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OINIPEJAEJIEHUE XAPAKTEPUCTHUK IIOBEPXHOCTHO 3AI'PA3BHEHHBIX
OBBEKTOB B YCJIOBUAX BBICOKOI'O TAMMA-®OHA

B.TI'. batmii, A. 1. Crosinos, A. A. [IpaBauBblii

Hncmumym npobnem 6ezonacnocmu ASC HAH Yrkpaunot, Yeprobwvinw

. M. Konanen, B. B. CesmiokoBa, O. I'. CaBuyk
HUDBIAD HHI] XDTHU, Xapvros

Pa3paboransl MeToAMKa W YCTaHOBKA JUIA M3MEPEHHS IUIOTHOCTH MOBEPXHOCTHOTO OeTa-3arpss-
HEHUS O0OBEKTOB B YCIOBHSIX BBICOKOTO raMMa-(poHa. YCTaHOBKa OCHOBaHA Ha HCIIOJIb30BAHUU BBIHOCHOTO
0JI0Ka IETEKTUPOBAHUS C KOJUTUMHUPOBAHHBIM KPEMHHEBBIM JETEKTOPOM.

BBenenune

B nporuecce obpaiieHus ¢ paguoakTUBHBIMU MaTepuallaMy, pU BEIOpOcax paJuOaKTUBHBIX
BEIIECTB M BO3MOXKHBIX aBapHAX B XOJ/€ IKCIUTyaTallMd paJuallMOHHO-OMACHBIX OOBEKTOB, IpHU
IIPOM3BOJICTBE PA0OT HA PaJMOAKTUBHO 3arps3HEHHBIX TEPPUTOPUSAX U T.II. MOI'YT 0OPa30BbIBATHCS
paauoaKTHBHBIC 3arPsI3HEHUS CMEIIaHHOTO THIIA (aNb(a-, 0eTa- 1 TaMMa-3arpsi3HeHHU)

Jlns perieHust Bopoca AajdbHEWIero oOpaeHus ¢ MOBEPXHOCTHO 3arps3HEHHBIMU O0bEK-
TaMH HEOOXOAMMO KOHTPOJIUPOBATh YPOBEHb UX 3arpsS3HEHUSI.

Ompenenenue 0OOIIETO PAIMOAKTHBHOTO 3arps3HEHHS MOBEPXHOCTEH COOPYKEHHM, Tena,
OJICKIBI M T.J. C JOCTATOYHOW TOYHOCTHIO MOXKET OBITh BBIMOJIHEHO MYTEM M3MEPEHUS TUIOTHOCTU
MOTOKOB OeTa-yacTull go3umerpudeckumu npudopamu tuna MKC-01P, KPb, MKC-07 dlomyk»,
JKC-01 «CenBuc». OObIYHO TPU M3MEPEHUSX OCHOBHBIM HCTOYHHMKOM ramma-(oHa SBISIOTCS
CaMM 3arpsi3HEHHBbIE MOBEPXHOCTH M OOJBIIMX MPOOJEM € €ro ydyeToM He Bo3HHKaeT. OHako B
HEKOTOPBIX CIIydYasx, HaMpuUMep MpH U3MEpEeHUH Ha 00beKTe "YKpbITHE" UM B HEMOCPEACTBEHHOU
6au3ocTu OT Hero, B XxpaHwinuiiax PAO u oTpaOoOTaHHOIO SIIEPHOTO TOIIMBA M BOJIM3M APYrUX
WHTECHCHBHBIX MCTOYHUKOB MOHHM3HMPYIOIIUX H3Iy4eHUH (PEakTopbl, YCKOPUTEIH) BKJIAJ raMMma-
(hoHa MOXKET CYLIECTBEHHO YBEJIIMYUTh NOTPEIHOCTh U3MEPEHUN YPOBHEH MOBEPXHOCTHOIO 3arpsi3-
HEHMS WIN JaXKe CJeNIaTh UX HEBO3MOKHBIMHU.

Ilenpto Hacrosimieil paboThl SABJISIETCS ONMCAHUE METOAMKU M KOHKPETHBIX TEXHHYECKHX
peILIeHH U1 N3MEPEHUs IOBEPXHOCTHBIX OeTa-3arpsi3HEHHI B yCIOBUSAX CUIBHOTO raMmma-(oHa.

Metoauka u3mMepeHHuii 0eTa-3arpsi3HeHHsl B YCJIOBHSAX BBICOKOI0 raMmMa-(oHa

Jlnst mpoBeieHus! IPSMBIX U3MEPEHUH TUIOTHOCTH MOJTHOTO MMOBEPXHOCTHOrO OeTa-3arpss3He-
HUS B YCIIOBHSX CHJIBHOTO ramMma-(GoHa HEOOXOIMMO CHU3UTHh BKJIAQJ raMMa-u3IydeHHs B oOIice
pazuaoHHOe 1oJIe, U3MEpsieMoe JETEKTOPOM. DTOr0 MOXKHO JOOMTHCS MPUMEHEHUEM SKPaHUPO-
BaHUS OT BHEIIHETO raMMa-u3ay4deHus (YUUTBIBasI, YTO B YCIOBHAX 00BbeKTa "YKPBITHE" OCHOBHOMU
BKJIax B ramMma-(oH BHOCHT °'CS) M yderoM ()aKTOpa aHH3OTPOIIMH YIIOBOTO PACIpPeIeICHHs
ramMMa-TioJsi.

JInst u3MepeHusl MIIOTHOCTH MOJHOTO MOBEPXHOCTHOTO OeTa-3arpsi3HEHHUsI B BBICOKUX CMe-
IIAHHBIX PAIHALAOHHBIX MOJSX (I OCHOBHOM BKJIAJ B raMMa-TIoNe BHOCHT > 'CS) Lieecoo6pasHo
UCIIONIb30BaTh TPSMBIC W3MEpPEHUST BBIHOCHBIM KPEMHHEBBIM O€Ta-JACTEKTOPOM B CBUHIIOBOM
Koymmarope. KpeMHueBbIil 6eta-neTeKTop 001a1aeT onpeeieHHBIMU TPEUMYIIECTBAMH TI0 CPaB-
HEHUIO C IPYTUMH THIIAMH JETEKTOpa!

OTHOCHTEIIEHO HEBBICOKHI aTOMHBI HOMEp NMPUBOJUT K HEBBICOKOH 3(ppeKTHBHOCTH peru-
CTpalMy TaMMa-u3Jy4eHHs], KOTOpask YMEHBIIIAETCS ¢ POCTOM SHEPTUM raMMa-KBAaHTOB (4YBCTBH-
TETBHOCTh K TaMMa-u3JydeHHio ¢ 3Heprueii 661,6xoB y nero B 100 pa3 Hmxke, yem k Oerta-
U3ITy4EHUIO 90Sr+90Y);

HEOOJIBIION pa3mep OJI0Ka IETEKTUPOBAHMS, YTO MO3BOJISET JOOUTHCS MPUEMIIEMONU MacChl
3alIUThI OeTa-AeTeKTopa.
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B pa3pabotanHoii ycraHOBKE BO3MOXHO mpuMeHeHue mpubdopa JJKC-0IM "Censuc" wnm
MKC-07 dlomyk» ¢ BerHoCHBIME Osokamu aAetektupoBanust bJIMb-01K nau BJINB-10 nmpousBoa-
ctBa "Dkotect” (puc. 1u 2).

Puc. 1. IIputop JAKC-0IM "Censuc" ¢ Puc. 2. TTpudop MKC-07 '"TIomyk" ¢ BBIHOCHBIM

BBIHOCHBIM OJIOKOM JICTEKTHPOBaHUs OeTa- OJIOKOM JIETEKTUPOBaHUS OeTa-4aCTHIL
yactur b/INB-01K. bJIWB-10.

OTH puOOpPHI BBEIOPAHBI 1O CIEAYIOUMM cooOpaxeHusM. OHM UMEIOT TOCTATOYHO IIMPO-
KU TMana3oH U3MEPEHUN MOIIHOCTH J103bl TaMMa-U3Iy4eHHs] U TUIOTHOCTU MOTOKa OeTa-yacTuil,
MOTYT HCIIOJIH30BAThCS B PA3HOOOPA3HBIX M3MEPEHUSX. B TO k€ BpeMsi OHU UMEIOT HECKOJIBKO
pa3IUYHbe KOHCTPYKTHUBHBIE U TEXHUYECKHE PEIICHUs, U TOJbKO IOJIEBbIE M3MEPEHUS MO3BOJIAT
OTIPEACIIUTh MPEUMYIIECTBA U HEIOCTATKH KAXKIOTO0 U3 HHUX. OTH NPUOOPHI, YTO BAXKHO IS
pelleHrs TaHHOW 3a/Jayd, MOXXHO OCHACTUThb BBIHOCHBIMH OJIOKAMHU JETEKTHPOBAHHS Ha OCHOBE
KPEMHUEBBIX JeTekTopoB. [Ipuuem pa3Mep OIOKOB AETEKTHPOBAHHS MPAKTUYECKH OJWHAKOB!
nuametp 42 mm, aiuHa 45 MM.

[IpuMeHeHHEe METOAMKN U3MEPEHHs TIOJHOTO MOBEPXHOCTHOTO 3arpsi3HEHUs YCTAHOBKOU C
BBIHOCHBIM OJIOKOM JI€TEeKTUPOBaHUSI O€Ta-4acTull, MOMEIIEHHBIM B KOJUIUMATOpP, MO3BOJIUT MOJY-
4aTh JIOCTOBEPHBIC PE3YNIbTAThl B YCIOBHSIX CHUJIBHOrO ramma-(ona. Takas METOIUKA TOTOTHUT
BO3MO)XHOCTH CYILECTBYIOIIMX METOAUK OIpeIeieHHs] MOBEPXHOCTHOTO 3arpsi3HEHUsT M JacT
BO3MOXXHOCTH TIOJYIHUTh 00JIee TIOTHBIC XapaKTePUCTHKHU PATUOAKTUBHOTO 3arPsI3HEHUS.

HccnenoBanue paguoakTUBHO 3arps3HEHHBIX MOBEPXHOCTEM TaKOW YCTAHOBKOW IO3BOJIUT
PEUINTh U APYTUE 3aJa9n:

0ojiee TOYHO OINpPEAETUTh HEPABHOMEPHOCTh IMOBEPXHOCTHOIO 3arpsi3HEHUS U TPaHUIIbI
HamOoJee 3arpsI3HeHHBIX YYaCTKOB,

MTOUCK "TOpSYMX" YaCTHII, OCEBIITUX HA TTOBEPXHOCTD.

KoHcTpyKTHBHBIE pelieHust

Jlnst yka3aHHBIX OJIOKOB JIETEKTHPOBAHUS Pa3pabOTaH CBUHIIOBBIM KOJUTUMATOP C TOIIIUHON
creHok 30 M. TommuHa 3aMUTHRIX CTEHOK KOJUTMMATOPa ONTHMHU3UPOBAHA, HCXOAS M3 PEATbHBIX
yCIOBUH M3MEpeHus: Ha 00BbeKTe «YKpbITHE» W BONM3M Hero. ['abapuTHble pa3mepbl U Macca
KOJUITMMATOpa TMO3BOJISIOT TIEpEeMEIaTh ero OJHUM YEJIOBEKOM, YTO BaXKHO IPHU paboTe Ha 0OBEKTE.
B 3aBucumocTH OT BenMYMHBI ramMMa-()OHa W pEIIaeMbIX 3ajad IPETyCMOTPEHO IMPUMEHEHUE
Pa3IMYHBIX BApUAHTOB KOJUTMMATOPA, OTINYAIOIINXCS TTEPEAHEN CheMHON YacThIO.

[Ipenmonaraercss Ui TakoOi YCTaHOBKM HCIIONB30BaTh TPH THIIA KOJUIMMATOPOB: C
MHApHYeckuM (BapuanT "1", puc. 3) u koHndeckuM (Bapuaut "2", puc. 4) KOJUTMMAIHOHHBIMU
OTBEpCTUSIMH, 0€3 >KpaHUpPOBaHMSA B NepeaHel momycdepe - 3ammra OT ramMma-(goHa c 3agHel
noaycdepsl (Bapuant 3", puc. 5).
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Puc. 3. BapuaHT ¢ KOHH9eCKUM
KOJUIMMHPYIOIM OTBEPCTHEM.

Puc. 4. Bapuant ¢ unnuaapuueckuMm  Puc. 5. Bapuanr ¢ 3amim-
KOJUTUMHUPYIOIIAM OTBEPCTHEM. TOM 0€3 KOJLTMMATOpA.

KonmnmumaTtop B Bapmante "1" nenecoOpa3HO MPUMEHSTh B ClIydae JOCTATOYHO CHIIBHOTO
ramma-(oHa, B TOM YHCIIe U ¢ MIepeHEro HampaBieHus. KpoMme Toro, OH mpuMeHseTCs IS TIOMCKa
"ropstueii” wactuipl (KOorja ee¢ IMOJIOKEHHE YXKe MPHOIM3HTEIBHO OIMPEACIICHO IPH ITOMOIIN
KoyuMaropoB "2" unu "3") WM OKOHTYpUBaHHUSI HEOOJIBIIOTO 3arps3HEHHOTO TISITHA.

KommMarop "2" memecoOpa3Ho NPUMEHSATh, KOTJIa WHTCHCHBHBIC HMCTOYHHKH TamMMa-
U3JTY4YEHUSI HaXOAATCS U B MepeHeil moiaycdepe, HO He HEMOCPEICTBEHHO B HANIPABICHUN U3MeEpe-
HUsg. OH TIPUMEHUM U IS TPEBAPUTEIHHOTO OIPECICHHS PACIIONOKEHUS "TOpSYEH YacCTHIIbI
WM HEOOJBIIOTO 3arpsI3HEHHOTO TSATHA.

Kommmatop "3" menecoOpa3Ho MpUMEHATH TSl H3MEPCHHH HEBBICOKUX YPOBHEH 3arpsi3He-
Hus (3QPEKTUBHOCTH PEruCTpaIlK B 3TOM BapHaHTE CYIIIECTBEHHO BBIIIC, YeM B JAPYTHX), a TAKKE
JUIsT U3MEpPEeHH B Ciy4asX OTCYTCTBHUS HMHTEHCHUBHBIX HCTOYHHMKOB B IepenHed mnoiycdepe.
Hampumep, misi u3MepeHUs MOBEPXHOCTHBIX 3arps3HeHHM KpymHorabaputHeix PAO, ecnmu ux
MO>KHO PACIOJIOKHUTh TaKUM 00pa3oM, 4TOObI 32 HUMU HE ObLIO MHTEHCUBHBIX UCTOYHHKOB raMMa-
U3ITy4eHUs WM TPU H3MEPEHUU MOBEPXHOCTHBIX 3arpsi3HEHWH MAaCCUBHBIX >KEIe300€TOHHBIX
KOHCTPYKITUH, KOTOPBIE CaMU SIBJISIFOTCS XOPOIIIeH 3alUTON OT ramMmMa-(oHa.

[Tocne mpoBeaeHUS MATEMATHYECKOTO MOJISTHPOBAHUS U TIOJIEBBIX UCIIBITAHUN HA0OP U THIT
KOJUTUMATOPOB ObUIH ONTHMHU3UPOBAHBI B 3aBUCUMOCTH OT YCJIOBUI H3MEpPEHUSI.

KOHCprKHI/Iﬂ 1N OCHOBHBIC 1€TAJIN YCTAHOBKHA

Bruta paspaboraHa M M3roTOBJIEHA YCTaHOBKA JUIS MTOJICBBIX W3MEPEHUH B YCIOBHSX BBICO-
Koro ramma-¢oHa (puc. 6u 7).

Puc. 6. OcHOBHBIC [Tl KOJUIMMAITMOHHOTO YCTPOMCTBA!

1 —konbuo pukcupytorniee; 2, 3 — CBUHIIOBBIC 3arIyIKy; 4, 5 — KOJITUMATOPEI epeTHel YacTH
YCTpPOHCTBA; 6 — IETEKTOPBI C 3aCIIOHKOM; 7 — CPEIHSS YacTh YCTPOKWCTBA; 8 —KopIyc; 9 — BBIIBHXK-
Has pydka; 10 —pyuka ans nepenoca; 11 — cBuHmoBast 3ariymka; 12 — kpsliika 3aaHei yactu
ycrpoiictBa; 13 — orpannunTtens xona kapetku; 14 —nomnnoH; 15 —kaperka; 16 —karymika ¢
mpoBoaoM; 17 — TOpMO3HOE YCTPOMCTBO.
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Jnst mpoBeneHUs MPOIOSIKUTETBHBIX
u3MepeHuil pazpaboTaHa MoJCTaBKa C FOCTHPO-
BOYHBIM yCTPOMCTBOM, Ha KOTOPON HAXOIUTCS
KOJUIMMATOp U KapeTka. OHa CIyXHUT Kak JJIs
HENOCPEACTBEHHOIO IPOBEIEHUS W3MEPEHUM
ITOBEPXHOCTHBIX 3arpsA3HEHUN BEPTUKAIBHBIX
(nm  cnerka HAKJIOHEHHBIX) TOBEPXHOCTEH,
TaK U Kak BpEMEHHas OIopa I KOJUIMMaTopa
Mpu TepepeiBax B u3MepeHusx. Dukcupy-
IOIlIEE YCTPOMCTBO, PACIOIOKEHHOE Ha KapeT-
K€, 03BOJIIET yCTAaHABIMBATh KOJJIMMATOP HA
HEOOXOJIMMOM PACCTOSIHUM JI0 HU3MEpseMOoi
MOBEpXHOCTU. [l H3MEpeHus: HEPOBHBIX
MTOBEPXHOCTEH MPETYCMOTPEHO KOCTHPOBOY-
HOE ycTpoucTBO. [loacraBka ¢ FOCTHPOBOYHBIM
YCTpOWCTBOM cOOpHasi, €€ yI00HO IEPEHOCUTD
OJTHOMY YEJIOBEKY.

Puc. 7. O0Owmuii BUI KOJNIMMAMOHHOI'O
YCTPOMCTBA C FOCTUPOBOYHBIM CTOTMKOM.

3akarouenue

Pa3paboranHbie METOAMKA M YCTAHOBKA JJI M3MEpPEHUsl BEJIMYHUHBI TTOBEPXHOCTHOTO OeTa-
3arpsA3HCHHUA B YCIIOBUAX CHUIIBHOT'O FaMMa-(bOHa npeaAHa3HAuYCHbI JIs1 PpCIICHUS HIMPOKOr'0 Kpyra
3a/ay:

OTIpeJIeJIEHUs] XapaKTePUCTUK, COPTUPOBKU U MACIIOPTU3AIMH KPYITHOTaOapUTHBIX MOBEPX-
HOCTHO 3arpsi3HeHHbIX PAO, 006pa3yromnuxcs B mpoliecce Mpou3BOCTBa padoT;

OLICHKH YpOBHS 3arpsi3HEHUsT MHCTPYMEHTAa U OOOpYIOBaHUS ISl MPHUHSITHUS PELIECHUS O
HE0OXOIMMOCTH €ro Je3aKTHUBAIINY,;

M3MEpEeHUs] TTOBEPXHOCTHBIX OeTa-3arps3HEHH Ha TOPU30HTAIBHBIX MOBEPXHOCTAX pado-
YuX 30H, COCTABJICHUSA KapTOIrpaMMbl ITOBCPXHOCTHBIX 38.I‘p513H€HHI>i B 30Hax IMMPOU3BOACTBA pa60T u
OLICHKHM B HUX CHUMAaEMbIX 3arpsi3HEHUH;

MOJIYUYCHHUS HMCXOAHBIX OAHHBIX Ui pacdCTa SKBUBAJICHTHLIX 03 BHCIIHCTO O6J'Iy‘-IeHI/ISI
OTKPBITBIX YYaCTKOB KOXH M XpYCTaJIMKa IJ1a3 MepcoHana,

OLCHKHU OTHONIEHHUHN IIOJTHOIO U CHUMAEMOI'O MOBCPXHOCTHBIX Sal“pSISHeHI/II\/'I;

MOUCKA "TOpsSYNX" YaCTHI], OCEBITUX HAa MTOBEPXHOCTD.

YcTaHOBKa ITI03BOJIUT MMPpOBOAUTL HU3MCPCHUA NMOBCPXHOCTHBIX Bal“pSISHeHI/Iﬁ B Pa3JIMYHbIX
YCIOBUSX:

Ha BEPTHKAIBHBIX U HAKIOHHBIX (10 £10°) MOBEPXHOCTSAX MPH MOMOIIHU TOACTABKH;

Ha MPOU3BOJBHO PACIHOJIOKEHHBIX MOBEPXHOCTSIX Ha yAAJCHUH A0 S5 M OT MOJCTaBKU C
HU3MCPUTCIIbHBIM HpI/I60pOM C OTCOCANHCHHBIM Y3JIOM HGTGKTHpOBaHI/ISI;

Ha TOPH3OHTAIBHBIX MOBEPXHOCTIX B 30HAX IMPOU3BOJACTBA padoT (IpeaycMOTpeHa yUIu-
HEHHAas pydyka Ha 3aJHEH 4YacTW KOJUIMMATOpa JUIs yaoOCTBa MPOBEAEHUS OOJBIIOTO KOJIMYECTBA
HU3MEPEHUit).

B 3aBucumocTu oT ramMmma-(hoHa U pelraeMbIX 3a1ay MpPelyCMOTPEHO MPUMEHEHHE Pa3iiny-
HBIX BApMAHTOB KOJJIMMATOPOB, OTJIMYAIOUINXCS MepeHel cheMHOM acThio. [Ipu HeobxonumocTu
BO3MOXKHa pa3pabOTKa M MPUMEHEHHE JPYruX BapHUAHTOB ChEMHOW YaCTH KOJUTMMATOpPOB, Ooee
MOIXOANINX K KOHKPETHBIM YCIIOBHSIM MPOBEIECHUS paboT.

PazpaGoTtanHas ycTaHOBKAa MOXXET HAMTH NMpPUMEHEHHME Ui HW3MEPEHUs IMOBEPXHOCTHBIX
3arpsi3HCHUN Ha pPa3IMUHBIX PaJIUAIMOHHO-OMACHBIX 00BeKTax: B XpaHuiuiax PAO u otpabo-
TAHHOT'O AACPHOI'0 TOIUIMBA, B6J'II/ISI/I APYrux MHTCHCUBHBIX MCTOYHHKOB MOHU3UPYIOIIHUX HU3JTy4C-
HU# (peaKkToOphl, YCKOPUTEIH H TIP.).

IMocrynuna B peaaxiuio 08.02.07
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B.T. BATHIA, A. 1. CTOSIHOB, A. A. TIPABJIUBBI U JIP.

17 BUBHAYEHHS XAPAKTEPUCTHUK TIOBEPXHEBO 3ABPYTHEHUX OB’ €EKTIB B YMOBAX
BUCOKOI'O TAMMA-®OHY

B. I'. Bariii, O. I. Ctosinos, O. A. IIpaBausuii, I. M. Konanens, B. B. Cenwokona, O. I'. CaBuyk

Po3pobieHo MeTOAWKY Ta YCTAaHOBKY IJIs BHUMIPIOBAHHS MIIJIFHOCTI MOBEPXHEBOTO OeTa-3a0py-
HEHHS 00'€KTIB B yMOBax BUCOKOro ramMmma-(hoHy. YCTaHOBKA 3aCHOBaHA Ha BUKOPHUCTaHHI BUHOCHOIO OJIOKa
JICTCKTYBaHHS 3 KOJIIMOBAaHUM KPEMHIEBUM JIETCKTOPOM.

17 DETERMINATION OF CHARACTERISTICS OF SURFACE CONTAMI NATED OBJECTS IN
CASE OF STRONG GAMMA BACKGROUND

V. G. Batiy, A. |. Stojanov, A. A. Pravdivyy, |. M. Kopanetc, V. V. Selukova, O. G. Savchuk

Technique and device for measurement of surfacéapvnation density in case of strong gamma
background were developed. The device is basedenoil separate detection unit with collimated sitic
detector.
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