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Figure (1): The geometry of coaxial
point source to the
cylindrical detector (2RxL)
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Figure (2): The variation of Figure (3): The variation of
reduction factor F with the photon average cosine < ¢ o ¢ with (h )
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Figure (4): Variation of total attenuation, peak, and
photoelectric Coefficients with the photon energy for
an infinite Germanium detector




Figure (5): The mean free paths and
the  scattering angles for
successive scattered photon
inside the cylindrical detector of
dimension (2RxL).
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Figure (6): The average covered distance d of a ray from an axial point
source at distance (h) from the upper detector face
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Figure (7): The variation of the average covered path with P210-14
the source height for different detector volumes
with dimensions (2R} L)
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Figure 8-b): calculating the initial
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Table (1): Th e

peak

IEEE NPSS (Toronto), UOIT, Oshawa, ON, 2-3 June, 2011
International Workshop on Real Time Measurement, Instrumentation & Control [RTMIC]

c pfar & finite size €&a detector, allowing for (m)
successive Compton collision.

hv Mp

(MeV) To m=1 m=2 m=3 m=4 m=5 m=6

0.015 [481.1992| 482.467 |482.2300|482.1507|482.1110|482.087| 482.071
0.020 (220.3722| 220.911 |220.6423 |220.5523|220.5073|220.480| 220.462
0.030 | 71.3282 | 74.5888 | 74.2911 | 74.1907 | 74.1404 |74.1103| 74.0902
0.040 | 31.0863 | 31.7043 | 31.3998 | 31.2954 | 31.2431 |31.2118| 31.1908
0.050 | 16.1819 | 16.7999 | 16.4995 | 16.3938 | 16.3408 |16.3090| 16.2878
0.060 | 9.4749 | 10.0748 | 9.7886 90.6844 9.6321 | 9.6006 9.5797
0.080 | 4.0029 | 4.5625 4.3073 4.2070 4.1560 | 4.1254 4.1050
0.100 | 2.0440 2.5401 2.3315 2.2386 2.1901 | 2.1609 2.1414
0.150 | 0.5962 0.9723 0.8423 0.7699 0.7277 | 0.7015 0.6840
0.200 | 0.2518 0.4944 0.4527 0.4036 0.3691 | 0.3461 0.3304
0.300 | 0.0767 | 0.2057 0.2059 0.1934 | 0.1735 |0.1561 0.1432
0.400 | 0.0341 0.1124 0.1201 0.1219 0.1152 | 0.1033 0.0927
0.500 | 0.0188 0.0644 0.0824 0.0895 0.0878 | 0.0804 0.0717
0.600 | 0.0119 | 0.0430 0.0598 0.0675 0.0700 | 0.0669 0.0601
0.800 | 0.0061 | 0.0230 0.0329 0.0452 0.0517 | 0.0521 0.0480
1.000 | 0.0038 0.0144 0.0224 0.0334 0.0399 | 0.0417 0.0402
1.250 |0.002433| 0.0095 0.0145 0.0231 0.0300 | 0.0340 0.0340
1.500 |0.001751| 0.0067 0.0107 0.0166 0.0241 | 0.0287 0.0297
2.000 | 0.0011 | 0.0040 0.0065 0.0111 0.0177 | 0.0220 0.0235
3.000 | 0.0006 0.0020 0.0034 0.0058 0.0101 | 0.0140 0.0165

Figures (9a and 9b) are showing the variation of the photopeak attenuation

coefficient with number of successive scatterings at different energy for infinite

detector size (Ge-Detector). From these figures one can conclude that at

small energies the photo peak coefficient (u,) is come to maximum after first

or second collision where the photons interactions terminated by photoelectric

interaction. But, as the gamma ray energy going up photo peak coefficient ( )

increases gradually and reaches to maximum after 4; 5 or 6 successive

collisions. Since these graphs for infinite detector medium then one can notice

the number of collisions until 13. But, in real conditions the number of

successive collisions or scattering are limited by escape from the finite

detection medium or, terminated by photoelectric absorption.
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Figure(9a-9b):show the variation of the photopeak attenuation coefficient with
number of successive scatterings at different energy for infinite
detector size(Ge-Detector).
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Figure (10,11): The comparison between the intrinsic full energy peak efficiency with
the photon energy range (0.2 MeV up to 1.4 MeV) calculated by our
direct method and that calculated by semi empirical formula and
experimental method

Figure (12) present Comparison of variations of Full Energy Peak Efficiency
for the energy range from 0.1 MeV and 2.5 MeV. These comparison were
carried out between the present Direct Method and, that calculation by
WAINIO and KNOLL, ref [7], that using Monte Carlo calculation by B.LAL et
al. ref.[9] and by experimental value of CLINE ref. [31] for detector dimension
of radius R=0.9 cm and depth of L=0.8 cm and the axial point source distance

is 0.8 cm.
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Figure (12): Comparison of the Calculated FEPE by direct method and
other methods.
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