 11, 15 12 N

1,3 EGain

Bote: Since the sampling of data ocaurs over most of the telemetry
farmal ani each cammand is sampled oniy once per half page it is
almost izxpassidle o Jeterzine when a commni change occurs to a higher
resolttion thar 1, 0 page. It woo decided that the command status of )
the WR receliver associated with a particular half page of data should

indicale as nearly 8s possidble the corEmnld status &t the star of




that particular half page. Since 2 the 3 commands (4, 5, and 6)

for the WB status are sampled in Seq. 7 and 15 the commands read in
during the half page before best represented the WB status at the
start of the particular 1/2 page. For uniformity the SFR status

is also taken from the half page befare. The SFR gain state sampled

the half page befare exactly represents the gain state the sgystem is

in when the data is sampled during the particular half page.




Line
AP-12

AP-4T

3.8 Analog Parameters

These lines are sampled under the ESAS format with a
one sequence delay between read in and read out [Boom temperature

(AP-47) is read in only during odd pages.]

Read In Read Out
Function Seq Frame Channel Page Seq Fraxe Channel
+6 voltage monitor 11 1 5 +0 1k 5 5
Boom temperature 12 0 4 +0 15 0 5




3.9 Optical Aspect System - Sun Time, Spin Period

Sun Time is the number of counts of clock line C5 from

the start of the page to the first sun pulse. Spin Period
is the number of counts of C5 accumulated over 1 spin.
There are slightly less than 8 spins per page.
Some use full calculations.
The amount the ST advances in 1 page is computed by
STADV=108xSP—1+OOOOO.
The number of degrees the spacecraft rotates in 1/2 page
2200()008 ,
- {
3045
The number of degrees the spacecraft has rotated from the

start of the half page and when the data is sampled:

Q= 2%% x 5508
SP
Spin Period__ = -————10——3
6.464 x 10




-

Errcrs in the Optical Aspect System:

Several error modes have been detected in the optical aspect
system, but as of yet no error in ST has been detected when

the SP is correct.

1) Spin period error but correct ST. Spin period is often in
error by ~ + 1038 counts. This is thought to be caused by
an internal reflection.
2) Both SP and ST in error
a. The ST is ~ ;1038 ccunts in error when the SP is
+103g counts in error.
b. The ST is equal to the correct ST plus the Spin Period,
the SP is off by the +103g counts.
c. The ST is equal to the correct ST plus the Spin Period and

~ #1035 counts when the SP is off by ~ +103g counts.

When errors do occur in the optical aspect system due to the
internal reflections, the sectoring operation may not start at
the correct time and may not have the correct sample spacing.
Unfortunately only optical aspect data from 1 of 8 spins is
obtainable, thus there is no way to determine if the sectoring

is being performed correctly.

.




4,0 QUICK LOOK PRIRTOUT FORMAT

4,1 General Description

The general layout of the quick look printout is shown in
Figure L.1, which is a sample quick look printout.
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L.. &FR Symbol Definitions

I. Additions

A.

B.

For the additional computations let

]
"

(IEF-14) -
(IEF-15) -
(1IEF-16) -
(IEF-17) -
(1IEF-18)
(IEF-19)
(IEF-20)
(1IEF-21)
(1EF-22)
(IEF-23)

cx

= =
<<%
[ [} ]

aw

w W
]
»

"

)
<

w
<
[}

mO
N
]

]
()

Computations
1. Polarization

Px = (Bey Bsz

Py
Pz

X
xl5
X6
7

X18
X

19

%50

X1

X0

X

23

Vector

- Bez Bsy)

(Bez Bsx - Bex Bsz)
(Bex Bsy - Bey Bsx)

& = X

(Px2 + By + Pzz)l/e

By Py

Tl nle p22)1/2

e Pz

TR+ R+ p2)1/2

The x,, through x.. are
vuia%iea which vgh be
provided by IOF engineers
mrior to & computer run,
and may be updated during
a run.




2
' 2. Phase Angles and Magnitude
1
| By = [(Bsy)® + (Eey)21Y/2
Bx = [ (Bax)? + (Bex)21¥?2
2
By = [(Bay)? + (Bey)2) Y2
Bz = [(Bsz)2 + (Bcz)‘?]]'/.2
O = Tan"1 (%x,s) 6 must be in degrees
1 and cover a full 360°
91'3' = Tan (-gcfy!) (the sign of the numera-
| -1 ,Bex tor and the denominator
! ek = Tan = (=—) must be used to determine
Bex which quadrant 6 is in)
| o, = Tan"t (25
By *Bey
ran-} (B2
eBz fan (Bcz)

C. Format: Should inted th d b
plgged ?g gﬁynconvggigg lgzagfggeggecggpu%g pgint-
out and monitor. :

Ex Ky Bx By Bz
data data data data data
L em eBx eBy 85z
data data data data data
Px By Pz
data data data
ITI. Modifications
A. Decode AGC code in place of the four binary digits display

numerical gain. .
The numerical gain of the AGC can be ccmputed by the formula

GAIN=AxBxCxD




where A = 1 if the first binary digit from left is equal to
Logic 0, A = 2 if digit is equal to Logic 1.

B = 1 if second binary digit from left is equal to Logic O,
B =1L if digit is equal to Logic 1.
C = 1 if third binary digit fram left is equal to logic O,

C = 8 if digit is equal to Logic 1.

D = 1 if last binary digit is equal to Logic 0, D = 16

if aigit is equal to Logic 1.

Thus an AGC value of 1010 - 2 x1x8 x 1= 16

" B. Decode command status far wideband receiver channel and frequency

1147 117T 1187 1191 Channel
* 0 0 0 -+ BEx
* 1 0 .o By
* Q 1 0 Bx
* 1 1 0 By
1 0 0 1 By
0 | 0 0 1 Ex
1 1 0 1 Ry
0 1 0 1 Ex
1 0 1 1 Ey
0 0 1 1 Ex
1 1 1 1 Ey
¢ 1 1 1 Ex

Freq.

0-1 kHz
0-1 kHz
0-1 kHz
0-1 kHz
2 MHz

2 Mz
500 kHz
500 kHz
125 kHz‘
125 kHz
31.1 kHz
31.1 kHz

Saaa d

vy




#INDEPENDENT OF 114T

The decoded in formation should be placed in the position indicated
on the computer format sheet.

C. Decode Command Status for Step Frequency Receiver Frequency

1147 1157 116T Frequency :
0 0 o} 30.6 Hz
1 0 o 61.5 Hz
0 1 0 124.0 Hz
1 1 0 252.0 Hz
0 0 1 520.8 Hz
1 0 1 1116.0 Hz
0 1 1 1802.8 Hz
1 1 1 260L4.1 Hz

The decoded information should be placed in the position indicated
on the computer format sheet.




T TRy

- N M N D0 N

98  2T-av 83up €2

02 TH-qv B} Ep 22

SPUBERO) PIPOIIJ IIATIVGY c:upocgm T J6TT BYBP 12

UpUSMO) PIPOIR] IWATEIRY Aoustbary disg, 0 gt B3P 02

- -

T

T ISTT 83VP LT

0 Iytt v3ep gt

®B38P WP  W3IBDP WP B¥8P _ w09°2 - ST

V3P  VIWP  BIEP  WIBP  wywp ] B38p ¢ 9t 1T
v38p 838D 838D 8y8p 998p e Hou<

B3IEP ULEP W3  BIWP  wqwp ] B3P gL'l €T

Bvyep 83%p v3wp ®38p B39p c B8P 00°T AN

B3IBP  WIBP  WIBP  BIWP  wqwp 2 B3BP  095° T

®IBP  BIBP VWD  BIBP  wmaup 2 v®p TTEC ot
838D BjEp  ¥3WP ¥38P  gymp 00$ 2 B3P 7A
T W wER W wep A5 2 vl OOT*
VWP BIWP  VIBP  VIBD  wqEp 8LT T ®38P  O%0°
vy8p v3Rp Bvy%p ®q8p B3Ep 00T T 838p gL°T
B3P  W®P  BIBP VB myep 9 T BI®P  00°T
838D 83%p B3Ep 8D dwuu 1€ T Bq®p 096*
B3 Ep 838D 838D B3RD B3P 22 1 338D T1€°
B8P  WIWP  ¥IBP  VYVP  magp G OT T ¥%p QLT
®3®pP  ®I®P  WIWP  WIEP  ®IWP  0°OT T BEpP  QOT°

P Xd x4 xq eleq 9°6 T 8387 040 0

s tds s s VIva ZD uJs (v 0)d ant <P

(Butpesx 98exeAw J0 yuwad o3 7da0X3 JTBY PuUeEdIS 03 T8OTITFuspy #Bed Jo Jrey 3831J)

w3uq Jo ¥Fuy /T I0F wwIOY I9ndwoy



5.0 CALIBRATIONS

5.1 Electric Antemna

The lengths of the electric antenna elements was measured
before launch at GSFC. The measured length is from the side of the
spacecraft to the tip of the antenna. To obtain the tip-to-tip
length, the diameter of the spacecraft (4.45 ft.) must be added to

the element length. The measured lengths are summarized below.

Antenna Element Length Tip-to-Tip Length
+Y 197.0 ft.
Y 198.0 ft. } 399.45 ft.
1 mm ) e

The conducting outer tip of each element was carefully adjusted to
a length of 50 ft. 3 in. for each element.

The base capacity of the electric antenna mechanisms (not
counting preamps and cables) was measured under both extended and
retracted conditions by EMR (Mr. Keuneth Thom). The extended measure-
ments were made with the element coiled on top of a wooden table
serveral feet from the mechanism. The extended capacity measurements,
although they do include some contribution due to the element, are

within a few pf of the value (26 pf) obtained on an engineering unit
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in which the element was actually cut off after extension so as to
determine the true base capacity. The error in the extended base
capacity measurements due to the axtended portion of the element is

therefore believed to be not more than 5 pf.

Antenna Base Capacity*
Mechanism Retracted Extended
+¥ 66 to 68 pf
' 66 to 70 pf 30 pf
+X 65 to 68 pf 30 pf
-X 60 pf 31 pf

*Frequency = 1 kHz

The base capacities of the electric antennas (in this case
with preamps) were also measured in the retracted position by driving
the antenna with a calibrated reference capacity and measuring the
attenuation.

The results of these measurements are summarized in Table
5.1.1. The direct input measurements were made by grounding the
opposite antenna element and driving the antenna directly with no
attenuation between the voltage generator and the antenna. The CRef
measurements were made with the opposite antenna element still
grounded, but with a reference capacity (CRef = 8.2 pf) in series
between the voltage generator and the antenna. All measurenents

were made at a frequency of 1 kHz.




Table 5.1.1

Base Capacity of Electric Antennas

Antenna
+X -X +Y -Y
Facet 14 6 2 10
Compressor Output (Direct) L .49 volts 4.49 volts L.49 volts 4,49 volts
Compressor Output (cRef) 3.22 volts 3.17 volts 3.19 volts 3.18 volts
Equivalent input difference between 24.0 db 25.4 db 24.8 db 25.1 db
Direct and cRef*
R = ratio (mrect/cR ef) 15.85 18.62 17.38 17.99
Cy (retracted) = CRes (R-1) 121 pf 1Ly pf 134 pf 139 pf
Cy (extended) = Cq (retracted) - 35 86 pf 109 pf 99 pf 104 pf

¥From spectrum analyzer calibration data for channel IEF-O.
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5.2 Search Coil Calibration

The absolute sensitivity and frequency response of the IMP-J
search coils were determined at the NLRO field test site using a
transmitting loop with a known A. C. current at a known distance from
the search coil. The detailed configuration of the transmitting

loop and search coil are shown below.
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2]1] dsts were tzken with V = 0.2 volts pesk-to-pesk across the resistor
8 = 20 ctm. The current through the loop was therefore I = 0.01

axps (pesk-to-pesk). The B field st the search coil is therefore
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(cont'ad.)
X Y Z SPARE

Freguency IOF 2-10(A) IOF 2-11(B) IOF 2-12 IOF 2-13(C)
av g av g av g aAv g
VoTEEs VoPkEs VoPBEs VoTBEa

3.00 kdz 0.2k 0.80 0.24 0.80 0.23 0.77 0.22 0.73

3.50 kiz 0.20 0.57 0.20 0.57 0.19 0.5% 0.18 0.51

.00 x5z 0.17 0.k3 0.16 0.%0 0.15 0.37 0.16 0.0

*Feak-to-peak voltage

All output voltsges sre messured zs pesk-to-pesk volts. The gein

fmm.g.mliuitoaﬁeqnmofl&isdeﬁnedu

&v \
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The grin Tactors sre plotted in Figures 5.2.1, Trongk 5.2.% for
Tour sensors. The normelizes eanplifier gnd coil sensitivity, ¥°,
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The single coil sensitivity, is given by

Balanced
Outputs

The factor of 2 in the above formule is to account for the fact that

two separate coils and presmplifiers are used to produce the balanced
differential outputs V+ and V_. The polarity of the input to the

two preamplifiers is such that two outputs are 180° out of phase,
thereby increasing the effective gain by a factor of 2, relative to

a single coil/preamplifier system.

The preamplifier gains have been measured as follows




The above configuration is used for all voltage calibrations in which
the search coils are disconnected. The preamplifier gains measurements

are summarized as follows.

X Y Z SPARE
IOF 2-10 IOF 2-11 IOF 2-12 I0F 2-13
Frequency Vin vout Vin vout Vin Vout Vin vbut
mV Volts mV Volts mV Volts mV Volts
100 Hz 79.8 1.46 13.6 250 13.5 249 13.6 250
500 Hz 80.0 1.46 13.7 250 13.6 2k9 13.7 250
1.00 kHz 80.5 1.47 13.7 250 13.7 249 13.7 2Lk9
2.00 kHz 80.5 1.45 13.7 248 13.7 2u6 13.7 a7
4,00 kHz 80.5 1.hk2 13.7 2Lo 13.7 250 13.7 240
AAverage 9.300 9.125 9.075 9.075
_ K uv_ uv_ _uv uv_
K =723 9.02 VEZ 9.20 \EZ 9.25 iz 9.25 VEzZ
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The search coil noise levels were determined during the final
pre-launch test at the GSFC magnetic test site on September 12, 1973.
All 60 Hz power was turned off at the magnetic test site and a
u-metal shield can was placed over the search coil from about 1738
to 1757 UT for purposes of determining the search coil noise levels.
Some representative noise levels from the T-channel magnetic spectrum
analyzer during this period are summarized below. The spectrum ana-

lyzer is connected to the Bx search coil.

Frequency IEF Output Equivaelent
Channel Voltage Coil Voltage*
40 Hz 7 1.92 volts
100 Hz 8 0.60
178 Hz 9 1.17
311 Hz 10 0.92
562 Hz 11 0.35
1.00 kHz 12 0.25
1.78 kHz 13 0.25

*From spectrum analyzer calibration

Since substantial levels of 60 Hz power line interference were evident
when the u-metal shield was removed, it is virtually certain that the
LO Hz and 178 Hz channels were contaminated by power line interference.
It is also likely that the noise levels in the 100 Hz and 311 Hz

channels are due to power line interference.
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The search coil noise levels were determined during the final
pre-launch test at the GSFC magnetic test site on September 12, 1973.
All 60 Hz power was turned off at the magnetic test site and a
u-metal shield can was placed over the search coil from about 1738
to 1757 UT for purposes of determining the search coil noise levels.
Some representative noise levels from the 7-channel magnetic spectrum
analyzer during this period are summarized below. The spectrum ana-

lyzer is connected to the Bx search coil.

Frequency IEF Output Equivelent
Channel Voltage Coil Voltage*
40 Hz 7 1.92 volts
100 Hz 8 0.60
178 Hz 9 1.17
311 Hz 10 0.92
562 Hz 11 0.35
1.00 kHz 12 0.25
1.78 kHz 13 0.25

*From spectrum analyzer calibration

Since substantial levels of 60 Hz power line interference were evident
when the u-metal shield was removed, it is virtually certain that the
4O Hz and 178 Hz channels were contaminated by power line interference..

It is also likely that the noise levels in the 100 Hz and 311 Hz

channels are due to power line interference.




5.3 Spectrum Analyzer Calibrations
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IMP J 24B CALIBRATION
Channel Z& £ - O 40 He pAttenuator. in dB Below LO V rms
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IMP J 2dB CALIBRATION

Channel Z € £ —O
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IMP J 2dB CALIBRATION
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Dates: Hot /7?7 Temperature: Hot + 50 °c
Room 202 Room
PEAX cod__ /98 Cold__-20°%c
e AV
ATTEN | HOT ROOM | COLD | ATTEN | HOT T ROOM | COLD | ATTEN | HOT ROOM | COLD
497 - B5oo 14491 827 7375 523 .47 9L - [ 43
L 9___,4507 So1 509 46 ~3.32| -~ 330 320 -9 .37 192 )45
2 497 - |Sce - |14.97 L8 3.20 3.5 . 3.7 -9l ,.45/ 4.4-1.,, 192
- s07| sSo07 205 82s5| 38.22| 322 | _~1.45 | -1.45]| - |-9S
497" |sco KGT j 292~ |30 |30 _ a7z |1eL [|-%0
-t “S5051 So71 SHo08§ P | s 3.2 22 % .42 ) .~192) - to
6 497 |4.97 4497 -52 302 2.97 300- -98 |40 -1 1:‘;,-- ). 40.
- “s05| <07 505 307|302 308 1 90| .- 148| .- )38
497 {4497 497 2492 ~ |2.§2~ |2:50 r 190~ |1:92 .30 . )
-8 495'05 ].09 ToS Sk 29s5| 2.7 | 2-95 100 : '].qc .92 1.30 |
¢S 455 4.9 2.95 ~ 1247 -~ |2.75 140 |92~ ||-37- |
=30 -So02 So2| SeZ 5% 32751 _~%.70 2.77 102 | 1199 | ~71.945| 7). 30|
492 - |49 |490 _s8 y| 2.5s | 246 1ob | v [k (i3S ]
-12 S500| <scc SS90 2 . 2.60! 2'57!_2.52 . %a /1'42 1130 ‘
485 |4é¢ <. £S5 -60 |2-s0 2.942 1 2.50 N \- 40 L9Z.- [\ 3S -
=1k L ~<4.95i <490 4.92 G L 2.52 L#‘ 2-92 106 Az 1921 2, 34|
7_16 1475 }qn 4.75 6o 1292 (235 140 108 | 4~ |r¥2-[135 |
| Qe7  4¢€0 482 | 2.495| 2371 z3z5| T L4 AS i-30
463 1462 (45 5 2.3¢ 225|230 - (40 TR (-
S8 (T sal el Al 4 | 2ss. a3e] z30| TMOLTqe] iwzl s
o As7o J4€s [R5 T g [3Es e 222 [ o |tde . |4z Tiss. |
et %‘};ﬁ? 42l ~4aL) ~2.30| 2.22] 2.22 (90 .42 ! 32
22 |4-47/'/ 445 |A4T- l -68 2-20 12-’0 2./1 -11k T N \ 3S .~ k
e }/455 482 | ~4.5s: - z.sz 20¢ | z20 142 -7 1-48] ~13S
A - 4490~ |4 37~ 1440 242 - | 2.0¢ 270 |40 ~ {142 |).33
T -2 _/ﬁ?]'/""\"}s A‘Q‘DI =5 2.15 ' 2.02 2.00 -116 | 142 - /‘/45- 1 35
432~ |43c- (450 [, [pos— tae 2.0% i42_~ |14t | 3¢
| =2b 440 337 437, s 270 | _arl z-o2 -u8 (43 1es| (32
ke O 2l - L .
g |42 P 22 14,32. l 7 |20 |\.77. 197 120 | 42 4l (132
e /52 93¢ 430! ~ /55,111 .97 " 1496 |~ 1.42| ~71-30
= 4a7 - jac (4 -2 161 1o 1o | :
30 | _<q22) ~“a20 412 i L 155  ce2 i 190 =2 1
407 - 142 [Acs | g [FES-7 LSS 18S e
f32 L AIS| 4o A2 T .L-f" 37_-1.82 8¢ -124 '
395 -~ 357 - |3975 { 77 - |.so0 1717
4 - _{_04;_ s9s| qeoi " Lt8e 130 35| =189 |
6 Ieo 372 377 i _go e 47 ' lel Y58 ‘]
|- | ~ses’ seo| 3es’ " iTies _isol t7o] C
8j365 3co. (365 . g ez v430 o 130 o
et R OLE G Wt 4 VLB ¥ pq7.l leol T !
[ 40 l'-.\ss 3.50 352 ; 86 | SS - .95 185 132 |
| M 3¢0 ' 355 3s7{ " w181 |.41L|$€ -13 :
3.495 3.¢o 342 : (.82 142 {[50 iz _~ 1 3o 7| |t
- ; [ -38 Noise!' '~ | !
(M | s 39734177 s 1921- .47 il es Av L9

| 4y 3257 332 33277 o 47 ($& e i |
1 390,337~ 331 _ . 9 -~ ';Q.SAL__ - | i
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IMP J 2dB CALIBRATION
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IMP J 2dB CALIBRATION

~

Channel K . Attenuator in dB Belov_ 1.0 Vrms
Dates: Hot (97 Temperature: Hot <4 R
Room__ 903 Room
cord_ 194 cold__~20°C
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' IMP J 2dB CALIERATION
Channel O-/ &, WABR Attenuator in dB Below_].O vV

Dates: Hot_ /P& Temperature: Hot__ 3O.B°<
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IMP J 2dB CALIBRATION

Channel J~/ £ £ Attenuator in dB Below _ 1.©  Vrms
Dates: Hot__ /& Temperature: Hot__ 3.8 °C
Room_ 223 Room___29-72%
Cold /?,4 Colda ~-2o°C
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' IMP J 2dB CALIBRATION
Channel /)-/ £HZ 5)( Lgo"f Attenuator in dE Below , 0O V rms

Dates: Hot_/% 7 Texperature: Hot___ $30%C
Room 223 Room
Cord_ /74 Coldd__-—-20°%
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IMP J 2dB CALIBRATION 1z
Channel O-/ KH2 5’( (/AR Attenuator in dB Below 1.0 V rms
Dates: Hot /77 Temperature: Hot o
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Coud_ /94 Cold__-20°c
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IMP J 2dB CALIBRATION ‘"
Channel 2 HH2 [¢B& Attenuator in dB Below /0@_‘/ V rms
Dates: Hot /%& Temperature: Hot 3&"&
Room_Z2 03 Room
Cola_ /94 cold ~20°¢
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IMP J 2dB CALIBRATION
Channel 900 «MH2 iw3R Attenuator in dB Below /O my V rms
Dates: Hot /93 Temperature: Hot 2o "¢
Room_Z &% Room
cold /94 Cold —Ho%
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IMP J 2dB CALIBRATION

Channel /29 a'A{2 «BR Attenuator in dB DBelow d m V rms
o
Dates: Hot /73 Temperature: Hot Jo0°c
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cold (/7<% Cold =—20°C
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IMP J 2dB CALIBRATION
Channel 3)./ JCH 2 «WRR Attenuator in dR Below /< p;y  V rms
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5.4 low-Frequency Wave Form Amplifier Calitrations

5.4.1 Ordering of the Se Samples.

The four low frequency 'aveform channels (Se-i, Se-2, Se-3,
and Se-4) are sampled at 16 equally spaced angles during one complete
rotation (see section on Timing for deteils). These outputs are
laveled (D16, @16, .., up to 6)16. The ordering of these samples
was determined by driving the Ex and Ey inputs with a 0.4 Hz sine
wave and displaying the sampled values on a printout as shown in
Table S.4-1. The sine wave in this case was synchronized to the sun
pulse with an angle of 334° + 5" fram the zero crossing of the sine

wave and the sun pulse as shown below.

o4 H2

oy

4———354Ot§o []SUH puhc
.ﬁ.

The Se-). and Se-2 values in Table 5.4-1 clearly show that the

sampling occurs in the expected sequence. The exact angles of the
+x and +y axes with respect to the sun (as ccmputed fram the
encoder timing) are summarize. .n Table 5.4L-2. To compute these

angles one must take into account the tiwme delay from the sun




-—

pulse to the time the A/D conversion is actually occurring. These

time delays are summarized in Table 5.4-3.

5.4.2 Gain of the Low Frequency Waveform Amplifier.
The gains of KEX and KEY waveform amplifiers is defined by the

following equation

The voltages SVX and kFY are oft'set voltages for these channels.

The nominal offset voltages are :EX = 2.52 volts and 5EY = 2.50 volte.
These offsets umay, however, vary by ~ 0.050 volts and should be
determined by averaging a large number of Se readings. The sign

of the gain factors have been determined to oe negative (i.e., a

positive voltage applied to the +X antenna with the -X antenna grounded

gives 2 negative output). The gains are

K -0.80
(o 8
K. = -0.80
EY

The electric fields can then be calculated from tne equations




The nominal

are

tx3
|

%4§ [ (Se-1) - 2.52]
X

%iﬁ [(se-2) - 2.50]
y

values for the effective lengths of the Ex and Ey antennas

1 meter

(395.45 - 50.25) ft (57586_?57)

- 105.24 meters

(399.45 - 50.25) ft (§%§§§3§§7)

106 .45 meters

(7.602 x 10™3)[(Se-1) - 2.52]

(7.514 x 1073)[(Se-2) - 2.50]
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Table 5.4-2

Se Sampling Angles

/

+Y

/?oJal«Bu‘h ’ 7;)(!1_

O suwn

ex+ ey+ ex+ y+

Se-1 Se-2 Se-3 Se-4
D16 6Lk + .72 137.88 + .72 4h9.32 + .72 140.76 + .72
@16 68.94 + .72 160.38 + .72 71.82 + .72 163.26 + .72
©) 9L.4k4 + .72 182.88 + .72 9h.32 + .72 185.76 + .72
®6 113.94 + .72 205.38 + .72 116.82 + .72 208.26 + .72
®16 136.44 + .72 227.88 + .72 139.32 + .72 230.76 + .72
©16 158.94 + .72 250.38 + .72 161.82 + .72 253.26 + .72
(@) 18144 + 72 272.88 + .72 184.32 + .72 275.76 + .72
®16 203.94 + .72 295.38 + .72 206.82 + .72 298.26 + .72
@16 206Uk + 72 317.88 + .72 22k.32 + .72 320.76 + .72
@ 16 oL8.9k + .72 340.38 + .72 251.82 + .72 343.06 + .72
@16 2TLUb + .72 2.88 + .72 274,32 + .72 5.76 + .7
16 293.94 + .72 25.38 + .72 2%.82 + .72 28.26 + .72
816 31644 + .72 4L7.88 + .72 319.32 + .72 50.76 + .72
L)16 338.94 + .72 70.38 + .72 341.82 + .72 73.26 + .72
5) 16 L.k + .72 92.88 + .72 b.32 + .72 95.76 + .72
{6)16 23,94 + .72 115.38 + .72 26.82 + .72 118.26 + .72




Table 5.4-3
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Time Delays from Sun Pulse Angular Delay @ .4 Hz

Min Max Min Max
= 5 5 . = . s LS
Se l@ 16 Sms 15ms T2 2.16 1.42

| +
=
n

o

Se-2®16 15ms 25ms 2.16° 3.60° 2.88 + .72°

4
3
n

o

Se-3 @16 25ms 35ms 3.60° 5.04° h.32 +

+
<~
n

Se-h®16 35ms 45ms 5.04° 6.48° 5.76 +
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TIME DELAYS FROM START OF HALF PAGE TO SAMPLE TIME

Time Delay  Time Delay Og LT
(Counts) (Ms.) Theta** (Electronic (Antenna
Phase Shift) Phase Shift)
IEFO 992 154.85 2l.52 -14.3 +90(EY )
IEF1 1056 164 .84 22.90 -14.3 +90(EY)
IEF2 1120 174.83 24 .29 -14.3 +90(EY)
IEF3 1184 184 .82 25.68 -14.3 +90(EY)
IEFU4 1248 194.81 27.07 -14.3 +90(EY)
IFFS 1312 204.80 28.46 -14.3 +90(EY)
1EF6 1376 214,79 29.84 -14.3 +90(EY)
LEF7 1440 224,78 31.23 -14.3 0(BX)
IEFR 150k 234.77 32.62 -14.3 0(BX)
IEF9 1568 oLk, 76 34.01 -14.3 0(BX)
IEF10 1632 254.75 35.40 -14.3 0(BX)
IEF11 16% 6L .74 36.79 -14.3 0(BX)
[EF12 1760 274 .73 38.17 -14.3 0(BX)
1EF13 1824 28L4.72 39.56 -14.3 0(BX)
SFR1 5.6 L784 746 .75 103.76 - 7.16 +90(EY)
SFR1 10 12976 2025.47 281.4L - 7.16 +90(EY)
SFRL 16.5 21168 330L4.20 99.12 - 7.16 +90(EY)
SFR1 22 29360 4582.92 276.80 - 7.16 +Q0(EY)
SFR1 31.1 37552 5861 .64 gl 48 - 7.16 +Q0(EY)
SFR1 56.0 L5744 7140.36 272.16 - T.16 +90(EY)
SFRL 100 53936 8419.08 89.84 = Tolb +90(EY)
SFR1 178 62128 9697 .80 267 .52 - 7.16 +90(EY)
SFR2(1) 6832 1066 .43 148.18 143 { +Q0(BY,EY)
+ O(BX)
SFR2(2) 15024 2345.15 325.86 k.3 {'+90(BY,EY)
+ 0 (BX)
SFR2(3) 23216 3623.88 143.54 k.3 { +Q0(BY,EY)
t* 0O(BX)
SFR2 () 31408 4902.60 321.22 103 {:+00(BY.EY)
+ O(RX)
SFR2(5) 39600 6181.32 138.9%0 143 {*QO(BY.EY)
+0(BX)
SFR2(6) w7792 74600l 316.58 1.3 {+90(BY,EY)
+O(RX)
SFR2(7) 5598l 8738.76 134,06 14,3 j +Q0(KY,EY)
+0 1Y)
SFR2(8) ok176 10017.L8 311,94 _1h.3 f~~tHrY,EY‘
- { +O(B})
*Assumes a clock frequency of 6.400U kH~
«rAgsumes a OAST Value of L3268 = 1659815 counts (2.5%09 sec period = 386 Hz)

gq7.22
98.60
99.99
101.38
102.77
10L4.16
105.54
16.93
18.32
19.71
21.10
22.49
23.87
25.26
186 .60
3.84
181.96
359.64
117.32
355.00
172.68
350.36
223.88
133.88
b1.56
311.56
219.24
129.24
36.92
306.92
214 .60
124 .60
32.2
302,28
209.90
119,.0n
27

207 .6l
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The telemetry channels are L0g counts wide ¥ 5 u

TD (time delay in counts) = SS x 20g> + SEQ x 2082
+ FR x 20g + CH + 10g

time delay is measured from the beginning of the 1/2 page to the
time of the middle of the sampling channel.

SS = snapshot number (0, 1, 2, 3)
SEQ = sequence number (0, 1, 2, 3)
FR = frame number (0 < FR< 16)

CH = channel number (0 < CH< 16)

Time delay (msec) = TD/6.40O6L x 103 Hz

The sample angle is the angle between the sun line and the antenna
which is being sampled, taking into account all phase shifts:
81, 8, 8, 6 (Electronic phase shift), A (physical location of

antenna) .

0 (sample angle) = 91 5 * 8+ BA - OE



5.5 Synchronous Five-Channel SFR Calibration

5.5.1 Calibration at the GSFC Magnetic Field Test Facility

A final prelaunch calibration of the SFR was performed on
September 12, 1973, at the GSFC Magnetic Test facility. This test
consisted of transmitting a rotating magnet at the center frequency
of the SFR and recording the digital outputs (IEF-14
through IEF-23). The physical arrangement of the transmitting loop
and the spacecraft is shown in Figure 5.5-1. The polarization vector
? is normal to the plane of rotution of the magnetic field and in a
direction given by the right-hand rule. The ? vector was located at
45° between the +x and -y axes and in the x-y plane. The accuracy
in orienting the'i vector is estimated to be about +2 degrees. The

physical parameters of the test setup shown in Figure 5.5-1 are

as follows:
L = Loop to search coil distance = 45 in. (1.143 m)
R = Loop radius = 9 in. (.2286 m)
A = Loop area = 254.47 n® (.1642 n°)
N = number of turns in the transmitting loop = 10
Iz = Io Cos wt, Ixy = Io Sin wt
Vx,+ = V&,+ = Vo Cos wt

I, = 0.318 amps

Data were recorded at the following times in this configuration and
should be available upon request from the IMP-J project office or in

the University of Iowa master science file.



Frequency Start Time Stop Time
30.6 Hz 1502:33 UT 1512:00 UT
61.5 Hz 1518:00 UT 1528:00 UT

124.0 Hz 1534:28 UT 15Lk4:28 UT
252.0 Hz 1550:00 UT 1600:00 UT
520.0 Hz 1607:00 UT 1617:00 UT
1116.0 Hz 1622:00 UT 1632:00 UT
1802.0 Hz 1651:00 UT 1701:00 UT
2604 .0 Hz 1712:00 UY 1722:00 UT

The transmitting coil was reoriented so that'3 was in the -z direction
from 1728:00 to 1732:00 UT with the step frequency receiver tuned to
the 2604.0 Hz channel.

Samples of the quick look printout obtained during this
calibration are given for each frequency in Tables 5.5-1 through
5.5-8. The quantities listed in these printouts are defined in
Section 4.0. The offset voltages X)) through xl5 used in this
printout are as follows. The P vector calculated in this printout

is in error by a factor of -1.

th = 2.45 volts

X.. = 2.45 volts

15
X16 = 2.45 volts
Xl7 = 2.45 volts

xlB = 2.45 volts

X.. = 2.45 volts

19
X20 = 2.45 volts
x21 = 2.45 volts

Xop = 2.45 volts

‘ X,, = 2.45 volts
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5.7 Impedance Measurement Calibration

The impedance measurement was calibrated by mounting known
resistive terminations on the +X and -X antennas test input
terminals and reading the peak output from the IEF-O (4O Hz) spectrum
analyzer channel. The calibrated impedance values and the

corresponding outputs are listed below.

A IEF-0 Output
0.999 Meg 2.20 volts
9.90 Meg 3.27 volts

90.9  Meg 3.81 volts
L76 Meg 3.87 volts
999 Meg 3.88 volts

The 0.999 and 9.90 Meg calibrations were then used to replot the
IEF-0 calibration curve in terms of impedance, assuming that the
input voltage for this channel is proportional to the impedance.

The resulting impedance calibration curve is shown in Figure 5.7-1.
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i’ 6.0 DECOM TAPE FORMAT




TR TP Wi T, W SEERY e . pee—

WORD O,

Note:

m
nz
13
uk
nus
16
n7
18

n9

120
12

Note:

122

123

125
Note:
126
127
128

129

DESCRIPTION

Bits 0-8
9-17
18-26
27-35

0-8
9-17

Bits 27-35

Bits 0-17
18-35

Bits 0-17
18-35

Each 8 bit App is right justified in a 9 bit field, and
reads as an integer count,

IPP A2 5-8
9-12
13-16
17-20
21-24
25-28
29-32
33-36
DPP A3 1-8
9-16
17-24

Refer to explanatory note 'DPP's', Each 8 bit group of 4
DPP's is right justified in a 9 bit field,

EDP 1-k4 Seq, O
Seq.
Seq.
Seq.

Seq,
Seq,

wmeE wn -~

Seq: 15

EDP's 1-4 are given as 000004321 in a 9 bit field,

Optical Aspect 12 bit scan
Optical Aspect 20 bit scan

Optical Aspect Sun Time Count
Optical Aspect Spin Pd, Count

Optical Aspect Earth In Count
Optical Aspect Earth Width Count




C. Experiment Data, Page O,
Each 8 bit data value appears right justified in 18 bit field,

D o e L g —_—_

WORD NO, DESCRIPTION
130 Bits 0-17 SFRL Seq. O
18-35 SFRL Seq, 1
13 0-17 SFRL Seq, 2
18-35 SFRL Seq. 3
132 Bits 0-17 SFRL Seq. b
18.35 m S.QA 5
137 0-17 SFRL Seq. 14
18-35 SFRL. Seq. 15
138. Bits O0-17 SFR2 Seq, O
18-35 SFR2 Seq, 1
15 0-17 SFR2 Seq. 14
18-35 SFR2 Seq, 15
146-149 IEF 0-7, Seq., 5, SS1
150-153 IEF 8-15, Seq. 6, SS1
154-157 IEF 16-23, Seq, T, SS1
158-161 IEF 0-7, Seq. 13, 883
162-165 IEF 8-15, Seq, 1k, SS3
166-169 IEF 16-23, Seq. 15, 583
170-173 IEF Se-1, 1-8, Seq. O, 880
174177 IEF Se-1, 9-16, Seq. 1, SSO
178-181 m 80-1, 1’8, SQq. a, 882
182-185 IEF Se-1, 9-16, Seq, 9, S82
186-189 IEF Se-2, 1-8, Seq. 2, SS0




b e

WORD NO,
190-193

194-197
198-201

20-217

218-225

226-233

234-387
388-5u1
5k2-695

DESCRIPTION

m 8"2’ 9.16' s.q. o’ m
and Seq, 4, 881

m 8‘-2’ 1-8, SCQ. 10, m

m 30-2, 9‘16’ s'q. 8, 882
and Seq, 12, 583

m 3‘-3, 1-16’ 301. 1’ 380
and Seq, 5, S81

IEF Se-3, 1-16, Seq, 9, 882
and Seq, 13, 883

IEF Se-4, 1-16, Seq, 3, 580
and Seq. 7, 881

m B.-", 1-16' sﬂq. n' 882

Parts B& C for Page 1
Parts B & C for Page 2
Parts B & C for Page 3

695 36-Bit Words




b/19/72

EXP, NO, - EXPERIMENTER -
Quality Flags
Time and data quality flags are 2 bit integers as follows:
Value Time it Data i
0 Analog time Excellent (PE less tlan 10'6)
unverified _
1 Analog time Good (PE less than 10-%)
verified by S/C
clock
2 Analog time in error- Ml
8/C clock used
3 Time put with fill Undetermined
data-computed

Time Quality Flags occur one per sequence (2 bits per sequence) and
appear in the following order on the decom tape:

Seq 0 (2 bits)
Seq 1l "

Seq 15 "

Data Quality Flags may appear either one per sequence or flags appear

on the decom tape as follows:

One Per Seq
SBeq 0 (2 bits)
Seq 1 "

Seq 15 "

Quality flags are supplied only when requested,
Fill occurs on a whole sequence basis - all fill or none,




b/19/72

IMP-H, J DECOM TAPE
EXPLANATORY NOTE
EXP, NO. - EXPERIMENTER -

Fill Data and Continuity Flags

Fill Data

Missing data will appear as zero unless otherwise agreed upon. A
telemetry sequence will concain all fill or none, Fill sequences have
oo clock or pseudo sequence counter.

If album format (first page of record is always page 0) has been re-
quested, there may be whole pages of fill in the case of large data
dropouts and at end-of-files, No record (tape block) will be written
with all fill, though as little as one sequence of data could be
written. Note that if page O is missing, there will be mo start-of-
peage time at the beginning of the record.

Opntinui;v Flags

2° = 0, no fill data in page.
21 = 0, no time discontinuity following.
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IMP-H, J DECOM TAPE
EXPLANATORY NOTE
EXP, NO. - EXPERIMENTER -

Space Craft Clock

The spacecraft clock appears as an integer, of which the least significant
bit (2°) counts at the sequence rate. The main frame count and data rate

bits have been dropped. All complementation, bit reversal and rearrange-
ment has been done,

Thus, bits 2120. Telemetry sequence
2522, Telemetry snapshot
2524 Telemetry n.ge
27252 Telemetry sibum

In the case of low bit rate, redundant bits (a5 ag) have been removed so
that the clock counts normally,

The clock value has been time corrected uhu-e‘ necessary and possible.




b/19/72

IMP-H, J LECOM TAPE
EXPLANATORY NOTE
EXP. MO, - EXPERIMENTER -

DPP's (Digital Performance Parameters)

All DFP's from each page are supplied.
DPP's A2 occur once per snapshot for a total of 4 each per page.
DPP's AD ocur once per 2 snapshots for a total of 2 each per page,

Each group of 8 significant bits represents 4 DPP's as follows:
D4D3DD D,D30,0

Mformn,s-ez DHIDPPB,D}-DM,DZOM,DIIMS.

DPP's appear on the decom in the following order:

A2, 58, 8.8.¢ (8 Bits)
L] L ‘.s. 1 L
" n 8.8. 2 L
L " s.s. 5 "
A2, 9-12, S.S. ¢ "
= ® 8.8.1 .
£ = 8.8. 2 "
L] L] s.s. 5 "
A2, 13-16, 8.8, 0 "
. . 8.8.1 »
" L 8.8. 2 "
" L a.s. 5 LJ

A2, 33-36, 8.8,
» = g8.
" " 8.8,
» » 8.8,

W N W
2




A3, 1-4, 8.8.¢ (8 Bits,

"o 8.8. 2 "
A3, 58 8.8.¢ "
o " s's' 2 "
A3, 9-12, 8.5.1 "
" n s.s. 3 "
A3, 13-16, 8.8. 7 .
" n s.s. 2 n
A3, 17-20 §.5. 1 "
L " s.s' 3 L
A3, 21-24 S.5. ¢ "
" n 88,2

As an example, DFP A2, No. 33, from S.S. @, would be either of the D,
bits from the first 8 bit group for DPP A2, 33-36.
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IMP-H, J DECOM TAPE
EXPLANATORY NOTE
EXP. M. - EXPERIMENTER -

APP's (Analog Performance Parameters)

Each APP appears as an integer representing count values from § to 255.

APP's 16, 1-15 appear every page.
APP's 48, 17-31 appear only on even pages (page O and page 2 as de-
termined by the clock).

APP's 32-U7 appear only on odd pages (1 and 3).

The first 16 APP's on the decom tape are APP's 16, 1-15, in that order,
The next 16 APP's are either 48, 17-31, or 32-47, 1in those orders,
depending on the page number,
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ATTACIMENT
ATTITUDE/ORBIT/EPIEMERIS TAPE FORMAT

All vords are 36 bits long, UNIVAC 1108 FLING PT.

WORD NO. FORM IDENTIFICATION
1 Floating Pt. Day of year time of orbdbit data
2 - " " . .Milliseconds of day in this record
3 ". . Longitude (deg.) | satellite position in .
h . " Latitude (deg.) geocentric coordinates
5 " "  longitude (deg.)] satellite position in
& " = Latitude (deg.) | geomagnectic coordinates
v e . R (earth radii) a geomegnetic coordinate of the

) satellite positicn, C.U.L.
8 L r, radial distance of the satelliie from the N
- : center of the earth (km.)

) L GSE Satellite position in Geocentric Selar
' X \ Ecliptic Ccordinates (lm.)
10 L B GSE - ' ’ ;
. " " Y .
n . " GSE
. z -
12 U " 6sM Satellite position in Geocentric Soler

Magnetospheric Coordicates (km.)

ak " &GN

Ecliptic Coordinates (km.)
T . 16 . " GSE .

’ 17 LA GSE

' Moon position in Gecocentric Soler
Mognetospherie Cocrdinutes (lm.)

0

] 18 ., ™ GSM

% ! 15 . = GSE ?5 Moon positicn in Geocentric Soler




N
&

4 8 283 X

elaneyee

:ORM
Floating Pt.

o ]
n "
L] | "
" w’

. o "
™ "
a n
" (]
" )
" "
2] "
n "
", )
L ]
n [0
" "

- " )
" "
" "
n ",
) "
0 "
U
] "
n "
5] "
" ()

T T ETIRNSS T ey

‘end row, lst column ?

IDENTIFICATION

GEI .
X | Satel..ite position in Geocentric
GEI § Equatorial Inertial (ka.)
Y ' .
m o b .
Z

GEX
X [ Sun position in Geocentric Equatorisl
CEI  Inertial (A.U.)

X :
GE1 .
A
Longitude ) Sub-solar point in geomagnetic
Latitude coordinates (deg.)

" Distance from the satellite to the Moon (k=z.)

Distance parallecl to the x-axis from the setellite
to the moon (knm.)

st row, lst columnj
lst row, 2nd column
1st row, 3rd column
2nd row, 1lst column »
2nd row, 3rd column-
2nd row, 3rd column
3rd row, 1lst column
3rd row, 2nd column |
3rd rov, 3rd column J

Geocentric Bolur Ecliptic
to Geocentric Solar
Magnetospheric transforma=
tion matrix.

lst rov, 1lst column \
1st row, 2nd column
1st row, 3rd column Geocentric Equatorial
Inertial-to-Geocentric
Solar Ecliptic transforza-

tion matrix.

2nd row, 2nd column
2nd row, 3rd column
3rd row, lst column
3rd row, 2nd column
3rd row, 3rd column J
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WORD NO.

t-1-3

67

PRM

‘Floating Pt.
tom "

] L]
0 v
L] L]
)
n "
n L}
L n
n ]
] L]
L L]
n "
] ]
" N
n "
.
L] L
L ]
K] ]
n L

T L R ] . - es o

IDENTIFICATION

Right Ascension Satellite position in
Declination celestial inertial (deg.)

Right Ascension Velocity vector in
Declination celestial inertial (deg.)

Magnitude of the velocity (km./sec.)

L  McIlvain parameter (earth radii)

B Magnetic field strength (Camma)

B/B, Ratio of the magnetic field strength at ile
satellite-to-the-field strength at the
invarient equator

Satellite-carth-sun- angle, Lleb'(deg.)

aaxellite-ehrth-moon angle (deg.)

Right ascension Magnetic vector in
Declination celestial inertial (deg.)

Longitude ]l' Sub-solar point in (deg.)

Latitude Geocontric Equatorial Inertial
. GSE , :
. X [ - Theoretical geomagnetic field in
GSE Geocentric Solar Ecliptic coordinates
Y (in gamma)
GSE .
z .

. Type of data item 1nd£cator;

1l = regular setecllite data item

2 = ascending node crossing data item
3 = North point acta item

b = descending node data item

*5 = gouth point data item

6 = sunlight entronce data item

.T = sunlight exit data item

Date of data (YR MO DA)
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WORD NO.  FORM . IDENTIFICATION '

68 Floating Pt.  longitude ) Geodetic satellite position (deg.)

6 e Latitude

170 . = Height above tpheroid (km.) . ’

n . 9 Ascending node crossing number (pass omber)

] " % ' yesr of data (YR)

13-75 .- = Zero fill for spares -

76 - . " Delta time between time of Ephemeris item

. e and next previous sun pulse vhich stopped
. OA - ST Counter (Seconds). -

{ . = Spin period (Seconds)

‘18 W R :Right Ascension .| Spin vector in celestial

() oo . Declination inertial (Deg.)
Notes: " .

lorgitude is positive east of Greenvich and negative vest of Greenwich
(-180° to + 180°)
North latitude is positive and south latitude is negative (-90° to +90°)
Date of data (word number 67) equals day + 100 (months + yeer (100)). Exemple:
Pebruary 10, 1967 at 2 hours U.T. is recorded as 670210 in word 67, Ul in
day count (word 1), 7200000 in milliseconds of day (word 2), and 67 in year
of data (word T2). i asd .
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COMPRESSED DATA T'ILE

Revised 8/29/74

WORD #
1-158 Orbit/attitude/ephemeris data (79 double length words)
159 Local Time
160 Local Magnetic Time ’
161 Day of Start of Average
162-163 Milliseconds of day above
164 S/C clock for start of Average
165 DP2-7 _
166 DP2-31 Ccuman& Status at Start of Average

(Status of all 6 commands)
167 Drz2-32
168 Dr3-19 QA/TM Sleve
169 DP2-8 Analog Trans. On/Off
170 AP39 Antenna length +Y' é
171 AP47 Antenna length -Y' E
172 Mag IAT ,
173 SMIAT :
174 IEF O (Ave) Average over 8 pages ‘
175 IEFO (Peak) Average over 8 pages ;
176 IEF 1 (Ave) Average over 8 pages ?
177 IEF 1 (Peak) Average over 8 pages
178 IEF 2 (Ave) Average over 8 pages
179 IFF 2 (Peak) Average over 8 pages
180 IEF 3 (Ave) Average over 8 pages

181 IEF 3 (Peak) Average over 8 pages
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Page 2

WORD #

182 IEF 4 (Ave) Average over 8 pages
183 IEF 4 (Peak) Average over 8 pages
184 IEF 5 (Ave) Average over 8 pages
185 IEF 5 (Peak) Average over 8 pages
186 IEF 6 (Ave) Average over 8 pages
187 IEF 6 (Peak) Average over 8 pages
188 IEF 7 (Ave) Average over 8 pages
189 IEF 7 (Peak) Average over 8 pages
190 IEF 8 (Ave) Average over 8 pages
191 IEF 8 (Peak) Average over 8 pages
192 IEF 9 (Ave) Average over 8 pages
193 IEF 9 (Peak) Average over 8 pages
194 IEF 10 (Ave) Average over 8 pages
195 IEF 10 (Peak) Average over 8 pages
196 IEF 11 (Ave) Average over 8 pages
197 IEF 11 (Peak) Average over 8 pages
198 IEF 12 (Ave) Average over 8 pages
199 IEF 12 (Peak) Average ove- 8 pages
200 IEF 13 (Ave) Average over 8 pages
201 IEF 13 (Peak) Average over 8 pages
202

203 l

Spin Modulation data IEF O (Ave)




(3Ay) 9 43I

(9Ay) ¢ JaI

(3Av) f JAI

(®ay) € JdI

(oav) 2 &I

(AY) T I

vjep uojjeTnpoN upds

838p uofjeTnpoy utds

®38p uoy3eINpoy utds

v3Up uojeTNpoN uds

v3Ep uot3eINpoN utdg

838p uotjeTnpoN uids

Gee
w22
€22
222
122
022
612
812
L1e
912
(4 ¢

hie

:
(:
[
L

602
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Page U

WORD #
230
231
232
233
234
235

W&JW

2L6
247
2u8
2k9

250
251
252

253

——

Spin Modulation data IEF 7 (Ave)

Spin Modulation data IEF 8 (Ave)

Spin Modulation data IEF 9 (Ave)

Spin Modulation data IEF 10 (Ave)

Spin Modulation Data IEF 11 (Ave)

Spin Modulation data IEF 12 (Ave)

'
3




Page %

Spin Modulation data IEF 13 (Ave)

Magnitude, angle, o

Magnitude, angle, o

Magnitude, angle, o

se-2 (D from first
SE-2 @ from first
SE-2 @ from first
se-2 () from first
SE-2 @ from first
SE-2 @ from first
SE-2 @ from first
SE-2 f*rom first
SE-2 @ from first

SE-2 Average over 8 pages

SE-3 Average over B pages

SE-4 Average over 8 pages

snapshot with good data
snapshot with good date
snapshot with good data
snapshot with good data
snapshot with good data
snapshot with good data
snapshot with good data
snapshot with good data

snapshot with good data

SE-2 @ from first snapshot with good data

SE-2 @ from first snapshot with good data

SE-2 @ from first suapshot with good data




Page 6

WORD #
279

281
282

283

285

8 88 % 8

300
301
302

8SE-2 from first snapshot with good data

8E-2 from first snmapshot with good data

se-2 (D from first smapshot vith good data

8E-2 @ from first snapshot with good data

Spacecraft clock for snapshot during which Se samples were
obtained

WBR Average over 8 pages do not compute WBR
data if command change
WBR Peak Value of § pages

in record
Flipper Status 2 = Interference Mode
1l = Non-Interference Mode
Spare O = Can't tell

Spare

SPF 5.6 kHz Average of 8 pages
SPF 5.6 kHz Peak of 8 pages
SFF 10.0 kHz Ave of 8 pages
SFF 10.0 kHz Peak of 8 pages
SFF 16.5 kHz Ave of 8 pages
SPF 16.5 kHz Peak of 8 pages
SPF 22.0 kHz Ave of 8 pages
SPF 22.0 kHz Peak of 8 pages
SPF 31.0 kHz Ave of 8 pages
SFF 31.0 kHz Peak of 8 pages
SFF 56.0 kHz Ave of 8 pages
SFF 56.0 kHz Peak of 8 pages
SFF 100 kHz Ave of 8 pages
SFF 100 kHz Peak of 8 pages




303 SPF 178 kHz Ave of 8 pages

304 SPFF 178 kHz Peak of 8 pages

Spin Modulation data WB

Spin Modulation data S.Q kliz

Spin Modulation data 10 kHz

Spin Modulation data 16.5 kHz

Spin Modulation data 22 kHz

Spin Modulation data 31.1 kHz




Page B

| WORD #

' 329

: 330

' Spin Modulation data 56.0 kHz

’ 331

| 2
333

|

: 334 Spin Modulation data 100 kiz

l 335

I
3
337 '
338 : ‘

) Spin Modulation data 178 kHz
339
3
341 Number of samples in IEFO Ave, Peak, and IEF 1 Ave, Peak*
342 " " IEF2 Ave, Peak, and IEF 3 Ave, Peak**
343 " " IEF 4 Ave, Peak, and IEF 5 Ave, Peak**
344 " " IEF 6 Ave, Peak, and IEF 7 Ave, Peak**
345 " " IEF 8 Ave, Peak, and IEF 9 Ave, Peak**
3L6 " ’ IEF 10 Ave, Peak, and IEF 11 Ave, Peak**
347 " " 1EF 12 Ave, Peak, and IEF 13 Ave, Peak**
*Note
Value = # samples (IEFO Ave) * 1000 + # samples (IEFO peak) *#100 +

# samples (IEFl Ave) 10 + i <umples (1EF1l peak)

#%Note: These words ere formatted like word 3hLl.
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WORD #
348
349
350
351
352
353

Number of
Number of
Number of
Number of

Number of

Spare

sample 5.6 kHz * 100 + number of samples 10 kHz SFF
sample 16 kHz + number samples 22 kHz SFF

samples 31.1 kHz + number of samples 56.0 kHz SFF
samples 100 kHz + number of samples 178 kHz SPF

samples in WB
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