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ABSTRACT 

Some of the HET geometry factors calculated in March 1982 
and in use from then until July 1984 have been found to be in 
error by as much as 8 percent. Revised values for these geometry 
factors will be presented. 
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Geometry factors for the "A" end of the Voyager High Energy Telescope 
(HET) were calculated by A. C. Curnmi.ngs in March of 1982 (Table I). For parti
cles stopping in detector A2, the geometry factor was calculated exactly using 
the analytical formula for the geometry factor of two circular disks of radii a 

and b separated by a distance l: 

S = n2 [ t2 + a.2 + b2 _ -../(t2+a2+b2)2 _ 4a2b2] (l) 
2 . 

The formula is derived in Garrard, SRL Internal Report # ?. For stacks of three 
or more detectors, the general geometry factor calculation must be done 
numerically. At that time no program was available for the calculation, so the 
geometry factors for particles stopping in the C detectors were approximated 
by using Eq. (1) with the top and bottom detectors in the stack as the two disks. 
This overestimates the geometry factor since the C detectors are larger than Al 
and A2, hence there exist trajectories that pass through Al and the C's but miss 
A2,. The estimated error of 10% was deemed acceptable. 

Since then a Monte Carlo computer program for geometry factor calcula
tion was developed, and was recently applied to the HET telescope. Five 
independent runs were made, each consisting of 108 trajectories covering all 
solid angles. The results, shown in Table II and summarized in Table III and Fig. 
1, show that the true geometry factor is about 8% below the old value for parti
cles stopping near the front of detector Cl. The discrepancy between the old 
and new values decreases as one progresses deeper into the C detector stack, 
and is negligible for particles stopping in CS and C4. Note that the Monte Carlo 
program accurately reproduces the two-disk analytic solution for particles 
stopping in A2. 
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GEOMETRICAL FACTORS 

particle angle (deg) 
det, detector shape radius position , traj. geomr min. ave. max. 
----------------------------------------------------------------------------------------------

I .A 1 circle 1.5470 0.0000 1000000 23.6200 0.1 45.~ 89.9 
2 A2 circle 1. 5470 6.8480 46320 1.0941 0.1 11 . 1 24.1 
3 Cl. front circle 1. 6930 7 .1220 46320 1 . 0941 0. 1 I 1. 1 24.1 
4 Cl .middle circle 1 .6930 7.2720 46155 1.0902 0.1 lt.0 23.9 
5 Cl .back circle 1.6930 7.4220 45409 l .0726 0. 1 10.9 23.3 -I 6 C2.front circle I. 6930 7.6070 44026 I .0399 0.1 10.6 22.8 
7 C2.middle circle J . fJ930 8.0420 40299 0.9519 0. 1 10. 1 21 .9 > 
8 C2.back. circle l.f:1930 8.34,20 37832 0.8936 0. I 9.7 21.0 o:i 
9 C3. front circle 1.6930 8.5270 36398 0.8597 0 .1 9.5 20.6 

11~ 10 C3.middle circle 1.6930 8.9610 33262 0.7856 0. I 9. 1 19.6 
11 C4.front circle 1 .6930 9.4460 30101 0.7110 0 .1 8.6 18.7 » 

~l=f o· 
r> 

r::s 

GEOMETRICAL FACTORS ~~ 
par tic le angle (deg) h ti 

det, <le tee tor shape radius position # traj. geomf min. ave. max. .s:: U) 

---------------------------------------------------------------------------------------------- !; 0 1 Al circle i.5470 0.0000 1000000 23.6200 0. 1 45.0 90.0 
2 A2 circle 1 .5470 6.8480 461&6 1.0909 0. 1 l 1. 1 24.0 :j T\ 
3 Cl.front circle 1 .6930 7 .1220 46186 1.0909 0. 1 11. 1 24.0 

i3 4 Cl .middle circle 1. 6930 7.2720 46003 1 .0866 0. 1 11. 1 23.9 
5 Ct.back. circle 1.6930 7.4220 45236 1 .0685 0. 1 10.9 23.6 0 
6 C2.front circle 1.6930 7.6070 43865 1.0361 0. 1 10.7 22.9 l] 7:, 7 C2.middle circ-le 1. 6930 8.0420 40096 0.9471 0. 1 10. 1 21.7 
8 C2.l--ack circle 1 .6930 8.3420 37648 0.8892 0. 1 9.7 21.1 ~~ 9 C!J.front circle 1. (;930 8.5270 36159 0.8541 0.1 9.5 20.7 

10 C3.middle circle 1. (;930 8. 9610 33088 0.7815 0. 1 9.1 19.6 
<~ 11 C4. front circle I .6930 9.4460 30009 0.7088 0 .1 8.7 18.9 
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GEOMETRICAL FACTORS 
er, 

;:i::o 
particle angle (deg) ~~ det" detector shape radius position # traJ. geomf min. ave. max. 

---------------------------------------------------------------------------------------------
1 Al circle 1 .5470 0.0000 1000000 23.6200 0.0 45.0 90.0 
2 .1\2 circle 1.547@ 6.8480 46220 1 .0917 0.0 11.0 24.1 ~ 

3 Cl.front cl.rcle 1.6930 7 .1220 46220 1 .0917 0.0 11.0 24.1 
4 Ct .middle circle l.6930 7.2720 46085 1.0885 0.0 11 .0 23.8 
5 CJ.back. circle 1. 6930 7.4220 45291 1 .0698 0.0 10.8 23.5 
6 C2. front circle 1.6930 7.6070 43881 1.0365 0.0 10.6 23.0 
7 C2.mlddle circle 1.6930 8.0420 40235 0.9504 0.0 10. 1 21.9 
8 C2.back. circle 1 .6920 8.3420 37795 0.8927 0.0 9.7 21.1 
9 C3. front circle 1.6930 8.5270 363:i9 0.8588 0.0 9.5 20.7 

10 C3.middle circle 1.693'2) 8.9610 33219 0. 784•6 0.0 9. 1 19.8 
11 C4.front circle I. 6930 9.•t.460 30082 0.7105 0.0 8.6 18.7 



GEOMETRICAL FACTORS 

particle angle (deg) 
det, detector shape radius position # traj. geomf min. ave. max. 
----------------------------------------------------------------------------·------------------

J Al circle J.547@ 0.0000 1000000 23.6200 0.0 45.0 90.0 
2 J\2 circle 1.5470 6.34·80 46612 1.1010 0.0 11.1 24. 1 
3 Ct.front circle 1.6930 7 .1220 46612 1. 1010 0.0 11. 1 24. 1 
4 Cl .mlddle circle 1.6930 7.2720 46464 1.0975 0.0 I 1.0 23.9 
5 Cl.hack. circle 1.6930 7 .4•220 45735 1.0803 0.0 10.9 23.4 
6 C2.front clrcle 1 .6930 7.6070 44340 1 .0473 0.0 10.6 22.9 
7 C2.ml(fdle clrc-Je I. f.)930 8.0420 405,33 0.95<.'..6 0.0 10 .1 21.8 

;t 8 C2.l>ack circle 1.693() 8.3420 38Ie2 0.9000 0.0 9.8 21.0 
9 (:3.front circle 1.6930 8.5270 3{,657 0.86:J8 0.0 9.6 20.6 

10 C3.middle circle 1.6930 8. 9610 33418 0.7893 0.0 9. 1 19.7 ~ 

11 C4.front circle 1.6930 9.4460 30325 0.7163 0.0 8.7 18.8 ~ 

l=f' 

GEOMETRICAL FACTORS 'o' 
~ 

particle angle (deg) .... 
det, detector shl"pe radius position # trsj. geom£ min. ave. max. ----------------------------------------------------------------------------------------------- ?!, 

I Al circle 1.5470 0.0000 1000000 23.6200 0.0 45.0 90.0 s:: 
2 A2 circle 1.5470 6.8480 46483 1.0979 0.0 11. I 24. I (l"\ 

3 Cl.front clrole 1. 6930 7 .1220 46483 1.0979 0.0 11. 1 24. 1 ~ 4 CJ .middle circle 1.6930 7.2720 46306 1.0937 0.0 11.0 23.8 
5 C 1 . luu.•k. circle t.6930 7.4220 45496 1 .0746 0.0 10.9 23.4 
6 C2.front circle I. 693(') 7.6070 4-4-082 1.0412 o.o 10.6 22.8 
7 C2.ml d(lJ e circle 1.6930 8.04·20 40394 0.9541 0.0 10.0 21.7 
8 C2.hack. circle 1,6930 8.3420 37922 0.8957 0.0 9.7 21.1 
9 C3.front circle I .6930 8.5270 36486 0.8618 0.0 9. is 20.6 

19 C3.mlddlc circle 1.6930 8.9610 33427 0.7895 0.0 9. 1 19.8 
11 C4·. front ch·cle I .6930 9.4460 30304 0.7158 0.0 8.6 18.7 
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I .10'l"' f. O'IS I :I: , D043 O.,i • O .. l.f 

'" 1-g2 Lo16 I~ .. oo1t3 7 .. 9 :!: O}i 

l"lt.,1 1,0'\ ,~ :s ,00~3 (,~ ± 0 .. 4 

L12'-l l.101'32 ~"O~to 4 .. 1~ o .. 4 

l,Oll.\ Lot102 * .. ~s 3., 2-!. 0,4 

0 /'l~C, O" 15'2.'I ± ,0043 Li * 0/-i 

0 }~Of&, 0, f~4'2. *.00\#() L3 :J:.. 0 .. 11 

0 .. 1~~ O, i~Ot>± ,0043 ),0 :1 0. 5 

0 .. 192 C),1i"11 -±.,Oo3ij 0,1 ±-0 .. S 

' 0,.117 0,.1t25-!: ,,0031.l 0 .. (o~ o .. s 
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