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Development of the Effective Solid Angle Program
for the Calculation of the Absolute Peak Efficiency
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Abstract

For the calculation of the absolute peak efficiency of the HPGe detector, we developed the
ESA(Effective Solid Angle) program that takes into account the attenuation of the
gamma-rays in the source and the interjacent absorbers between the detector and the source.
The validation of the program is accomplished by comparison with the data of Moens et al. in

the case of the close-ended coaxial HPGe detector and cylindrical source.
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Fig. 2. Variation of the path length in
the detector by moving the source in
the axial direction.
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Fig. 1. Calculation of effective
solid angle for arbitrary shape
source.

z102]0 B0 ALtste] AaE A

ek AR A = A

Source position(x_, y,, z)

:(0,0,-2) e
:(-2,0,-2) R

1 (-4,0,-2) Doy
16,02 N S

T T -
60 75 90
Incident angle [degree]

Fig. 3. Variation of the path length in
the detector by moving the source in the
radial direction.
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Table 1. Example of input.

[Source typel] CYLINDRICAL SOURCE
[Detector type] Close-ended coaxial HPGe Detector
[Detector dimension(rd, z1d, z2d, rh, hgap)]

0.2615el 0.0 0.504el  0.65 0.194el

[Adjacent layers(talu, dalu, tmyl, dmyl, tkap, dkap, tiGe, dGe, tair, dair)]

0.15 2.69890 0.01 140000  0.20000  1.42000 0.05 532300 0.05 0.00120479
[Source dimension(rs, Is, drc, dbc)]

1.375 1.34 0.1625 0.200

[Source Center Position(xs, ys, zs)]
0.0 0.0 -1.3943

[Source and Container material(src, dsre, ctn, detn)]

H20 1.00 CHZ 0.93

ENERGY FTEST Farr Ferr GEOMETRICAL ESTIMATED  EFFECTIVE ESTIMATED
[MEV] CALLS FACTOR FACTOR  SOLID ANGLE ERROR SOLID ANGLE ERROR

0.07 9555 0.55784 0.91521 031972 = 0.00154 0.07508 = 0.00158
0.08 9555 0.63555 0.89806 031972 * 7.7365E-4 0.08763 = 0.00117
0.12 9556 0.77197 0.81637 031971 *+ 51911E-4 010186 =+ 0.00111
0.3 9555 0.85914 0.59744 031971 *+ 3.8507E-4 0.08603 = 6.3173E-4
0.6 9555 0.88751 0.49488 031971 * 55707E-4 0.07878 = 7.5362E-4
12 9555 0.9105 0.40168 031971 *+ 3.8837E-4 0.06822 = 6.162E-4
2 9555 0.92406 0.34098 031971 *+ 3.8837E-4 0.05918 = 5.3652E-4
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Fig. 4. Comparison between
Moens’ work.
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Fig. 5. Correction factors, geometrical solid
angle and effective solid angle are shown
according to the photon energy.
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cylindrical source to that for point source is
shown.
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