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Abstract : The purpose of this study was to develop a miniature imaging gamma probe with high perfomance that can detect small or
residual tumors after surgery. Gamma probe detector system consists of Nal(Tl) scintillator, position sensitive photomultiplier tube
(PSPMT), and collimator. PSPMT was optically coupled with 9.5 mm thick, 7.62 cm diameter of Nal(T!) crystal and supplied with
-1000V for high voitage. Parallel hexagonal hole collimator was manufactured for characteristics of 40-mm hole length, 1.3-mm hole di-
ameter, and 0.22 mm septal thickness. Electronics consist of position and trigger signal readout systems. Position signals were obtained
with summing, subtracting, and dividing circuit using preamplifer and amplifier. Trigger signals were obtained using summing amplifier,
constant fraction discriminator, and gate and delay generator module with preamplifer. Data acquisition and processing were performed
by Gamma-PF interface board inseried into pentium PC and PIP software. For imaging studies, flood and slit mask images were
acquired using a point source. Two hole phantom images were also acquired with collimator. Intrinsic and system spatial resolutions were
measured as 3.97 mm and 5.97 mm, respectively. In conclusion, Miniature gamma probe images based on the PSPMT showed good image
quality. we conclude that the miniature imaging gamma probe was successfully developed and good image data were obtained. However,
further studies will be required to optimize imaging characteristics.
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a8 1. Nal(T1) M¥Hel PSPMT2| 23 gt
Fig. 1. Opitical coupling of Nal(T1) scintilator and PSPMT
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Fig. 2. Parallel hexagonal hole colimator. Colimator thickness
was 40mm, hole aperture 1.3mm, and septum thickness 0.22.
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Fig. 3. Block diagram of miniature gamma probe
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Fig. 4. Images without uniformity correction and with uniformity correction
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Table 1. UFOV and CFOV for imaging gamma probe

Uniformity LU.(%) D.U(%)
Gamma UFOV 26.92 21.14
probe CFov 23.67 21.14
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Fig. 5. Slit mask image. Slit thickness is 1mm, and the interval between st and dlit is 1.5cm

(a)  (b)
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Fig. 6. Phantome(a) and phantom image with 1, 2, 3, 4, 5mm diameter holes(b)
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Fig. 7. Pantom(a) and phantom image with 2mm holes
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