
(.)4) 

K--'•7" I ..:; _ d 
05'bE.lU1HEHHbiA HHCTHTYT Sl.D.EPHbiX HCGnEJlOBAHHA 

nABOPATOPHH HEATPOHHOA $H3HKH 

3125 

H. KBKTeK 

HCCJIE,IJ;OBAHHE PEAKI.U1H < n , a ) HA H30TODAX 

CAMAPHH H HEO,ll;HMA B OBJIACTH 3HEPrHH 

HEHTPOHOB 0,04 - 900 3B 

ABTOpe¢epaT AHCCepTaUHH H8 COHCK8HH9 yqeaoA CTeneHH 
K8HAHA8T8 ~H3HKo-MaTeMaT&qeCKHX H8YK 

HayqabiA pyKOBOAHTen& 
K8HAHA8T ~H3HKo-MaTeMaT&qeCKHX H8YK 

IO.n. llonoa 

Llyoaa 1967 



HCCJIE,li;OBAHHE PEAKI..ij1H (a , a) HA H30TOOAX 

'cAMAPHH H HEO,li;HMA B OBJIACTH 3HEPrHH 

HEATPOHOB 0,04 - 900 as 

3125 

ABTOpe~epBT AHCCepTBnHH HB COHCKBHHe y~eHOA CTeneHH 
xaHAHABTa ~a3aKo-MaTeMaTa~ecxHx nayx 

HayqnwA pyKOBOAHTen& 
KBHAHABT ~B3HKQ-MBTOMBT~OCKHX HBYK 

IO.n. nonoa 



B LmccepTauna onacblsaeTcst MeTPA n peaynbTaThi I!Ccneaosanast peaKUllll 

( n 1 a ) na HApax aaoTonoB pellKBX aeMenb Sm
149 

1 Sm
147 

1 Nd
145 

a Nd 
143 

• B peaonancnoi!: o6nacTa anepraa aellTpOHOB (0102- 900 as). 

PeaKuast (n,a·) npeaocTasnsteT B pacnop~eane aKcnepnMeHTaTopa cneua~a-

'tecKae soaMOJKHOCT!l1 noasonstst: a) accneaosaTb a -pacnaa 6onbmoro qncna 

LlHCKpeTHblX COCTOSliiHi!:1 AnSI KOTOpblX H3BeCT,Hbl cpellHHe paCCTOSIHHSI Me:lKLlY ypoB

H51MH1 qeTHOCTH1 a HHOrlla H CTIHHbi; 6) aaMeTHO pacmnpl!Tb Kpyr a -aKTHBHblX 

SIAep, nocKOnbKY aaxaaT neihpoaa ysenn•maaeT sepostTHOCTb BbineTa a -'taCTHUbl 

na stapa na Mnoro nopstAKOB (anst Nd
144 

aa " 30 nopstllKOB), 

3KcnepnMenTanbnoe nayqenne peaKUHH ( n a ) npeACTaBn!leT anaqnTenh-

Hb!e TPYLlHOCTH BBHLlY ManOCTH S~~eKTHBHOrO ceqeHHst a ( n 1 a) 
. 5 

~oaa KDHKypapyromell peaKUHH ( n 1 y ) (a(n 1y)/a(n,a ) "'10 

I ana"li!Tenhnoro 
6 10 ) 1. a TaKlKe 

ManOCTll UOTOKOB pe30HaHCHblX nellTpOHOB y COBpeMeHHblX UCTO'lHl!KOB nei!:TpOHOB, no

STOMY LlO CHX nop HCcneaoaanHst senncb numb B Tennoson o6nacTn aneprHH nei!:-
/1-4/ . 

TpOHOB Ha MOlliHblX TennOBblX peaKTOpaX, 

MeTOLlHKa H3MepenHi!: 

B paaaene II anccepTaUIIH paccMaTpnaaeTcst MeTOLlHKa nccneaosanast ( n,a ) 

aa peaonancnbiX nei!:Tponax. HaMepeHHSl npOBOLlHnncb na nMnynbCHOM peaKTope HEP 

C MHKpOTpOHOM B Ka"leCTBe HHlKeKTOpa. 11cnOnb30BancSl MeTOLl BpeMGHH nponeTa, 

l13MepstnOCb OTHOllieHHG C"leTa a -qaCTHU H3 peaKUHH ( n 1 a ) H C'leTa y-KBaH-

TOB H3 peaKUHH ( n 
1 

y ), 0THOllieHHe C'teTOB a -qaCTHU H y -KBaHTOB B pe-

aoaancax nponopunonanbHO OTHomenniO napunanbHhiX mnpnn r ;r . Koa~~nuneHT 
a y 
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·nponopunoHallbHOCTn onpeaemmcn no naMepennnM a Tennoaol! TO'IKe :mepnm uel!

Tponoa c ncnonbaoaauneM aaaqeunl! a¢¢eKTBBHhlX ceqennl! peaKunn ( n 
1 

a ) n 
/2-5/ 

( n 1 y ) na TennoBblX uel!Tpoaax • 

a) LleTeKTOp a -'laCTHU (pa3Jlen II r) 

Llnn naMepennn C'leTa a -qacrnn neo5xot:tnMo 5hlJIO coaaaTh aeTeKTOp
1 

HMero

mnl! 50llblliYIO nnomat:tb MHUIOHH ( "' 1 M
2

) H C B9CbMa HH3KOl! qyBCTBHTOJibHOCThiO 

K y -ny'laM. PeayllbTaTbl aaMepennn ( n 1 a ) Ei -rennoaoii o5nacTn noKaaana
1 

5 6 
'ITO Ha OJ:lHY a -'laCTHUy BblnOTaeT B Cpet:tHSM 10 - 10 y -KBaHTOB. noaTOMy 

J:lJIH IIa}:leJKHOrO YCTpaiieiiHSI tjlOHa OT y -Jiy'lel! II905XO}:liiMO 5hln0 C03}:laTb AeTGK
-8 

TOp C 'lYBCTBHT9JlbHOCTbiO K y -nyqa M :S, 10 o 

TaKaS! aa,qaqa 5hlJia ycnelliHO pellleiia C03AaHneM KCeiiOHHOro CUIIHTHJIJlHI!HOHHo-
, /6/ 

ro aeTeKTopa c Mnorocnol!nol! Mnmenbro • Kceuon npn aTOM noMemancn n aneKTpn• 

'leCKoe none "' 800 BOJib'l'lcM1 'l'l'O noaaonnno cymec'I'aenno yaenn'liiTb caeToaol! 

BbiXO}:l KCOHOHa H TOM CaMblM noJiy'lH'l'b He05XOAIIMhle napaMe'l'pbl !!9T9KTOpa. 8 paa

,qene II ,qae'l'Cn o5aop CBOl!C'l'B ra30BbiX CllHHTIWlUIT.OpOB H OUHCb!Bae'l'C!! KOHCTPYKlliiS! 

,qeTeKTopa a -'IBCTHU1 o5naaaromero cneayromHMH napaMeTpaMn: 
2 

1 ) non nag nnomaab MHilleHH "' 0 1 7 M ; 

-8 2) a!jltjleKTIIBHOCTb perHCTpaUHII y -KBaHTOB (y~: 10 i, 

3) a!jltjleKTHBHOCTh pernCTpaunn a -'laCTHll ua peaK!lHH (n,a) (a =0
1
3-0

1
4; 

4) HHTerpanbHbll! C05CTB9HIIbll! tPOH }:19TOKTOpa :::50 BMnynbCOBIMHH. 

KaMepa aeTeKTopa npeacTannneT co5ol! nonhJl! repMeTH'IHbll! napannenennnea 

C BHyTp9HHHMII pa3MepaMH 30 X 30 X25 CM 
3

1 3aUOJIHOIIHhll! KCOHOHOM }:10 aaBJIOHHS! 

240-300 MM pT. CTo 05beM KaMepbl npocMaTpnaaeTCS! C 4-x CTOpOH tPOTOYMHOJKH

TeJIS!MII Tnna <1>3Y-49 C J:lH8MOTpOM !j!OTOKBTOJ:la 18 CM, 

B KaMepy noMemanacb xacceTa c ceMbro napannenbRblMH anroMHHnenbiMH nnac

Tnl!aMn pa3MepOM 24x24cM
2 

II TOJlllliiHOii 0 15 MM. PaCCTOS!l!He MOlKJ:lY nnaCTHHaMH 

COCTBBJIHJIO 3 CM. nnaCTHIIbl 1 nOKpb!Tble C O}:lUOif CTOpOilbl TORKIIMII CJIOOM o5pa3-

Ua ( OKHCb peaKRX aeMellb) 1 pacnonaranRCb TaK 1 'ITO cnon OKncn 6bmn nanpanneRbl 

B CTOpOHbl 'lOTIIbiX npOM9lKYTKOB MOJKJ:lY nnaCTBHBMH 1 a HO'IOTRbiO npOMelKyTKH 6bJnH 

6ea oKncn. lieTHble npoMelKyTKH npocMaTpnnanncb oano!i napoli npoTnnoneJKamnx 

¢oToyMHOlKnTeneii 1 KOTOpb!e perncTpnponann cunnTnnnnnnn a -'IaCTHU na peaKunn 

(n, a), a He'leTHhle - apyrol! napoli <1>3Y1 'ITO noaaonnno oanonpeMenno perncTpn-
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pOBaTb lj!Oil, noaepXIlOCTb1 C KOTOpOli pernCTpnpoaanHCb a·-'laCTHUbl1 COCTaanltna 
2 2 

0,35 M (c OJl.EioapeMeaablM -naMepeJmeM ljloaa) nnn 0,7 M (oea naMepeanlt ljlona). 

qTOOhl ·Ha}lemHO pei"HCTpnpOBaTb CUHHTHnnllUHH OT a -'laCTHU B nroooa TO'IK9 

yaKOA mann Mem}ly nnacTnnaMn, Mbl ncnonhaoaann ycnneane cunaTnnnllUnA c noMo

mhiD sneKTpnqecxoro nonlt, aanomeanoro na cunaTnlmnpyromnft Kcenon
16 I. Llnll sToro 

Ha "19THble IInBCTHHbl IlOJlBBanOCb Bb!COKOe aanplt*9HH9 "' 2,5 KB, 

Upn npOJlOn*HTenbRbiX naMepeanRX, aeooxoJlHMbiX JlnH nccnenoaaans CTOnh peJl

Koll peaKnnn, cymecTaeaHbiM llBnlleTCll aonpoc o nocToHHcTae aenn'IRHbi cnnaTnnns

unA a raae, nosToMy obrna npnMeaaaa npnay}lHTenhaalt O'IHCTKa Kceaoaa nponyaa

aneM ero 'lepea rops'lyro Kanhnneayro cTpymKy c noMowhro oeaMacnltaoro pOTannoa

aoro aacoca, CnennanhHalt cxeMa aaToMaTn'lecKoro ynpaaneans nonnep*Haana TeM

nepaTypy a neqn a npenenax 450-490°C n paa a 30 MnayT aKnroqana pOTannoaabrll 

HBCOC Ha 4 MHHYTb!, 3TOI"O OKaaanOCb JlOCTBTO'IHbiM Jlnll UO}l}lepmaHH!I BMUnHTYJlb! 

CB9TOBblX BCilbiW9K B npenenax 5% B 'j'9'19HH9 120 'IBCOB H3M9p9HHfi, 

nnacTHHbl MHW9HH OblnH 38Kpb!Tbl C 009HX CTOpOH TOHKOH anroMHHK9BOfi ljlonb

I"OH ( 9MK) B K8'19CTB9 OTpamaTenlt CB9T81 IlOKpblTOH TOHKUM cnoeM JlHijleannCTHnb-

6eaa B K8'19CTBe npeo6pa30B8T9nll CB9T8 1 lle06XOJlHMOI"0 1 UOCKOnhKy Cil9KTp CilHHTHn

nllUUH KCe!IOHa nemuT B ynbTpaljlnoneTOBOfi o6nacTH Bile qyBCTBUTenbiiOCTU ljlOTOYMIID

mnTenel!, 

HaroToaneuue Mnweaea 6onhmux nnomanell u Tonwuabi 
2 

~ 6 MI"fCM npeJlCTaB-

nseTclt TaKme noaonbao cnomaon aanaqea, ocooeauo npa pa6oTe c noporocTo;ltlllHMH 

o6oraweaabiMU uaoTonaMu. Maweau roToaunncb na pacTaopa aaOTaoKucnbiX coneli 

penKux aeMenb aa cnup;y c nooaaneaueM nanoa-naKa. KncTO'IKOfi aa anroMuaueayro 

nnacTuay aaaocnnclt TOIIKUH cnoa paCTBOpa, KOTOpbiH aaTeM Bbicywnaancs n npoKa

nnaanclt a nequ npu TeMnepaType 500°C. npu 9TOM opraan'lecKue coennaeans Bblmn

ranucb, n aaoTHOKucnalt conb nepexonuna a OKUCb, Llns nonyqeuns npo'l!lbiX u paauo

MepllbiX Mnmeaell Tonmuaoll a 6 MrlcM
2 

aaaocunocb oKono 200 cnoea. Hanomeaue 

sneKTpu'leCKoro nons na cuuaTunnupyromuft raa - KCeaoa noaaonuno nony'IUTb 

HeOOXO}lUMble XapaKT9pHCTUKU Jl9T9KTOpa a -'laCTUU, 0JlH8K0 0 ORO npnaeno K yae

nU'I9HUID Bp9M9HU BbiCB9'1UB8HII!I KC9HOH8, nosTOMY 6bina IlpOB9Jl91la TW8T9nbH8ll 

aacTpoliKa a npoaepKa apeMeHHbiX xapaKTepncTnK neTeKTopa a -qacTuu. Peaynb

TaTbi npoaepKII npnaeneiibi a paanene II .r. § 6, 

5 



6) ~eTSKTOp y -KBBHTOD 

B pa3nene II 1 'laCTb ~ 1 OIII!CbiBaeTcn KOHCTpyKxmn neTeK'!'opa y -nyqea 

II ljlopMyJillpyiOTCll TpeoOB8RI!ll 1 Ilp8A'bllBJ!ll8Mbl8 K HElMy. 

B CBll311 C TeM1 'ITO CIISKTpbl 38XB8THbiX y -Jiyqefi MOI'yT MSHS!TbCll OT ·p83Q

H8BC8 K pe3oaaacy ~· aeo6xoni!MO, 'ITOobi neTeKTOp y -ny'lefi obiJI He'lyBcTBI!Tenea 

K cneTpy y -nyqell:. TaKOMY ycnoaaro ynoBJieTnopneT neTeKTop y -nyqell: Tnna 

P nt . 
. MoKcoaa - en c sljlljleKTHBHOCTbiO perncTpaUIIII y -KnaaToa, nponopulloHaJibBOll: 

suepr1111 y -nyqell:. ~eTeKTOp npencTaBJinn co6oro ljJOTOYMHOJKnTen~> c nnacTa'le

CKnM CUIIBTHJ!JillTOpOM { TeTpaljlemm6yT8Ali8H) TOJ!IllHHOfi 0,5 MM C p8Ali8TOpOM 9JISK-

Tpoaoa 113 rpaljli!Ta. SljlljleKTIIBHocTb peracTpauun y •KBaHTOB aa Man cocTaBJIS!Jia 

BSJIH'II!IlY ~ 015%. ~eTeKTOp IIOM8Ill8J!Cll BIIJIOTHYIO K ASTSKTOpy a -'18CTHU1 'T8K 'ITO 

OR pe!'I!CTp.l!pOB8JI Y -KB81lTbl 1!3 p88KUIIII ( n , y) 1!3 STOll JKe MHIIlelll!. 

l13Mepean51 

Pa3!(8JI Ill AI!CCepTSU.I!H IIOCBmtleH OIIHC8lli!!O 1!3MepeHI!fi OTHOIIlSB.I!ll napUI!aJih-
143 145 147 149 

HbiX mnpaa ra I ry peaouaHCOB Nd I Nd ' Sm H Sm 

11ccnenonaaae peaKUIIH Sm(n 1 a) IIpOBO!(IIJIOCl> H8 eCT~CTBSBHOfi CM9Cll ll30-

'TOIIOB C8M8pllllo rlOJIHOS KOJII!'ISCTBO C8M8pllll COCT8BJ!llJIO 20 I' I!pll TOJIIIlHHS MliWSHII 
2 

6 MrlcM • OnaoapeMeaao 1!3Mepnncn ljloa neTeKTopa a ny'IKe aell:wpoaoa. B AIICCepTa-

un.11 nonpooao paccMOTpea aonpoc o B03MOlKHOM BKnane B C'leT neTeKTOpa a -'lac-

THU ljJOHOB p83HOfi npnpOAbl. 0II.I!CbiB8!0TCll KOHTpOJ!l>HbiS li3Mepelll!n C MOWHbiM.I! 

Y-acTO'Illi!KaMI!I c o6paauaMII 1 aaKpbiTbiMII anroM.I!Hneaoll: ¢on~>roil: { 60 MK) 1 norno

maromefi a -qacTHUbi na peaKUllllll Sm (n , a) 11 T.n. 

11ccnenonaane peaKU.I!ll Nd ( n, a) npOBOAIIJIOCb Ha 'MIIWElBS!X1 COA8plK8IIlliX 

SCTeCTBSHHYIO CMSCl> H30TOIIOB H80AliM8 {IIOJIH8ll TOJ!IIli!H8 "'25 r) 1 a T8KJKe H8 06o-

l'8IIl8HHbiX li30Tonax Nd 143 
{ 32 16 r) a Nd 145 {35,6 r). Tonmnaa Mnweaen cocTaa-

2 . 
JIS!Jia 4-5,5 Ml'ICM • 

BpeMeHHoe paapeweaae B 1!3Mepeaanx ( n , a ) c aeonaMOM n caMapaeM OObi'l

HO COCT8BJIS!JIO 0,1 MKCeK/M1 B 1!3MepeHI!llX C HSO!IHMOM -143-0 103 MKCeK/1111. 

Tipononnnocb TaKJKe nonoJIHHTeJ!l>aoe accnenoaaaae peaKUIIH (n.y) 
/11/ 

aa neTaKTope y -nyqefi npn pa3peweana 6 aceKIM. Tionooabie aaMepeann 

ncnoJ!b3oaanac~> nnn 6onee TO'Iaoro onpeneneann nnomanell: peaoaaacoa B poaKuna 
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( n 1 y ) n a cnyqae H90ARM8 TaKlKe H Anll RA9HTR!jlRK81lRH pe30HaHCOa H90J:IHM8 

no naoTonaon npnaannelKHOCTR, no cnx nop OTcyTcyTcTayromen a oonacTa c saep

rnen genTpoaoa >'110 sa. 

PeaynbTSTbi nccnenoaaann peaKunn Nd ( n, a) 
H Sm ( n ' ll ) H nx oocy lKneane 

B Taonnuax 1 n 2 

peaogagcoa Sm 149 , Sm 147
, 

npnaeneHbl peayJibTllTbl H3Mepeann 3Ha'leHnil r I r .nng a y 
Nd 145 n Nd 

143 
• B paanene IV nnccepTaunn pac-

CMaTpnaaeTCil npouecc " -pacnana cocTaaaoro 11npa, oopaaoaaaweroc11 nocne sax-

B8T8 HeilTpOHB, noKB3bmaeTCil, 'ITO aepOilTHOCTb abiiTeTa a -'laCTHilbl H3 COCTaa-

aoro 11npa, aoaoylKneHaoro Ha onpeneneHHbiil ypoBeHb co cnalioM J" • nonJKHa cnnb

HO 3aanceTb OT 3H8'19HHSI J rr , .LleilCTBHTerrbHO, ace H30TOnbi, J:IITil KOTOpbiX Obina 

nccnenoaaHa peaKilHil ( n, a), nMeroT cnnli Sinpa Mnwean 7/2-. nosToMy nocne aax

aaTa SinpOM S -HenTpOHa MOlKeT oopaaoa8TbCil COCTOilHHe CO CnllHOM J rr paaHbiM 3-

HITH 4-, 0CHOaHble n ne;Bble B030YlK.QeHHbie COCTOilHHSl Sinep nponyKTOB HM9IOT CnHH 
+ + 

COOTBeTCTBeHHO 0 H 2 , B CH~y 3BKOHOB CITOlKeHHil MOM9HTOB H COXpaHeHHSI '19THo-

CTH C ypOBHSI J" = 4- B03MOlKeH nnwb nepexo.Q 4- .. 2+. c YPQBHSl J" =3- Mo-

ryT HaonronaTbCSI ooa nepexona 3- + -
-+ 0 H 3 -+ CTOpOH.bi, SHep-2+ • C npyron 

+ 
rnSI a -'laCTHilbi a nepexone 4-.. 2 oyneT MeHbwe aa aemi'IHHY saeprna nepaoro aoaoylK-

neaaoro cocTOSIHHSI, 'leM B cnyqae nepexo.Qa 3-.. 0+. nocKonbKY aepoHTHOCTba -pacna

.Qa cnJibHO aaancnT OT sgeprnn a -'laCTHilbi, nonooaaSI paaanna a saeprnHx oooax riepe

xonoa .QOITlKHa CKS3BTbCSI CHITbHO Hll B9ITH'IHH9HHT9HCHBHOCTen OOOHX nepeXO.QOB, 

B nnccepTaunn OTMe'laeTcH, 'ITO B cny'lae Nd 143 
OTHoweane nepexonoa c ypoa-

aeil COCTaaHOro Hnpa Nd 144 CO CUHHOM J rr = 3- H J rr =4- COCT8BITSl9T B9ITH'lHHy 

~ 100. 3TO U03BOITHITO HanelKHO HneHTH!jlHUHpOBBTb ypOBHH CO CnHHOM 3- no H3Me

peHHSIM OTHOWeHHSI ra I r y nnH Nd 
143 

• LlaHHbie no onpeneneHnro cnnHOB ypoa

Heil Nd 
143 

npnaeneHbi B Taonnne 2. 

K peaKnnn ( n , a) MOlKeT ObiTb npnMeHeHa cTaTHCTH'lecr<aH TeopHSI. B nnc-

cepTBilHH (paanen IV yKa3b!BaeTcSI ·Ha To,oocToSITenbcTao, 'ITO n oTnn'lne oT 

a -pacnana na ocaoaaoro cocTOSIHHH Sinpa B aaweM cny'lae nnoTHOCTb ypoaaen, 

HCnOITb3yrowaSICSI B CTllTHCT,H'leCKOn TeOpHH, HMeeT BUOrrHe KOHKpeTHblil CMbiCIT, CTll-

THCTH'IecKaSI TeopnSI naeT BbipalKeane .QrrH cpenaen 

HOrO Sinpa C llllHHbiM CnHHOM J H 'leTHOCTbro 1f 

7 
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DJIT r "' __ ,}' t>e 
a 21T f (1) 

l'Ae 0 J IT- Cpeanee paCCTOHIIlle Me1KLIY ypOBHSIMH C OLIHHaKOBblM CHHHOM J .II 'leT-

HOCTb!O IT pf - HpOHHUaeMOCTb KYTIOHOBCKOI'O oapbepa LITIS! a -'laCTHU C aHep-

rueli E n op6nTanhHbiM MOMenTo~, • B Taonnue 3 npnBeneHbi aKcnepnMeHTan&-

Hble H TeopeTH'l9CKI!e 3Ha'leHHSI r a • 3na'leHHSI l>p 

noli. 

pacc'lnTatlbr A.<P. Jlanaxn-

/14/ 
PeaynhTaThi paooTbi 6hrnn HaMn npnMeneHI>I K aKcnepnMenTanhHO nony'leH-

HOMY pacnpenenenuro a -lllllpHH OTHOCHT9TibHO HX cpeAHero 3Ha'leHHSI ll Bhl'lHCne-

no ana'lenne 'a~~eKTHBHoro qncna KananoB v a~~'. B cnyqae peaKnnn (n ,a~ 

B OTTIH'lHe OT Ll9TI9HllSI SIL19P HTIH Heynpyrpro pacceSIHHSI HeliTpOHOB' ynaeTCSI Bhl'lH-

CTillTb BeTIH'lHHY V aljlljl TaK1K9 TeOp9TH'l9CKH. Jlng COCT8BHOI'O" S!Lipa Nd 144 
(JIT • 3 -) 

Teop OllhlT 150 ( IT -) 
naMa nonyqeno ana'lenne 11 a~ljl = 1, v a~¢ = 1 ,8 ±.1 ,0 , amr Sm J --4 

TeOp Oni>IT 
v a¢~ = 1 ,4, v a¢¢ =3,8 ±.2,0. 

npoBeLieHHOe HaMil cpaBH9HH9 aKCnepHM9HTanbHhlX peaynhT8TOB C BI>IBPLiaMII 

CTaTBCTB'l9CKOll H K8H8TIOBOll TeOpllH HOCHT HQKa Ka'leCTBeHHhlll xapaKTep. Heo6xo

LIHMO npoBeCTH anann3 no OOnbiD9MY KOTill'l9CTBY ypOBHeft. 

OcnoBH~o>re peaynhTaTbi nacTogmeft anccepTannn ohmn onyonnKoBanm a paoo-

/6,8,10/ "VI • Tax , a TaKJKe nonmKeHbi na A -ll: Konljlepea:unn no S~Aepnou cnexTpocKonnK 
/15/ 

B MocKBe ( smBaph, 1966 r. ) n npencTaBnenhr na ItOHljlepenunn no cTpyKType 
/9/ 

aTOMHOI'O S!Llpa B reTnnuoypre, CiliA (ceHTIIOpb, 1966 r.) • 

3 a K n ro 'l .e 11 n e 

HaCTOIIIDilSI llllCCepTilUHSI nOCBSimena l!CCTI9LIOBaHHl':J C nO~OIDbiO pe30H8HCHb!X 

neftTpOHOB peaKUllll ( n, a) Ha ll30TOnax peAKHX 39Menh,BllepBhle npOB9Ll9HJ!OMY 

B naoopaTopnu neiiTpOHilOll ljJH3HKH Ol1.Hl1. Coananue opnrnnanbHOI'O LieTeKTOpa 

a -'laCTl!U noaBonnno npoBeCTH nepBhle uccnenoBaHHn B aTOM nanpaBnennn. Hay-

'lenne peaKUHH ( n , a) TI03BOTIHT pa~mnpBTb B03MOlKHOCTH H9llTpOHIIOll CTI9KTpo-

MeTpxm npn nccnenonannn cTpyKTypbr aTOMHhlX S~Aep. 

PeaKunR ( n , a) npencTaBnSieT nHTepec c TO'lKn apennR aayqennR a -pac

nana. B aTOM cny'lae a -pacnaLI 113 BbiCOKOB030YlKLl9HIIblX COCTOHIIHH ynaeTCSI 

ananH3llpOBaTb C TIOMOIDbiO CTaTBCTH'leCKOli ll KaHanOBOll Tecpnft. 
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B AnccepTannn nccneAoaaaa pea.Kunn ( n , a ) na naOTonax Sm 149 
, Sm 147

, 

Nd145 
n Nd 143 ~ o6nacTn peaonaHCHbiX aeii:Tponoa c aneprneil: 0,02- BOO a a~ 

1. Co3AI'IIt ra30Bblit CUHIITHniUIIlHOHHbiA AOTOKTOp a -'l8CTHU C MHOrocnoiinoll. 

MHillOHb!O 6on~>moll nnomaAH (0,7 M
2

) H BSCbM8 HH3KOH 'lYBCTBHTOnbHQCTbiO K y -
-8 

ny'laM ( l y ::;, 10 ) , noaaomnomnll nccneAOBaTb peaKnniO ( n , a ) , o6naAaromyro 

O'lSHb MSnbiM acp<j;leKTHBIIb!ll CS'IOHHOM, 

2. nonyqeHbl 3118'10HHSI ra I ry AnSI ypoanell COCT8BHbiX smep Sm 150 , Sm 144, 

Nd ue n Nd 144 • 

8. Bnepable aKcnepnMeHTanbHO o6napy)Kena peaKUHSI Nd 145 (n , a). 

4. nonyqOHbl 3Ha'ISHHSI CllHHOB HSCKOnbKHX ypOBHeil: COCTSBHOrO smpa Nd 14~ 

a -mHpHHbl r a AIUI 

paCCM8TPHB80Mb!X H30TOnon.peAKHX 30M0nb H npOBOASIIO cpaBHOIIHO C TeopeTH'le

CKllMH 3H8'10HHSIMH r a , Bbl'lHCneii!Ib!MH llO CTaTHCTH'lOCKOll TeOpHH, 

6, npoBOAHTCSI K8'1SCTBOHIIOO Cp8BHOHBO 3KCnepHMOHTanbHb!X 11 TOOpOTH'lOCKIIX 

3H8'lOHHil 'acpcpeKTHBHOrO 'lHCna KaHanoa' AnSI COCTaBHbiX smep Sm ISO , Sm 148 H 

Nd 144 • 
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HaoTon 

Sm ... 

Sml47 

T a !S 11 JL!LA 

3RA'I9JlBB a -IIIIIPRR pe30RARCOB B pelll<llRSx Sm
147 

(a ,u) 11 Sm
149

(a,a). 

-

E0 a:s J" Na 
6 ' 7 r

11
/ry"l0 sar

11 
X 10 9B !Ipm.teqrunm 

0,098 4- IS I 17047±2050 I,O;t0,25 0,63±.0,16 !IOPMI1POBKa 

0,88 4- 1131 219±42 0,85;t0,2 0,50;t0,12 

5,0 4- 113 I II4±39 1,8±,0,8 1,2±0,5 1 

17,1 90±20 I 10±,27 
! 

6,5;t1,6 

3,4 3- 112. I 1794±.150 41±.9 19,0±5,5 

I8,3 4- llJI 395±,30 5 ,O;tO,B 2,0;t0,3 I 
I 

29,8 95;t22 ! 8±.2 4,8;t1,2 

32,1 62±22 ; 3;t1 1,6;t0,5 

39,9 248±,27 j 12;t5 
I 

7,0;t3,4 I 
~9,4 I29;ti7 • 17±.3 10;t2 I . 
58 67±,15 IO;t3 5,9±,2,0 

83,5 214;t25 33±7 20±.4 

183 r 560;t38 I 56±15 27±.7 

II 



Ta6nuua 2 

3na'leuu.r a -llUipBH H CDHHOB pe30HBHCOB B peBKUHmt Nd 143 (D ,a) H Nd I4S (D ,a) 

' ""' • 6 · 7 I 
l130TOII ~0 SB J" Na r ;r•lO 3B ra xiO 3B I llpuMe'laHue 

a y 1 

·Nd 143 -6 

55,5 

I27 

! I36 

I57 

ISO 

I87 

, 4IO 

Nd us i 
! 4,37 

43,I 

I02 
I03 

3- 12 I 98000+300 

(4-) "'II 
I r 112 1 · 37CJ:!:.3o 

r ; 980:!:.40 

(4-) : 38±.26 
3- 210±.60 

(4-) '"'10 

r i 33C±.25 

cr) 3940±.90 

3- liZ I 760:!:55 

r 112 I · I60+40 
4- 112. I 1 

-

12 

53±.0 ,5 0±_0 ,5 I uopr.mpomta 
f 10 k IO 

r:

l ---; 

320.tiOO 10±100 

I70CJ:!:.500

1 

1600±.50 

£.. 20 !.:20 

120±50 I II0±.50 

I 

~20 ~20 

650±300 I6I0±_300 

30±.3 

8,2±2,5 

I2.t5 

I 
I8+2 

5±.I ,5 

17±.3 

H3MepeHHe C 
ecTecT. w · 

Ta6nuua 3 

3na'leHRe cpenuea " -mHpHBhl nn11 Sm ua , Sm 147 , Nd 145 u Nd 
143

• 

* IT 3- 4-
J 

l130TO)I NdiU \ Nd
145 SmiH Sm 149 

3KcrrepRMenT 530(5) I0(3) I9(5) 0,74(3) 
- 7 
fa~lO as --

Teop1111 350 2,8 6I 0,83 
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21-
2 

4 

5 

Puc. 1. Bun xaMephl xceuonoBoro cuunTunmtuaouuoro neTeKTopa a -'laCTBII c MBoro-
cnoilaoi! MHW9Hbl0o 1 - antoMUHH9Bbl9 nnaCTHHbli 2 - T9ojlnOHOBb19 CT9HKB - B3o
miTOpbli 3 - KBapU9Bbl9 OKH8i 4 - <jJOTOYMHO}!{BTenu,peruCTpBpyiOWB9 a -'laCTHI!bl 
B3 peaxnaa ( 11 , a ) ; 5 - <jloToyMHO}!{BTena, peracTpapyromae <jloa; 6 - cnoa 
CaMapBH, + V - sneKTpB'IeCKOe none, Han0}!{9HHOe Ha KCeHOHo 

14 
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N,. 

f,S.1tf. 

uo• 

5.10• 

N-. 

Z.tJ' 

l.d 

Sm ... 

Sm"" 

... 

Sm(n,J) 

X. 

~ 
Sm(n,cc) --- <iOH 

1 L~~ ·j ... :~~ .. ~Nf.· ,--~ 
-- --- ~- ·:::·~.=-.:.'":::-.::- :_ ..::... .t!-_ -- ..... . .. . ~ ,-,. 

10 »' 10' 
En (#&) 

Ill I I I II II 

II II 1111111111111 Ill 

Puc. 2. 3aBHCHMOCTb C'leTa .c-'laCTHn (HB}!{HHH xpaBaH) a y -KBaHTOB (BepXHllli KPRBaH) 
OT saeprau aeJ!TpOHOB B H3MepeHHHX aa ecTeCTBenuol! cMeca B30Tonos Sm 
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N6 

3 
1.10 

5.10" 

No( ,j 
4.10 i 

2 
2.10 

Nd'('na) 

f 

J 
,., J 

Nd (no<) 

- 136 eV 3 -
~12T J 

~
//'>c::r-7? 4 ~ 

1.DMeV B . 
0~ 

J"' 

C "0 
58 e 

Nd 1
H 

60 

-·~~·-··J·-.·--L ..... ;.. .... 
10

1 

10
3 F (eV) 

-n 

Pac. 3. 3aBHCHMOCTb C'ieTa a -'iaCTan (aaJKastst xpaBast) a y -xBaHTOB (BepXHstst xpaaast} 
OT saepraa aeilTpoaoB B H3Mepeaamt aa oooral!leaaoM aaOTone Nd 143 • 
npaaeneaa cxeMa a -pacnana COCTSBHoro stnpa Nd 144 

• 
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