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Monte Carlo Simulations of Detection Efficiency and Position Re-
solution of NalI(TI)-PMT Detector used in Small Gamma Camera

JH. Kim™, Y. Choi*, JY. Kim**, K.C. Im*, SE. Kim*, Y.S. Choe*, KS.
Joo * YJ. Kim*, BT. Kim*

Department of Nuclear Medicine, Samsung Medical Center®, Clinical Research
Center, Samsung Biomedical Research Institute”

Department of Physics, MyongJi University*

Department of Physics, Hanyang University”

Abstract

We studied optical behavior of scintillation light generated in Nal(Tl) crystal using Monte
Carlo simulation method. The simulation was performed for the model of Nal(T1) scintillator
(size : 60 mm X 60 mm X 6 mm) using an optical tracking code. The sensitivity as a
function of surface treatment (Ground, Polished, Metal-0.95RC, Polished-0.98RC, Painted-
0.98RC) of the incident surface of the scintillator was compared. The effects of NaI(TI)
scintillator thickness and the refractive index of light guide optically coupling between the
Nal(Tl) scintillator and photomultiplier tube (PMT) were simulated. We also evaluated
intrinsic position resolution of the system by calculating the spread of scintillation light
generated. The sensitivities of the system having the surface treatment of Ground, Polished,
Metal-0.95RC, Polished-0.98RC and Painted-0.98RC were 70.9%, 73.9%, 78.6%, 80.1% and
85.2%, respectively, and the surface treatment of Painted-0.98RC allowed the highest se-
nsitivity. As increasing the thickness of scintillation crystal and light guide, the sensitivity
of the system was decreased. As the refractive index of light guide increases, the sensitivity
was increased. The intrinsic position resolution of the system was estimated to be 1.2 mm
in horizontal and vertical directions. In this study, the performance of Nal(T)-PMT detector
system was evaluated using Monte Carlo simulation. Based on the results, we concluded
that the Nal(T1)-PMT detector array is a favorable configuration for small gamma camera
imaging breast tumor using Tc-99m labeled radiopharmaceuticals.



