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Investigation of the Signal Characteristics of a Small Gamma Camera
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Abstract

Purpose: We characterized the signals obtained from the components of a small gamma camera using
Nal(TD)-position sensitive photomultiplier tube (PSPMT) and optimized the parameters employed in the
modules of the system. Materials and Methods: The small gamma camera system consists of a NaI(T1)
crystal (60 X60X6 mm3) coupled with a Hamamatsu R3941 PSPMT, a resister chain circuit, preamplifiers,
puclear instrument modules (NIMs), an analog to digital converter and a personal computer for control and
display. The PSPMT was read out using a resistive charge division circuit which multiplexes the 34 cross
wire anode channels into 4 signals (X+, X —, Y+, Y —). Those signals were individually amplified by four
preamplifiers and then, shaped and amplified by amplifiers. The signals were discriminated and digitized
via triggering signal and used to localize the position of an event by applying the Anger logic. The
gamma camera control and image display was performed by a program implemented using a graphic
software. Results: The characteristics of signal and the parameters employed in each module of the system
were presented. The intrinsic sensitivity of the system was approximately 8X10° counts/sec/nCi. The
intrinsic energy resolution- of the system was 18% FWHM at 140 keV. The spatial resolution obtained
#™¢ point source were, respectively, 2.2 and 2.3 mm FWHM in X and Y
directions. Breast phantom containing 2~7 mm diameter spheres was successfully imaged with a parallel

using a line-slit mask and

hole collimator. The image displayed accurate size and activity distribution over the imaging field of view.
Conclusion: We proposed a simple method for development of a small gamma camera and presented the
characteristics of the signals from the system and the optimized parameters used in the modules of the
small gamma camera. (Korean J Nucl Med 2000;34:82-93)

Key Words: Position sensitive PMT, Nal(Tl), Small gamma camera

Received Jul. 23, 1999; revision accepted Jan. 21, 2000

Corresponding Author: Yong Choi, Ph.D., Department of Nuclear Medicine, Samsung Medical Center

50 Itwon-Dong, Kangnam-Ku, Seoul 135-710, Korea ‘

Tel: 02-3410-2624, Fax: 02-3410-2639, E-mail: y7choi@samsung.co.kr

B AT AE714e) BRI, BAL BA1EATANNARIS A At T el o) BER o]F0i3e.



el 434, 5 f*ﬂ;-;i}sa} AZE A

=
5o5 Fal o0 A29AE

C3 Aol Sio %H 7

—’— =
5ol Bel, AAHomz nlolgHolr.
Toplelete Suteda e A "eoldow

O % o ot rlY

to £
o
o
i)

& e
do
o
i)
1,
_\H,
AcS
et
N
N
sl
)
o
Ir
o,
2

3} o3e) Al BRAZUY, B3 AR 2E A
Ashed) we ulgo] Hasled HWNE Holk
S19lo] Hek weba oleld Beld el A4

P 2 IRRANTE A=
Xas

Foprtele) el Beyel oHEE glov

©
=
&

ARz, opEavAY Wil v ALE
ARHE olgele] Ausigict

QAo Aohie G HETIE A
AREE ol vlekelel, o128 A, A%l 9l

P o8] 7R A A}3] E(nuclear instrument mo-

JZi

;

dules, NIMs)E of&sjolof ek, ghnpal 2EAl

s FAsET| A}B_E],‘: NIMES o3 EA-w

fu

ubilol] uwha) 3)ze] TgEAI TS mEsio]

2 & 9 8Q) 4% Zupsbiel A 83

= &3]
A=A
z1

S|

A Fadslolot G o] QAFollA B qiFAlo]
Nal(ThAIH AR SRR ZNBE o) ko] s

o

& &8 Puigielel Azsel] AgE 7+ AR

olA] A AF A Wt 9 - &Y AT EA
& Bajsted Zhbrlelel GARES Y HRe

AEAE 275} o] 2 o] §3 PEA L nHel T

A4 gk

Fig. 1-2 /sl 48 Zulatelele] AaAe A
28l AT otk A

>

Cé
o d
<

2
o

ek Az Aed A
AlZitotel] dubH oz Agwm
0]3—““}93\ u:{ y_ o:].'ILE’_z«loﬂ oLnL
Giso] Al=HlE TATh NIME
14181 27} ARz el B o] F
o1 glom, A& T 8 EFYA bin
A Akl ks el sl A9
B} Ads] HEE TS Sl glos], 7 BFell
Hao ulg} £24 V, £12 V, +6 V 3‘—29] Z o)
< TEsich AwAdeElE 93 AZA HEL
BNC, LEMO #4lE]2} RG 58 A/U Alo]E-& A&
sted Alelatg)el.

ket &3 Zrapyielel A2dle] AEr|e A
AbiE Pashn sl A gl 34
A5g g3 s FEAEE OAE eRAT
E(Tektronix 540B-500 MHz, 2 GS/s, Huntsville,
Alabama, USA)E o]g-slo] ZAs}gich odtol] A}
89 BHUsE G ool s wWol AL
932 g MTeg ARlslon, o)E olslel &

e o
Z

<

It

o

ré.:




84  The Korean Journal of Nuclear Medicine : Vol. 34, No. 1, 2000
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Fig. 1. Block diagram of a small gamma camera system designed in this study.
Table 1. Properties of Nal(T1) Scintillator
Decay constant Peak scintillation
Density Stability Refractive index Y Photons/MeV
(ns) wavelength (nm)
3.67 Hygroscopic 1.85 230 410 40000
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