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Annomauusi. B cratbe onucbiBaercsi Npouecc pa3paGoOTKH M CO3/aHHs KOHCTPYKIHH KOHIIEHTPHU-
4yeckoro rpad)uToBoro KaopuMerpa, NMpeJHa3HAYEHHOTO [JISI BOCIPOU3BENEHUS] €IUHHIBI MOrJIOIEHHON
JI03bI M3JIYYEHHsI OT HCTOYHUKOB 151 Gpaxurepanuu. IIpeacrasieHo ¢pusnyeckoe 060cHOBaHHE reOMETPHU
HOTJIOTHTEISI KaJOPHMETPa, MO3BOJISIONIeii MUHUMU3UPOBATD BJMSHUE TPAaJHEHTOB /03bl U TEILIOBOTO ca-
MOHarpeBa HCTOYHHKOB C BBICOKOI aKTHBHOCTbIO. IIpuBe/ieHbl pe3yibTaThl KOMILIEKCHOTO YHCJIEHHOTO MO-
JleJTUPOBaHMSI pacipe/e/IeHNs J030BbIX I10JIeil ¥ TeIJIOBbIX IIPOLECCOB BHYTPH KOHCTPYKIMY KaJIOPHMETPA,
BBINIOJIHEHHBIE ¢ HCToJIb30BaHueM Meto10B MonTe-Kapao (EGSnrc, PHITS) u koHeuHO-3/1eMeHTHOTO aHa-
m3a (COMSOL). OueneHs! nonpaBoytbie K09 UINEHTHI, YIUTHIBAIOLINE BJIHSHIE BAKYYMHbBIX 32a30pPOB
U KOHCTPYKIMOHHBIX HEOJHOPO/HOCTEIl Ha pe3yJbTaThl U3MEPeHHii. JKCIePUMEHTAIbHbIE HCCJIe0BAHUS
METPOJIOTHYECKHX XaPAKTEPHCTUK MOATBEPMJIH, YTO Pa3paGoTaHHbIi anmapaTypHbIi KOMILUIEKC oGecrie-
YpBaeT BOCHPOU3Be/eHHE IOIJIOUIEHHOi 03bl B rpadure CO CpeHHM KBaJPaTHYECKUM OTKJIOHEHHEM He
6osee 0,4% W HEHCKJIIOUEHHOM CHCTEMaTHYECKOl morpemnocTbio ue 6oaee 0,9% (mupu P = 0,99). Ioay-
YeHHbIe Pe3yJabTaThl (POPMUPYIOT HAYYHO-TEXHUYECKYIO 6a3y AJsi COBEPIIEHCTBOBAHUS IOCY/IapCTBEHHOIO
[EePBHYHOrO 3TAJOHA IOTJIOMEHHON /035 (POTOHHOrO U3JIydYeHHs.

Katoueevte caoea: 6paxumepanus, zpadumosnlii kaiopumemp, noziowennas 003d, Mempoiozus
UOHUSUPYIOWUX U3LYUeHutl, Modenuposanue Mowme-Kapio, meniogvie npoueccol, 3maion.
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Abstract. The article describes the development and structural design of a concentric graphite
calorimeter intended for the reproduction of the unit of absorbed dose to water from brachytherapy
radiation sources. A physical substantiation is presented for the geometry of the calorimeter
absorber, which allows minimizing the impact of dose gradients and thermal self-heating of high-
activity sources. The results of comprehensive numerical simulation of dose field distributions
and thermal processes within the calorimeter design are provided, performed using Monte Carlo
methods (EGSnrc, PHITS) and finite element analysis (COMSOL). Correction factors accounting
for the influence of vacuum gaps and structural inhomogeneities on the measurement results are
evaluated. Experimental studies of metrological characteristics confirmed that the developed
instrumental complex ensures the reproduction of the absorbed dose in graphite with a standard
deviation of no more than 0.4% and an uneliminated systematic error of no more than 0.9%
(at P = 0.99). The results obtained form the scientific and technical basis for improving the state
primary standard of absorbed dose of photon radiation.
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