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Abstract

250758

The Scintillation detector has been concerned as one of the important tools for diagnostic in
nuclear medicine. The inorganic scintillators, such as Nal(T1) and CsI(T1) crystals, is claimed as one of
the most favorite use in gamma-ray detection. However, the major disadvantages of Nal(TI) crystal
were expensive and more hygroscopic while CsI(T1) crystal were cheap price, less hygroscopic and
good scintillation efficiency. In this study, the pure Csl doped with different TII concentration were
grown in dimension of 2 inch ® x 2 inch length cylinder crystal. The concentration of TII in this study
ranged 0.22-0.45 wt%. Then, the dependence of energy resolution and relative pulse height on Tl
content was studied. Growth of CsI(TI) single crystal, using the modified Bridgman-Stockbarger
method with a dual zone of vertical moving-temperature-gradient furnace, was developed and
performance tests. The quality assurance evaluation of developed CsI(T1) crystal was performed
following the IAEA standard, including energy resolution (%FWHM), sensitivity, counting precision
(’)(2 test), linearity of energy response, and linearity of activity response, were assessed. The results
showed that CsI(TI) crystals developed were visibly clear and no crack. The vertical moving-
temperature-gradient furnace was no vibration as conventional Bridgman-Stockbarger method, which
can adversely affect crystal growth quality. The performance tests of furnace illustrated that the growth
zone exhibited thermal stability. The evaluation of CsI(TI) crystal performance, using the 662 keV
energy of Cs-137 spectrum, revealed the energy resolution of 9.11%. The sensitivity, counting
precision, linearity of energy response and linearity of activity response were meet the standard level
addressed in IAEA standard criteria. The CsI(T1) crystal developed were suitable characteristic to be

used for clinical purpose.
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