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IlepHOA IIOAypaCIIBAa 213Po T112=4,2(8) MKC BIIepBbie 6bIA 

ycTaHOBAe11 B pa6oTe [1]. YTO'IHeime 311aqe11H51 nepHOAa noAypacnBAa 213Po 

6uAo CAeAaHo B pa6oTe [2]-T112 =3,75(4) MKC. B 3TOH pa6oTe 

llCilOAh30BaAC51 OAJIOKpHCTaAhHhlll BpeMeHHOU cneKrpoMerp 3iJAepJKaHHhlX ( 

a -p)- connBAeHHH C perHcrpariHeu a- lI 

noAynpoBOAHHKOBhlM Si(Au) - AeTeKTopoM B reoMerpHH, 6AH3KOU K 27t 

(paCCT0511IHe HCTO'IHHK - AeTeKTOp 6h!AO paBHO 3 MM, AHaMerp 

qynCTBJITeAbHOU o6AaCTH COCTaBA51A 10 MM). TaKOU IlOAXOA AaA 

B03MOJKHOCTh cy:rn;ecTBeHHO yneAH'IHTI, CTdTHCTHKY 3aperHcrpupoBaHHhIX 

3aAepJKaHHhlX COBiliJAeHHU. l13MepeHH51 npoBOAlfAlICh Ha lICTO'IHHKe 

213 Bi P- O6CT051TeAhCTBO, KOTopoe 

Il03BOAHAO ycnenrno npoBeCTH 3TH lI3MepeHH51 C MaAh!M yponneM 

CAyqattHhIX COBiliJAeimu, 3aKAIO'laAOCb B TOM, 'ITO 3HepreTH'leCKHe CIIeKrpbl 

a - lI p- - qacTHri ClIAbHO pa3AH'laAHCh: 3HeprH51 CJ. - 'ldCTHI:l npH pacncJAe 

213Po - Eu= 8,376 MsB, a rpaHH'IHa51 sueprH51 p- qaCTHI:l npH pacncJAe 

213Bi Ep= 1,422 MsB. C IlOMOIIl;hIO AlfcpcpepenriHaAUihlX BpeMeHHhlX 

AlfCKplIMJIHaTopoB YAaAOCh AerKO pa3AeAHTh KaHaAhl 3ap51AKH lI pa3p51AKH 

OCHOBIIOro C0CT051HH51 B CTAPT npH IlOMOIIl;lI 



AHCKpHMIIHaTopa BhIAeMIAHCb /3-qacrnqI,I c 3Heprueii E~=0,35+0,90 M3B, a 

B KaHM.e CTOTI BhIAeJUJAHCb a-qacTifl1bl c 3Heprneii Ea=B,38 M3B. 

Hama pa6oTa 6b1Aa npeAIJpHHHTa c q=ro yroque1urn 3Ha"IeHIIH 

neplIOAa IlOAypacnaAa 213Po II IlOATBep;iKAeHIIH AaHHblX, IlOAY'JeHHLIX B 

pa6oTe [2]. TI03TOMY A,\H ycTpaHeHHH B03MOJKHLIX CIICTeMaTII"IeCKHX 

Oll11I60K B npeALIAyru;IIX ll3MepeHHHX HCil01\.I,30BM.aCI, HeCKOJ\.bKO Hl!aH 

MeTOAHKa OAHOKpHCTaJ\.bHOH BpeMeHHOH cneKTpOMeTplIII C np11MeHeHHeM 

TpexMepHoro aBTOKoppeAHQIIOHHOro OAHOKplICTM.bHOro BpeMeHHOro 

cneKTpoMeTpa [3]. 

AaHHLIH cneKTpOMeTp c OAHIIM IIHTerpaJ\.bHLIM AHCKpIIMIIHaTopoM c HII3KIIM 

noporoM perIICTpaQIIII ll3AY'JeHIIH Il03BOJ\.HeT ycTaHOBIITb reueTII"IeCKYJO 

BpeMeuuyro CBH3I, Me;iKAy CTaTIICTII"IeCKH pacnpeAeAeHHLIMII co6blTIIHMII BO 

BCeM 3aper11cTpIIpoBaHIIOM 3HeprernqecKoM cneKTpe, a TaKJKe 3HeprHio 

II3AY'JeHIIH, 3aCeAHIOm;ero OCHOBHOe COCTOHHIIe PaAHOaKTIIBHoro HApa (HAll 

ll30Mepuoro COCTOHHIIH HAPa) II 3HeprIIIO II3AY'JeHIIH, pa3pHJKarom;ero 3TO 

COCTOHHIIe. l13MepeHIIe neplIOAa noAypacnaAa 213Po npoBOAHAlICb Ha 

IICTO"IHIIKe CJ\.OJKHOro II30TOilHOro COCTaBa B PaAHOaKTIIBHOH qenoqKe, 

Ha"IIIHarom;eiicH C 225Ac (pIIc.1). 225Ac BbIAeJUJACH IIOH006MeIIHblM MeTOAOM 

[4] 113 229Tb. a-/3- II e- ll3AY'Jeime perIICTpllpOBM.OCI, IlJ\.aCTII"IeCKHM 

cqIIHTIIJ\.J\.HTOpOM pa3MepoM 010x6 MM. 3cpcpeKTIIBHOCTI, per11cTpaq1111 y

ll3AY'JeHIIH 6LIJl.a He3Ha"IIITeJ\.bHa. 11cTO"IHIIK OCa;iKAM.CH HenocpeACTBeIIHO 

Ha IlJ\.aCTIJ"IeCKHH cqHHTIIJ\.J\.HTOp, 'ITO o6ecne"IIIBM.O 2it-reoMeTpHIO 

perIICTpaQIIII II3AY'JeHIIH. B ClleKTpOMeTpe lICilOJ\.b30BM.CH qJOTOYMHOJKIITeJ\.b 

XP2020Q. Tiopor perncTpaqHII flAepuoro II3AY'JeHHH 6blA E>70 K3B. 

BpeMeuuoe pa3pemeu11e cneKTpOMeTpa ue npeBLillIM.o 0,5 HC, PerIIcTpaqIIH 

TpeXMepuLix cneKTpOB coBnaAeHIIH E 1 -T-E2 ocyru;ecTBAHJ1.ac1, c n0Mom;1,10 

nepcOHaJ\.bHOro KOMilbIOTepa. TipII TaKOH nocTaHOBKe 3KCnep11MeHTa 
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3cpcpeKTIIBHOCTI, per1ICTpaq1111 3aAepJKa!IHblX COBil¾eIIIIH 61,1J1.a 3aMeTHo 

BLIIIIC, 'ICM n npeAI,IAyru;eiI pa6oTe [2]. rpaAYJIPOBKa Bpe2\:leHI!Oro 

cneKTpOMCTpa npo1I3BOA1IJl.aCb rrp11 IIOMOllIII KaAH6paTopa npeMeHHLIX 

l!IITCpBM.OB rnrra l1 l - 8. 06pa6oTKa 3KcrrepuMeIITaJ\bIILIX npeMeHIIblX 

crreKTpOB rrpo1I3BOA1IJl.aCh C IIOMOID;blO nporpaMMbl UPEAK (5). 

II03BOJ\.HIOllICH oqe1mBaTb napaMeTpbl 3KCIIO!leHT MeTOAOM Halll\IellhllIIIX 

KBaApaTOB. TipoqeAypa IIONOHKH II03BOAHJ\.a IlOAY'JIITb: 

1) OQC!IKII aMIIMITYA 11 rreplIOAOB noAypacnaAa; 

2) IIX cpeAJieKB¾paTII"IHLI~ OTKJ\.OI!eHIIH M;, i'lT;; 

3) BCJl.lI'IIIHLI, xapaKTCpll3YJOID;lle ll¾CJKHOCTI, IlOArOHKH ll aAeKBaTHOCTII 

AaI!HLIX '.)KCilOI!eHQIIaJ\.bHOH MOAeJ\.II: 

x~ In, dx~ u x~+, dp. 

3ACCL: dp - AOAH TO"IeK, MH KOTOpLIX IlOArOHKa xopoma. 

X ~ - 3Ila"IeIIHe X cpYJ!KqlIOHM.a IlOArOHKII, HOpMIIponamme ua Il - "IIICJ\.O 

CTerreneii cno60ALI ("IIICJ\.O aHaJ\.II31IpyeMLIX KaHM.OB BO npeMeH!IOM crreKTpe 

l\IIIIIYC "IIICJ\.O cno6oAHLIX rrapaMeTpoB). 

dx~ - KopeHb KB¾paTHLIH II3 AIJCilepCIIII, IlOA "III!ICHHblH X ~ -

pacrrpeAeAeIIIIIO. B CAY'Jae xopomeiI IlOArOHKH AOJI.JKIIO 6b1TL: 

2_+ 2 2_!27 
Xn - Lkdxn' dxn - 'Jln' 

rAe K03cpcp11q11eHT K= 1, 2 HAlI 3 HBAHeTCH KpuTepHeM, xapaKTCplI3YJOllIIIM 

pa3J\.II'IHYJO CTeIIeUb AOrryCTIIMbIX OTKJ\.OHCHlIH 3Ha"IeIIHH X~, X~• - AOAH (OT 

eAHHIIqbI) IIOJ\.OJKIITeJ\.bHbIX 3Ila"ICHIIH B o6m;eM pacrrpeACAelllIII X ~ . 

IlocAeAJ!lIH Kp11Tepuii ueo6xoAJIM, rrocKoJ\.bKY no PHAY npuquu (11arrpuMep, 

IICTO'IIIO YKa3aHHble neca, uenpaBHJ\.LIILIH o6pLIB rrpo11ecca BLI'IIICJ\.eHnii II 

T,A.) OAIIH X ~ - KpnTepni'I MOJKeT ne 
I 

npnnecTII K AOCTOBep110My 

3aKJI.IO'ICIIHIO, KpnTepniI X ~+ - HBJ\.HeTCH 60J1.ee ycTOH'IHBLIM H MCHee 
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qyncTBHTe.1\1,HhlM K TO'IHOCTII AeHCTBHH nptt IlOAJ'OIIKe. Tiptt xopomeH 

IlOAJ'OHKe AOAJKIIO 6un,: 

2
+ -o 5+k + k-123 + O,SS/ Xn - , - cr ,rAe - , , ,acr"' /.J,i' 

TI011.yqeIIHOe 3Ha'IeHHe nepttoAa no11.ypaCildAa 213Po OKa3dl\.OCb paBHblM 

T 1/2 = 3,65( 4) MKC, 'ITO IlOATBepJKAaeT AaHHLie pa6on,1 [2]. TI pH 3TOM 

311aqeutte x2 =0,78(4) npn K= 1. Menhmee 3naqe1rne x2 no cpaBirnnmo c 1 

03Ha'IaeT, 'ITO HaMH 6bl11.lI neCK0.1\1,KO 3aBblilleHbl Oil1H6KH 

3KCnepHMeHTd.l\I,JlbIX AaHHLIX. 3uaqeuHH x2+ =0,53(1) npH K=l 

CBHAeTe.1\1,CTByeT O xopomeH IlOAJ'OHKe. YcpeAIIeHHaH Bel\.lI'IHHa nepHOAa 

no11.ypacndAa 213Po no ABYM noCJ\.eAiilIM pa6oTaM AaeT 3Ha'IeHtte 

T 1/2 = 3,70(3) MKC. Ha pHc.2,3 npeACTaBJ\.eHbl cneKTPbl BpeMeHHLIX lI 

3HepreTII'IeCKHX pacnpeAeAeHHH, no11.yqeHHLIX npn H3yqeHHH pacnaAa 

213Bi - 213Po - 209Pb. KpnBaH 1 Ha pnc.3 cooTBeTcTByeT 3HepreTII'IeCKoMy 

cneKTPY lI31\.Y'leHHH BCeH QeTTO'IKlI, Ha'IHHaroru;eHCH c 225Ac, KpHBaH 2 

COOTBeTcTByeT 3dAepJKaHHOMY a-n311.yqeHHIO, B03HHKaroru;eMy npH pacndAe 

213Pa (Ea=B,376 M3B). 

TaKHM o6pa30M, Ha OCHOBe pa6on,1 (2] lI HailllIX lICCJ\.eAOBaHHH 

CYJQeCTBemro fTO'IHHeTCH a6COJ\.lOTHOe 3Ha'IeHHe B onpeAel\.eIIHlI BaJKHOH 

HAepuo:iI KOHCTaHTLI - 3Ha'IeHHe nepHOAa no11.ypacndAa PdAHOaKTIIBHoro 

IlfKJ\.lIAa 213Po, BXOA51I.U;ero B QenoqKy PdAHOaKTIIBHLIX 31\.eMeHTOB HAepuoro 

TOill\.lIBHoro QHKJ\.a. Ebll\.lI npeAflpHHHTLI TaKJKe IlOilbITKlI o6uapyJKeHHH 

KOpOTKOJKHBYIQHX H30MepHLIX COCTOHHHH B PdAHOaKTIIBHOH QeilO'!Ke, 

Ha'IHHaIOI.U;eHCH C 225Ac lI KOH'IaIOru;eHCH 209Bi, npH 6011.ee HH3KOM nopore 

perttCTPaQHH 31\.eKTPOHHoro H31\.Y'leHHH E > 30 K3B. 3TII lICCJ\.eAOBaHHH 

Il03BOJ\.HlOT y=epJKAaTh, 'ITO B 3TOH PdAHOaKTIIBHOH QenoqKe ue 
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Pnc.3. 3HepreTHqecKJle cneKT{Jbl ll3A)"IeHIIM IICToqHIIKa 225Ac 

3aAepJKaHHbIX (j3-a)-coBnaAeHIIM npII pacnaAe 213Bi - 2 

ycTaHOBAeHO KaCKilAOB C llHTeHCIIBHOCThlO B HeCKOALKO % na pacIIaA, 

3aceMIIOru;IIX II3oMepHbie COCTOHHIIR c T112 > 10 HC. 

B HalllIIX llCCAeAOBaHlIRX 6bIAa noKa3aHa BbICOKaR ::icpcpeKTHBHOCTb 

IlOlICKa lI30MepoB B AAHHHbIX PaAHOaKTHBHbIX QenoqKaX MeTOAOM 

OAHOKplICTaAbHOM CQlIHTHAMIQlIOHHOM BpeMeHHOM cneK1J)OMe1J)lllI, qTO 

Il03BOMieT ycnelllHO IICilOAb30BaTh 3TOT MeTOA B on - line 3KCnepnMeHTaX 

npn llCCAeAOBaHlllI KOpOTKOJKIIByru;IIx lI30TOilOB. 

ABTopbI npH3HaTeAbHbl B.E.EpyAaHHHY 3a BcecTopoHIOIO noAAepJKKY 

B npoBeAeHlllI 3THX lICCAeAOBaHlIM. Pa6oTa BbIIlOAIIeHa npII IlOAACPJKKe 

P<l><l>H (rpaHT N295-02-05686-a). 
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