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OIIHKA BIUIMBY MEPTBOTI'O IIAPY HA ®YHKUIIO BIAT'YKY IINTAHAPHOTI'O
TA KOAKCIAJIBHOI'O Ge-JETEKTOPA 3A METOAOM MOHTE-KAPJIO

Kpucranu repmanito MaroTb MEPTBHH IIap, SIKUH CIPHYMHSE 3HIKCHHS €(EKTHBHOCTI, OCKINBKH BiH IOTJIIMHAE
¢oronn. ToBIIMHA I[LOIO HEAKTHBHOTO APy HE € YiTKO BIJOMOIO Yepe3 ICHYBaHHS MEepPeXigHOi 30HH, J¢ (POTOHHU
NOTJIMHAIOTBECS. TOMY, BHKOPHUCTOBYIOYM JaHi, HaJaHi BUPOOHMKaMH Uil JETEKTOpa, MOXXHA OTPHUMAaTH 3HAuHI
PpO30DKHOCTI, 3B’sI3aHi 3 TOBIIMHOIO MepTBoro Imapy. JlocmimkeHHs ¢yHKOiIH Biaryky Ge-nmerekropa ajisl ramMma-
MIPOMEHIB Oy/NM IpOBENeHI 3 BHKOPUCTAHHSAM MpPOCTHX (I3MYHMX MEXaHI3MIB, peayi30BaHMX MOJEIIOBAHHIM 32
MetonoM MoHnte-Kapno. Onmcano HaiOiIbpII IMOBIpHI MeXaHI3MH B3aeMOAii NMpH po3paxyHKax (yHKIIi BiaryKy
nerextopa. Merox MonTte-Kapno 3actocoBaHo mist MozaemoBaHHs fgetekTopa HPGe 3 MeToro BU3HAYEHHS 3arajibHOT
TOBIIWHY HEAKTUBHOTO Iapy TEPMaHII0 Ta aKTUBHOTO 00’eMy, KM HEOOXiTHWH 1 PO3paxyHKIiB (YHKIIi BIATYKY
sl 000X TUIIB (KOAKCiaTbHOTO Ta IUIaHAPHOTO) JNIETEKTOpiB. Pe3ynbTaTd mNoOKa3ajdd CHIIBHMI BIUTHB TOBLIMHH
MEpTBOTO IIapy Ha (YHKIIIO BIATYKY 3MOJICIbOBAHHX JIETEKTOPIB.

Kniouosi crosa: mepteuii map, MCNPX, xoakcianpanit Ge, mnanapauii Ge, eheKTUBHICTD AETEKTyBaHHS, raMMa-
BHUITPOMIHIOBAHHS.
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INFLUENCE OF DEAD LAYER ON THE RESPONSE FUNCTION
OF PLANAR AND COAXIAL Ge DETECTOR USING MONTE CARLO METHOD

Germanium crystals have a dead layer that causes a decrease in efficiency since the layer is not useful for detection
but strongly attenuates photons. The thickness of this inactive layer is not well known due to the existence of a
transition zone where photons are increasingly absorbed. Therefore, using data provided by manufacturers in the
detector simulation model, some strong discrepancies appear by changing the dead layer. Investigations into the Ge
detector response functions for gamma rays have been conducted using straightforward physical mechanisms
implemented by Monte Carlo simulations. The detector response function feature's most probable interaction
mechanisms are described. The Monte Carlo method is applied to simulate the calibration of a HPGe detector in order
to determine the total inactive germanium layer thickness and the active volume that is needed in order to study the
response function for both types of detectors. Results indicated a strong impact of dead layer variations on the response
function of the simulated detectors.

Keywords: dead layer, MCNPX, coaxial Ge, planar Ge, detection efficiency, gamma-ray.
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