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Fig. 1. The Structure of CZT detector.
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Fig. 2. Schematic diagram of CT/SPECT system geometry.
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Fig. 3. Gamma-ray spectrum obtained with Tc-99m 140 keV
source.

Table 1. Photopeak efficiency and energy resolution of

detector systems

Electronic shaping Photopeak Energy resolution
time efficiency (@140 keV)
50 ns 437% 10.4% (14.6 keV)
2 s 77.3% 5.3% (7.4 keV)
Anger Camera 95% 8.5%
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Fig. 4. CT image of radiographic resolution phantom.

(a) (b) (c)

Fig. 5. (8) CT and (b) SPECT images of the radionuclide
resolution phantom (c) Overlay of SPECT image on CT.
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(a) (b) (c)
CT, (b) SPECT,

Fig. 6. Image of Hoffman Brain Phantom; (a)
and (c) overlaid CT and SPECT images.
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Combined X-ray CT/SPECT System with a
Common CZT Detector

Soo-ll Kwon
Department of Physics, Kyonggi University, Suwon, Korea

We have tested a combined CT/SPECT system with a single CZT detector for x-ray and gamma-ray
medical imaging. The size of detector is 10X10X5 mm3, and the anodes are pixellated as a 4X4 array
with a pixel dimension of 1.5X15 mm’. The cathode was coated with a continuous Au-plated. We have
characterized the system performance by scanning a radiographic resolution phantom and the Hoffman
Brain phantom. Pulse counting electronics with very short shaping time (50 ns) are used to satisfy high
photon rates in x-ray imaging, and response linearity up to 3X%10° counts per second per detector element
is achieved. Energy resolution of 10.4% and 5.3% FWHM at Tc-99m 140 keV peak are obtained for the
50 ns and 2 us shaping times, respectively. The spatial resolutions of CT and SPECT are about lmm
and 9mm, respectively. Photopeak efficiency of detector systems are 41.0% for 50ns and 72.5% for 2us
shaping time.

Key words : CZT detector, CT, SPECT, Energy resolution, Photopeak efficiency
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