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AHHOTAIIMA

Juninomuas pabota: 69 crpanuil, 23 pucyHKoB, 7 Tabnuil, 1 npunoxenui, 14
MCTOYHUKOB.

KiroueBbie ciioBa: crnekTpomerpust IN SitU, KaauOpoBKa CIIEKTPOMETPA,
3G HEKTUBHOCTh PETUCTPAINH, TCOMETPHSI H3MEPCHHUS, YHCIICHHBIC METOIbI

Obvexmom uccnedosanuss SBISETCS KaIMOpPOBKAa CHEKTpOMETpa ramma-
U3JTYYCHUS] B TEOMETPUU U3MepeHus in Situ

IIpeomemom uccneoosanus BBICTYNAIOT YHMCIEHHBIE METOJbI ONPEAECICHHUS
3¢ (HEKTUBHOCTH PETUCTPALIMM CTIEKTPOMETPA.

Llens paboThl 3akirodyaeTcs B OLEHKE S(PQPEKTUBHOCTH PETUCTPALUU
CUMHTWUBILIMOHHOTO raMMa-CIIEKTpOMETpa Ui ONPEACIICHUS] aKTUBHOCTH
PaTUOHYKIIMAOB B YCIIOBHSIX MOJEBBIX M3MEPEHHA IN SitU dKCIIEpUMEHTAIBHO U C
MIPUMEHEHUEM YUCIICHHBIX METO/IOB

B kauwectBe  wmemooda  uccneoosanus — TPUMEHSIIOCh  YHMCIEHHOE
MOZeIMpoBaHUE 3PQPEKTUBHOCTU PETUCTpPALMM B TE€OMETPUH  HM3MEPEHHS
criekrpoMeTpu N Situ. [IpoBonuimck moneBbie U3MEpeHus: cKopocTu cuéra in situ
1 oTOOp Npob nmouBsl. CpaBHEHUE KOIPPUIMEHTOB CBI3BIBAIOIINE CKOPOCTh CUETA
B JETEKTOPE C BEJMYMHOW IMOBEPXHOCTHOM W YAEIBHOW aKTUBHOCTH IO JTaHHBIM
otbopa po0 mouBbl ¢ KOIPDUITMEHTAMH TTOJIYYEHHBIX B PE3YJIbTAaTe€ YUCICHHOTO
MOJICTTMPOBAHMS CHCTEMBI U3MepeHHs 1N Situ.

llonyuennvie pezyromamovl u ux HogusHa. Pe3ynbTarsl pabOThI MO3BOJIMIN
J0Ka3aTb IMPUMEHUMOCTh YMCIEHHBIX METOMOB I pacuéra 3((HEKTUBHOCTH
peructpanmi B crekrpomerpuu IN Situ. BHeapenue paspaboTaHHOrO MeTona
NO3BOJUT 0€3 Halnyusl KaIMOPOBOYHOW IUIOIIAJKU HPOBOJUTH OIpENEICHUE
3¢ (HEKTUBHOCTH PETUCTPALIMU CIIEKTpoMeTpa. Tak ke paccMOTpeHa BO3MOXHOCTh
BHEJPEHUS] JAHHOTO METOAA JUIsl OLEHKU YJENbHOM AaKTUBHOCTHU IIOYBBI, YTO
TIO3BOJISIET PACIIMPUTH BOBMOXHOCTH IPUMEHEHHSI CIEKTPOMETpHH iN Situ.

B pabore mnpenocraBieHo omnucaHue Merojna pacuera 3((eKTUBHOCTH
pEerucTpaluy, a TakXe HKCIEpPUMEHTAlbHbIE JaHHbIE OTOOpa MpoO MOYBHI U
ciektpomerpuu iN SitU Ha 3 momaakax B [lomecckoM TocynapCTBEHHOM
paAMallMOHHO-3KOJIOTHYECKOM ~ 3allOBEJHUKE M Ha 9 DKCIIEpUMEHTaJIbHBIX
IUIOIIAJIKaX B JAOOPATOPHBIX YCIOBUSAX pa3HON reOMETPUH U3MEPEHUSI.



AHaTaubIisa

JpimioMmuas mipana: 69 craponak, 23 mamtoHkay, 7 Ta6min, 1 mamarkay, 14
KPBIHIII.

KirouaBbIst CIIOBBI: CrieKTpaMeTphbist N Situ, kamiOpoyka crekTpoMeTpa,
3(heKTHIVHACIH PATICTPAIlbIl, T€aAMETPBIS BBIMSIPIHHS, JITYOABBIS META b

Ab'exmam Oacnedasanna 3'aynseniia KalmOpoyka CIIEKTpoOMeTpa rama-
BBIMIPAMEHbBAHHS ¥ T€aMETPhIl BEIMSIPIHHS in Situ

Ilpaomemam Oacnedasanusi BBICTYMAIONb JIKABBII METAAbl BBIZHAYIHHS
3(eKThIYHACIII PITICTpaIbll CIIEKTPOMETPA.

Mbma npayvl 3akmodaeniia Y amdHIBl  A(EKTHIYHACII  PATICTpAaIbIi
CIBIHTBUISIBIIHATA ~ TaMa-CIIEKTpOMETpa  JJIsl  BBI3HAYDHHS  aKTHIYHACI
paapIeHYKIiAay Ba YMOBax MasBBIX BBIMAPIHHAY In Situ dKCIEpPhIMEHTAIbHA 1 3
MPBIMSTHEHHEM JTIKaBBIX METajay

VY skacii memady oacnedasanHs TIPHIMSIHSIIACS KOJbKacHae MajdJiiBaHHE
3(eKTBhIYHACI pATICTpalbll y TreamMeTpbll BBIMAPIHHSA CIEKTPaMETphll in Situ.
[IpaBoa3iiics maisiBbIsl BEIMSIPIHHI CKOpAcCI /iY3HbHE in situ 1 agdop npod riaeodsl.
[lapaynanne kadr(iubleHTay SKis 3JIy4arolb XYyTKAaclhb PaxyHKY Yy A3TIKTapbl 3
BEMIUBIHEN MaBSIpXOYHal 1 Y13eNbHall aKThIYHACIII Ma AaHbIX aa00py Ipod Iiedsl 3
Kad(ilbleHTaMi aTpbIMAHBIX Y BBIHIKY JIIKaBara MaJ3JisiBaHHs CICTAMbI BBIMSIPIHHS
in situ.

Ampoimanvia 6viHIKI 1 IX HAGI3HA. ATpbIMaHBIS ¥ Tpallbl BbIHIKI JAa3BOJILII
JaKaszallb JacTacaBajibHACIb JIIKABBIX METajay Mg BbUTIUDHBHS S(PEKThIYHACIII
paricTpaibli ¥ CHEKTpaMeTpbll in situ. YKapaHeHHE pacrpallaBaHara MeTaay
Ja3BoJiillb 0€3 HasyHacIll KajaiOpoBayHae IUIAIOYKI MPaBOA3Ilh BbI3HAYDIHHE
a(eKThIVHACII paricTpanbli. ['3Tak xa npajcrayieHa MardybiMacib MpbICTacaBaHHE
Jaj3eHara MeTaay Ui alpHKl YA3enbHail akThIyHAcIl ri1e0bl, IITO Ja3Basie
HaIIBIPHIIb MardbIMacili IPeIMSHEHHE CIICKTPaMETPhIi in situ.

VY nmpanpl npaacTtayieHa amicaHHE MeETaAy BbUIIUIHBHS I(EKTHIYHACII
poaricTpainpli, a Takcama SKCIEPbIMEHTAIbHBIS JaHblsl andopy mpold T1edsl i
crieKTpameTphli in situ Ha 3 muinoykax y Ilaneckim a3sipskayHBIM pajbIsiibliiHA-
SKAJIArTYHBIM 3aMaBEHIKY 1 Ha 9 SKCIIEPhIMEHTAILHBIX IUISIIIOVKAX Y JJAOapaTOpHBIX
yMOBaXxX po3Hail Te€aMeTphli BRIMSIPIHHSI.
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The research object is the calibration of a gamma ray spectrometer in an in
situ measurement geometry

The subject of the research is numerical methods for determining the
registration efficiency of a spectrometer.

The purpose of the methods is to evaluate the efficiency of scintillation gamma
spectrometer registration for the determination of radionuclide activity under
conditions of in situ field measurements experimentally and with the use of
numerical methods.

Numerical modeling of the registration efficiency in the measurement
geometry of in situ spectrometry was used as a research method. Field measurements
of in situ count rate and soil sampling were carried out. Comparison of the
coefficients linking the count rate in the detector with the surface and specific
activity values from soil sampling data with the coefficients obtained as a result of
numerical modeling of the in situ measurement system. Obtained results and their
novelty

Results obtained and their novelty. The results obtained in this work allowed
us to prove the applicability of numerical methods for calculating the registration
efficiency in in situ spectrometry. Implementation of the developed method will
allow to determine the registration efficiency without the presence of a calibration
site. The possibility of application of this method for estimation of specific activity
of soil is also presented, which allows to expand the possibilities of application of in
situ spectrometry.

The paper describes the method of calculation of registration efficiency, as
well as experimental data of soil sampling and in situ spectrometry at 3 sites in
Polessky state radiation and ecological reserve and at 9 experimental sites in
laboratory conditions of different measurement geometry.



