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Tém tit

M6 hinh diu do HPGe loai p dd duoc t6i wu hoa dé cai thién do chinh xac ciia md
phong Monte Carlo trong viéc tinh toan hi¢u suét dinh ning luong toan phan (viét tat 1a
hiéu suét dinh). Hiéu suat dinh thyc nghiém trong khoang ning luong 53-1770 keV cho
céc cau hinh do cua ngudn diém & hai khoang cach 54 mm va 254 mm tir bé mat dau do
dugc sir dung dé toi wu hoa mo hinh dau do. Ma MCNP6 dugc sir dung dé mo phong
Monte Carlo cho su van chuyén cia photon. Pau tién, mot md hinh dau do ban dau duoc
xdy dung duya trén cac thong s ky thuat ctia nha san xuét. Sau do, ba tham s6 ctia mé hinh
dau do bao gdm d6 day cua 16p chét mit bén, do day cua 16p chét mit trude, va khoang
cach tir tinh thé dén bé mit dau do duogc diéu chinh ting budc dé dat dén mo hinh tdi wu.
Moi thong s6 dugc diu chinh dya trén viéc noi suy cua hi¢u suit dinh thuc nghiém vao
cac ham tuyén tinh, ma ching dugc xac dinh bai viéc 1am khép cua hiéu suat dinh mo
phong theo gia tri ctia thong s6 quan tdm. M6 hinh dau do t6i vu hoa dugc danh gia bang
cach so sanh giira hiéu suat dinh mé phong va thuc nghiém cho cac cdu hinh do cua hai
mau hinh try. Cac két qua thu dugc cho thdy sy pht hop rat tt giita hiéu suat dinh md
phong va thyc nghiém véi do sai biét tuong d6i nhd hon 4% trong khoang ning luong tir
53 dén 1847 keV, va do sai biét tuong ddi trung binh nhé hon 2%. Trong hau hét cac
truong hop dugc khao sat, do sai biét tuong d6i nay nhé hon do bat dinh twong dbi cua

hiéu suét dinh thuc nghiém.
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Abstract

The optimization of p-type HPGe detector model has been performed to improve
the accuracy of Monte Carlo simulation in calculating full energy peak efficiencies
(FEPESs). The experimental calibration of the FEPEs in the energy range of 53-1770 keV
for the measurements of a point-like source at two distances of 54 mm and 254 mm from
the detector surface was used to optimize the detector model. MCNP6 code was used for
Monte Carlo simulation of photon transport. First, an initial detector model was
constructed based on the manufacturer's specifications. Then, three parameters of the
detector model including the thickness of lateral dead-layer, thickness of top dead-layer,
and the distance from crystal to front endcap were adjusted step-by-step based on the
interpolation of the experimental FEPEs into the linear functions, which were determined
by the fitting of the simulated FEPEs. The optimized detector model was validated by
comparison of the simulated FEPEs with the experimental FEPEs for measurements of two
cylindrical samples. The obtained results showed an excellent agreement between the
simulated and experimental FEPEs with the relative deviations of less than 4% in the
energy range from 53 to 1847 keV, and the average relative deviation is less than 2%. In
most of the surveyed cases, these relative deviations are less than the relative uncertainties
of the experimental FEPEs.
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