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Computer Simulation for Effects of Scintillator and Parallel Hole
Collimator on Gamma Probe Imaging
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Abstract : The purpose of this study was to investigate the effects of scintillator and collimator parameters that tradeoff between system
sensitivity and spatial resolution. The parameters simulated using Monte Carlo program were scintillator thickness, colimator hole shape,
septal thickness, and hole length. The results show that the sensitivity increases exponentially upto about 1 cm of scintillator thickness as
the thickness increases. However the sensitivity is almost constant when the scintillator is thicker than about 1 em. The simulation of col-
limator hole shape shows that the hexagonal hole gives the best spatial resolution for the same system sensitivity. The system spatial
resolution is improved, as both collimator septal thickness and hole length increase, however the system sensitivity is rapidly decreased. In
conclusion, The optimization of scintillator and collimator parameters using monte carlo simulaltion may be useful to develop a
high-resolution miniature gamma probe.
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Table 1. Geometric factors and aperture functions of typical collimators withﬁ different hole shapes.

ROUND SQUARE HEXAGONAL
Hole Shape
7 Hole Open Area Tw? 7 3/3
“open T w 5V
Unit Hole Area 3 ) 2 373 Sy
*total —Z—(w+s) (wts) 2 (w fg')
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Ligg e e
when 8= n/2 3{25mc(/33)+smc( 3 )}

when 6 =(2n+1)x/6

B=rnwy, B=po0s0, B=inb, K= V3 A sinc(x)=sin(x)/x
L. is the effective lenght of the collimator hole
Ji(x) is the first order Bessel function of the first kind
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