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8 pe3'yllbT8T9 sutepHbiX peaKUHH1 Bbi3b!B89MblX TSDK9llb!MH HOH8MH 1 

BO MHOriiX cny'laSIX I101IY'I810TCSI IlpO.UYKTbl 1 IIM910IUII9 COB9pi!IeHHO pa3Hbl9 

Z II A 
1 

uo. cxo.UHbre n,o CBOIIM pa.niioaKTIIBHbiM CBOi1:CTBaM. 8To 3a -

Tpy.UHSieT
1 

a IIHOr.Ua .nenaeT rrpaKTII'I9CKH H9B03MO»<:HOH H.U9HTHCjJHK8UIIIO IIpO

.UYKTOB SI.UepHbiX peaKUIIH IIO CBOHCTBaM pa.[liiOaKTIIBHOrO pacrra.na. 

• H3BeCTH0 1 'ITO B o6nacTH ciinhHo.nenSiruiixcSI SI.Uep (oTHoi!IeH~e uei1:Tpou-

uoi1: IIIIIpiiHbl K .U91IIIT9llbHOH IIIIIpiiHe MHOrO M9Hblll9 e.UIIHIIUhi) C9'19HII9 

peaKUHH , TIIIIa ( :J, X 0 ) CTaHOBIITCS! cyrueCTB9HHO M9Hbi!Ie C9'19HIIS! IlpS!MbiX 

SI.nepHhiX peaKUIIi1:. B 9TIIX cny'laSix IICIIOllb30BaHIIe o6hi'IHOro MeTo.na 

II!l9HTIIcpHK8UIIII KOpOTKO)KHBYIUHX ITpO.UYKTOB IIO tPYHKUl1S!M B036y)K.[leHIIS! 

cTaHOBHTCSI O'I9Hb Tpy.noeMKHM. O.uuaKo K uacTOSirueMy BpeMeHH H3BecTH0 1 

'ITO yrnOBbl9 pacrrpe.neneHHS! COCT8BHbiX SI.Uep II IIpO.UyKTOB pa31III'IHhiX 

IIpS!MblX SI.UepHbiX peaKUHH CHllbHO OTliii'IaiOTCS!o 
,. 

YrnoBoe pacrrpe.ueneune SI.nep oTaa'III B peaKUHSIX rronuoro cniiSIHIISI 

. I 1 2/ 
II3M9pS!liOCb 9KCI19pHM9HT8llbHO 

1 
· H HM99T pe3KO Bblp8)!{9HHb!H MaKCIIMyM 

IIO.U yrnaMII 4-8° ItO OTHOIII9HIIIO K. HaiipaBneHIIIO IIy'IK8 1 B TO Bp9MS! KaK 

.II.Upa MHIII9HH1 HCI1b!T8BIIIH9 ilepeaa'ly HYK1IOHOB1 IIM910T O.UIIH. HliH H9CKOllbKO 
/3 4/ 

M8KCHMYJ\10B IIO.U cyrueCTBeHHO 6onbi!IIIMII yrnaMH ITO OTHOIII9HIIIO K IIY'IKY 
1 

• 

B uacTOSiruei1: pa6oTe nccneaoBanacb B03MO)KHOCTb ucrronb3oBaHIISI 

pa3nii'IH.II B yrnoBbiX pacrrpeaeneHIISIX rrpo.nyKTOB Siaep~hiX peaKunll: anSI 

orrpeaeneHRSI TIIIIa peaKUHII. 
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OrrbiThi rrpoBOllHnncb aa BhiBeneHHOM rrytJK9 310-caHTHM9TpoBoro 

UHKJIOTpOH8 T5DK9Jlb!X HOHOB 0I1.HI1 • .Hnpa 0Tll8'IH co6Hp8JIII Ha CII9UI18JibHhil): 

/5/ u /6/ . 
qmnbTp 1 KOTOphm 3aTeM MexaHH'lecKH rrepeM9IUanpSI K ( St + Au ) 

rroBepxHoCTHo-6apbepHoMy ll9TeKTopy a -'laCTHU. YcTaHOBKa IID3BOnSina 

pei'HCTpHpOB8Tb C Bb!COKOH scpcp9KTHBHOCTblO a -8KTHBHbl9 H30TOIIbi 1 

Bp9M9H8 )l{ll3HH KOTOpbiX Ilp9Bbllli8JIH 0 103 C9K • .llnSI Hll9HTHcpHK8UIIH oopa-

3y!OIUHXCSI ·a -H3JIY'l8T9JI9H HCIIOnb30B8JICSI BpeMSI-8MIIJIHTYllHhiH '8H8JIH38-

Top HMIIynbcOB c rronyrrpoBOllHHKoBoro neTeKTopa. 

06b!'IHO llJISl 6e30II8CHOH 'pa60Tbl IIpH I!CIIOJib30B8HHH 6onblliHX TOKOB 

MHlli9Hb 38)1{HM89TCSI M9)1{llY llBYMSI OXJI8)KJl89MbiMH BOllOH p9lli9TK8Mll. 

l13 ycnoBHH M9X8HH'l9CKOH IIpO'IHOCTH H 60JibiD9H 1Ip03p8'IHOCTH JlnSI Bhl-

6HB89Mb!X H3 Mlllli9HH Sill9p-rrpOJlyKTOB IIpll)I{I!MHbl9 IIJI8CTHHhi 1 K8K Ilp8BHJI0 1 

HM9!0T OTB9pCTHSI llH8M9TpOM 1-3 MM 1 T8KOI'O )1{9 p83M9p8 II TOniUHH8 

rrpH)I{HMHOH rrnacTHHhi. B H8lliHX orrbrTax Hcrronb30BancSI aa6op TaKHX 

IIJI8CTIIH (co CTOpOHhl Bbi6liB89MbiX Slllep) C llH8MeTpOM OTBepCTHH 2 1 2 MM 

H TOJIIUHHOH, 1; 3; 5 II 7 MM. TaKHM o6pa30M,llJISl Bbi6HB89MbiX H3 Mlllli9HH 

Slll9p:-IIPOllYKTOB HM9JIHCb CB09I'O pona· KOJIJIHM8TOpbl c· OTHOlli9HH9M .rny6H

Hbl KOJIJIHMaTopa K ero llH8M9Tpy1 paBHhiM: 0 145; 1136; 2 1 26 H 3 1 18. Cx9-

M8TH'l9CKH Mlllli9Hb BM9CT9 C 38)1{HMHbiMH- IIJI8CTHH8MH H3o6p8)1{9H8 H8 

pHC. I •. 

I1CCJI9JlOB8HH9 IIpOBOJlHnOCb C XOpOlliO _ H3B9CTHb!Mll a -aKTHBHbiMH 

1IpOJlYKT8MH. C U9Jlbl0 H3Y'l9HHSI BJIHSIHHSI KOJlJ1HM8UHII H8 BbiXOJl IIPOJlYKTDB1 

HJlYIUHX qep93 o6pa30B8HH9 COCT8BHOI'O Slllp8 1 Obin8 Bbl6paHa SlJl9pHaSI 

197Au (22N c 1.. ) 214 213 .L . 
p98KUHSI e, .;)-Ufl '. -~ ~. f10B9Jl9HH9 )!{~ .~:x'~~OB 0Tll8'II! 1 KOTOpb!9 

o6pa3y!OTCSI B p93YJihT8T9 II9p9Jl8'IH H9CKOJibKHX HyKJIOHOB OT H8JI9TB!OIU9I'O 

IIOH8 .K SlllPY MI!lli9HHI H3y'laJIOCb' H8 Slllpax 
212

m Po • Anb"ifla-aKTIIBHbl9 

8T0Mhl ·
212 

mpO . IIOJiy'l8JIHCb B pe3yJibT8T9, o6ny'l9HHSI Mlllli9HH H3 CBHHU8 

T9MH )1{9 HOH8Mll H90Ha-22. 06ny'l9HHSI B 060HX CJIY'l8SIX IIpOBOllHJIHCb Ilpll 

sneprnn HOHDB 
22 Ne 1 paBHofi 110 n 120 Msa. B sKcrrepHM9HTax IIcrronb-

30B8JiliCb 
11

TOJICTb!9
11 

Mlllli9HH: 30JIOTO -
2 2 

1 1 1 MI'fCM 1 CBHHeU - 11 2 MI'fCM • 
~ <~ 
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HneHTm!mKaumr rrponyKTOB gnepHhiX peaKUHH ( aKTHHHSI H .rronoHH5I) 

rrpoBo.unnacb no aaeprHHM a -qacTHU n rrepn:o.uaM rronypacrra.ua. 
. j 

KpoMe Toro, npoBe.ueao .UB~ f?II!:>ITa c KOJIJIHMaulieu 0,45 H 2,27 .umr 

• z38u(•so 6) 2481:' ( rrpo.uyKTOB g.uepaon: peal(unn , ' n rm B aToM cnyqae 

2 . 
TOJIIUHHa MHlli9HH COCTaBiJsma 1,3 Mr/ CM ) • 

BbiXO.U a -aKTHBHhiX H30TOIIOB Bo Bcex yKa3aHHhiX peaKunnx, 6hm 

.UOCTaToqao 60JihlliHM, H CTaTHCTHqecKaSI OlUH6Ka qncna 3aperHCTpHpOBaHHhiX 

a -qaCTH_U He rrpeBbilliaJia 3%; CHCTeMaTnqecKHe OlUH6KII liCKJl!OqaiOTCSI 

BC1l9.UCTBIIe Xopomeu BOCIIpOII3BO.QHMOCTR pe3y1lbTaTO,B IIpH MHOI'OKpaTHh!X IIOB

TOpHbiX uGMepeanHx. 3KcrrepnMeHTa·nh.Hhie pe3yJihTaThi rrpe.ucTaBheHhi aa puc. 2. 

Bepxann KpHBaSI rroKa3hiBaeT BhiXOil IIpO.UYKTOB IIOJIHOI'O CJIHSI!IHSI 6oM6ap-

llHpyiOIU9H qacTHUhl C 5I.UpOM MHlli9Hli B 3aBHCIIMOCTII. OT. CTeiieHII KOJIJIUMa

UliHo ( llo I'OpH30.HTaJibliOH OCII OTJ10)K9HO OTHOlli9.HHe rny6H.Hhl KOJIJIHMaTopa 

K .QIIaMeTpy OTBepCTH5I) • HH)K!ISISI KpUBaSI COOTBeTCTByeT IIOBe.Qe.HHIO aTOMOB 

OT.Qaqn, o6pa3y!OIUIIXCSI B peaKJlHII nepe.uaqn qeTb!peX HYKJIOHOB. 3KcnepnMeH

'l'aJibHbie peGyJihTaThi o6o6meHhi B Ta6nnue 1 • 

• 
Ta6nnua 

fny6naa CTeneHh BhiXO.U B OTHOCHT9JlbHh!X e.QHHUUaX 

KOJIJIHMaTopa ( MM) KOJIJIHMBUHH 

rrpn¢ =-2,2 MM ( OTHOiiieHHe 214, 213Ac 248 Fm 212 m Po 
, rny6nHhi 

K .unaMeTpy) 

0,45 1,0 1,0 l,O 

3 1,36 0,72 
......... 

0,23 

5 2,27 0,55 0,51 0,09 

7 3,18 0,40 - 00 0,05 
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Pnc, 2, 3aencHMOCTb BbJXOlla npoayKTOB sutepHbiX peaKu»ll oT CTeneHH 

KonnnMarmn': X - sKcnepnMeHTanbHbJe TO'IKH amP'_7Au,( 22 Ne,~n)214 ' 213Ac. 
0 - SKCnepHMeHTBnbHbie TO'IKH amr20B Pb( 22 Nc, lB 0, y ) 212 mp0 , 
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To'!Hbie pacqeTbi Bnn.SIHIHI KonnnMaunn anSI aaumx ycnoBnfi c ·,Ton

cTofi" MnrneHbiD, rae KpoMe ~yHKunfi yrnoBhlX pacnpeaeneanfi Tpe6yeTcSI 
. j ' ' 

yqeCTb erne Bnnmme pacCeSIHHSI BTOMOB OTaa'IH B caMOH MHWe!IH 1 npoBeCTH 

aoCTBTO'liiO CnO)KHOe 3Ha'leHHSI 1 nony'leHHble anSI paBHOMep!IO pacnpeaeneH-
/7/ . 

noro II(?TO'IHI!Ka c u3oTponHbiM yrnoBbiM pacnpeaeneHHeM 6e3 y'leTa 

pacceSIHI!SI
1 

HBXOaSITCSI Me)Kay 8KCnepnMei!TanbHblMH KpHBb!MH 6nn)Ke K KpH-
212 m 0 

Boii1 COOTBeTCTBYIDIIleH 10 · 8TO CBHaeTenbCTByeT1 no-BnaHMOMy1 

0 CllnbHOM Bnl!SIHIIH pacceSIHHSI aTOMOB OTaB'll! B 
11
TOnCTOH

11 

MllllieHI!e 

TaKoMy npeanono)Ke.HI!ID He npoTnBope'lnT oTaenbHbifi sKcnepnMeHT, 

Koraa cnofi 3onoTa co cTopOHbi Bbi6nBaeMbiX-113 Mnrnean aToMoB aonon

HnTenbHO 3aKpbiBancSI cnoeM aniDMIIHIISI Tonllli!HOH 140 MKrl cM
2

• B STOM 

cnyqae npll KOnni!MBUIIII 1,36 BbiXOa 1!30TOnOB BKTIIHIISI yMeHbllillnCSI npll

, MepHO HB 30% no cpaBHeHHID C He3aKpb!TOH Ml!llieHbiDe 

l-13 npoaenaHHOH pa6oTbi MO)KHO caenaTb cneayrornne BbiBOJJbi: 

1. llnSI naeHTli~IIKBUIIII npoayKTOB Siaep!lblX peaKUIIH BMeCTO U3y'le

llllSI ~yiiKUllH. B036y)KaeHI!SI aocTaTO'IHO ll3Mepi!Tb BbiXOa npll aByX pa3-

·nn'!HbJX KonnnMaTopax,1! 'IT06bi nony'li!Tb yKa3aane o Mexa~II3Me peaKUHH 1 

np!!BOaSIIIleH K aaHHOMY 1!30TOny. 

2. B Tex cny'!aSix, Koraa 113Y'leHIIID CBOHCTB 1130TonoB, o6pa3yromnxcSI 

qepe3 cocTaBaoe Siapo, MernaroT npoayKTbi peaKUIIH nepeaa'lll, MO)KHO 

cyuiecTBeHHO noaaBI!Tb nocneaaue npn ae6onbrnofi noTepe s~~eK'l;'a• 

B 3aKniD'!eane aBTophl c'!uTaiDT cBoiiM npnSITHhiM aonroM no6naroaa-

pHTb aKaneMnKa r.H.c!>nepoBa 38 .~6Cy)Kaeane II ueHHble COBeThl. ABTOpbl 
'~, . - .. ~ -. 

TaK)Ke Bhipa)KaiDT 6naroaapaocTb f.H.AKanbeBy, A.f.lleMHH:(o J.1.B.KonecoBy 

3a noMOIIlb npn npoBeneHl!ll !IaCTOSilUefi pa6oThi. """ 
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