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Table 1. Design parameters of parallel-hole collimators.

Hole type Hole size
Square hole 1tol 1.6x1.6x24.0 mm
septa 0.2 mm, pitch 1.8 mm
1to4 0.7x0.7x24.0 mm
septa 0.2 mm, pitch 0.9 mm
Hexagonal 0.65 mm HIA S 0.65 mm, =°] 24.0 mm

hole septa 0.2 mm, pitch 1.5 mm
1.3 mm HIAE 1.3 mm, =°] 240 mm
septa 0.2 mm, pitch 2.8 mm

1to 4

1to1

0.65 mm Hexagon
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Fig. 2. Simulated geometry of 4
type collimators using GATE.
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Fig. 3. Schematic diagram of crystal-

Correct Alignment
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collimator alignment (left) and mi-
salignment (right) along the Z-axis.
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Fig. 6. Point source images with
. . et ‘ distance between source and detec-
tor of 5 mmm (from left to right,
the types of collimator: 1tol, 1to4,
0.65 mm Hexa, 1.3 mm Hexa) by

1t01 1to 4 Hexagon 1.3 mm Hexagon 0.65 mm GATE simulation.

Fig. 7. Flood images after smoo-
thing for uniformity calculation
(from left to right, misalignment
angle: 0°, 0.2°, 0.5°, 1°, 2°) by GATE
simulation.
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Optimization of Parallel-Hole Collimator for Small Gamma Camera Based
on Pixellated Crystal Array

Yong Hyun Chung*'T, Cheol-Ha Beak*", Seung-Jae Lee* T, Jin Hyung Park*

*Department of Radiological Science, Yonsei University College of Health Science,
Tinstitute of Health Science, Yonsei University, Wonju, Korea

The purpose of this study is to optimize a parallel-hole collimator for small gamma camera having the pixellated
crystal array and evaluate the effect of crystal—collimator misalignment on the image quality using a simulation
tool GATE (Geant4 Application for Tomographic Emission). The spatial resolution and sensitivity were measured
for the various size of hexagonal-hole and matched square—hole collimators with a Tc=99m point source and
the uniformity of flood image was estimated as a function of the angle between crystal array and collimator
by misalignment. The results showed that the spatial resolution and sensitivity were greatly improved by using
the matched collimator and the uniformity was reduced by crystal—collimator misalignment.

Key Words: Matched collimator, Pixellated crystal array, Spatial resolution, Sensitivity, Uniformity
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