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ABSTRACT
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In this study, we evaluated image quality by changing collimator length and detector thickness using the
Geant4 Application for Tomographic Emission (GATE) simulation tool. The gamma camera based on the
Cadimium Zinc Telluride (CZT) and Nal detectors is modeled. In addition the images were acquired by setting
1, 2, 3, 4, 5, and 6 cm collimator length and 1, 3, 5, and 7 mm detector thickness using point source and
phantom, which is designed by each diameter (4.45, 3.80, 3.15, 2.55 mm) with 447, 382, 317, and 256 Bq. The
sensitivity (cps/MBq) for point source, and signal to noise ratio (SNR) and profile for phantom at the 4.45 mm
by drwan the region of interests were used for quantitative analysis. Based on the results, the sensitivity according
to collimator length is 2.3 ~ 48.6 cps/MBq for CZT detector, and 1.8 ~ 43.9 cps/MBq for Nal detector. The SNR
using phantom is 3.6~9.8 for CZT detector, and 2.9~9.5 for Nal detector. As the collimator length is increased,

the image resolution

is also improved according to profile results based on the CZT and Nal detector. In

addition, the senistivity for detector thickness is 0.04 ~ 0.12 cps/MBq for CZT detector, and 0.03 ~ 0.11
cps/MBq. The SNR using phnatom is 7.3~9.8 count for CZT detector, and 5.9~9.5 for Nal detector. As the
detector thickness is increased, the image resolution is decreased according to profile results based on the CZT
and Nal detector due to scatter ray. In conclusion, we need to set the geometric material such as detector and
collimator to acuquire suitable image quality in nuclear medicine.
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Fig. 1. The Phantom Photo according to
Four Diameters (4.45, 3.8, 3.15, 2.55 mm)
with 447, 382, 317, and 256 Bq.
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III. RESULT
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Fig. 2. Phantom Image by Collimator Length based on
CZT Detector Material.
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Fig. 3. Phantom Image by Collimator Length based on
Nal Detector material.
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Fig. 4. The Phantom Images according to Detector
Thickness based on the CZT Detector Material.
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Fig. 5. The Phantom Images according to Detector
Thickness based on the Nal Detector Material.
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Fig. 6. Result of Sensitivity according to Collimator

Length and Nal, CZT Detector Materials using Point
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Fig. 7. Result of SNR according to Collimator Length

and Nal, CZT Detector Materials using the Phantom
with *™Tc Radioisotope.
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Fig. 8. Profile Result according to Collimator Length
with CZT Detector Materials using the Phantom by
Setting Line at 4.45 mm Sphere.
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Fig. 9. Profile Result according to Collimator Length
with Nal Detector Materials using the Phantom by
Setting Line at 4.45 mm Sphere.
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Fig. 11. Result of SNR according to Detector
Thickness and Nal, CZT Detector Materials using the
Phantom with **Tc Radioisotope.
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Fig. 12. Profile Result according to Detector Thickness
with CZT Detector Materials using the Phantom by
Setting Line at 4.45 mm Sphere.
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Fig. 13. Profile Result according to Detector Thickness
with Nal Detector Materials using the Phantom by
Setting Line at 4.45 mm Sphere.
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IV. DISCUSSION
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