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.HnepHhiB peSKHRH C T!llKBJ!bllWl ROHAMII OT11H'I810TCR OT pe8ICHRI! C 6onee neriCHMR 'IAC

TilHllMH npeJKne acero TaM, 'ITO B HBX y'ISCTBYBT 601!bW08 'IHC1!0 napnHBJ!bllhlX BOJ!H C Op-

6uTan&HhlMH Mot.ieHTSMH annOTL no too h • HanH'IIlB BhtcoKoro yrnosoro MoMeHTa 

cz:aaMBaeTcll Ha acex cTannRx 11nepaux peaxriRII. MolKilo aunenHTb naa mHpOICHX Knacca 

eaaHMonenc,pul! TRJKenux HOHOB c gnpaMH:· peaz:nHH nepena'IH H peaKHHH nonHoro cnHRHHH c 

o6p830B8HHBM COCT8BHb!X IIHBP• B pe8KHHIIX nep9Jl8'1H OHRH H1!1l HBCK01!bKO HYKJ!OHOB nepe- . 

Jl8IDTCR OT H81!9T810WBrO HOH8 K RHPY RJ!H OT RJlp8 K HOllY• llpH 3ReprHRX HaneT810Wero RO

H8,HB3H8'1HTB1!bHO · npeah!waiomHX KynoHOBCICRI! 6ap&ep, npeo6naJlllJOWHM t.iexaRH~MoM RBnn

eTcn o6pa30B8HHB COCT8BROro Rnpa. EcTBCT8BHHO, c noMOWbiO TlllKBJ!hlX ROHOB MOJKHO ner

KO nony'IHTb BbiCOKOB030yJKnBIIHbl9 COCT8BHb!B IIHP8 B TepMOJlHH8MH'19CKOM paBHOBBCRH0 TlliC 

fl KaK yJKe JlO cnBRHRR sueprBR pacnpenenena no MnorHM HyKnonaM. 

Bo BTOpoll rnaae AHCCBpT811HH oniiCb!BllJOTCR Onb!Tbl no H3Y'IBHIIIO p98KI!HII nepena'IH 

. 2~U • 
MHOrRX nyKnOHOB H8 MHWBHIIX Th • B OTJ!H'IIIB OT npeJlbiilYWHX p800T no peaKnHRM ne-

peJlB'III anec& ll11R periicTpannii ucnonb3oeamic& TRlKBnhre npOAYI<Tht peaKnui!. B Ka'leCTBe 

MHWBHH oh!n Bbt6paH Topul!, TaK KBK B aTOM cnyqae npoAyKTht CphtBa HecKon&KHX HyKnoHOB 
. 22T 226 . 220 

yAooHhi Jl11R uneHTB<jlHKlli!BB. PerHcTpBpoeanHcb H30Tonbi Th , Ac , Ac B 

Ac 
224 

. - '11!9Rbl p8Jlll08KTHBHbiX ceMei!CTB 4n + 3, 4 D + 2, 4 D + 1 H 4 D , COOTBBTCTBeH-

no. Bee onii naroT pnnbi a - Jl {J -AKTRBHbiX npollyKTOB, I<OTOpbiB KOR'IllroTCII a -pac-

naA·oM onnoro ua uaoTonoe nononBR c ablcoz:ol! aueprRell ·a -"'SCTHn. KonuqecTBB ucxon~ 
226-224 22T 

llb!X 1130TOnOB Ac H Th onpenemiJIRCb OObl'IHO no RHTBHCHBHOCTRM STRX 3Hep-

rH'{HblX a -nBHHil nonOHRR, H3MepeHHhiX 118 BOHR381lHOHHOM a -cneKTpoMeTpe. BbtCo-

K811 'IYBCTBHTBJ!biiOCTb MBTOJlll perBCTpllllHH 

HBOOJ!bWIIB ce'IBHRHo 

a -'18CTRIX naeT B03MOJKHOCTb R3M9p!ITL 

227 226 220 

6hmR H3Mepenhl nonHhiB ce'IBHHR o6paaoeaHRR uaoTonoe . Th , Ac , Ac B 
~ ~ ~ . . 

Ac -- npu o6ny'leHHH ·n HOHaMH Ne B aaBHCHMOCTH oT sReprHH IIOHOB. 3TH ce-
' -SO 2 

'IBRHR peBK!lHI! Cpb1Ba.5D, p5n 0• p6n,~, p'('n 111!8BHO B03p8CT8IDT OT 3H8'1BHHII 10 CN 
. -27 2 . . 

e6nuau·-KynoHoecxoro 6ap&epa JlO 10 .-.eM :npu sHepruu 164 Mae 11 Mana oTnuqaJOTCH 

MelKily co6oll. 
,._ 

nu<l><J>epeRHH81!bRble CB'IBHHSI yK838HHb!X peaKilHII Gb!nH H3MBpeHbi.- na BHyTpeHneM ny'I

Ke nuxnoTpoua. BoKpyr 'TOHKHX TopueBhiX _MHWeHell cTaeunRcb anJOMHHHBBMe c6opHHKB,_ xo

TOpbte nocne o6nyqeHRSI paape:ianncb H8 OTHBJ!bHbiB nonOCKHo llo'!'OM .onpenenRnRCb KOnH- _ 

qecTea Th 227 a Ac 
2
_.

224 
aa_ ecex nonocxax c noMom&ro uonuaanuoHHoli KaMephl. Ha 

pHCo 1 UOK838Bhl nu<J><jlepeRHH81lbHb!B _CB'IBHHSI p~8CCM8TpBB89MhiX pBBK!lBII B CHCTeMe neHTpa 

Mace nnn saeprHH Ha~eTaromux 'IBCTHH 150 Mae. Bee pacnpenenenHR HMBJOT MaKCHMYMhl 
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npu i00° u n;A,eM noA yrnoM 0°. HaaecTBble pauhllle yrnoable pacnpeAeneuuu Mnorouyx-
/1/ .. . ~ 

nOBBbiX nepeAA'I ue HMenH M8XCBMYMOB npB OTnB'IBOM OT 0 yrne.· Ha puc. 1 cTpenKoR 
. 22 

noKaaau yron Peaep¢>opAa, T.e. yron, ua xoTophiR oTxnoBBeTcB ynpyropacceunubll! uou Ne , 

ecnu ero npunenhBhiR napaMeTp palieu cyMMe panuycoa cTanxusaromuxcu unep. npu H3Meue

uuu auepruu 'laCTHil nuz:B yrnosblX pacnpeAeneBBR cMemaJOTCB Tax JKe, xax u yron Peaep-

<jJopAa. 

18/ . 
• nocne.nOBBJieBHB CTBThB 6blnB ony6JIHitOB8Bbl TeopeTH'IeCZ:He pa60Tbl nnB Of51>BCB~-

. /2 3/ 
nun yrnoshlx pacnpene.nenuR npOAyKTOB pealtllBA nepeAa'IH • ~ B AHccePT8IlHH npuaonHTCB 

. I~ 
CPilBHenue axcnepuMerianhBblX AABBblX c pac'leTaMB CTpyTHHCKOro • npocToe o61>BCH9HHe 

TOro <}JaKTa, 'ITO pauhme He H~6niOA8.1IBCh MAKCHMYMhl B yrnOBblX pacnpeneneHHBX peAKilHA 

nepena'IH MHOrHX HYKJIOBOB1 ABeT npBBilBn ueonpeneneHHOCTH, nnn ueofipeAeneBBOCTH . ~8 

yrna OTK.IIOHeHHB 8 u ueonpeneneunoCTH 

MOM9BTa j { B eABBHilBX h ) nony'IBM 

~J 

M~J 

xauouu'leCKH conpnJKeuuoro yrnosoro 

1 • MaKCHMYM OJKHAaeTcn Ton~>xo n 

TOM cny'lae, ecnu neonpeneneuuocTh ~8 .< 8 • CneAoaaTenhno, Ann cymecTBOBauA:n 

uaxcuMyMa AOJIJKHo BhlllOnBl'IT»CB ycnoaue 8~ J > 1 , rAe ~J -'IHCno y'laCTByromux B 

AaBHOM xanane iiapn:anhBhiX. Bonn. Ho yron oTKnoueuug 8 pacTeT c yMeUhmeuueM oTuo-

meHHl'! F/B anepruu 'laCTHil E K snepruu xynouoacKoro 6aphepa B • TaKHM o6paaoM, 
/1/ .. 

MOJKHO o61>l'ICBHTh1 no'leMY B , rne E/ B = · 3, MBKCHMYM a yrnoBOM pacnpenenenuu oT-

IS/ 'FIB . CyTCTByeT, a B 
1 

rAe · · • ·1,5, TBEOA MBKCHMYM 'leTKO npOl'!Bnl'!eTCl'!, 

neTanhBOe cpaBBeHBe yrnOBblX pacnpeneneHHA C MOII9.1Ihl0 noaepXHOCTBblX peaKilHA H3 

pa60Tbl/3/ noKa3blBaeT, 'ITO KpHBbl9 puc, 1 MO]I{BO YIIOB.II9TBOpHT9.1IhHO OnHCaTh C nOMOIIIhiO 
- 0 0 

8 • 65 -·85 nnl'! oTnenhHhiX peaxnull { napaMeTpoB ~J- 3 8 -KnaCCH'IeC-H 

KHII yron. OTKnoueHHH). TaKHM o6paaoM, MO]I{BO yTaepJKIIaTh, 'I~O ua6nronaeMble peaKilHH ne

pena'IH MHOrHX HYKJIOHOB IIB.IIBIOTCl'! npl'!MbiMH peaKilHl'!MH0 npOHCXOAl'!IIIHMH B O'leBh y3KOI! 

~J • 3) o6nacTH ua noaepxnocTH Bllep. 

' Bo BTOpoll rnaae IIHCC9pTailHB TaKJKe KOpOTKO OilHCblBaeTCl'! BCnOJih30BaHHhlll B H3Me-

peHHl'!X BOHB3ailBOHHhll! a -cneKTpoMeTp. 

B TpeTheA rnaae uanararoTcl'! peaynhTaTh! onh!TOB no pacnany cocTaBBhiX l'!nep a peax

nu~x c TnJKenh!MH uouaMu. Uenhro STBX sxcnepuMeHTOB BBnl'!noch uay'lenue BnHl'!HBl'! Bh!CO

KBX yrnOBbiX·MOM9BTOB Ha pacnaA COCTaBBhiX B/19p, nocz:onhKY peaKilBH npOHCXOIIl'!T npH 

pasnH'IHhiX napaMeTpBX coynapeHHl'l, COCT8BBh19 Bllpa MOryT o6nanaTh yrnOBhiMH MOM9HTaMH 

OT uynB 110 ueKOTOporo MaKCBManhBOrO 3Ha'leHHl'!, B HaCTOl'!IIIee BpeMl'! noxa neT MeTOIIOB, 

noaaongromux sxcnepuMenTanhuo Bh!llenBTh unpa c onpeAeneBBhiM cnuuoM. OnuaKo MOJKBO 

nonY'!HTh OABO.B TO ]1{9 COCTaBBOe Bllpo B pa3nB'IBhiX KOM6HB8IlRBX napbl MHW9Bh-'laCTHila, 

M9HHH ·TeN C8MblM pacnpeneneuue Bnep no cnuuaN. 

CaollcTsa uAep, nony'leBHhiX pa3BbiMH IlyTl'IMH, uo nMeiOIIIBX OAHBaKoaoe Z H A 

noaaonBIOT cynuT& o BnHBHHH yrnosoro MOMenTa. Hcnonh3osaamuecg no uenanuero apeNe-

4 

·i 
i 

I 

12 c no Ne22 HH HOBbl OT naaanu. so 

MOMeBT8MH1 KOTOpbie Mano OT.IIH'IBIOTC' 

ynemmoch ucnonh3oaanuro ny'IKa .uouoE 

paBHOM peJKHMe HOBHOrO HCTO'IHHKB y~ 

/9/ 
B pa6oTe 6bmH npoaeneHbi na 

118 . 4o 
cnenyromux peaKnull: Cd · { Ar , 

Cd 118 .( Ar 40 
1 

·sn ·) ~ .. IGI' , 

Cd 114 
(Ar 

40 
, 3n) Dy Ul • Konu'leCT 

no a -cqeTy. peAKoaeMenhBbiX H30T· 

eTCH paapemHTh a ·-nHHHll STHX H3 

pacnana Ha ·KOMnOHeHTbl C nepHOIIaMH 
IU ' 

( Tb ) no MeTOAY HaHMeHhWHX Kl 

Ha pHcyuz:e 2 npencTaanenbi ljiyn 

naT oTnoJKena aepol'!THOCTh ucnycz:anu' 

qenue peaKilHH c ncnycxanueM X 

HHB BenH'IHH 0 O 6panHCh H3 Taf5nHil 

<jJyBKilHIO B036yJKAeHHl'! nnl'! peaKnHH 

Bsnuo. 'ITO <jJyHitllHl'! aoa6yJKneun 

mnpe n cMemeua a cTopony 6on~>mnx 

C Bb!COKHM CHHHOM COCTaBHbiX H/lep C 

Mo~eT 6biTh ·cuRTa ncnapenueM nell TJ 
. /9/ 

6yJK~~ennH. B pa6oTe npoaenen ana 

ynpomaromnx npennonoJKenul!: 

1. Co cnunoM J COCTaBHOrO 

l = . .1. M R 
2 

-MoMenT unepnuu TBepnc 
5 

l'!/lpa CHH3Hnach 110 E·u , nan~>nell 

aoa6yJKIIeHHH nOTOM CHHMaeTCl'! HCnyc 

2,' npnHHMaeTCl'! npu6nnJKeHI!e n 

Tponuoro Kacxana. 

Ha 6aae · yicaaaBHbiX .t~onymeuHll 

Bill'! C paCC'll'!TaHHbiMH nnl'l napaMeTp< 

no soli MoMenT · J Kru - sTo uau6on 

ayiDTCl'! coCTaBlhle HApa. MaKCHMBnhE 

·a l'!A9pHOM s3iiuMonellCTBHII J max 

'nng MaKcHM~ID,noll anepru11 nyqz:a 

'laeT, 'ITO peaKilHH c o6paaonanHeM • 

TpOHOB npoiiCXOnHT He BO acex CTO.II 



HasecTB~e paBbWe yrnos~e pacnpeneneBuB MBoroayx-
~ 0 

npu oTnBqBoM oT 0 yrne. Ha puc. 1 cTpenxoA 

XOTOp~l! OTX~OBB9TCB ynpyropaCC9BHH~i! BOB 
u 

Ne , 

cyMMe panByCOB CT8rrXBBaiOIIIUXCSI srnep, npu B3M9Be

pacnpenerreBBi! cMemaJOTcsr Tax JKe, xax H yron Peaep-

0ny6nuxosaB~ TeopeTuqecxBe pa6oT~ nnB o6~srca~-
. /2 3/ 

nepenaqlJ ' • B nuccepTanuu npusonuTcB 
/8/ 

pacqeTaMH CTpyTUBCKOro • npocToe o6~srC,eHHe 

MaxcuMyMbl B yrnos~x pacnpeneneausrx peax!lHA 

aeonpenerreHHOCTUo nm1 H90iipenerreHHOCTH /l(J 

llJ 

/l(J ll J 

xaHoBuqecxu conpBJKeHaoro yrnosoro 

• ~8KCHMYM OJKBII89TCH TOrrhXO B 

(J • CnenonaTerrbHo, nnsr cymecTBOBaHA:sr 

Oil J > 1· , rne llJ -qucno yqacTnyromux B 

yrorr OTKrrOH9HUSI (J pacTeT c yMeHbmeuueM oTHo-

suepruu xynoBOBCKoro 6apbepa B TaxuM o6paaoM, 

E/B ··8, MSKCUMYM B yrrrOBOM pacnpenerreHUH OT

TSKOil MSKCUMYM qeTKO npoHBnH9TCB, 

pacnpenerreHUi! C MOJ19nhl0 nonepXHOCTHblX peaKUUi! 1!3 

puc, 1 MOJKHO YIIOBn9TBOpUT9nbHO OHHC8Tb C nOMOIIlbiO 
0 0 

65 .. -· 85 nns OTnerrbBblX peaxnull ( 6 -xnaccuqec-

MOJKHO YTB9pJKll8Tb1 qTo Ha6rrJOit89M~e peaKUUU ne

peaKUUSIMH1 npOUCXOitHIIIUMH B oqeBb yaxol! 

KOpOTXO OnUCblB89TCH ucnorrb30B8HH~i! B U3Me-

peayrrhT8Tbl on~TOB no pacnany COCTSBHblX srnep B peaK• 

STHX SKcnepuMeHTOB SIBrrHrrOCb uayqeBUe BnUHHUH B~CO

COCTSBH~X srnep, nocxorrbKY peaKUBH npouCXOIIHT npu 

COCTSBH~e Slllp8 MOrYT o6nanaTb yrrrOB~MU MOM9HT8MH 

auaqeHHHo B HSCTOHIIlee BpeMsr noKa aeT MeTonoB, 

srnpa c onpeneneBB~M cnuaoM. Onuaxo MOJKHO 

paanuqB~X KOM6UB8HBSIX napbl MUW9Bb-q8CTUI181 

CUBB8M. 

BYTHMH0 BO UM910111BX onHB8KOBOe Z H A 

MOMeaTa. Hcnorrb30BaBmHecsr no BenasBero BpeMe-

4 

1.~, 

i 
l 

12 
HU UOHbl OT C . no Ne 22 nananu B03MOJKHOCTb nonyqaTb COCT8DHbl9 Hltpa C yrrrOB~MU 

MOM9HT8MH1 KOT0pb19 Marro OTrrHqaiOTCH ltp:f OT npyra, nosTOMY rrraBHOe BHHM8HUe 
40 

ynensnoch Hcnorrb30BaHHJO nyqxa HOHOB Ar nuKrroTpoHa Y-300 OHHH. B cnenaarrhHo Bbltl-

paHHOM peJKHM9 HOHHOro HCTOqHHK8 ynarrOCb norry'laTb TOKU no 5 p. A HOHOB Ar + T • 

/9/ 
B pa6oTe . 6~na rrponenea~ naMepeaau saepreTa'lecKoll aanacHMOCTH ceqeaaa nnsr 

-116 ·40 -1411 116 40 1110 
cnenyJOIIIHX peaKnull: Cd ( Ar , 7n ) Dy . ; Cd ( Ar , 6n ) Dy , 

116 40 151' 114 40 149 li4 40 1110 . 
Cd ( Ar , Sn ) Dy , Cd ( Ar , Sn )Dy ; Cd ( Ar , .4n) Dy ; 

Cd 
114 

(Ar 
40 

, 3n) Dy IU • KorrH'IeCTBa KOHe'IHbiX nponyKTOB STRX peaKnHll onpenemmacb 

no' a -c'leTy penKo3eMerrbH~x aaoTonon Dy 
151 

, Dy 
150 

a Tb 149 • TaK KaK ne yna

eTcH p83p9llHTb a -rrHHRll STRX H3rry'laTerreil B pa60'IHX yCiiOBHHX1 pa3nararrHCb KpHBbl9 

pacrrana H8 KOMnOH9l!Tbl C nepHOit8MH 17,9 MHH ( Dy l5l ) 1 7,4 Mllll ( Dy 
160 

) H 4,1 '18C 
149 

( Tb ) no M9TOIIY H8HM9HbllHX KBallp8TOB, 

Ha pHCYHKe 2 rrpencTaBrrellbl <jlyHKIIHR B036yJK.U9HHH yK838HHblX peaKnHII. no OCR opna-

HaT OTrrOJKCHa nepOHTHOCTb HcnyCKSHHH X ~ , r.ae o 
q XD 

ne!!TpOHOB .F -ce-

'leaae peaKnHH c acnycKaHaeM X 

HHH nerrH'IHH u 
0 

6panacb H3 Ta6nan 

$y~xnaro B036yJKnennn nnu peaKIIHH 

u 
0 

-nonaoe ceq'bnae peaKna!!. 3naqe-ue!!Tponon, 
141 

pa60Tbl • nyHKTHpH8R KpHB8H 118 pHC 0 2 H306pa»<aeT 
IU 12 150 /5/ 

Nd ( C 1 6n ) Dy 1 B3HTYIO H3 

llf 40 
Ban11o, 'ITO <jlyl!KUHH no36yJKneHHR nns al!anorH'IHol! peaKUHH Cd \ Ar , 6n ,) Dy 15r 

L • 

llHpe H CMCWC118 B CTopoHy, 6orrbWHX SHeprall. 3TOT <jlaKT naeT B03MO»<HOCTb C'IHT8Tb 0 'ITO 

C BbiCOKHM CllRHOM COCT8BHbiX Hllep CBH38H8 l!CKOTOpag KOrrrreKTHB118H SHeprHH, KOTOpag He 

Mo~eT 6b1Tb c~HTa acnapeaHeM He!!TpoaoB H noSToMy rrpanonaT K cMemeaaro <jlyaH:uii!! B03-
/9/ 

6yJKnel!HH. B pa6oTe nposenea aaarrH3 SKcnepaMeHTaJlhHbiX naaa~x aa ocaone cnenyromax 

ynpomaJOIIIHX npennono»<ean!!: 

1. Co cnHHoM 

2 MR 
2 

-MOM9HT 
5 

b 2J2 
J COCT8BHOro Hllp8 CBH38118 SlleprHH BP81119li.HH E = __ 1 rne 

R 21 
I = Hl!epuua Tsepnoro c<jlepa'lecKoro snpa. Korna saeprasr cocTaBl!oro 

snpa CHH3Hrrach no E R , narrbHe!! mee acnapeaue 'laCTHU 119B03MO»<Ho. OcTaToK saepraa 

B036ylK.UCHHH nOTOM Cl!HM89TCH HCllyCK8l!RCM ·y -KB8l!TOB; r 

2,. npal!HM89TCR llpH6rrHJKCHHe llOCTOHHl!O!! TCMrrepaTypbl 'r aa ncex cTynel!Hx 11e!!-

Tpoaaoro KacKana. 

Ha 6a3e ·yKa3aHHbtX nonymeuall ynanocb cornaconaTb H3Mepeaa~e <PYHKIIRR B036yJK.Ue-

HRH c paCC'IHTSHllbiMH nns napaMeTpoB :.· ·T = 8 ~sn H J Krt\ = 75. KpHTH'IeCKHI\ yr-

nonol\ MOM9HT J - STO 118H60rrbmHI\ op6HT8rrbHbll\ •MOM9HT, llpH''KOTOpOM eme o6pa.:. 
Krl\ 

3yroTCH ccicTa~e snpa. ~aKCHMarrbH~ll yrnosoli MoMel!T napuaanhHhlx sonu, Y'~I'\CTByJOmHx 

.B !lll9pHOM roaHMOAC!!CTBRH J 3118'1HTerrhno 6orrbme 11altnennoro 3l!a'lel!HH J =75 
IC.rlt • max 

nns M8KCHM~JibHO!! Slleprnn rry'IK8 ( E - 300 ~sa) nonyqaeM J 
lab max 

150. 3To o311a-

qaeT, 'ITO peaKnnn c o6pa3oBaHneM cocTaBl!hlX snep c 'nocnenonaTerrhHblM acnapeaneM· aetl:

TPOHOB llpOHCXOllHT 119 BO BC9X CTOnKHOB9URHX1 a TOrrbKO B UC11Tparrbllb1X coynapeHHRX C 

5 



J < Jltllt llOn}"l9BHbl9 B3 B3M9peBBil cjJyBKUBil B030Y)I(.!I9BBII ABBBbl9 0 ltpBTR'19CitOM 

MOMeBTe 8 TeMnepaType HA9P B9CbM8 H9TO'IBbl. noa-royY ObUIB IIOCTBBJI9Bbl OIIblTbl no B3M9-

. Ar · 40 22 11 /10/ 
peB8IO aellTpOBBblX cneKTpoB np8 oon}"leBB.!Ix 'laCTunaMB , a TBKJKe Ne B ·B • 

no 3TOro 9A88CTB9BB811 8BcjJOpMBU811 0 CII9KTpax H91lTpoHOB npB B388MOA91lCTB88 TlllK91IblX 

( " " ) . I~ 80HOB C 0 COA9pJKan8Cb B paOoT9 · 1 rAe CII9KTpbl HellTpOBOB BOCCT8HBBJIBB8.1I8CI!o 

83 CIIHHT8liiiiiU80HHblX CII9KTpoB !IpoTOHOB OTA8'18 B opr&H8'19CKOM ltp8CTanne. 

llpBM9BIIII8Cb M9TOAHK8 Bp9M9BB IIpoli9T8 C BCII01Ib30B8.BB9M 9CT9CTB9HHOil MOAYIIIIU88 

.j·ny'IKS 80HOB B IIHKIIOTpoHe. B ABCC9pT81188 ltpaTKO OIIHCblBS9TCII SII9KTpoHH811 annapaTypa 

HBHOC9KYHAHblX 83M9p9B8ll. 3Ba'IBT91IbBbl9 TPYABOCTB B03BBKBIIB B CB.!I3H C T9M1 'ITO SJCCIIe

p8M9BTbl AonJKBhl 6blna npoBOABTbcs aa BByTpeaaeM IIy'IKe UBKnoTpoaa. Oau ohlnu ycnemao 

!IpeOAOII9Hbl C IIOMOrnbiO C8CT9Mbl KOIIII8M8118B 83 JK91I9381. CB8BU8 8 1IapacjJ8Ha C OOpBOil lt8C.,-

IIOTOil1 KOTOpaB samamana CII8HTBIIIIIIUH~HHblll A9T9JCTOp OT HellTpoHOB 8 ·Y -KBB.BTOB1 B03-

BBKatomax .B pe3yn&TaTe noTep& IIy'!Ka B nponecce ycxopeR8.!1. YcnoBB.!I BayTpeauero IIY'IICB 

T8KlK9 38CT8BIIIIIOT BCIIO!Ib30B8Tb TOIICTbl9 M8W9HB • • 
Ha p8c. 3 npeAcTaBneHbi B Ka'leCTBe npuMepa cneKTpbi aellTponoB B cucTeMe neBTpa 

Mace npu o6ny'leHB8 MeAn uoaaMB Ar
40 

pa3HbiX snepr81l. Yron aa6ntoA9RRB BO BCex 
0 . 

OIIbiTBX {)lab • 145 • Kajt BBAIIO .83 rpacjJHKOB1 B npeAenax OWBOOIC MOlKIIO BC9 CII9KTpbi npe.ll-

CTBBJISITb B norapBcjJMB'I9CKOM MaCmTaoe IIpSIMblMB IIBHBSIMB BIIR lK9 B BH.Il9 N '" exp ( -!..): 
. T 

BenB'IBHa ·T BBJIH9TCB eAHHCTBeHHbiM napaMeTpoM, z:oTOpbiil MOJKBo B3Bne'lb~B3 B3Mepeaao-

ro CII9KTpa. B TBOIIBII9 COOp_BHLI pe3yllbT8Tbl OIIbiTOB. Bo BTOpoM .CTOIIlSUe TBOIIHUbi YJC83aH8 

cp&AHSI.!I SHeprBSI B030Y)I(.!I9HBB COCTBBBOrO IIApa, Bbi'IBCII9HH8B R3 CpeAHell (no rny6HH9 MB

meaell) aaepruH IIy'IKa a ABBBbiX o Maccax BAep. 

Taonana ---------------------------- --
Peaxnus U,MaB T,MsB Peaz:nust u T 

:Fe + Ar 40 
100 1,6 

Ar ~ 
68 1,7 

So + 
108 1,6 81 1,9 

40 78 1,5 85 1,9 
. Cu +·Ar 

94 1,6 109 2,1 

102 1,6 Cu + Ne
22 

72 2,1 

110 1,7 • + Ne
22 

72 1,5 
'40 74 1,9 82 1,6 ... +. Ar 

83 2,1 llo+ Bll 54 1,6 

91 .2,5 59 1,8 

Rh + Ar 40 
77 1,5 

90 1,6 

104 1,7 
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Ha ocaose R3MepeBBil' aellTp 

Ey 1 yaoCByYIO Y -KBaHTBM 

E ~ 
Y· 

r.lle E - cpeAHSIB saep:au. BO~ 

11 - ro aellTpoaa, > :E,. -cpe, 

HbiMB 0 HBilTpoHRMX cneltTpax .lliUl 

Bcex peaxnall :411 711 

HblX HApax,· nony'leHHblX upH 6oM6. 

K8HH9 ·Y -KB8.HTOB HB'IHH89TC>l 

CBSI3H aellTpoaa. MoJKBo onuTb np 
h2' 

OCHOBHOM SHeprRto BpameHHSI l 
MOMBHTa j ~lit • 80, KOTOp&B C< 

cjJopMbl cjJyBKUHil B03oy)l(.!leHRII peaxn 

n1111 ABIIbBellmero 8HBIIH38 B 

JK9BBH .llllll IlliOTHOCTH ypoBH91l p 

Pac'IBTbl uapaMeTpa a obiiiH 1 

CII9KTpbl B91lTpoHOB1 2) C y'!9TOM 

. 111 
KOrO IIpHOIIBlK9RHB • llony'IBRHbi 

nax oma6ox cornacyiOTCB c : .llSRRJ> 

rHBX1 HBIIpHMep 113 ( II II' ) p 

11 , n' ) qeM 3HaqeHBB •a• B3 

yrnOBOro MOM9RT8 cymeCTBBHHblo 

Pe3yn&TaTbl pa6o 

f. llOIIY'19RHbl9 AH#epeBUH&i 

pRH C MBKCHMYMOM 1Ip8 OTIIR'IBOM 

B O'leR& Y3KOM llRTepBane yrnoBOI 

2. llpeo6nattatomHil MexaHH3) 

pallone A= 114 AO saepraH 7,0 /1 

IIApa. 

3. CymecTBYBT neKoTOpLIIl K 

CTOIIKHOBBBBIIX C OpORTBIIbHblM MC 

II 'IBCTHU Ar40 J Kilt • 70-80. 

4. llOIIy'!9HHbl9 3H8'19H8SI liB] 



H3M&peBBil cjJyBKDBil ooa6yJKJleHBB AaHHI>l& 0 KpBTH'I&CKOM 

H&TO'IHI>lo ll09TOMf 6biJIH nocTaBJI&BI>l ODI>lTI>l DO H3Me-

Ar.40 a TBK:a<e Ne 23 H Bu/10/ . . 
O cneKTpBX H91lTpOHOB npu B38HMOA91lCTBHH TH:a<9DI>lX 

161 
pa6oTe , rAe cneKTP"' ueATpouoa aoc=auaBDHBBDBCilo 

OTAS'IH B opraHB'I9CKOM Kpu=anne. 

nponeTa C ucnODb30BBHB9M 9CT9CTB9HHOA MOAYDHDBB 

Kp8TKO ODHChlBB9TCB 9D9KTpoHH8B annapaTypa 

TpyAuo=u B03HHKSDH B CBH3B c TaM, 'ITO aKcne

BayTpeHHeM Dy'IK9 nHKDOTpoHa, 0H~ 61>lDH ycnemuo 

KODDHMSDHB H3 :ac:eneaa,· CBBHDH B napacjJHU8 C 6opHOil KHC~ 

A9T9KTOp OT uellTpoHOB H •y -KBBHTOB, 803-

HY'fK8 B nponecce fCKOp9HHB, YCDOBHB BayTpeHB&ro nyqia 

TOnCTbl9 MHmeHR. 

KS'I9¢TB9 DpHM&pa CH9KTpl>l uellTpOHOB B CHCTeMe D9HTpa 

Ar '
0 

pa3HbiX sueprKI!. Yron ua6moAeuua BO acex 

rpacjJuKOB, B npeAenax omu6oK Mo~o ace cneKTpl>l npeA• 

npBMhlMH ABBHBMH BllH :a<e B BHA9 N • ezp ( -.!.) , 
T 

napaMeTpOM, KOTOpl>lll MO~O H3Bn9'lb B3 H3M9peBHO-

=on6ne Ta6DBDN y.:aaaua 

BApa, Bbt'IHCneuuau ua cpeAHeA ( no rny6uue uu

uaccax smep. 

Ta6nuna 

Msa 

1,6 

1,6 

1,5 

1,6 

1,6 .. 

1,7. 

1,9 

2,1 

,2,5 

1,5 

1,6 

1,7 

./ 

6 

PeaKnua 

Sn + Ar 40 

23 
Cu.+ Ne 

llo + Me 
22 

llo+ B
11 

w 

u 
68 

81 

85 

109 

72 

72 

82 

54 

59 

-T 
-
1,7 

1,9 

1,9 

2,1 

2,1 

1,5 

1,6 

1,6 

1,8 
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j. 
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. ·,t 

Ha OCBOB8 B3MepeBBII ueATpoBHI>lX cneKTpaB MO:a<HO 6onee HBA9:a<HO Olt9BHTb SBeprHIO 

Ey t yaoCHMfiO Y -KBaHTSMII B p98XJUfBX Cd(Ar,zn) no cjlopuyne: 

E • .E - :I B - x£ Y , 11. =l D D 

rAe E - Cp9ABBB sueprHB B~36y~eHHB AnB peaKDBH >n Ba - aueprua caaau 

n - ro uei!Tpoua, ·E a -cpeAHBB aueprHB OAuoro uel!Tpoua. Ecnu nonb3oBaT&CB ASH-

HhlMH 0 H&llTpoHHhlX cneKTp8X AnB peaKDBil Rh + Ar HDH Sn + Ar , TO DODf'IHM ADS! 

acex peaKnuA An - 7n :E.y • 37 - 44 Msa. OneuKa .no~~:aabiBaeT, 'ITO B cocTaB-

HNx HApax, nony'leHBhlX npu 6ou6apAHpoBKe TaKoll Ta:ac:enoll qacTunell, B:aK Ar 
40 

, ucnyc-

KaHB9 •Y -KBaHTOB Ha'IHH89TCSI y:a<e HpH aueprBB B036fJKJl9HBSI H8MHOrO Bbtme 9H9prHH 

CBB3H uei!Tpona. Mo:ac:uo onstTb npeAnonolKHTb, 'ITO auepruSI E 
·y npeACTaBnsteT C060il B 

b2J" 
OCBOBHOM aueprBIO apameHHSI -n o 0TCIOA8 MO:a<HO DOny'IHTb Olt9HKY AilS! KpHTH'I9CKOrO 

J Krlt • 75, nonyqeuiloM pauee npu auanuae MOM9HT8 J ~rlt • 80, KOTOp8SI cornacyeT~SI C 

cjJopMbi cjJyBKnul! aoa6yJKJleuust peaKDull Cd ( Ar ,>n). 

nna A81lbH&llmero 8H811H38 ~ei!TpOHBhlX CD9KTpOB OD9HHB8DCSI napaMeTp 'a' B Bhlpa-

lK9HBB AllH nJIOTHOCTH ypoBHeJI ·p ·~ exp·:VaU, rAe U - TennoBSSI SHeprHSI B030flKA9BHSI, 

Pac'I&Tbi napaMeTpa a 6Nn~ nposeneubi: 1) 6ea y'leTa BnHHHHH yrnoaoro MoueuTa ua 

cn&KTpl>l H&i!TpoHOB, 2) C Y'f9TOM BJIHSIBHSI yrnoooro MOM9HT8 C DOMOWbiO DOilfKD8CCH'49C

KOro npu6JIHlK9HBSI/
7/, llODf'I9HHbi9 B Dp9ADODOJK9HHH 1) 3H8'19HHSI napaM&Tpa 'a' B np~ne

DHX OIDH60K COrllSCfiOTCSI C A8HHbiMB 0 B3SITbiMH H3 ODbiTOB C peaKUHSIMH DpH HH3KHX SHep

rHstX, uanpuuep ua ( n , n' ) peaKnuu npu 14 Mas. Pacc'IHTaHHbte no 2) auaqeaast Bblme, 

'19M 3H8'19HBR 'a' B3 ( D 0 n') pe8KDBII B T&X CDf'IHHX, KOrAa nonpaBKH HB BDHBHH9 

171 
yrnoaoro MoMeuTa cymecTB&BBhl, B pac'I&Tax ue y'IHTbiBaeTcH uel!TpoHHbtll KacKaA. 

Peayn&TaTN pa6oTN noaBODstiOT cnenaT& cnenyiOmue BbtBOI:tbt: ,, 
t. nony'leBBN& nucjJ<!Jepeunuan&Hbt~ ce'leaust pea~~:null uao_roarxnoHHhlX· n~pena'l ua To-

puB C MaKCHMfMOM npH OTJIH'IHOM OT HfliB yrne HOK83hlBaiOT0 'ITO 9TH peaKDHH HpDHCXOI:tSIT 

B 0'19Hb f3KOM ~HTepaane yrllOBOrO MOM9HT8 (~ • 3) HH nOB9pXHOCTH Sll:t&p, 

2, llpeo6Dal:tBIOntHI! M&XaBH3M B38HMOA9ftCTBHSI YCKOp9BHbiX HOHOB Ar tO C Hl:tpaMH B 

palloue A= 114 AO suepruu 7,0 Mas/uyKnoa - STO uexauuau o6paaoBBHHSI cocTasuoro 

stnpa. 

3. CymecTayeT aeKoTOpbill KpHTB'I&CKHA cnuu JKri' • Cnustuue Hnep npoucxonuT a 

CTODKHOB&HBSIX C op6HT81lbHhlM MOM9BTOM J .< J·Kri' • nna Sll:t&p B pal!oae A - 110 

H 'IHCTBD Ar40 J Kri' • 70-80, 

4, ll~ny'I&HH!>l9 3H8'19HHSI napaM&Tpa nnOTHO=H ypoBBeft a DpH SB&prHB B036yJKJl&HHH 

7 



,_ IOO Maa rpy6o cornacyiOTC>I co aua'leHH>IMH a npu ue6onbWOM ooa6y)l{)!euuu. 

5,·· noKa3!"H0, 'ITO M9TOll Bp9M9HH 1Ipoll9T8 MOlKeT 1IpHM9HSITbCSI llll>l CII9KTpOM9TpHH 

HSATpOHOB H B ycnOBBBX BHyTpeHHero !IY'IKS IIHKIIOTpOHS, 

B aaKniO'IeHxe B BbipaJKBIO rny6oxy10 6naronapuocTb 'lneey-xoppecnouneHTY AH CCCP 

r.H, 4>nepoay, KOTOphlH MHOrHMH U9HHhiMH 'coaeTSMB CIIOC06CTBOBSII ycnexy llOIIOlK9HHbiX 

anecb pa6oT. H npuauaTeneu B.A. Kapaayxoay aa noneauwe o6cy)l{)!eHH>I. Xo'leTcR OTMe

THTb H Ty BC9CTOpoHHIOIO IIOllll9pli<Ky H IIOMOI!lb, ltOTOPYIO B9Cb MHOrO'IHCII9HHhiA KOIIII9KTHB 

.J na6opaTOpHH Slll9pHhlX peaKUHA OK8381I. MH9 B XOll9 BC9A pa60TN, . 

. . 6 . /8,9,IO/ p 
0CHOBHOII M8Tepuan llBCC9pT8UHH OilY IIHKOBSH B CTSTbBX , eaynbT8Thl Tp9X 

pa6oT 6wnB llOIIOlK9Hhl ua aacenaHHSIX ceKUHH HB3KHX aueprHA Y'leHoro COB9T8 OHHH. 
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a npH ae6onbmoM ooa6y>KJieHHH. 

MO~eT npHMeHnTbCn nnH Cll9KTpOM9TpHH 

6naronapHoCTb 'l:neny-xoppecnoaneHTY AH CCCP 

'2ose.TaMH cnoco6cTBOBan ycnexy nono~eHHbiX 

l>aavxosy aa noneaHble o6cy>KJieans. Xo'leTcH OTMe-

noMOntb1 KOTOpyro B9Cb MHOrO'lHCJI9HHbilt KOJIJI9KTHB 

Mae B xone acelt pa60TU. • . .J 
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nucM>epeHilHBJibHbi9 C9'l9HiiB o6pa30BBHHH H30TOJIOB Th ~ x, Ac- e f Ac-I:J. 

Ac 22.! A a caCTeMa neHTpa Mace. Ha HH~Helt ocH a6cnHcc oTno~aH yron 
BbmaTa unap oTna'lH, aa aepxaelt - yron BbineTa narltHX . 'lBCTHil. 
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P a c. 2. BepoSITHOC~B ucn:ycKaHBS X ueftTpoHOB F = ~ ( OTHomeuusr ceqeauA x 

nonsoMY ceqeauJO) nns cnenyJOmHx peaKnuA:x Uo 

Cd 118 (Ar"' ,7n)Dy"9-A ; Cd 11 ~ (Ar 40 ,Sn)Dy~ .. CI);Cd "' (Ar co ,3o)Dy.,.~(i). 
' 

Cd 
118

(Ar"' ,6n)Dy '!"e; Cd ,,. (Ar"' , 4n )Dy ·~· • • 

no OCR a6cnHCC OTno~eHa SHeprHH B036y~eHBSI COCT8BBOro Slllpa. nynXTHpHaH 
xpHBIUI - c!Jfa1man ooa6ylKl!eaan LiltS! peaxnna Nd •u (C 

12 
, 6o) Dy 

110 

H3 pa60Thl 5/ • 
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P a· c. 
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Ar • 
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ucnycxaaas X ueH:Tpoaos F = ~ ( OTHomeuHSI ce-qeaua K 
ceqeaBJO) llnB cnellYJOIII.BX peaxuua::x O'o 
40 

, 7n)Dy
140

- A ; Cd 
11

' (Ar
40 ,Sn)Dy~(D;Cd "' (Ar ••, 3n) Dy 

16~ G • . 
.., ,6o)Dy '!"s: Cd "' (Ar.., , 4n )Dy ·~· •. 

85CnBCC OTnO~eaa aaeprHH B036y~eHHB COCT8BBOro SlllpS. nyaXTHpH8B 
aoa6y~enaa nnn peaKnnn Nd 1''<c'•, 6n)Dy 1~ 
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