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ABSTRACT 

The  High  Energy  Telescopes  (HETs) of the  Cosmic  Ray  experi- 
ments on board  the  Voyager-1  and -2, and  ISEE-3  spacecraft 
measure  charged  particle  fluxes of about 1-500 MeV  per 
nucleon  for  nuclei  with  atomic  numbers of 1-28. This 
volume  describes  the  steps in  the  calibration  of  the ex- 
perimental  data  from  the  ISEE-3  spacecraft  and  the  pro- 
cedures to be  followed  in  using  the  calibration  software. 
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Ta.u le  4 Samplc  Card X n p u t  f o r  Eenetrat iag Boxes 
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Figure  1. Computer Generated Track for Node I A 3  
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Figure  2. Data f o r  Mode IA3 
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Table 5 .  ISEC-3 SRD Dead Layer "hiclrnesscs 

XSEE-C HET TELESCOPE DA,U 

HET 1 (T-7) 

TY?E 
SB 
S3 

MEASURED 
DETECTOR SEX-iAL NOMINAL SENSITIVE THICKNESS (p) DEADLAYER 

h-ixmx (P) CENTER TOP BOTTOM LEFT  RIGHT ( p i  

LD 

LI) 
LD 

'iD 
LD 

LD 
LD 

16-758C 
17-6483 

2273 

2286 
2292 

2489 
2453 

2  352 
2293 

2361 
2200 

e 

16-7583 
16-39 OA 

2277 

2291 
2263 

2287 
2271 

2268 
204.3 

2126 
2137 

150 
150 

3000 

3000 
3000 

3000 
3000 

3000 
3000 

2000 
2000 

15 0 
is  o 
3000 

3000 
3000 

3000 
3000 

3000 
3000 

2000 
2000 

148 .1  . 150.2  148  148  146 4 119.2iJ.gm/cm2A& 
150.8 151.8 152.2  149.9  149.5  120 11 

81 

74 
97 

6 1  
82 

74 
66 

68 
84 

HET 2  (T-8) 

149.5 148.3 151.5 148.4 147.7 11?.2pgn/cm2Ac 
155.1 152.4 153.2 150.7 154.4 120 I 1  

84 

70 
101 

70 
72 

77 
7 1  

74 
61 
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Table 6. HET I Detector  Description  for a l l  Penetrating  Modes 

N O .  
n 
2 
1 

a 
d 
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0 
5 
5 
6 
0 
6 
0 
7 
8 
0 
0 

T H J C P  AMP-AST 
16  7 

1 4 R  1 
1 5 1  

2420 
7 
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R1 7 

O F F S E T  

- . 5 1  
1 .&I 

. 9 4  

. 3 3  

1 . 3 5  
. 1 2  

-e 6 4  

Lnu 

P S T  

7 
7 

7 
6 
7 
5 
7 
5 
A 
1 
n 
-4 
7 

7 
3 

7 
1 
7 
7 

PFbI 
7 
7 
7 
7 
7 
5 
7 
5 
A 
7 
4 
7 
7 
7 
7 
7 
1 
7 
7 

S P L C T W C  
0 

6P.714 
7 * c 3  

n 
1a51 

6 7 1  

( $ 5 1  
6 7 7  

6 7  1 
6 7 9  

1A51 
6 7 1  

7 4 7 3  
6 7 7  

n 
536117 

n 
0 
0 

WAnTlIS 

1 SQ6,n 
15960  
1 7 1  -41 
1 7 1 3 1  
1 7 1 3 1  
171.11 
1 7 1 3 1  
1 7 1 3 1  
1 7 1 3 1  
1 7 1 3 1  
1 7 1 3 1  
1 7 1 3 1  
171   31  
15966  

15960 
15960 
159h0 

t 5 9 6 n  

t s q m  

A i  
&2 
C l  

c3 c:! 
6 RST 

b RST 
R 2  

6 PST 
(t RST 

C l  

rmv 
1 
1 

1 
? 
1 
1 
1 
1 
1 
1 
1 
1 
1 

7 
1 

3 
3 
3 
1 

R1 



Table 7. HET I1 D e t e c t o r   D e s c r i p t i o n   f o r  all P e n e t r a t i n g  Modes 

r e .  r E1,FY NO THICK 

1 149 
2 153 
3 2915 
0 8 4  

0 171  
4 2 9 3 0  

6 16  

: m 
s 24% 
6 2 9 2 0  
0 148  
6 2930 
0 7 4  
7 1975  

0 til 
8 1 9 2 5  

I 0 33  

OFFSET -. 2 7  
1.70 

-.04 
0 94 

1.68 
- 1 3  

1.07 

0 . 0 0  
0.00 

2.30 
1.09 

Low 

PUP-IST 
7 

7 
1 

; 
4 
7 
A 
5 
7 
S 
ti 
7 
h 
7 

CATN 
FSCFV 

9 S R .  
Q l R .  

1R17R. 
1R743. 
17630 .  

2549.  

17703. 
49913. 

17703.  
17703.  

51 so.  

RST 
7 
7 
7 
F 
7 
5 
7 
5 
4 
7 
4 

7" 
7 
3 

7 

7 
1 

7 

PFW 
7 
7 

9 
7 

7 
S 
7 
S 
A 
7 
4 

7 
7 

7 
7 

7 

7 
9 

7 

. 6 7  .13 

3 - 4 0  - 7 5  
.A7 - 1 7  

nFFSET 

- . 70  
-60 

HTCH COTP 
FSMEV 
7n7.1 

36A1. 
195.6 

371 2 ,  

7RS. 

365R. 
3hSR- 
765A. 
1053.  

3548, 

Roo. 

SPBrTNC 
n 

F P 3 1 7  
7 5 9 0  

n 
1 A51 

671  

1 AS1 
677  

671 

1 P S I  
6 7 7  

6 7 1  

9747 
6 7 7  

0 
5 3 6 0 7  

n 
n 
0 

QPDTIJS rllRV 
$ 5 9 6 0  I 
lS9hrt 1 

171  31 
15910 1 

1 
1 7 1 3 1  1 
171 31 1 
17331  
17134 

1 

171   31  1 
1 

17131  ~ 

171  31 

I 7 1  31  
17131 f 
17131  1 
15960  3 
15960 7 
15QF0 3 
15960  3 
15960 I 

; 

IST P I  
AST A2 
AST I ' l  
PST C 2  

PFW IC RST R1 
PST P 2  
PEN 0 RST C4 
PEN b RST C3 
PEN L RST C3 
PEN c 1  

AST r 3  
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G 

HIGH ENERGY TELESCOPE (HETI 

Figure 3. HET  Detector  Schematic  Diagram 

A schematic  cross-sectional  view of a  HET 
telescope on ISEE-3 and  Voyagers 1 and 2. 
Trajectories 1, 2, and 3 correspond to three 
different  event  types  identified by the co- 
incidental/anticoincidental logic. 
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4-. Measurements Used t o  Derive .-> 
HET Spacings 

n 

148 

6 G 1 4 . 4  . 
1 5 1  

A 
2$2.2 

8 1  
4 1 1851 

2925 

74  
f 1343s 

97 

2900 

1 1 8 5 1  
2 900 

6 1  
4 

1 6  

1 4  9 

6&3.4 

1 5 3  

&90.2 

2915 

84 

. .4 

2930 

70  

1 0 1  

2900 

.4 
2930 

70 

1 1343.4  - 
72 

2930 

68 
1930 

? 53607 

4 

2920 
77 

, 4  

7 1  

2930 

74  
1925 

c 
~ 1915  1925 

84 

~ 33 
6 1  

33 

m 
h 
0 
\c 
h 

+ 
w 
a 
rl 
w 
co 0 

v 

A 1 1  measurements are taken  from HET 
diagram  da ted  March 1 8 ,   1 9 8 1 .  
U n i t s  are micrometers.  

Note: A e lemen t   ac t ive  area of  8 cm2 
impl i e s  a r a d i u s  of 15958 pm 

€3 e lemen t   ac t ive   d i ame te r  of 
1.257" i m p l i e s  a r a d i u s  of  
15964 urn 
C e lement   ac t lve   d ia ine te r   before  
gua rd r ing  i s  1.333"  and  implies  
a r a d i u s  of 16929 ym 

F i g u r e  4 .  HEY Spacing   Der iva t ion  
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Taule d T y p i c a l  E X G N E h  'XiiACK &quest 

partic12  ode- dX3MEW Track 3o:jUeSt 
c a t a l o q  
uame nnemonic  

naullr: 

RE4 I A2 A - s t o ~ p i p q ,  2-d iwens iona1 ,  h i g h  qaih 
HZT- 1 

BZT- 1 
8 - s t o p p i n q ,  3-aimensiona18 h1qh  g a i n  

HET- t 
E - s t o p p i n g ,  2-dimeusiouai ,  high gain  

HET- 1 

.S A3 

I Bi? 
1 L3 E - s t o ~ p i n g ,  3-d imens iona18  low g a i n  

PBUTOh I A2 

I A3 

1'53 

A ~ s t o F p i n q ,  2 -d imens iona1 ,  h i g h  g a i n  
HLT- 1 
A - s t o p p i n q ,  3-dimensional, high  g a i n  
HET- 1 
B - s t o p p i n g ,  3 -d imensiona18 h i g h  gain 
HET- 1 

.4 L PHA i ,?id B-penetratinq, 3 - u i m e n s i o n a l ,  h i g h  gain 

* SPY 3- euetra t inq ,  3 - d i n e a s i o n a l ,  h i g h  y a i q  

IPZ 
HBT- 1 
A-genetratinq, 3-d imens iona1 ,  high gain 
B E  - 1  

ti&- 1 

27 



Table 9. BXGNEW Output  File  with  Editing Notes 

C I ISEE HETl CAL B (ENTERED 2/9/91) MODIFIFD CRC" RE0RvJ 
FILE 1 - 51 RECORDS I N  1 BLOCKS 13-SEP-@2 
C DETECTOR FILE 1CIGf.DET 
C 8-PENETRATING LOW CIIN 

,TRACK FILE ICTC>.TRI( 
C 
E 

5 0  
9 e** 
10 9** 
1 1  
12 

lo** 
ll** 

13 12** 
16 13** 
15 14** 
16 
17 

15**  

18 
f6**  

19 
17** 
18* *  

20 
22 

25 
24  23** 

24** 
26 25** 
27 26** 27** 

28* *  

31 
32 

30** 

3 3  
31** 

34 
32** 
33** 

35 34** 
36 
37 

35** 
38 

36** 
37** 

39 
40 

38** 
39** 

41 40* *  
42 
43 

41* *  

44 
42** 
43** 

45 
46 

44* *  

41 46**  
45** 

49  41** 
49 40** 
51 
50 49** so**  
52  
54 53** 
55 
56 

5 4 * *  

58  57** 

21 1;:: 
23 $45: 

3: 

53 3::: 
51  :::: 

2 
1 

6 
6 
1 
7 
8 

10 
9 

10 
1 1  
12 
13 
t2 

14 
14 
15 
15 
16 
16 1: 

-I+- 
19 

20 
19 
20 
20 
21 
21 
71 
21 
22 

22 
23 
23 
23 

23 
23 
24 
24 
24 
24 
24 
24 
24 
24 

ss 
z: 

i 
8 
9 

10 
10 
11 
12 
1 2  

14 
13 

1 5  
14 
16 
17 
17 
19 

2 0  
19 

20 
20 
21 
21 
21 
21 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
2A 
24 
24 
24 

3 

-+ 

2 4  

8 70.626 
4 
4 

4 
5 

5 

6 
6 
5 

7 
6 7 

1 

10 
1 1  

1 1  
11 

1 1  12 
12 13 
13 
1 4  

14 
14 

14 I S  

1h 
15 

17 
16 

17 lr! 
19 

1 9  
26 

20 
21 

21 
72 

22 
24 

24 

25 
25 

21 
21 

20 
29 
30 

33 
30  33 
35 

35 
39 

42 
3 R  47 
41 

47 

55 
55 

61 
13 

61 
73 

55 
I57 

50 
61 

45 
5 s  

40 
50  
4 5  

30 
35  40 

35 
25 30 
20 25 
16 20 
10 
4 

1.5 

3 
10 
4 

6 16 

3 7 

737.OR6 
519.556 
U05.43R 
296.041 
334.677 
751.078 
273.629 
2 0 0 . 5 9 Q  
1.43.236 
IhR.PO7 
156 9 5 1  
146'924 
13R:223 
t30 A70 
1?4'17A 
118:265 
t13.335 
10a.77R 

3 4 0 0 . 2 0  
1 6 4 5 . 1 d  

* 
qb. 117 
95.251 
Q2.h85 
90 .395  
RU.321 
A6.439 
83.171 
Q1.790 
79.337 
78.265 
17.?31 
76.467 
15.682 
7 4 . 9 7 4  
74.335 
73.759 
73.243 
72.779 

7 1  .691 
71.416 
7 1 . 1 8 9  
7O.Og6 
70.841 
70.696 

~4.729 

e r l .  524 

3::;; 

3 26Q 
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Table 10. BXGNEW Output for Tape 

FILE 1 - 57 RECORDS 1M 1 @LOCKS 13-SEP-A? 1 ISEE HETl CALIB (ENTERED 2/9/81] MODIPIET) FROM REOR,l 
DETECTOR FILE ICIC3.DET 
B-PENETRATING E 

TRACK FILE ICIG3.TRK Lnd CAIN 
IP L HE4- 

3 
9 

10 
1 1  
12 
13  
14 
16 
15 
17 
1 R  
20 
19 
21 
22 
23 
24 
25 
26 
28 
27 
29 
36 
31 
32 
34 
3 3  

35 
36 
37 
3 8  
39 
40 
41 
42 
44 . 43 
45 
46 
48 
47 
49 
50 
52 
51 
53 
54 
55 
56 
SA 
57 

50 a * *  
9** 

lo** 

13** 
14** 
15** 
16** 
18** 
17** 
19** 

22** 
23** 
24** 

1::: 

g;:: 

g::t 
$4:: 

,'if:: 
29** 
30** 
31** 

34** 
35** 
36** 
37** 
38** 
4 0 * *  
39** 
41** 
42** 
43** 
4 4 * *  
45* *  
46** 
48** 
47** 
49** so** 
51** 
52** 
53** 
54** 
5 5 * *  
56** 
57** 

2 
1 

6 
6 
7 
R 
7 
9 

10 
10 
11 
12 
12 
14 
13 
14 
15 
16 
15 
ifi 

17 
17 
1 R  
18 
19 
19 
20 
20 
70 
21 
21 
21 
21 
2 1  
22 
27 
22 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
74 
24 
24 
2 4  

4.002 
9 

6 
7 
7 
8 

10 
12 
1 1  

13 
12 
14 
15 
14 
15 
16 
17 
16 

17 
1 R  
19 
20 
19 
20 
20 
21 
21 
21 
2 1  
22 
a 2  
22 
22 

23 
23 
23 
23 

24 
23 
24 
24 
24 
24 
24 
24 
24 
24 

Q 
l(i 

l e  

E 

2 8  
4 
4 
2 

: 
6 
7 
7 

10 
9 

11 
1 1  
12 
13 
14 
14 
15 
lh 
17 

70 
19 
23 
27 
2 4  
2 s  
27 
29 
30 
33 
35 
3R 
47 
47 
55 
67 
61 
5 5  
50 
45 
35 
25 
30 

20 
16 
4 
3 

l a  

40 

i n  

70.656 
6 

4 
5 
6 

7 
6 

7 
8 
9 
10 
9 

1 1  
1 1  
12 
14 
13 

15 
14 

17 
16 
18 

20 
19 

21 
22 
24 
25 
27 
29 
30 
3 3  
35 
3R 

47 
4'2 

55 
73 
73 
67 
61 
SO 
5 5  

45 
40 
35 
25 
10  

29 
16 
10 
4 

2400.201 
24 

2400.201 
1695.217 
737.086 
405 439 
519.556 
334'077 
286:041 
951.07R 
723.624 
790.599 
1 9 3 . 2 3 6  

156:951 
16P a07 

1711.223 
146.924 
130.470 
124.178 
113.235 
118.265 

104.801 
108.778 
101.236 
98  137 
F5:251 
92.695 
90 39s 
SA: 321 
$6.439 
44.729 
@1:79G 
79.331 
R0.524 

77.331 
75.682 
76.467 

74.335 
74.974 
73  759 

72:371 
1 2  779 

71.691 
12.010 

71.189 
71.416 
70.9A6 
70.841 

a 3  177 

7n.2as 

73:343 

7n. 696 

2400  20 
3 

1695:274 
519  556 

2@6:641  
251.078 
723. h29 
7 0 0 . S 9 P  
1n3.236 
16Q.607 
156.951 
146.924 
138.223 
130.410 
1.24.178 
114.265 
108.778 
113.235 
104.?01 
101 .236  
qW.137 
95.251 
92.685 
90.395 
89.321 
86.439 
83.177 
RS.729 
91.790 

79.337 
74.785 
77.331 
76,461 
75.682 
74.074 
74.335 
73.159 
72.779 
73.943 

72.010 
71.416 
71.h91 
71.189 
10.986 
70.841 

737.086 
405:430 
334  077 
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Table 13. FLUXPLOT Card Input 
(1 of 2) 
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(2 of 21 
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Table 15 .FLIJXPLt)T Proqiam Tiae L a p u t  f o r  ISEE-3 
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SE 7 9 / 1  1/14 00:00:09 7 9 / 1  1/18 0O:OO:OO 
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Figure 5 .  ISEE-3 Fluxes  for  the  Period  November 2 4 ,  1978 to 

February 3, 1979 
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Figure 7. ISEE-3 Fluxes  for  the  Period  December 1, 1980 to 
February 1, 1981 

- 4 5 -  



APRIL 1. I= - JUNE I .  1981 

.. 

ISEE-3  

INTERVAL S T A R T I N G  A T  0 :   0 :  0 4 /  1/82 

1 

1 
1 

4 

10 3 

Figure 8. = LSEE-3 Fluxes f o r  the Perioc! April I! 1982 to 
June 1, 1982 

-46 -  



37  



IA2 
I A 3  

1 e2 

I 8 3  

l I A Z  

11A3 

I I B 2  

. L I B 3  

IPiI 

1,DY 

4,432 6.  627 5 

6 . 3 8 6  58, 356 5 
2 0 , 3 6 0  29. 402 7 
29.052 70.675 1 

4 . 4 4 7  6.652 12 

6.U63 58.577 12 

13 .443  2 8 . 9 6 7  ?!.! 
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