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IMP-Hand J-EIS Electronic Calibration 

I. Introduction 

The energy loss of charged particles in the solid state detectors 

aboard the IMP EIS instruments is converted into digitized information 

(channel #'s) . The purpose of this report is to describe the calibration 

procedure used to determine the energy loss if the channel is krtown, to supply 

some calibration data, and to point out some of the problems in interpreting 

the data. The report is generally arranged in the chronological order of the 

calibration procedure. 

II . Electronic Calibration Procedure 

A. Initial Calibration 

The first step in the calibration procedure is to obtain a calibrated 

standard . This was done with a standard breadboard test pulser, a standard 

breadboard test capacitor of 1/2 pf., a 100µ thick solid state detector with 

241 
an Am alpha source mounted close to its active area, a precision voltage 

source, and an amplifier and pulse height analyzer system. Figure 1 illustrates 

the schematic. setup. If the standard test pulser/test capacitor combination is 

linear and has no offset, then it is only necessary to determine the voltage from 

the precision voltage source that causes the same response in the pulse height analy

zer as do the alpha particles in the solid state detector (see internal report #31) . 

The next s tep is to calibrate the internal test pulser-detector-ADC system 

in the instrument. This is done a fter the detector stack has been installed 

and connected to the ADC's. The setup is shown schematically in Figure 2. The 

voltag~ corresponding to each ADC threshold and to the thresholds of channels 

20, 100, and 1000 are determined using the breadboard test pulser and the 
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instrument test pulser. (The threshold of channel n is obtained when so% of 

the pulses are in channel n and so% in channel n-1.) These points not only 

calibrate the internal test pulser against the breadboard test pulser but also 

confirm the linearity of the system. The final result of this calibration is 

a ratio R for each ADC internal test pulser: 

R = E/V (1) 

where Eis the energy loss in a detector and Vis the voltage from the precision 

power supply, The estimated accuracy of each calibration step is 0 . 1%. 

B. Normal Calibration 

Because of small drifts in the electronics as a function of time or 

temperature (and to verify that the drifts are not large), the· ADC 1 s must be 

periodically calibrated with internal test pulsers. The procedure was automated 

with the help of a programmable voltage source and Curt Widdoes' Varian program 

called CALAN . Using an algorithm described below, the program calculates the 

thresholds for all ADC's (DO through Dll) and a certain set of individual channel 

thresholds for DO through D9. The channel's are chosen such that the thresholds 

of other channels can be interpolated with a high degree of accuracy (typically 

to better than 0 . 2 channels for the higher channels). For some reason, which 

is not understood, the CALAN program does not give a reliable result for the 

ADC threshold. (It does calibrate the channel thresholds reproducibly however.) 

Therefore, the initial ADC threshold calibration (Section II-A) is taken as the 

proper calibration. 
The CALAN algorithm for calculating thresholds is now described, The 

40% and 60% ADC threshold triggering voltages are obtained with either 1000 or 

10000 pulses . Using these 2 points the program computes the ADC threshold 

and the standard d~viation (o). To calculate the threshold for channel n, 
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the program finds a voltage between the 40i and 60% triggering points of channel 

n. It then uses the ADC threshold cr to calculate the 50% point for channel n. 

The program then multiplies the voltage by the ratio R (see equation 1) to ob

tain the threshold energy. The assumption that the ADC threshold a equals the 

channel cr's gives rise to an error in the threshold estimate of less than 1 Kev. 

After calibrating individual channel thresholds, the program calculates 

three quantities: gain, offset, and· linearity, which are defined below. First, 

it should be noted that in CAI.AN the threshold of channel n is called 

channel n-0 .5. Thus, channel 100.0 in the CAI.AN output signifies the midpoint of 

channel 100 , while channel 99.5 signifies the channel 100 threshold. The gain is 

defined as 

G _ gain - E(channel 999 . 5) - E(channel 99.5) 
(999.5 - 99.5) 

( 2) 

where Eis the energy corresponding to channels 999.5 and 99.5 (CALAN channel definitions). 

To determine the offset and linearity, a line is drawn through the thresholds of 

channels 100 and 1000 on a channel vs. energy graph (see . figure 3). The equation of this 

line is 

C = ¼ (E - E(999,5)) + 999.5 (3) 

where C is channel, Eis energy of channel C, G is gain, and E(999.5) is the 

energy of the channel 1000 t hreshold. The offset is .defined as the intercept 

(in channels) of this line with the channal axis. In tenns of equation 3, the off

set can be expressed as 

0 =Offset= 999 ,5 -
1 G E(999 .5). 
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The linearity is defined as the difference (in channels) between channel 19,5 

(=channel 20 threshold) and the channel predicted from equation 3 corresponding 

to the measured channel 20 threshold energy. In terms of equation 3 the 

linearity is 

L = 19.5 - ~ [E(19.5) - E(999.5)] + 999.5 

1 
G 

[E(l9.5) - E(999.5)] - 980 

III. Results of . Electronic Calibrations 

Appendix A-H (A-J) contains a sample of the IMP-H (IMP-J) CALAN output 

for selected detectors. The complete set of all IMP-H (IMP-J) GALAN output is 

stored in a large black (blue) loose leaf notebook. Two calibrations are in-

eluded for D2 and D5 because of instabilities in the calibration of these de

te~tors (see discussion below) . Table fl lists preflight electronic calibrations 

performed on IMP-H, and Table #2 gives the corresponding data for IMP-J. Other 

information in Tables fl and #2 is discus~ed below. 

The thresholds of channels not calibrated directly can be obtained by 

linear interpolation between measured thresholds. Gordon Hurford's program 

ABRET perfonns this task. Appendix B-H contains the measured and interpolated 

thresholds for channels 1-100 for all IMP-H detectors . The corresponding data 

for IMP-J is in Appendix B-J. The CALAN output used for each detector is listed 

in Tables #1 and *2 . The IMP-H D2 and D5 thresholds are based on 2/18/72 CALAN 

data with a shift of - 9 and +10 keV per channel respectively. The thresholds 

in Appendices A-Hand A-J can be used for interpreting flight data (iee D2 , D5 

exceptions below). If highly accurate threshold values for prelaunch 
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Table 1 - IMP-H ELECTRONIC CALIBRATIONS 

D2 D2 D5 D5 
OFFSET GAIN OFFSET GAIN Source of data 

DATE (channels) (KeV/ch) (channels) (KeV / ch) for Appendix B-H 

6/29/71 6. 274 41.146 2.374 41.358 

7/13/71 6 .121 41.148 2.023 41.352 

7/19/71 6.205 41.156 4.187 41. 36 7 D0, D8 
·k )'( 

2/18/72 6.149 41.148 1.438 41.402 D2 , D5 

2/ 23/72 12 .438 41. 225 1.635 41 . 399 

2/28/ 72 10.600 41 . 140 4.354 41 .405 

3/2/72 11.88 7 41.153 4.527 41.408 D3 

3/13/ 72 10.624 41.161 4.249 41 .434 Dl, D4, D6, D 7, D9 

-A-Corrected (see t_ext) 

Table 2 - IMP-J ELECTRONIC CALIBRATIONS 

D2 D2 D5 D5 
OFFSET GAIN OFFSET GAIN Source of data 

DATE (channels) (KeV/ch) (channels) (channels) for Appendix B-J 

10/31/72 8. 255 40.999 0 . 887 41.256 

11/6/72 8. 250 41 . 054 0 . 900 41.319 

11/19/72 8 . 354 41. 011 0 .977 41.286 

11/27/72 8 . 261 41.055 0.844 41 . 372 

12/11/ 72 8.330 41.056 0.919 ,n.366 

12/15/72 8.338 41.028 0 . 956 41.309 

1/2/73 6.998 41.032 - 0.281 41.334 

6/26/73 8.320 40 . 971 0.956 41.194 All Detectors 
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data are required the CALAN output for the appropriate period should be con

sulted (see Tables fl and ,U,2). However, except for D2 and D5, CALAN threshold 

values were very stable with time. 

IV. The Calibration of D2 and DS 

Both the pre-flight calibrations and post-launch data contain examples 

of sudden shifts in the threshold of the individual channels of D2 and DS. 

(the only detectors with 16 MHz ADC's). These calibration shifts appear 

to involve a sudden shift in the ADC offset by±< 3 channels, while the ADC ~ 
gain remains essentially unchanged. (See, for example, the IMP-H CALAN output 

of 2/23/72 and 2/28/72 in Appendix A-H.) The cause of this problem is not 

understood. The few examples available indicate that it is possible to use the 

unstimulated output .of the detector involved to monitor the occurence and 

magnitude of these shifts. The DS unstimulated output (DSU) is read out during 

PLO and NEUTRAL events, while the D2 unstimulated output for IMP-H (D2U) is 

read out during D5 single events. Figures 4 and 5 show DSU for IMP-Has a 

function of time, and figures 6 and 7 show D2U as a function of time. This 

data is also summarized in Table 3. Note that D2U has undergone at least 2 

major shifts since the launch of IMP-H. 

We consider now D5 on Il1P-H . in some detail. Figure 8 shows a cross

plot of the CALAN D5 offset (D50) vs the mean DSU channel~ obtained from either 

PARET or particle calibration (~ , y) data taken on the same or a nearby day . The 

few examples available suggest that there is a close correspondence between 

D50 and DSU. 
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Table 3. - D2 and D5 Unstimulated Pulse Heights - IMP-H 

Mean Mean 
D2 DS 

Unstim. Unstim. 
Dates Source of Data Ch .,U, Ch.# Comments 

6/27 PARET 6.60 
6/29/71 PARET 6.92 1.93 
71 : 293 PARET 6.24 

:355 PARET 6.45 
1/ 30/ 72 y-DATA . 29 
2/18 PARET 6 , 36 1.02 
2/20 y . 97 
2/26 f3 <.4 
2/27- 28 f3 4 . 34 
2/28 PARET 10 .6, 11.12 4. 39 Unstable 
3/2 PARET 11.91 3.90 
3/2-3 y 3.93 
3/6 y 3.98 
3/6-8 f3 4.00 
3/9-10 f3 3. 94 
3/12-13 y 3.91 
3/13. PARET 10. 72 3. 97 
4/21/72 PARET 11. 98 
4/24/72 PARET 10 .15 
4/25 f3 4-6 D5 Double Valued at Times 
4/26 ~ 4.15 

Launch 9/25/72 
72 : 273 Flight Data .9 

293 6. 76 .90 
303-12 7 .05 
329-32 6 . 9L~ 
333-36 7.13 
351-52 7.06 

73:007 6.88 
16- 19 6.85 .90 
20-21 6 . 85 .91 
45-46 6 . 91 .84 
48-53 6.84 . 97 
71-73 6.88 
78-81 7. 04 . 92 
89-91 10 . 79 

101-112 10.86 . 90 Note : No change in D5U when 
114- 116 10. 49 D2U changes 
119-120 10. 32 
137-141 10 .40 

73:141-144 10.36 
161-163 7.46 
164-168 7.38 
171 7.44 

Note : A second shift of D2U occurs at about 75:100. 
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It has been found empirically that it is possible to a good approximation 

to map preflight CAI.AN channel thresholds taken on different dates onto each 

other by simply shifting the calibrations by the* of channels that DSU has 

shifted. This procedure is necessary to obtain corrected channel thresholds 

for flight time periods when there is evidence of a drift in DSU . The 

recommended procedure is to select the CAI.AN output corresponding to a DSU value 

similar to that on the day in question. 

1.02 channels (PARET output, Table 3) 

For example, on 2/18/73 we have DSU = 
0 

and 'the D5 CALAN output in Appendix A-H. 

To obtain individual channel calibrations for day x when DSU = DSU we define 
X 

6U = DSU - 1.02 
X X 

and the threshold E (n) .of channel n on day x is given by E (n) = E (n-6U ) 
X X O X 

where E (n-6U ) is the interpolated threshold of channel n-~U in the 2/18/73 
0 X X 

CAI.AN output. Because of the nonlinearity of low D5 channels, channel by channel 

interpolation is necessary. This simple algorithm leads to errors of< 10 KeV 

for ·channels #'s n < 100 in all cases where direct comparison with other CAI.AN 

output is possible. For n > 100 the error is< .3%. This level of accuracy 

should be sufficient for almost all uses. 

Application of this procedure to IMP H D5 electron pulse height 

spectra from ~- spectrometer data taken during periods of different D5U levels 

(6U = 4 channels) gave consistent measurements of the beam energy to within 

20 KeV for . 25 and .50 MeV electrons. Uncertainties in the ~-spectrometer magnet 

calibration are of this order. 
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Figure 9 shows a comparison of the D2U and D20 values measured 

on the same days . The discrepancies are of the order of a few tenths of a 

channel. From Table 3 and Figures 6 and 7 it is apparent that D2U is typically 

in either t he range 6-8 or 10- 1 2. D2 channe l thre shol ds accurate to < 10 KeV 

can be obtained for any time period using t he interpolation procedure described 

for DS . For I)2U ~ 7 the 2/ 18/73 GALAN ou tput (D2U = 6.36) should be used, while 

for D2U ~ 11 the 3/13/72 GALAN output (D2U = 10.72) would be appropriate. 

The numbers in Table 3 and Figures 4 to 7 s hould be used only as a 

guide to offset shifts t hat have been observed. If accurate thresholds are 

desired when working with D2 or D5 data from either instrument, the D2U and 

DSU l evels within that data set should be determined and the appropriate 

corrections made on as fine a time scale as is necessary. 

With IMPJ the D2U value is lost . Therefore, some other technique, 

such as end. of range proton channel {I, ' s would have to be used to determine if 

any calibration s hift occurs in post- l aunch data . 

V. Problems in Interpreting Data 

In this section three problems related to the use of calibrations in 

interpreting real data will be discussed. They are 1) overflows , 2) underflows, 

and 3) rundown not reaching an accumulator . 

An overflow occurs when the energy loss in a detector saturates the 

pulse height analyzer (PHA). For all detectors except D2 and DS, when this happens 

the final state is either channel 1022 or 1023 (scale of Oto 1023). The final 

states for D2 and D5 are 3 and 4092 respectivel y (scale of Oto 1023 and Oto 4092). 

(Note that D2 1 s high channels are . . . 1022, 1023, O, 1 , 2, 3.) Since -the D2H 
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threshold is channel 16, and the D2 offset for a typical calibration is 

+ 10 channels, the first 3 channels of D2 correspond to overflows only, and 

not to small pulse heights. 

An underflow occurs when the ADC rundown signal is shorter than the 

nominally allowed value. The reason for this malfunction isn ' t understood 

although it may be a pulse shape or timing problem. All accumulators are 

preset to some small negative value (equivalent to a large positive value in 

the binary code) (see tables 4 and 5). The minimum ruridown should be long 

enough for the PHA to count to channel O. When a shorter rundown is accepted, 

the PHA is in a large positive (or equivalently, a small negative) channel. 

The most common channel is - 1 for all detectors except D2. This is read out as 

(is equivalent to) channel 4092 for D5 (D5 channels are multiples of 4 above 

1024). A priori such an event is indistinguishable from an overf low. Although 

channel -1 is the most counnon underflow channel, other values have been ob-

served (see tables 4 and 5). 

Occasionally, for s ome unknown reason, a rundown signal doesn '. t reach 

the appropriate accumulator. In this case the channel in the PHA corresponds 

to the preset value in the accumulator. For some even less understood reason, 

some spurious counts are often added to this preset value. For example, the D6 

accwnulator is preset to channel 1011, but according to the phenomenon described 

above channel 1012 may be read out. Table 4 lists the observed occurrences of 

this phenomenon . 
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Table 4. - IMP-H Underflows and Overflows 

Negative Observed 
Preset Unstim. Preset Observed 

Detector Value Ch .#. Ch.l's Underflows 

D0 1012( - 12) 0,1 
·>'.. .. 

1012 1020 - 1023 

D2 9 79 ( -45) See Fig. 979 

D5:j: 
4-5 

4048(-48) See Fig. 4048 4064,4068, 
6-7 4088, 4092 

D7 1011(-13) 0 1011 1012 - 1014 
1020 - 1023 

All 1011 (-13) 0 
others 

NOTES: 

* Channel 0 equivalent to channel 1 in detector D0 

+For D2 only, interpret channel Oas 1024 

1 as 1025 

2 as 1026 

3 as> 1026 

+Channel 0 in DSH is equivalent to an overflow 

Range Possibly 
Affected by 

Underflows 

1013 - 1023 

980 - 1023 

4052 - 4092 
in multiples 

of -4 

1012 - 1023 

1012 - 1023 

Overflow 
Ch. ,a\ ' s 

1022 , 1023 

3 + 

4092 

1022,1023 

1022,1023 
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Miscellaneous 

For lack of better place to put it, some information pertaining to 

channel calibrations is given in this section. 

D2 and D5 have a second threshold called D2H and DSH (H stands for 

high), which are important for the priority and rate equations . The D2H 

threshold is channel 16 . The D6H threshold, as determined from calibration 

data, is approximately channel 80. Because of timing uncertainties, the 

DSH threshold can vary by several channels . 

Except for errors, such as underflows, the PHA channel for each 

detector should be at least as great as a certain minimum value . Tables 

4 and 5 list the channel numbers that are read out for detectors that have 

not been triggered. Note that on IMPJ, DO is never channel 0, and for 

DS is seldom channel O. (See internal report #50 for detailed explanation.) 

The IMPJ unstimulated value for DZ is unknown since the D2 channel is read 

out only if D2H triggers . 
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Table 5. - IMPJ Underflows and Overflows 

Observed Range Possbily 
Preset Unstim . Preset Observed Affected by Overfl ow 

Detector Value fE.:.l Ch . #'s Underflows Underflows ~ 

DO 1013(- 11) 1, 2 1014 - 1023 1022, 1023 

D2 979(-45) 9 79 980-1023 3 

* D5 4048(- 48) 0- 4 4048 4056 ,409 2 4052- 4092 4092 
in multiples 

of 4 

D7 1011(-13) 0 1012-1023 1022, 1023 

all 1011(-13) 0 1013 1012- 7023 1022, 1023 
others 

)'( 

Channel O in D5H is equivalent to an overflow. 



APPENDIX A-H 

SELECTED IMP-H GALAN OUTPUT 

This appendix contains selected GALAN output for IMP-H detectors, 

including gain offset, and linearity values, and calibrated channel thres

holds in MeV. The ADC threshold values should be disregarded (see Section 

I-B) . Prelaunch calibration dates are summarized in Table 1 . Two calibra

tions are included for D2 and DS as discussed in Section IV. Thresholds 

for intermediate channels .can be found in Appendix B-H. 



H Dtl'EC'!un 1100 

7-19-71 ~J~l "IHEnMAL Vi-'ICUUM CALllJHAll -JN 

1000 CJuNl Ci-\Lll:.lt..A'llJN 

ADC THnE~HJLD = Q. 01563 VJLI~ 

~IGMA = 0 ■ 00229 VJLl~ 

158.5 KEV 

CHANNEL ,,_ ,, l'H.11.E~HJLD ( VJLT~ )_ lHnESHJLD 

2 0 ■ 03J70 0 ■ 3257 

3 0 . 04116 0 ■ 4574 

4 o.o63~o 0 ■ 6145 

5 0 ■ 07'J66 0 ■ 7756 

6 0 ■ 09612 0 ■ 9368 
7 0 ■ 11292 1,1013 
& 0 ■ 12965 1 • 2 651 
<j 0 ■ 14659 1 ■ 4309 

10 0-16365 l • 5980 
20 0 ■ 33242 3. 2 503 
30 0 ■ 50130 4 ■ 9038 

40 0 • 66'-J49 6 ■ 5505 

50 0 • 8'3 ?')tS 8 ■ 2001 

60 1 . 00620 9,8471 
70 1 ■ 17408 l l . 4SIOtS 

CMEV) 

bO 1 ■ 34~34 13 ■ 13b2 . 

90 1 ■ 5 1 020 14 ■ 7816 
100 1 • 6 ., tS 3 4 - 16-4278 ~ · 
200 3 ■ 35')77 32°8902 
300 5 ■ 04132 49 ■ 3538 

400 6 ■ 72220 65.810tS 
500 l:5 , 40334 b8 ■ 2703 

600 10.08LJ21 98 ■ 7273 

'/OU 1 l • 7 64 51 1 15.17t'l6 
tSOO 13 ■ 44516 131-6333 
'::ilOO 15.12653 148 ■ 0951 

1000 16,130Y03 164, 5680 -

ur.F;:, .u -0 ■ 305 CHANNEL~ <ENEnGx> 

LlNEAnl!l 



1-t DETECTOh #01 

3-13-72 NEW Dl INSTALLED 

1000 COUNT CALlbrlATlON 

ADC THHESHOLD = 0001 691 VOLTS 

SIGMA= Q.00240 VOLTS 

160•8 KEV 

22.9 KEV 

CHANNEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
. 29 

39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
499 
599 
699 
799 
899 
999 

GAIN 

LI NEArll Tl' 

II THHESHuLD C.VuLT-S) 

Q.03 160 
O.OLJ705 
o. 06390 
o.oso11 
o.o98oa 
0.11523 
Ool3281 
0.14980 
0 • l 6'71 5 
o.34086 
0 - 51420 
0••68716 
Oe85979 
1.03237 
1 • 20 5 15 
1 • 3777'/ 
1.55024 
1 • 72308 
3•45029 
5• 1782LJ 
6· 90627 
8·63413 

10 .36233 
120 09088 
13-81997 
15-55087 
17 - 28332 

165•273' KEV/CHANNEL 

- 1.196 CHANNELS CENEttGY) 

-o.us3 CHANNELS <ENEHUY) 

THRESH1JLD 

o .j075 
0.4552 
0•6163 
0 .1110 
0.9430 
·1 .1010 
1•2750 
1.4375 
1. 6033 
3-2639 
4.9209 
6•5743 
8.2245 
908743 

11•5259 
J :J.1761 
14-8248 
l 604770 
32-9880 
49 • . 5062 
66.0250 
82-5423 
99.0628 

115 -5866 
132.1156 
148 .6619 
165.22:"' 0 

CMEV) 



H- DETECTOR 102 

1 8 FEB 1972 D7 DISCONNECTED; D3 DISABLED FOR ALL BUT D3 

1000 COUNT CALIBRATION 

ADC THRESHOLD= 0 • 01797 VOLTS 

SIGMA= 0 •00259 VOLTS 

• l 5"8o 5 KEV 

24 . 5 KEV 

CHANNEL 

9 
10 
11 
12 
13 
23 
33 
43 
53 
63 
73 
83 
93 

103 
203 
303 
403 
503 
603 
703 
803 
903 

1003. 

GAIN 

OFFSET . 

L !NEAR ITY 

··, THRESHOLD CVOLTS> 

0 • 02211 • 
0 • 02392 
0 •02615 
0.02920 
0003248 
0•07235 
Ool 1535 
0015897 
0020240 
0•24640 
0028984 
Q.33350 
0 • 37727 
0042096 
0•85626 
1"• 29131 
1•72629 
2 .. 16144 
2 059658 
3003160 
3•46683 
3 . 90220 
4 • 33738 

41•148 KEV/CHANNEL 

+6•149 CHANNELS <ENERGY) 

+0•111 CHANNELS <ENERGY> 

THRESHOLD (MEV) 

Ool932 
0 • 2103 
002314 
002602 
002912 
0°6682 
1 .• 07 /18 
1•L1873 
1.• 6980 
2•31L1l ' 
2 • 7248 
301377 
3 • 5516 
3 09647 
8•0809. 

U:1•19L17 
16•3079 
20 • 4227 
24 .5373 
28 • 6509 
32e7664 
36 e8833 
40e9983 



\--\ DETEC'fl)t{ 1102 

3-13-72 NEW D1 INSTALLED 

1000 COUNT CALIBRATION 

ADC THhESHOLD = 0001743 VOLTS 

SIGMA= Q.00275 VOLTS 

153.4 KEV 

26.0 KEV 

CHANNEL # THRESHOLD <VOLTS> THRESHOLD 

15 
16 
1 7 
18 
19 
20 
2 1 
22 
23 
33 
43 
53 
63 
73 
83 
93 

GAIN 

OFFSET 

LINEARITY 

Eh 07D7 

0 . 02400 
0.02102 
0.03024 
0.03391 
0.03743 
0.04139 
0.04551 
0.04964 
0.05377 
o.09642 
0 • 13978 
Q.18325 
0.22112 
0.210!;>1 
o.31436 
0•35817 

INSUFFICIENT DATA _ 

INSUFFICIENT DATA 

INS~FFICIENT DATA 

0.2110 
0.2396 
0.2700 
·o. 3048 
o.33so 
0.3755 
0 • l.j l L1Lt 

0•'.J535 
0.4925 
0.8958 
1 • 3059 
1 • 7169 
2.1.317 
2-5426 
2-9567 
3.3710 

<M EV> 
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\.-t DETECTOH #03 

3-2-72 Pu.ST VlBk.A'J'IuN 

1000 COUNT CALIBRATION 

ADC THrlE~HOLD = 0.01795 VOLTS 

StGMA = 0 ■ 00237 VOLTS 

165.1 KEV 

CHANNEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
29 
39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
499 
599 
699 
799 
899 
999 

GAIN 

OFFSET 

LlNEArlIT't 

II 1HHESH0LD C VOLTS> 

0 • 03'-184 
0 ■ 04733 
0 . o 6211 
0 ■ 07833 
0 ■ 09520 
0 ■ 11224 -
0 ■ 12923 

o-. 14649 
0 ■ 16363 
0 ■ 33589 

0 • 50q86 
0067788 
o.84897 
lo01 969 
1 ■ 19047 

1-36134 
1 • 53203 
1 • 702'/3 
3 ■ 41099 
5 ■ 11824 

6■ 82456 
• 8 ■ 52945 
10·.23300 
11•9·351 7 
13 ■ 63 701 
15033844 
17 . 03930 

164 ■ 418 KEV/CHANNEL 

-lo30 1 CHANNELS CENEHG't) 

+0 ■ 246 CHANNEL~ CENEHGY> 

THRESHOLD 

0 ■ 3163 
0 ■ 4368 

0 ■ 5795 
0 ■- 7360 
0 ■ 8987 

1 • 0 631 
1. 2271 
1 ■ 3936 
l ■. 5590 
3 ■ 2153 

4 ■ 8707 
6■ 5208 

8.1715 
9 ■ 8187 

11 ■ 4665 

13.1152 
1 ih '/621 
16 ■ 4091 

32 ■ 8914 

49 .:i640 
65 ■ 8275 
82 ■ 2773 
98.7142 
115 ■ 1377 
131 ■ 5580 

14709744 
164 ■ 3854 

<MEV> 



\-\ D1::TECT(lit /104 

3 - 13 - 72 NEW Ul IN~tALLEU 

1000 COUNT C/.\L!BH.ATION 

ADC THHE.SHOLD = 0.01567 VOLTS 

SIGMA= 0 . 00234 VOLT~ 

163•0 KEV 

CHANNEL 

GAIN 

OFFSET 

l 
2 
3 
4 
5 
6 
7 
8 
9 

19 
29 
39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
499 
599 
699 
799 
899 
999 

LI NEAitl TY 

u THHESHOLD C VOL 'l'S) 

0003401 
0.04985 
o.06665 
o.08404 
0 • 10 1 Ll9 

Q.11931 
o.13665 
0 - 1544'/ 
0.11206 
Q.34t:S53 
0.52491 
Q. 70U6b 
0087647 
1 .05171 
1 . 22759 
1 .. 40303 
l • 57t:S5t1 
1 . 75415 
3.5111 8 
5.26908 
7•02699 
8-78465 

10-54177 
12.29756 
14.05303 
15.80759 
17056048 

167•726. KEV/CH.ANNEL 

-1.428 CHANNELS CENEHGY) 

+Q.035 CHANNELS CENEHG't> 

THRESHOLD CM EV ) 

0.3329 
o .4842 
o.6446 
o.8107 
0.9773 
1. 1475 
1.31 3 1 
1•4833 
1•6513 
3-3366 
5.0211 
6•6997 
8•3'/86 

10.os21 
11-7318 
13.4073 
1 5. 083!:S 
16-7606 
33 .5405 
50-3288 
67•1172 
83.9032 

100 • 68LJ0 
117. 452 1 
134.2112 
150.9 736 
167-71 40 

I 



H DETECTOR HOS 

13 FEB 1972 D7 DISCONNECTED 

1000 COUNT CALIBRATION . 

ADC THRESHOLD= 0 • 01597 VOLTS 

SIGMA= 0 • 00166 VOLTS 

159 • 5 KEV 

CHANNEL II THRESHOLD C VOLTS> 

7 
8 
9 

10 
20 
30 
40 
'50 
60 
70 
80 
90 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
2000 
3000 
4000 

OFFSET 

LINEARITY 

0 • 02606 
0 • 02930 
0•03285 
0 • 03663 
0 • 07831 
0 •1 221 5 
0016648 
0021060 
0 • 25501 
0•29947 
0 .. 34373 
0 • 38791 
0•43225 
0•87381 
1•31484 
1.75559 
2 .. 19701 
2063828 
3 • 07956 
3e52062 
3•96185 
4'!40317' 
lh81626 

tJ . 22929 
17 • 64tH 5 

4-1 •402 KEV /CHANNEL 

+1.438 CHANNELS <ENERGY> 

- Oo197 CHANNELS (ENERGY) 

THRESHOLD (ME:V) 

0 • 2582 
0•2886 
0 •3219' 
0 • 3574 
o. 7483 . 

. 1 • 1595 
1.5753 
1 ~9892 
2 • 4057 
2 08227 
3 • 2379 
306523 
4 • 0682 
802098 

ua.3465 
16 • 4806 
20•6210 
24 . 7599 
28 • 8990 
33 .. 0360 
37 • 1 746 • 
4 .1 • 3140 
8207072 

•• 124. 0 999 
165 • 5284 



3-13-72 NEW Dl INSTALLED 

1000 COUNT CAL!HH.ATION 

ADC THRESHOLD= 0001673 VOLTS 

SIGMA= 0.00168 VOLTS 

1660'/ KEV 

15.8 KEV 

CHANNEL 

8 
9 

10 
11· 
12 
13 
1 Ll 

15 • 
16 

. 1 7 
18 
19 
20 
30 
40 
50 
60 
70 
80 
90 

100 
200 
300 
400 
500 
600 

1000 
2000 
4000 

GAIN 

OFFSET 

LINEARITY 

IJ THH.ESHOLD <VOLT.S) 

0-02069 
o. 023214 
0 - 02625 
0.02950 
o.03324 
0003708 
0004107 
0004519 
0004934 
0 • 0531.19 
0 . 057161 
0 006197 
0 . 06631 
0.10994 
0 . 15412 
0 o l98Ll3 
0.24268 
0.2810 1 
Q .. 331LI0 
0 . 37542 
0elll978 
0ob bc0::.i 
1030335 
l • 74451 
2-18615 
2062761 
4039403 
8081050 

17064714 

41 ■ 434 KEV/CHANNEL 

+4.249 CHAN~ELS (ENERGY> 

- 0olll CHANNELS CENEKGi) 

l'HH.ESHOLD 

0.2079 
0.231s 
0o 2600 
0 . 2905 
0 . 3256 
0-3616 
0.3990 
0.4377 
Oo4'/66 
0.5155 
o.5560 
0 .5951 
0 • 6358 
1 o 0Ll50 
1.4594 
l • ts750 

\ 
2 . 2901 
2 . i06.lj 
3 - 1822 
305351 
3 . 9512 
8.0995 

. 12.2388 

. 1603767 
20.5191 
2.l!o 6599 
4lo22d3 
82.6532 

16505377 

<MEV> 



r\ DETECTOl'i #06 

3-13- 72 NEW Dl INSTALLED 

1000 COUNT CALIBrtATION 

ADC THRESHOLD= 0 . 01856 VOLTS 

SIGMA = 0 000216 VOLTS 

164 • 2 l{EV 

20.4 KEV 

CHANNEL II THRESHOLD C VOLTS> 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
29 
39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
499 
599 
699 
79 9 
899 
999 

GAIN 

OFF.SET 

LINEAttITY 

o . 03877 
0 • 0522LJ 
0 006786 
o . 08476 
0 . 10186 
0.11948 
o .. 13680 
0 • 1545 l 
o . 111ss 
0 . 34752 
o . 52260 
0 069734 
0 . 81204 
lo0LJ638 
1 . 2208.6 
1.39531 
1056993 
1 . 74447 
3 049027 
5 023695 
6098392 
8e73145 

10 - 47894 
12-22726 
13. 97652 
15072775 
17. 48046 

1650 274 KEV/ CHANNEL 

- 1 • 153 CHANNELS <ENERGY> 

- Q. 103 CHANNELS (ENER GY> 

THRESH•)LD 

Oo 3LJ67 
0 • 4 740 
0 • 621 7 
0 • 7814 
0 . 9431 
l • l 09 6 
1•2733 
1•4407 
l • 6049 
302652 
4 . 9202 

• 6 • 5719 
802233 
9 - 8713 

11 • 5206 
13-U,96 
14. 8202 

-· 16. 4701 
::rn.912s 
49 . 4833 
65 • 9968 
82.5155 
99 . 0339 

1.15 . 5602 
132.0953 
148. 6491 
165• 2168 

CMEV) 



\-t DETECTOl~ 1107 

3 - 13- 72 NEW Dl lNSiALLED 

1000 COuNT CALIBRATION 

ADC THRESHOLD = 0 . 01235 VOLTS 

SIGMA= 0.00188 VOLTS 

143•6 KEV 

18 .0 KEV 

CH.ANNEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
29 
39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
499 
599 
699 
799 
899 
999 

GAIN 

OFFSET 

LINEArtlTY 

II THRESHOLD C VOLTS) 

0001911 
0.03362 
0.04926 
0 00661 6 
0 00832 1 
0.10033 
0 . 11138 
o . 13460 
Q .. 15206 
0 . 32524 
0049795 
0067052 
0 08428 7 
1.01515 
1 .. 18720 
lo 3594_3 
lo 531 62 
1 . 70365 
3e42576 

• 5.141s1 
6•86890 
8-58901 

10.30837 
12~02692 
13. 74534 
15.46438 
1 7 • 182 65 

164 0945 KEV/CHANNEL 

- 0.695 CHANNELS <ENERGY> 

+0 .. 145 CHANNELS < ENEHGY > 

THHESHOLD 

0 .2063 
0 e 3Lt54 
0 .4954 
0-6575 
o.a210 
Q.9852 
10148 7 
1 . 3139 
1 ., 4813 
3•1'122 
4 . 7986 
6•4536 
8• 1065 
907588 

11 . 4088 
13 . 0606 
14. 7120 
16.3618 
32-8'/76 
4903929 
65-8990 
8203956 
98.8851 

115.3668 
131 . 8472 
148 -33~' 5 
164.812 7 

CMEV> 



( 

\,-¾ DETEC'l'·Jri 1108 

7-13-71 PJ~T CJLD SJAK D3 DISABLED 

1000 COUNT CALIBr1A'flvN 

ADC THrlESH0LD = 0 ■ 01713 VOLTS 

SIGMA= 0.00237 VJLTS 

138 • 8 KEV 

CHANNEL # THHE~HOLP ( VJLlS > • 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
29 
39 
49 
59 
69 
79 
89 
99 

199 
299 
399 
ll99 
599 
699 
799 
899 
999 

GAIN 

OFFSET 

LlNEAhlTY 

0003804 
0 005070 . 
0 ° 06549 
0008208 
0 . 09917 
Od 1663 
0 . 131.,116 
0 . 15190 
0016913 
0 034499 
0052016 
0 0 695~i8 
0.81006 
1-04480 
1 . 21949 
1 • 394·05 
1 056877 
lo74342 
3049082 
5 023873 
6 .. 98658 
8 - 73420 

10 .. 48224 
12 ■ 23006 

13.97813 
15 - 72703 
17 047752 

1650322 KEV/CHANNEL 

- 1.181 CHANNELS CENEhGt> 

- 0 • 00:J CHi-1NN EL~ < ENEnG'l') 

THH.E.SHuLD 

Oe3526 
0 . 4723 
Q. 6121 
0•7690 
0. 930 6 
1•0958 
1•2615 
,1 -4293 
1 • 5922 
3 ■ 2552 
4■ 91 l 7 
6 ■ 5687 

8.2206 
9e8730 

11-5249 
13.1757 
14.8279 
l 6 • 4 79 5 
33.0937 
4905328 
66 00613 
82-5877 
99 . 1180 

11 5 • 6463 
132 01769 
14807153 
165 . 2688 

(MEV> 



( 

~t DE:'fECJ\)rl f/09 

3 - 13- 72 NEW Dl INSTALLED 

1000 COUNT CALIBkATIO~ 

ADC THRESHOLD= 0.01205 VOLTS 

SIGMA= o.00218 VOLTS 

CHANNEL# THHESH:)LD C VOL TS) 

1 Q.03342 
2 00046139 
3 0 • 0622 7 
4 Q.07880 
5 0009585 
6 0.11310 
7 0013047 
8 Q.14779 
9 0 .16514 

19 o.33889 
29 o.s1246 
39 0 • 68 5 71 
49 0 • 85862 
59 lo03166 
69 l • 20426 
79 lo37711 
89 1- 54990 
99 l • 722 71 

199 3e451 16 
299 5.1 7973 
399 6090797 
499 f:5- 63591 
599 10036344 
699 12 - 09151 
799 13082013 
899 15 - 55027 
999 17 -28111 

1650091 KEV/CHANNEL 

97.2 KEV 

20.8 KEV 

THRESHOLD 

0.3029 
0.4315 
o.s1s4 
o. 7363 
o.s991 
1 • 0638 
l • 229 7 
·1.3951 
1 • 5608 
3.2201 
4-8777 
605322 
8,1'835 
9-8360 

11 .4844 
13.1351 
l.li.7852 
16.4355 
3209422 
49~4499 
6509545 
82 • 4563 
98 o 95ll1 

11 5-4571 
13109654 
14804882 
16500 176 

GAIN 

OFF.::iE'f 

LlNEArtIT'l' 

- l o054 CHANNELS CENEkG¥> 

+0.049 GHANNEL~ <ENEhGY> 

CMEV) 



APPENDIX A-J 

SELECTED IMP-J CALAN OUTPUT 

This appendix contains selected CALAN output for IMP-J detectors, 

including gain offset, and linearity values, and calibrated channel thres

holds in MeV. The ADC threshold values should be disregarded (see Section 

1-B). Prelaunch calibration dates are summarized in Table 1. Thresholds 

for intermediate channels can be found in Appendix B-J. 



:J DF.TF.CTl1L P.00 

(, -26- 73 POST - DFTECTO~ hFC0NFIGUhA110N 

1000 COU~T CALI DHATION 

ADC THhFSHOLD = 0 . 01781 VOLTS 172.3 KEV 

1 5 • 5 K F.V SIGMA 

CHA?',.TNEL H 

'JFFSFT 

3 
lj 

5 
f 
7 
9 

20 
100 

1000 

= o. oou,,~ VOLTS 

TH~FSHOLD (VOLTS> 

o.029f.O 
o.OLJ534 
o.o c-2 12 
0.0791~6 
Q.09683 
0. l 31 58 
0.32435 
1 . 72111 

17-42~06 

THHESHOLD <MFV) 

0.281~6 
Q.4330 
0. 5912 
0. 7 54 6 
o ,.9184 
l • 24 60 
3.0f35 

l (, . 23--7 7 
164. 32 ( ,0 



:f DFTFCTOR 1101 

1000 CJUNT CALIB~ATION 

ADC THRFSHOLD = 0.017f8 VJLlS 

SIGMA= 0 ■ 00lf5 VOLTS 

1 f8. 0 KEV 

15■ 2 KF.V 

CHANNFL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

20 
100 

1000 

GA I!\: 

0 FFSFT 

LINEARITY 

# TH!, F SH·)L D <VJLTS> 

0 ■ 03304 

O.OLJ9f2 
·o.of,728 
0.08505 
0 ■ 10310 

0.1211f 
0.1391 1 
0.157LIO 
0 ■ 17554 
0. 3 7 50 l 
l ■ 8210 1 

18.05€-38 

166 ■ 353 KFVICHA~NEL 

- 1 ■ 506 CHA~NELS <E~EhGY) 

+0.158 CHANNFL~ <ENE~GY) 

Tl-L:-,ESHJL[, 

0 ■ 3 1 45 

0 ■ 467/.J 

0.6302 
0 ■ 79L/1 
0 ■-9606 

1 ■ 1271 

1 • 29 2 6 
1 ■ 4f-13 

1• 6286 
3 • 4680 

1 f,.8026 
166 ■ 5203 

<MrV) 



( 

J . DETFCTOF 4'02 

6-26- 73 POST DE.TECTOh llECONF'IGUliATION 

1000 COUNT CALIBhATION 

ADC TH~ESHOLC = 0 . 01498 VOL1S 

SJG~A = Q.002f4 VOLTS . 

1 f,2 • 7 K E.V 

CP.ANNEL 

17 
18 
19 
20 
21 
22 
23 
25 

100 
1000 

GAIN 

OFFSET 

LINEARITY 

# THhFSHOLD (VOLTS) 

Q.03281 
0.03675 
0. 0L108~ 
0.04494 
Q.04915 
0.05332 
o.057Lt6 
o.06607 
o.39364 
4-31681 

40. 9 71 KEV/CHANNEL 

+ 8.320 CHANNELS <EN £hGY) 

+ 0. 122 CHAN'.\J ELS C E..>.J EhGY) 

THRESHOLD 

0•34IJ3 
o.3a13 
0.Lll96 
0 • Li 583 
0.4979 

• 0 • 53 71 
0 • 5760 
0 • 6569 
3.7357 

40. 6098 

CM FV > 



'J DFTECTOli #03 

f-26 - 73 POST - DFTFCTvfi HFC"()NFI GUhATI ON 

1000 COUNT CALIBRATIJ~ 

ADC THfiFSHOLD = O.Ol?f? VOLTS 

SIGMA= 0.00159 VOLTS 

172•3 KEV 

1 5. 0 i{ EV 

CHANNFL # THhESHOLD <VOLTS> TH.Ii ES HOLD 

1 0.03020 Q.2910 
2 Q.OLJf12 0 • LJLIO 7 
3 o.oc-330 0, f.023 
4 o.osos1 0,7647 
5 0 •. 09813 0.9299 
6 0.11573 1•0954 
7 0 • 133 50 1. 2 f2 5 
8 0 -1 5 122 1 • L1292 
9 o. 16887 1•5952 

20 0.36392 3.4295 
100 1.77711 16,7200 

CMEV> 

1000 17,68728 166,3486 • 

GAIN 

0 FFSFT 

LINFAEITY 

1E6,254 KEV/CHANNEL 

- 1 • 0 E-9 CHANN FLS ( EN FhGY > 

-0.059 CHANNELS <ENEhGY) 



J DETECTOR #04 

6-26-73 POST - DETF.CTOH hfCONFIGU,HATION 

1000 COLlNT CALIBhATION 

ADC THHESHOLD = o.o1~41 VOLTS 

SIGMA= o . 00151 VOLTS 

1 72. 3 KEV 

14 • 0 K FV 

\ 

CHP.NNFL II THhFSHOLD <VOLTS) THhFSHOLD 

1 Q.03180 0.3210 
2 0.04816 0 • -4 7 3 1 
3 0 • 06 529 0 06323 
4 o . 0829'2 Oo79f:2 
5 0.10044 0 • 9 591 
6 o.11826 l • 1 :::! L! '/ 

7 0 .1 :_5 '·, ) ·) ' J • .. .• •.} :· 

. . . ,I l , , ' ) .:., l 

9 ..... .. 1 ·, l ··, r.:.. 1.r1:1; 
:. ,··, 0,3f-.789 J. 4LJ52 

100 1 • 79278 l (,. 6908 
1000 17.90143 1(;6 . 4338 

GAIN 166•381 KEV/CHANNEL 

0 FFSFT - 0,816 CHANN ELS <ENEHGY> 

LI NFALI TY -0.391 CHA\JNELS. <FNEhG Y> 

CMF:\)) 



J DETF.CTOH II O 5 

6-26- 73 FOST DF.TFCTOH liECONFIGU!<ATION 

1000 COUNT CALIBRATION 

ADC THHESHOLD = 0 . 01790 VOLTS 

SIGMA= 0000191 VOLTS 

193 • 4 KFV 

CHANNEL 

5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
l 5 
20 

ioo 
400 

LIOOO 

GAIN 

OFFS FT 

LINFAHITY 

II THhFSHOLD (VOLTS> 

0 . 02135 
0.02344 
0 • 0261J8 
0002997 
0003370 
0 o 037 59 
Oo041s1 
0 • 0LJ 56LJ 
0 004975 
o.os402 
0 • 0581 7 
0 . 01966 
0 043175, 
1-74822 

17 .56061 

4lol94 KEV/CHANNEL • 

+ Q. 956 CHANNELS ( ENFhGY) 

- 0 . 279 CHA~NFLS (F.NFhGY) 

THRESHOLD 

0.2219 
0.2415 
002700 
Q.3028 
0.3378 
0.37,,2 
0 . 4110 
0.,,497 
Oo4883 
0 o 5283 
005673 
007688 
4 00709 

160 4177 
-164o716c 

(MF.V> 



( 

J DETF.CTOll HOf-

6-26-73 POS T - DFTECTOh hECONFIGUHATION 

1000 COUNT CALIDRATION 

ADC THHFSHOLD = 0.01742 VOLTS 

SIGMA= 0.00162 VOLTS 

173.5 KEV 

1 5 • 5 KEV 

CHANNFL II THhfSHOLD <VOLTS> 

1 
2 
3 
4 
5 
(; 

7 
8 
9 

20 
100 

1000 

GAIN 

OFFSET 

LINFAHITY 

Q.02976 
0. 04 54 1 
0.06198 
0.078 91 
o. 09 594 
0.1132f. 
0 . 130-48 
O.ll,771 
0,1 6500 
0,35527 
1.73349 

17.23298 

16-4.981 KFV/CHANNEL 

- 1.179 CHANNELS <EN EhGY> 

+0.028 CHANNELS ·<ENEhGY> 

THhESHOLD 

o.2aa1 
O. L1386 
o. 59 74 
o. 7 59 5 
0.9221 
1 . os·B 6 
1•2536 
le4186 
1 • 5843 
3.4070 

l E.6102 
J65e09 28 

<MEV) 



') 

J' DETFCTOh #07 

POST - DETECTOR RECONFIGURATION 

1000 COL~T CALIBfiATION 

ADC THRESHOLD= 0 . 01676 VOLTS 

SIGMA= 0 . 00164 VOLTS 

183 • 3 KFV 

1 5 • 7 KEV 

CHANNEL # THhESHOLD C VOL TS> lHliESHOLD 

1 0.0313s 0.3221 
2 o . 04116 004730 
3 0.06372 0 • 6313 
4 0 . 08056 0 . 7923 
5 o . 091s4 0 . 9575 
6 0 . 11498 1. 1213 
7 0 . 13219 1•2859 
8 0 . 14937 1 • 4 50 1 
9 o . t6660 1.6148 

20 0 . 35677 3.4329 
lOo" 1 • 73556 1 6 .• 61 LJ 6 

1000 17 . 25227 164 . 9 59 l 

GAIN 164.827 KEV/CHANNEL 

OFFSET - 1.3oo· cHANNFLS (EN EhGY) 

LIN EAn ITY -0 . 027 CHAl'1i\JELS CEiVEhGYJ 

' 

CMEV) 



( 

( 

J OETFCTOR #08 

6 - 26- 73 POST - DFTFCTOh hECONFIGURATION 

1000 COUNT CALIBRATION 

ADC THHFSHOLD = 0 . 01728 VOLTS 

SIGMA= Q.00171 VOLTS 

1 59 • 1 KEV 

1 6 . 0 KEV 

CHANNEL# THhESHOLD C VOLTS> THRESHOLD 

1 0 . 03339 o . 3os2 
2 o.o-4980 0.4620 
·3 0 . 06101 0 . 6232 
4 0 - 08435 0.7857 
5 0.10199 0.9510 
6 0 • 119 52 1 • l l 52 
7 0 . 137-47 1 . 2834 
8 .0 . 15512 1. 448 8 
9 0 . 17299 t.6162 

20 o. 368 52 ·3 • 4482 
100 1 078293 16 . 7004 

1000 17.69723 165.808 1 

GAl~ 16 5 .675 ~FV/CHANNEL 

•) FFS ET - 1 . 302 CHAN,-JELS < Fi\: E.hG'O 

CMEV> 



• :r DET FC TOH II 09 

6-26-7J r ·OS_T DETFCTOh hFCONFIGlihATiuN 

1000 COUNT CALIE~ATION 

ADC THhFSHOLD = 0.0159(, VOLTS 

SIGMA= 0 . 00169 VOLTS 

l 72. 3 KEV 

16.2 KEV 

CHP,NNFL 

l 
2 
3 
Lj 

5 
6 
7 
8 
9 

20 
100 

. l 000 

GAIN 

0 FFSFT 

LINEAFITY 

IJ THhFSHOLD < VOL 1 S) 

0.03091· 
O. OLJ680 
0.0(·3-48 
o.oso39 
0.09751 
0 - 11493 
Q.13206 
o. tLJ955 
0.16E-f:E-
Q.357Ltl 
1.73807 

17 .25339 

165. 020 i<I: \J IC HANN EL 

- J. 4,43 CHAXNELS <ENEHGY) 

+ 0 • 0 e 8 CH ANN ELS C EN Eh G Y ) 

THr.FSHOLD 

o.3161 
0 • -4682 
Q.f279 
o. 7897 
O"o953f 
1. 1204 
l.28LJ3 
l oll517 
1.c-rss 
3.LJLJl 5 

16~6576 
165.1757 

< MFV) 



( 

'J DETECTOR # 10 

6 - 26-73 POST DETF.CTOH riECONFIGURATION 

1000 COUNT CALIBHATION 

DISC. THRESH. = 0.01399 VOLTS 

SIGMA= 0 . 00129 VOLTS 

132. 6 KFV 

12. 2 KEV 



APPENDIX B-H 

IMP-H MEASURED AND INTERPOLATED 
CHANNEL THRESHOLDS 

This appendix contains measured and interpolated channel thres

holds obtained from ABRET (see Section III) for channels 1-114.· These 

thresholds are appropriate for analyzing flight dat·a. Notice that the 

thresholds for D2 and DS have been shifted. (See Section IV.) Thres

holds for channels >100 can be extrapolated from channel 100 using the 

gain and offset relationship (Section I) . 
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APPENDIX B-J 

IMP-J MEASURED AND INTERPOLATED 
CHANNEL THRESHOLDS 

This appendix contains measured and interpolated channel thres

holds obtained from ABRET (see Section III) for channels 1-114 . These 

thresholds are appropriate for analyzing flight data. Threshold's for 

channels >100 can be extrapolated from channel 100 using the gain and 

offset relationship (Section I). 
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