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1\KTyrur1,nocT1, rrpo6JieMH 

,UrurHrur pa6oTa rroCB.ffilleHa nsyqemno (n,cl.)-peaim;rrn Ha .I(e(lopr·.mpo

BaHHHX JI,IijJax, BII8IJBble ocymecTBJI8HHOMY C IIOUOHU,IO peSOHaHCIILIX H8iiT

pOIIOB B JIH<J? 0!15J1I rrpn Henocpe;n;CTB8HHOU yqacmn aBTOpa. HcCJI8,I(OBa

Hll8 3Toro npor~ecca ,I(aeT BOSI.lOli'JIOCT:O ,c o;n;uoil CTOIJOHU,aIIa.JilI::lIIIJOBaTb 

HOBll8 xapa.KT8pllCTIIB1I TBIDIX CJIOrurnx COCTO.fillIIli, 1m100.m JIB.,'illiOTC.ff 11eii

TPOHHU8 pesomurcu,a C ,llJ)yroft CTOIJOHH.- rro.rryqan ,llOIIOJII!llTeJil>H118 

cne,I(eHIIJI OTHOClITeJibHO ca.Moro rrpor~ecca r:J.- pacrra.~a. 

Il: HaCTO.ffill8MY BIJ8M8IIll Il3 II3Mepemti1 IIOJIHLIX ir uap:o;llaJIJ,IillX c:J.
IIIHpIIH neiiTpOHHIIX pesona.ucon, npone,nemrnx wm P.ff.I(a c(iepn-qecrmx 

JI,Uep II3 o6JiaCTII MacCOBLIX 'CJJIC8JI 60<A<I50 ,rro.1J:yqeua ImTepecnarr. r)II3!I

'l8CIWJI l!Hr})opr.mu;rur, IIOSBOJilffilliM yrmsan Ha OT.Tir'rne ol.-pacrra,I(a D!:ICO

KOB036yJK,ll;emrnx COCTOJilIIDI OT ol-pacrra,I(a OCHOBHIDC COCTomnrl;. Auamrn 
pesyJibTaTOB ITO c:J.-pacrra;n;y ueHTpomrnx pC30HaHCOB lICCJI8,I(OBamm.x n,n;ep 

IIO!m.38.JI, 'ITO IIOB8,I(8HlI8 ol-ni11p1rn B 06ll!IDC -qepTa.'{ IIO,I('llll!JI8TC.ff CTaTnc

TII'l8CKOli T80IJIDI MCIJHIDC ·pea.KJUil,, KOTOpa.'I y;D;OBJI8TBOIJUT8JILHO ornrcu

BaeT IlX (!.<1YJtTyarum lI ll03BOJI.a:8T o:o;eHIITL ux cpe.n;rme 3Ha'l8IIllJI. I3 TO 

:)!(8 BpeMJI PM 3IWnepm.18HTaJILHWC (!lal\'.TOB MOmIO paccr,iaTp1maTL B 1m

'l8CTB8 yKa3aHI!JI Ha BOS!JIO.i.•mOe OTKJIOHemre .B none;n;emm ol-lllliip!IH OT 

CTaTJICTII'l8ClGIX srumnouepHOCTe:ii. 06MCH8HU8 ITO,I(061rnx 3(x)eICTOD r-,10-

](8T 6m1, .I(aHO. c npUMe'lemreu pasmmae1.10ro n uacTo.ffillee npeMfI rro

JIY,,'.ll'IKIJOCROmI'lecrmro no.I(Xo,I(a. Hsuepemm ol-muprm B ID1rp0Ror,: ,n!mrraso

He mreprnil nos6yr.{,Jl;erum no3BOJil:L,'lll rro.rry-quT:E. cpe.n;rme cl-umpmm II pas

pa6oTaTb OIITU'l8CICYJO "10,I(8.1L, OIIIICUBaIO!I1Yl0 B3DJll,iOJ(ei1cTBire r.rry6oKO 

rro.n;6ap1,epIIIDC cl-'laCTUD; c JI,llJ)OM. B CM31I c ::JTll:U rrpno6peTaeT na;;JIOe 

3Ha'l8Hl18 ITOJiyqenne IIOBhlX 3KCll8J}lI111CHTaJII,IIUX ,I(aI!HllX 06 cl-Illl!pIIHa'{ 

pesoHaHCHIDC: yponne:u lI lIX lI3M8H8HIDI C 3Heprueir B036~eHI!JI ;IJ)ill 

nosMoJKHo 6o.rree OOIIJOKoro Kpyra n,n;ep. B IIenccJie;n;onamwit_ pruree od

JiacTn JI,Uep oco6b!li. rmTepec npe.I(C'l.'ailJI.ffCT 1rnyqemrn (tt,cl.)-peairu;mr 

Ha .n:e(Jopr.urrioBaIIHHX JI,llJ)ax, r.I(e nan6o.rrce alCTYaJILHHHliI .fIBlilllOTC.ff BOIT

pocu, IW.CaIOil1H8CJI (IOp!;JU mi;ep B BUCOitoB036Y,:r,n;eIIHHX COCTOJIHIL'IX, a 

Trume npoJT..MCHIBi B 3THX COCTOJIHUJIX BpaQaT8JII,lillX TIIITOB B030j7.{,Jl;8-

HI!JI. B 'laCTHOCTn, 60JII,IJJQ8 3Ha'!erme lll.lCIJT CBC,I\CHII.ff OTHOCJIT8.,1Ll!O 

,I\OIIOJIHIIT8JII,II1JX 0rutTOPOB 3anpeTa ti.- pacmma, CB.ff3a.IIH1:IX C ,r;e(:op

MaIJ;lrnii, ROTOpHe II03BOJI.ffIOT OD;8Hl!TL DKJia,I( pOTaJU!OHHIL'C THIIOB BO::J

dyr.t,n;eHUJI B paCIIa,I( pC30HaIICHIL'{ COCTOmur:i • Ilo,nodmm ,I(aIDil!G rrprme

lJYT K Jiytn:IeMy llOHII!.lillllllO CTpOe!IIUI ;n;e(10pvrrrponrurnux M8P, a Tar:r.:e 

6y;n;yT cnoco6cTBOBaTL IIOCTpoemm e.n;1rnoii KapTHHU, ~e1;naTIIO OIIII

CHBaJOIUe;i CTpYJtTyp-y Kill( cc:1Jepll'ICCIOIX, Till{ II .n;e(op:.mpoBallh'l!X ,i.IJ:Cf .13 
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par.max STOH KapTHHll MOryT IIOJIBUTI,CR apryMel!Tll B rrom,3y I'HIIOT8311 
0 Ha.JllilIID! rHra.HTCID!X OIITITT:8CKllX Ma.KCHMyMOB rrpn B3aHMO,J:(8llCTBill! 
qacTm c ro:i;epllliM BemecTBOM n rrpe,l(IloJioJKeI!KlI o rroBepXHOCTHOfi 

<::}, -ILJiaCT8pll38.l.Uil1 ro:i;ep. 
Ifayquoe II rrp1mJr.ap;Hoe auaqemi:e 

l!cc.'Ie,IJ;OBa.RH8 pea.rmim ( n,~ ) Ha p830HaIICHl1X H8HTpOHax m.ieeT 
.BaJ,Jioe auaqeRHe wm: pro:i;a WH,IJ;aMeuTam,HUX rrpo6JieM ro:i;epuoiii 0na1IBI!. 
CBe,l\eID!JI OTHOCHT8JII,HO r/. -paCIIa,IJ;a ,IU!CKpeTHUX COCTORIIlifi CIIOC06CT
BYIOT pa3BHTIIIO TeopeTITT:8CKllX rrp,e,n;cT~eRHil O CTPYKType HeiiTpommx 
peaOHaHCOB l! IIpl!BO,IJ;RT, CJI8,IJ;OBaT8JII,llO, K ~'Illler.,zy IIOirnMa.HHIO CTpoe
ID!JI .ff,IJ;pa. CBe,n;em!R O MIUIMOfi ~CTI! OIITITT:8CKOro IIOT8Iml!Ma, rro~qae
Mlle ll3 ( n.,~ ) - peaKU!lli, MoryT Oita.3aTl>CH ITOJI83Hl1Ml! rrpl! paapa60T
K8 acTpo@rnITT:eCKl!X KOmtermn:il, B qacTHOCTl! rrpll Oil,eHKe o6paTHOH pea-
1\I.Ulll ( al.,tt) wm: Me,IJ;Jiemmx ro:i;ep reIDIR. 

.IT.a.mrue O II~ ol.-lllllpllHa'{ HeiJ:TpOH!IliX pe30HaHCOB HM8l0T. ll 
cymecTBeHuoe rrp~a.n;Hoe auaqeRHe wm: ou;euoK pa.ruiau;110HH11X rroBpeJK
,n;emiii B KOHCTPYKWIO!llll1X MaTepnMa.X ro:i;epuux pea.KTOpOB, B03IDIKa!O~ 
B peaym,TaTe IIa.KOIIJieID!JI ro:i;ep reIDIR, KaK rrpo.nyKTa pea.KD;HH ( tt,ol ) • 

l(eJil! llCMe.n@aRHiii 

B ,IJ;HCCepTau;IllI npe,n;cT~8Hl1 rrepooe peaym,TaTU ll3MepeRHi1: IIOJI
HllX lllllplIH r:J.. -pacrra,n;a ueftTpOHHUX peaoHaHCOB ,n;ecpopMII.POBammx ro:i;ep 
1!3 o6MCTl! MadCOBHX .IIIICeJI 150 <A< 190. l{poMe Toro' tJTO no.14061-me 
:mcnep.11M8HThl ,naJOT B03MOlitHOCT.b npo,nBI-iHYT.bCll B OCJJJaCT.b ll.l(ep, He llC
CJJe,l(OBaHHHX pa.uee, omr TI03BOJ!llIOT: 

1. lipoBepllTI, cnpaB8,IJ;m!BOCT1, IIOJIOlK8Hl!H CTaTl!CTITT:8CKOll TeOpill! ,1J;JIJI 

HOBOll o6JiaCTU H,IJ;ep. 

2. OueIIUTI, BKM,11; · pOTau;IIOHJillX TUIIOB B036yJK,IJ;emm B BO~OBYJO (llyHKIJ;lI!O 
pe30HaHCill1X COCTOHHllii. 

3. Ilo~~TI, CBe,n;eHRFI OTHOClIT8JI.bHO qiaK~OpOB aanpeTa lli.-pacna,rr.a, 
CBH3aIIHl1X C B03MOJ!lli0ll pa3RHD;efi B ,n;ecpop1vrau:umc Haqam,Horo l! KOHeq
uoro COCTOHHIIH. 

4. CpaBHIITl> arwrrcpUMeHTam,u11e ,n;amrue c peaym,TaTaMU pacqeToB cor
JiacHo lIM8IOil!llMCH l! paapa6aTl1Ba8Mh!M M0):\8JII,JillM npe,l\cTaMeHII.HM. 

Co,nePJKaillie pa60T11 

.UUccepTau;nH COCTOl!T .113 BBe,]:\eHRFI, qeTupex rJiaB ll 3aKJllQqeHUH. 
B Heii co.neplll:HTCll 100 CTpaHI!D; MalllllHOill!CHOro T8KCTa, 30 PIICYHKOB, 
,IJ;8BHT1, Ta6mm II 6II6Jil!orpacpII'IeCKIIil CIIllCOK Jil!TepaTypu (II8 HUIIM8HO-
Ba.HIDI) • . 
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Bo BBe.nemrn: ,n;aeTcH KpaTira.JI xaparcTepncTUKa IIccJie,l\oBaRHH peruc-
11,mi (n,cL), IIX a.KTya,JII,HOCTI,, HaytIHQe II rrplIKJia,n;HOe 3Haqemre, a Ta.I:

JJC8 qx>PMY.Jll!PYIOTCH 11,eJil! pa6oTl:l. 

B nepnofi rrne c,n;eJiaH KpaTKIIil o6aop aKcnepnMeHTam,mrx: ll Teo-
peTITT:ecrunc l!CM8,IJ;OBaHIIH fl. -pacna,n;a Bl1COKOB036yJK,IJ;el!HUX COCTOH-

HUii aTOMHllX H,IJ;ep. 

A;rl,iJia-pacrra,n; Bl1COKOB036yli<,rr:eHHLIX COCTOJillliii aTOMlll1X ILD:CP rrpe,n;-
cTaBJIHeT co6oil HOBllll, ITO Cpa.BH8HHIO C. Tpa.IUIIl,HOHl!l!M rJ..-pacm1,n;O!,l 
ocHOBHllX cocTommfi, Bl!.I\ ol. -pacrra,n;a. Boa6yJK,IJ;eHRe .ff,IJ;pa B peaym,
TaTe aaxBa.Ta TeIIJioBoro l!Jil! peaouaHcHoro ueiiTpoua rroanomrnT cyme
CTBeHHO paclllllpIITI, rcpyr t:l. -a.KTl!BHllX ro:i;ep B o6JiaCTH A < 200, rroc -
KOJII,KY BepOHTHOCTI, BllJieTa . o/, -qacTl!Il,11 B 3TOM c~qae YB8Jill'HIBa.8T
CH Ha MHoro nopro:i;KOB, Ilpll aTo:;1 IIOJIBJIH8TC.ff B03.MOJKl!OCTI, l!CCJie,]:\oBa-
HlIH ,1J;JIJI o,n;uoro .ff,IJ;pa f1. -pacna,n;a 60.m,rnoro qJICJia ,n;ncrcpenmx COCTO.ff-
Hl!il C l!3B8CTH1!Ml! KBB.HTOBl1MU xapmcTepl!CTlUtar,m. 

Ilpn paCCMOTpemrn cL-pacrra,n;a Kalt KBa.HTOBOMexamrqecKoro npo-
11,ecca IIpOHI!KHOB8Hl!H CqJOpMl!pOBaHIIOll BHyTpl! .ff,IJ;pa f:J.-qaCTl!Il,11 qepe3 
IIOTiHIUl!aJII,Hlrn 6ap1,ep .ff,IJ;pa BepOHTHOC'I'l> cl-pacrra,n;a Wd, MOIDIO rrpe,n;-
CTaBI!Tl, B Bl!,IJ;e 

re,_ . 

wcl= +cli~fr=~' (1) 

r,l\e tel - nepOHTHOCTl> qiopMl!pO.BaHl!H ol.-qacTfil.Ui[, 

~e - rrpoHIII1,aeMocT1, noTe~uoro 6ap1,epa .ff,I!J)a ,IJ;JIH 
oJ. - qaCTlill,11 C op6l!Ta,Jll,H!1M MOM8HTOM e 1 B1IJI0TaJDU18M B pesyJil>TaTe 

pacrra,n;a Ha COCTOmme f · KOH8'IHOrO ·.ff,IJ;pa, . rc,L ·:-IIO~M d.,-!ID!pl!Ha 
ypOBH.lI COCTaBHoro ro:i;pa. 

CTaTl!CTmecKaH Teoprur CBH;JllBaeT nepoHTHOCTl> rpopMnpoBa.HUH 
oi.-qacTl!Il,11 tel co cpe,n;Hl!M paccTommeM < Ji1> MeJK,IJ;y yponlUIMI! cocTaB

Horo .ff,IJ;pa c · ,n;al!IlliM aHaqemreM cITl!Ha :J : 
. ci: <D';J>l: J) 

~ = . 2,i H «ff (2) 

C;re.nyeT OTM8Tl!T1, •. qTo BCJI8,Il;CTBl!8 BllCOKoro KYJIOHOBCI<Oro 6ap1,e-
pa wm: ol-'IaCTl!II, B cpe.L\Hl!X l! THJJCem .ff,IJ;pax •(.,n;a.JJ:e B nan6o;ree 6m-. 
rorrpIIHTHUX B cM11cJie IIOl!CKa peaKil,l!lr ( n,d..) neJil!'ll!Hll rrpommaer,1ocTeii 

Pc,1.ie .Kpa:iiiHe MaJlH c10-6<Pclie<10-12 ), qTQ rrpl!BO,IJ;l!T It l.filJTh!M 3Ha-
qeIOOIM rc,L , 

.lJ.a.Jr&He:lirnee coneprneHcTBOBaIDre Teopl!II rl -pacrra,l\a Ko1.mayH,1J,
cocTommi1 rrpl!BeJIO K OIIl!CaHl!IO aToro rrpo11,ecca Ha OCHOBe OIITITT:eCKOH 
MO,IJ;eJIU. B rrpIIMeHemm K rJ.. -pacrra,ny BHCOKOB036yJK,IJ;eHI!HX COCTO.ff-
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mm TeopeTH'Iec1toe 3Ha'Ieime cpe,ItHeil ol -maprum ~eTc.11 BHpru:temreM 

OM_= <D"> .L L';J 
:, fa1.. Zy ft «ff , (3) 

r.ne TotfE - Koa~eHTH rqm.inmaIDIJI OIITll'!ecKoii Mo,ne.lilI. 

C pa3BHTll8M 1I,1{80JIOI'lill IIOBepXHOCTHOii al.-KJiaCTePHsa.rnm H,Itep 

CTBJIO BOSMOJKHIDA ruraJill3HpoBaTI, 3KCIIepilMeHTB.lII,HHe .I{amme IIO ol.-pac

na,ey C II03:immi ICJia.CTepHOH MO.I(e.Jm, B COOTBeTCTBHH C KOTOpoii 3HatJ:e-

Ime IIOJIHOH ol.-llilpHilli MO~eT 6UTI, llp8.I(CTaBJI8HO -B BH,I(e 
KM. . ;:J <D~> 

rtL = rc:,LKJ\. Do -, (4) 
;:J 

r.ne ~Kn. - noJIHrui: ICJia.cTepHaJI nmpHHa. pe20HaHcHoro ypoBHJI,o6pa-

3YJOllleroc.11 IIpH pacceJIHHH ol.-tJ:aCTHU Ha BemecTBeHHOll lffiCTil COOTBeT-

CTBYIOlllero OIITH'IecKoro IIOTeHIUia.rra, 1)0 - paccTo.lIHile MeJimY KJraCTep

HID.m ypOBHJIMH. 

AHa.mrn :mcnepHMeHTaJII>HIDC .I(aIIIH1X no · cl-pacIIa,ey B1,JCOitoBos6yJK

.neH11ux COCTO.IIIDIH BBli,Izy CJIOJKHOCTH pacrrailpTQf!lll:XC.II COCTO.IIHilll .no cruc 

IIOp IlpoBO.I(HTCJI, B OCHOBHOM, B paMKaX CTaTHCTH'IeCKOtt Teopmr, C TO'I

KH speHHJI KOTOpoii DalKHYID pom, IlrpalOT cpe,I(I!He xapaKTepRCTlIBH R sa

KOHOMepHOCTR pacIIpe.I(eJieHWI IIapnmurr,HHX nmpRH OT pesoHaHca K peso-
. 1. 

HaHCY. Kalt IIpaBRJIO. pacIIpe.I(eJieHHJI nmpIDI. OIIlICIIBaJOTC.II J - pacIIpe-

.I(eJieHReM c BeJIR'IIlHo:ii Yaip. - 2qxpeKTRBH1,JM 'lll:CJIOM cTeIIeHett CBo6o.nII 

B Ka'I8CTBe napaMeTpa. 

.ll;,m IIOJIHHX c/., -mnpRH 

vTeop. = (z::: ~te'2 /£ P1te . (5) 
atp. H ()/ ,ff 

HcCJie,no:aamre .neq,oplVllpOBaHHHX H,Itep :HMeeT CBOH nco6eHHoCTR,cos

~IOlllHe .I(OilOJIHHTeJII,Hl,18 TPY.ItHOCTR IIJ)R IIOHCite perucrnm { n ,d.. ) • B 

tJ:aCTHOCTR, 3HatieIDIJI c/.. -nmpRH ,neqJOPlVllpOBaIIlillX H,Itep lIS o6JiacTR 

150 <A< 190, B COOTBeTCTBRR c pactJ:eTa.Mll no CTaTHCTlI'IeCKOii TeopHH, 

Ha lf3 IIOpH,ItKa HIDJte cl -mn_pRH WI.II cqieplI'IeCKHX H,Itep RS 06JiaCTll 

60 < A < 150. ncCJie.n;oBaHHHX pauee. :Ilocire,ItHee npe.I(IIOJiaraeT rrpR rroc

TfilIOBKe 3KCIIep:1meHTOB noBlilileHHe 'IYBCTBIITeJII,HOCTll M8TO.I(lIBH 06Hapy

:1Kemm ( n,cl. ) - perucrnm • 

Bo BTOPOH rJiaBe IlpOBO.I(HTC.II cpaBHHTeJII,HHll all:aJIHS R3BeCTHHX 

MeTo.n;oB perncTpa.rnm oc -lffiCTllU lIS pea.mom ( n,ol. ) , o6ocHOBima.

eTCJI Heo6:XO,ItIIMOCTI._ .I(BJII,Hefuuero IIOBHllleHIDI tzyBCTBl1T8JII,HOCTll .n;eTeK

TOpOB, a TaroKe ~eTC.II OlillCaHRe KOHCTPYimIDI 11 IIapaMeTpOB _paspa6o

TaHHoro aBTOpOM ,neTeKTOpa ol -tJ:aCTRI{. 
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lfcCJie.I(OBaHHe ( n ,d.. )- pearcumi: Ha HeiiTpOHa:x pesOHa.HCHHX 3Hep-

rnii CD.IISaHO co 3HalJHTem,mu.m MeTo,ll;lI'IeCFJIMlI TPY.I(HOCT.fiMl,I, K i:mc.ny 
KOTOpllX KPOMe -qpe3Bl,J'lruiHO Ma.7IUX BHXO,ll;OB ( n,d. ) - pearoum c;re;eyeT 

OTH8CTR MaJIOCTI, IIOTOKOB peSOHaHCHllX HeilTpOHOB H Cl!JII,HYIO ROIJKypeH

UHIO co CTOpOHH pe~ Pa.rtJJa.IUIOHHoro SaxBaTa. Ym13aHHHe qiaKTOpll 

Ilp8.Iff,.IIBJI.IIIOT It .I(8T8KTOpaM, IIpe,n;HaSH{l'IeHIIllM .I(JI.II pernc~ o/.--qac

THU RS peaICUllli ( nttil.), B6CI,Ma crre~qill'I8CKHe TpeclOBUHlUI, a HMemIO: 

I. Eom,maJI IIJIOil!8.W, MIIIlleHeii, II03BOJIHIOIItaJI HCIIOJII,30BaTI, 3HatJ:IITeJII,HH8 

(HeCKOJII,KO .n;ecJITKOB rpaMM) KOJilI'IeCTBa RCCJie;eyeMoro Be~eCTBa Ilpil 

TOJI!IlllHe MmIIeHeii IIOpH,ItRa HecKom,KHX rAr- cM-2 ~s-sa Mruroro IIpo6era 

fJ, -tiaCTHil B BemecTB~. 

2. WCOKM aqxpeRTllBHOCTI, K rJ..-:tiaCTHUaJ/1 IIpR HHSKOll Sgq>eKTIIBHOCTR 

K ~ -KBaHTaM. 

3. Hnsrutii C06CTBeHHHH 4)0H .I(8T8KTOpa H CIIOC06HOCTI, K WIHT8JII,HOH, 

CTa6HJII,HOll pa60Te B MOll!HllX lIOJIJIX HefiTpOHOB H 't-KBaHTOB. 

Kalt YKaSI1BB.7IOCI, BHll!e, pactJ:eTHH8 o~eHIIB lIOJIIillX rJ..-mnpHH R,IJ;ep 

HS o6JiaCTH 150 <A< 190 cymecTB6HHO mnxe, • tJ:eM WllI H,Itep HS o6JiaCTH 

60 <A< 150. lIOlIHTKH o6HapyxeHHJI ( nttl ) - peaKUIIB B 3TOit o6JiaCTR 

C IIOMOm!>IO .neTeKTOpOB, RCIIOJII>SOBaBlilRXC.II ·panee B 3ItcIIepHMeHTax Ha 

ccpeplI'IeCKHX .FJ;IU)ax, He IIpHBeJ.IH K IIOJIOJKHT8Jil,HWJ pesym,TaTru,,1. B CB.II

SII C 3TIIM BOSIDIKJia Heo6:x:O.I(IDIIOCTI, COS,Ilamm HOBoro ,IleTeI<TOpa ol -
-'IaCTHU, KOTOpuii, OTB8'1J:M cne~qmKe HCCJI8,IlO-BaHll.lI ( tt,cl. ) -peaKUIIB, 

rrosBOJIHJI 6u pacnmpRTI. Kpyr Hcc;re;eyeMIIX H,Itep, a TaK:1Ke·rroJiy'IHTI> .no

IIOJIHRTem,HYro illI4)0PMaUHIO Ha .FJ;IU)a:x,yxe llCCJie,n;OBaHHllX K HaCTOJim8MY 

BpeMemr. AHaJIHs paSJili'IHllX TlliIOB .I(8T8KTOpOB npRBeJI K ClICTeMe r.moro

HlIT8BllX npoIIop:un:oHaJII,HllX ctJ:eT'IHK9l;B Ka~ecTBe IIpmrn:ruraaJII,Holi oc

HOBH HOBoro .n;eTeKTOpa cl. -tJ:aCTru/. 

Paspa60TaHHa.JI MHOroceKUHOHHa.JI IIpOIIOPUMOHBJII,Ha.JI KaMepa (pnc.I) 

co,n;epuT BOC8MI, .n;BOHHHX cerunrn, CMOHTRpOBalllillX B BaKyyMHpOBaiillOM 

Koprryce. 1IyBCTBHTeJII,lllIH ~6'.&eM Ka.JK,I(OH C8KUIIB orpaHHtJ:eH IIJIOCKID.m 

3JI8KTpo.n;ru.m, KOTOpHe 0.I(HOBpeMeHHO .IIBJI.IIIOTC.II IIO.rtJIO.llcr<aMII MIDJleHeii.Bu

COROBOJII>THHe 3JI8KTpO.I(bl, Bl,JIIOmieHHHe B BH.I(e HaTJIHYTWC Ha KOJII,ua 

BOJII,qipaMOBHX HHTeii, CJiy:lKaT TaIDte KOJIJI8KTOpru-m ,Il;1I.II C'.&eMa cnrHBJia. 

8JieKTpOCTaTlI'I8CKHli 3Kpall-C8TKa pasrprum~lIBa8T KaY.UJ.YIO C8KUIIIO Ha 

.n;Ba caMOCTOJITeJII,HUX ~YBCTBHTeJII>HUX OCJ'.&eMa, 06Jia.l(a/l IIpH STOM Bl,J

COKOll npos.paqHOCTJ,D K OC -tiaCTHUa1'4, BllJI8TaIOIIlHM RS WDlleHe:it. lilM -
rryJII.Cll, C03,I(aBael\llle CY., -'laCTim,ru.m B o6eHX IIOJIOBHHax 'IYBCTBlIT8Jil,

HOro 06'.&eMa ceKUIIB, ycnmrnaroTc.11 ~ cyMr.n1pyIOTca • .l(nmqmmmuum cyt"r 

MapHoro llMIIYJII,Ca II03BOJIIIeT OT6MpaTI, HHqiopr.iaumo .I(JI.II .n;aJII,Hefimero 
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Pnc. I. l.IuoroceRUMOHHM rrporrop1u10HaJ11,HaJI Ka.Mepa. 
KOHCTPYKIU!JI U OJIOK-cxe111a 3JI8KTpO!IHO.l1: arrrrapaTypu • 

rumJIM3a B sa,naIIHOM 3.JjlJ)UiTY:\HOM OKIIe H 06ecrretJUila.8T HCKJIIO'l8!llie 

IIMIIYJioCOB OT ~ -rrnaHTOB. BBe.n;euue .irorutJeCKHX CX8M COBrra.n;euuil H 

sarrpeTa yBeJIWUIBaeT 'llICJIO KpIITeplleB OTOOpa, llpH 3TOI.I cmrn:aeT Ca 
CO6CTB8HHhlll ljJOH )ieTeKTOpa. 

PaspaOOTElHHllM .n;eTCKTOp d.-tJaCTIIU IIMeeT CJI8.lJ:YIOII\II8 rrapaMeT-

phl: 

l. !IJIOli\a,n;h ).!J!i:Ielleti, ITO3BOJI!l!0l:{a/l l1CHOJ!b3OBaTb ,1(0 lW r llCCJie,nye:i.rn-
. 1f c 

ro ne:~eCTBa, .;.. l,J. lU. CM • 

c. ,;o6CTBC!lllhlil yOIJ - _, 6 -1u-3m.m. tJac-1cJ1i-2 B llHTepna.ne ::rnepr11ii 

ol-'IUCTH~ 4+I0 J.i3ll, 

3, 81xI,eRTllBHOCTo K ol-tJaCTIIUa.M ns peaK~n ( n,ol ) B reor,reTpm1l$° 

- ~ 90~; 6es coBrrn,n;eHHil n "'50% c coBrra.n:emmMn llieP,Jzy rro.ir'cr:smra

MH tJYDCTBl!T8JlI,HOro o6'r,eMa ce~rn. 

4, 3@J8KTHBHOCTL K 'f -KBalITB.l! - :-.., lU-? %, ITpl!tJe11 Olla JIO:-KCT 611Tb 

CHHJr.eua )UICKp:m.nrn~eiil B I0-;-20 pas. 3q4EJI,THBHOCTI, perncTp~ 

ol.-tJaCTIIU rrpH ST0!.1 yMeHo!llaeTcJI He 6oJiee·tJeM Ha IO%. 
5, Ilporrop~OJ!EWII,JiaJI rmuepa IT03BOJIJI8T COBMema TI, B 0,I(IIOl,I OO'ber.ie .n:e-

TCKTOphl . ol-tJ:aCTIIU ll t-KBa!ITOB, 'ITO .n:aeT B03MOJKHOCTI, npono,nMTh 

rrapa.JIJI8JII,JI1ie 113;,1epemur BllXO.I(OB 't -rrnaHTOB ll3 pea.It~! Pa.D:Ul3.W10H

l!Oro saxnaTa. 

6. )J.eTeI,TOp cpaBHIITeJioHO rrpOCT no KOHCTPYRWIH, KOMITar,TeJI, y.n;ocleH 

B 3ICCIIJiyaT~H H ,I(OCTaTO'IHO CTaOIIJieH llpll ,ll;JIHT8JII,HOH ( "'300 tJa

COB) pa6oTe. 

7. i,lnororrapilll'reTpoB111i: oT6op uuqiop~r nosBOJIJieT rrpOII3BO.D:IIT:& perH-

crpa~mo cL -tJ:aCTIIU B llllipoKOM &WLmITy,IUI01,1 mrne. IIoc.Jie.n;uee .n:aeT 

6 

B03MQJl[HQCTI, MCilOJll,30BaTo TOJICThle (AO IQ Mr•CM-2) Mr'lllleH11.JTO no-

Bhl!llaeT BhlXOA ol-tJaCTMU, tJTO cymecTBeHHO rrpu M3MepeHHr'l napaMeT-

poB pesoHaHCOB C xopomltl4 paspemeHHeM ITO 3HeprHH He»TpOHOB Ha 6OJII,

lllHX npoJieTHhlX paCCTOHHIDIX, a T8Hl![e npH nouc«ax (tt,cl.) -peaHUHM 

Ha HOBhlX HApax, HMeIDmHX BhlXOAll ol-tJaCTlIU, MeHolllUe no cpaBHeHHIO 

C yxe HCCJieAOBaHHblMH, 

B Tp8Tl>ei1 rJiaBe OnHCaH!l 3HcnepmteHTaHl>Hhle V.CCJieAOB8HHH 

peaHQUH (n,c.:J..) Ha AewopMHpoBaHHllX HApax H MeTOA OtipaOOTHH nony

tJeHHllX peayJinTaTOB. 

. B 3HCnep!di.4eHTax no IlOUCHY peaHUHU (n,cl.) Ha AewopMupoBaHHbIX 

HApax B HatJeCTBe MHllleHei1 ucnOHI,3OBaJIHCl, ooora~eHH!le H3OTOnll 
155 Gd; 157Gd; 171 YB l1 

177Hf , a TaHJl[e ecTecTBeHHue cMecu l'130-

TonoB eBponHH u OCMHH. VtcnoJI1>soBaHHe tJeTHo-HetJeTHux ( sa HCHJIIDtJe

HHeM 151 Eu ) Mep-MHmeHei1 nosBOHHJIO sa ctJeT 3HeprHH cnap~rnau,;rn Ha

neTaromero Hei1TpOHa noJiytJUTI, AOnOJIHUTeJil>HYID 3Hepruro B030Yl![A8HHH M-

pa, a CJieAOBaTeHl>HO, l1 6OJiolllYID BepOHTHOCTI, BbIJieTa ti-tJaCTl1Ull. 

HaMepeHUfl npOBOAHJil1Cl, C 11cnoJin30BaHHeM MeJOAa BpeMeHH nponeTa B 

peiuurn COBMeCTHOil: pa60Tbl HHHeHHOro ycHopuTeHH aneHi'POHOB lI i1Mn;)JII,

CHoro peaHTOpa OMHM B HatJeCTBe 6ycTepa.'li Ta6Jiuue I npeACTaBJieH!l 

xapaHTepHCTUHU MHmeHei1, a TaHJl[e HeHOTOphle CBeAeHl1H 06 ycJIOBHHX 

KOHHpeTHhlX 3KcnepHMeHTOB, 

B peayJI1>TaTe rrpoBeAeHHllX a«cnepuMeHTOB 6uJI o6HapyxeHol,.-pac

naA peaoHaHcHux cocTOHHHi1 HAep 
152 fu ; 156 Gd ; 171 Y& H 177 J-lf . 

.llJIH HAep 158 Gd, 188 0~ n ISO Os AaHu BepxHHe oueHHl1 aqiqieHTa. Ha 

puc. 2 H 3 rrpuBeAeH!l aaBl1Cl1MOCTU BhlXOAOB ol.-tJaCTHU OT 3HeprHH 
t.(.V) 

Hf(n.d) Yb"' 

/ lit"' 
~ ,. 
~ 

.. '. "Yb'"' 
,,..,;.._.;.,...,.... -.'lo;JVI,,. ,..r ., -,.,, 

.,1 • -
ttr t' l &I t t 
lil ~Ula;UIUI. • U1 • • UII a)L 

■· I i ~,.~_.~--~ ~- _Ji 

PHO .2. 3aBUCULIOCTD BllXOAa ol -tJaCTHU OT 17,4 

aHepru» HeiiTpOHOB B pea«unn 177Hf (n,t1..) Y& 
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Pnc. 3. 3a!lliCHMOCTI, BWCO~ a/.-tracTlm: OT :mepnm: 

HeiiTpoHOB B peaxrnm 
155 Gd (n,ol.) 152Sm 

HeilTpOHOB B peaKIJ,IDJX 177Hf(n,d.)174Yg u !55 Gd(n,«l.)152Sm. 
06pa6oTRa llOJIYtI8Hl!HX pe3yJII,TaTOB rrpOBO,n;HJraCI, OTHOCllTeJII,mtM 

MeTO~OM C llOMOllll>ID HOpMllpOBKll Ha pe30HaHCH RaJm6pOBO'IHOro aReMeHTa 
147Sm c H3BecT:amm oc-nmpHHaMll. 3HatJemm rro.mmx ol.-nmpHH BII-

lJllCJUJJIRCI> rro qx>pMYRe x K 
x ~N~·CDl$A~r- eK. rd. 

l:i_ = 1::N:•Q)l'AX•r~ ex ' (G) 
)( ..., K 

r~e 1:N..t H LiNot. - CYMMH oTctJeToB ~eTeRTOpa ol.-traCTIIU sa BHtJe-
TOM qx>Ha B rrpe~eJia.X, COOTBeTCTBYIOlllIDC rpamm:aM pe30HaHCOB; q>X Il 
<pK -rroTOKH HeiiTpoHOB B rrpe~eJia.X pesoHaHcoB; Ax ll AK - Mou.ia-

,It,I COOTB8TCTByrolltllX pe30HaHCOB Ha. RpHBOil nporryCKaHll.f!i rx, rK r.: K . . • ~ 
·H f(l - ITORHHe ll of.-nm:p:mm pe30HaHCOB. llH.r(eRCaMH " X " ll " K " 
o6osHa~eHH BeJ!l!'mHH, OTHOC.HJitll8CH R pe30HaHCaM llCMe~eMoro ll Ra
JIH6pOBOtIHOro K30TOllOB,COOTB8TCTB8HHO, 

qeTBepTM rJia.Ba. llOCBJilll8Ha o6cyJK,Itemno llOJIY'l8HHl:lX 3HatJeHHii llM-
HllX r:1.,- nmpllH 'A8qJOpMllpO:samrux IU8P C 'l'Otmll 3peHR!I TeopeTHlJ8CIDIX 
rrpe~cTaBRemni:. 

IlpH rrepeXO'Ae IC llCMe~o:Bainm ~eqiopMnpOBaHlillX IUep MOlKHO OlKH
~TI, HeROTOpIDC OC068HHOCT8il B llOBe~emm llOJIHHX r:J. -nnwllH• B 3TOM 
IIJia.He rrpe~CTaBJIH8T llHTepec aHaJIH3 a1<crrepID,leHTa.Jll,HWC ~aHlillX C TOlJ
Kll spemm o6mwc 3aKOHOMepHOCT8H pacrr~a ROMITay~-COCTOromH, Ollll-
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CJIBaeMilX CTaTllCTH'IeCKOii TeOplieii, a TaIOKe nx cpa.BHemrn C pac'IeTHll
MlI 3Ha'Ielill.lIMH. 

B Ta6JU1Ue 2 ITpnBe.n;eHH sucITepnMeHTa.JIJ,H!Ie cpe,Il;Hl!e 3Ha'Iemm rrOJI-
- I r: '3KC. V II HllX OL -l!llipllH < . I> l!CCJie,D;OBaHH!lX ,n;ecpop~.mpOBaHHllX R,IJ;ep. 0-

a. ' . '3KC. 
rpemHOCTI> B orrpe,n;eJiemm < fc1.> BKJIIO'IaeT B ce6.H KaK rrorpemHOCTI> 
3KCITep11MSHTa, TaK n ITOrpemHOCTI>, BH3BaHHYIO orpaI!lI'IeHHliM Ha6opoM 
N lI3Mepemrux cl-nn1p1rn. B Ta6.mme 2 rrp1rne,n;eHH TaKJKe 3Ha'IeIDIJI 

<fct>~~~- l1 <fc1.>!';.t ,paCC'Il!TaHHlle ITO OIITl!'IeCI<Oii lI MiC-
TepHOH MO,D;eJIRM,n BeJilI'IHHll Y~:· , paCC'IlITaHHlle . C llCIIOJII,3OBaHneM 
npoHm-1aeMocTeil KJiaCTepnoii: Mo,n;eJll1. 

Krut ll3BeCTHO, ,n;eqiop1rnpOBaHHlle rou:ia xapaKTeplI3YJOTC.fI BliCOKOll 
IIJIOTHOCTI,RJ ypOBHeii B6Jll13ll OCHOBHOro COCTO.fIHIDI. TaK KaK rrpomn~ae
MOCTI, KYJIOHOBCKoro 6apI>epa <5HCTPO CITa,n;aeT c_yMeHI>llleHIIeM sneprmI 

cl. -'IaCTlIU, TO ITOJIHHe ol-lilllpruru oITpe,n;eJI.fIRJTC.fI, rJia.BHHM o6pasoM, 
ITepexo,n;aM11 Ha HallHlI3IIllie ypoBHJI ,n;o'Iepnero ,R,Il;pa, B HaJJleM CJIY'Iae -
ypODHl1 OCHOBHOil:poT~OHHOllITOJIOCU. CJie,n;OBaTeJII,HO, ITO pacrrpe.I(eJie-
Hl!IO o/. -nmplrn, XapaKTeplI3YJO!llel\1J7C.fI ITapaMeTpOM V,lCp. , B 06JiaCTll 
,n;eqiopr.rn:poBaHHHX R,IJ;ep MOJKHO cy.n;nTI> o Ha.JililllIB KOppeJIJIWill rrapunam,
HllX ' ol -rnnpmt ,n;JUI ITepexo,n;oB Ha YPOBHlI, SIBJI.fIIOIIIHSCJI lJJienar.rn: 3TOH 
ITOJIOCU. Ilpn HaJill'Illl! KOppeJIJIWill C KO3qlplIUI'IeHTOM r = I pacrrpe,n;eJie- . · 
mrn ITOJIH!lX ol-l!llipl!ll dy,neT CTpeMIITI,C.fI K pacrrpe,neJiemno TIDia J2 C v3r:Jl. = I (pacrrpe,n;eJiemno IIopTepa-TpMaca), a ITpn oTcyTC-TBnn uop
pe.rummr ( r = 0) BeJil!'IlIHa Vaqi: MOJKeT :rcocTIIraJ'ilc_ 4;-5. TaKIDII 06-
paaoM, noJiy'Iel!lie sKcrrepm.mHTaJII,Horo 3Ha'Iemm Y:1rp. MOJKeT cIToco6-
cTBOnaTI> Bli.fICHemno CTpyKTypu KOlmayH.n;-cocTORHllil, B 'IaCTHOCTll oueH
Ke BKJia,D;a pOT~OHHliX THITOB BO36y.l!U(eIDIJI B BOJIHOBYJO <llYH!tUI'IRJ peao
HaHCHllX cocTomm:il: ,n;ecpopTumpoBaHH11X R,IJ;ep. 

IlOKa HallllI 3KcnepHMeHTaJII,Hlle ,n;aHHHe He IIO3BOJI.fIRJT orrpe,neJIHTI, 
- 3KC. 

3Ha'IeHHe _ v3rp. c ,n;ocTaTO'IHOii TO'IHOCTI>RJ na-aa MaJioro KOJill'IecTBa 
ll3Mepemrux ol-l!llipHH. TeM He MeHee HaMl'l 6HJia C,I(eJiaHa IlOIIUTKa no
Jiy'IHTI, nHqiopMaumo o pacITpe.I(eJiemm ITOJIHllX oi.-lilllpnH ,n;JUI Ha6opa 

6 
_"')Teop. 

6 
_ 

H,!(ep C Jll13KJIM1I 3Ha'Ie:imm.m V 3q>. C UBJII,IO rpy OU rrpoBepKR crrpaBe,I(-
JIUBOCTll ITOJIOJKeHll.fI CTaTHCTll'IBCKOii Teopnn O He3aBHCHMOCTH WJ!YKTya-
unii rrpUBe,neHHHX c::1..-nmp:im B OT.I(BJII,HHX RaHaJiaX rrpn nepexo.I(e OT pe-
aonaHca K peaoHaHcy. JJ;m sToro paccMa.TpnBaJIOCI> pacrrpe.I(eJiel!lie He-
KOTopoii: BeJill'Illl1l1 r•·= 2f, r JKC/ <D;J> "Y' PJ..f e , ,n;JUI KOTOpott BBe-Tt ::J 
,I(el!lie cpe.I(Hero paCCTO.fIHIDI MelliJtY ypOBHID.m C .I(aHHllM CIIilllOM <JJ > IIO3-
BOJIHJIO, B ll3BeCTHOii CTeneim, IlCKJIIO!mTI, BJIIDnme mt.n;nB.ll.I(yaJII,HHX xa
paKTepncTHK R,IJ;ep. IIpoBepKa crrpa.Be.IT,IDIBOCTn no.I(o6nofi rrpoue.Izypu ocy-
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"'Yb<n ,,.Gdc2-J 

"'Yb(r-) 
"

5GdC2-J 
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'"HH~-J 
"'Hf(~-} 

"'Y6Cr-J 
"'Hf(4-) 

177Hf(4-) 
'"Hf(4-) 

0.1 ,1 _a,~ 10 
J>•i:~•· e r 

Pacrrpe.I(eJie:ime BeJmlllllil,I 2ji rd,3KC/<:d'> fe Pelf e 
)VIJ[ IIOJilillX :mcrrepHMeHTaJll,Hl,IX ~ -nmpllH 

pesoHaHCOB .I(egiopr.mpoBaHHWC .fI.I(ep (rncTo

rpaMMa):· 

_J2
-pacrrpe.I(eJiemre c .:J = 2 (cIIJIOllIHM :rqnrnrui:) 

... l-pacrrpe.I(eJiemre c V = 4 (nymm1pHaJI :itpllllaJI}. 

mecTBJIRJia.CI, Ha «, -nmprumx pe30H8.HCHUX_ ypOBHeft ll30TOIIOB CaMapID:I. 

Ha pllC. 4. IIp8.I(CTaBJI8HO pacrrpe.I(eJiemre B8JilllIIDI!l [:I' )VIR .I(egx>pMl!

pOBa.HHllX R,I(ep 155 t;d;17"{& n 1
77Hf C. 6Jm3IDIMll 3HatJeHlIJIMH v;;:· 

Cpe.I(Hee 3Ha'IeHRe ~;~~P- )VIJ[ 8THX R.I(ep ITO pactJeTaM C llCIIOJII,30BaHlleM 

rrpommaeMocTeft KJiaCTepHoil MO.IteJin paBHO 3,8. IlpHBe.IteHHoe pacnpe.Ite

;remre (rncTorpa.MMa) OIIHCUBaeTCJI j 2-pacnpe.IteJiemreM c v = 2 
(cIIJIOIIIHaJI KpllBaJI), HOB TO .lite BpeMJI H8JII,8JI YTBe~TI,, 'ITO 8KCIIe

pllMeHT IIpOTHBope'IllT j 2
- pacnpe.I(eJiemno C y = 4 (nyHKTllpHa.JI 

:itpRBaJI). TaKHM o6pa30M, IIOJIY'lemwtt pe3yJII,TaT He II03BO.IDreT 0.I(H03-

Ha.1IHO pemnT:r, Bonpoc o HaJilI1Illll Koppe.runntii B al.- rrepexo.Itax Ha ypoB

mr pOTanIIOHHOil IIOJIOCU. K COJiaJieHim, pacnpe.I(eJieHRe r* RMeeT 8Ha-

1!llTeJII,HyID norpeIIIHOCTI,, B08mmaJOlllYIO B OCHOBHOM 3a C'IeT MaJioro 

'IllCJia ll3Mepemrux d.. -nmpllH, a TaKJKe sa ctJeT norpeI1IHocTeii _B orrpe

.IteJiemm f ciKc.. IlOaTOMY B!IBO,n;I:l OTHOCllT8JII,HO pacrrpe.I(eJieHID:I r * )VIJ[ 

.I(egx>p:r.mpoBaHIWX R.I(ep, B tJaCTHOCTll IIpe,I(IIOJIO.llteHRe. 'ITO r < I. HOCJIT 

IIOK8. Ka'I8CTBeHJllii xapaKTep ll HYlii,Il;ruoTCSi B IlO.I(TBeplii,Il;ellllll Ha OCHOBa

Hllll 6o;ree o6nmpHoro CTaTHCTH'IecKoro MaTep1ra;ra. 

CymecTBemruii llllTepec rrpe.I(CTaB.IDreT BOIIpOC O BJmlIHllll ,I(egx>px.ia-
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UID1 R.I(ep Ha B8p0JITHOCTI, cl-pacna.I(a HeilTpommx pe30Ha.HCOB. HeKOTO

PYIO nmpopMaitllJO 06 3TOM MO.llteT ,ItaTI, C_pa.BHeime 8ItCIIepm.mHTaJII,Hl-lX 

cpe.I(HllX f:1.. -llfil!lllH c pactieTmoor 3Ha'Iemrm.m {Ta6Jnma, 2). l'ls npe.Itc

TaMemrux .Itammx cire.I(yeT, iiTo B ne_pBoM npn6JiruKemm He na6.mo.I(aeTcJI 

3liallliT8JII,HOro paCXOlii,Il;eHID:I 3RCIIepHMeHTaJll,JfilX ll TeopeTR1IeCK1~ pe-

3yJII,TaTOB. IloCJie,I(Hee MOlltHO paCC!&iTPHBa.TI, B K8.'I8CTBe KOCBeHJ1oro .ItO

Ka8aTeJII,CTBa OTCYTCTBIDI cymecTBeHHIIX <f,aKTopon sarrpeTa, xapaKTep

HIIX )VIJ[ cl..-pacna.n;a Heh'TpOHH!IX pe30H8.HCOB .I(eqiopmpOBalllillX R.I(ep. 
CJie.I(yeT OTMeTllTI,, 'ITO ItaK OilTll'!eCKM, TaK H ruracTepHM MO,IteJill pa3-

pa60T8.HH .ItJm c<pepll'Ie CKIDC R.I(ep Ir He y'IHTIIBaIDT .I(6(J_JOpMar:urn. Ha pnc. 5 

f _ l 
t 

t1~----1f t---t----~t_!_+ ___ _ 
00 llO 100 l2ll 140 160 180 A 

'3K<:../ Teop. 
Plic. 5. :3aBHCliMOCTI, OTHOlll6HHH <rc,L> <re1.>Kl'I-

OT aTOMHOro HOMepa. CBeTJI!IMH RPYJKRaMII 0603Ha-

'I8lill 3Hatielll'!JI < fd.. > '3KC. /<rd.> T:~~• )VIJ[ 

'IeTHHX 3Ha~e1mn CIIllHOD pacna.n;aIO!IIRXCJI COCTOmmfi. 

.QBofmm.m xpyJJCKaMn o6o3Ha'IeH!I -SHatiemm 

<fa_>3
KC/ <rc1..>:~:· _, ITOJIY'I8Hlille Ha OCHOBa.IIllH 

_,nammx: HaCTOJI11!8H pa6oru. 

r. :IKC./ Teop. 
rrpe,,ItCTaBJI6Hll 3Ha'IeinUI OTHOmemni < «.> <rd.>KM . B Sa..; 

BllClIMOCTll OT MaCCOBOro 'IBCJia ,ItJilI Bcex. R.I(ep, HCCJie.I(OBa.HlillX KO Bpe
MeHll OKOH'Ia.HWI ll8!.tepeHllii Ha _Jteq>OpMlipOBaHIWX R.I(pa,X. EcJm pacCMOT

peTI, cpe.I(Hee 3Ha'!eHHe aToro oTHomeHIDI wm o6JiacTeii cqiepll'IecICllX 

'(60<A<150) n .n;eqiopMHpOBalllillX {I50<A<IS0) H,Ite_p, TO HMeeM COOT

B9TCTB9HHO I,2± 0,4 H 3,? ± I,?. IloCJie.I(Hee MO.llteT CBll.IteTeJII,cTBO

Ba.TI> KB.K O HeKoppeKTHOCTR DpIDJieHeHHJI pactJeTOB, pasmrrmc ,ItJilI cqie-
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pn:tJeCKlIX nn:ep, K rura.Jnrny ~HllX, IIOJiytJeHHilX Ha ,n:eqiopMHpOBaHHHX 
nn:pax, TaK II O B031AOlitHOM BJllllilllm HecqiepH'lHOCTlf nn:pa Ha BepOJITHOCTI, 

o/. -pacrra.n:a BllCOKOB036y;,ui;enHHX COCTOJlliIIii. 177 _, 
0T.MeTIIM Tam;re aqxlieKT, 0611apy:1IeHimfr y nn:ep 155 Gd. n \-tf , • 

}J)LH KOTOpillC 1!3Mepeirn ~-llll!pllllli pesoHaHCOB C pa3JilrtrHllMH crumaw1. 
.IJ.na pacrra,n:arom:uxcJI cocTomrn:H c tJeTHHM11 sHatieHlillMll cmma 2-( 156 Gd ) 
n 4-( 178 Hf ) nepexo.n: B ocHOBHOe cocTomme ,no'lepHero nn:pa sanpe
meH rrpaBMaMH OT60pa • Hs cpaBHeHlIJI OTHOmeHI1fi < rc,l fKC/ < r0(> T:~:-
}J)LH tieTHIDC n ne'leTHHX sHa'lemrJ cmrna.c~e.nyeT neKoTopoe yc:wreHlle 
BepOJITHOCTll ol ;..pacrra,n:a Ha O,IUioipoHOHHOe COCTOJIHlle 2+ ,n:o'lepmlX 
nn:ep IIO cpaBnemno c -rJ._ -rrepexo,n:aMII B OCHOBHOe COCTOJIHlle. 3TO yc:ir-
~eHHe cocTaMJieT Bemmmy 4,5 ;t 2,5 }J)LH 

156Gd :ir 3,0 ± 1,5 }J)LH 

178 Hf . 3TOT <paKT MOJKHO paccMaTpHBa.TI, KaK aKcnepHMeHTMI>HOe 
YKa3aHHe Ha Cnp:tBe,n;JIRBOCTI, rrpe,n:CKa3aHHJI IIOJiyMIDtpOCKOffii'leCKOH MO,n:e
JIII 1;, CJie.l(OBaTeJihHO,Ha Il03J.!Olrl!OCTh OTKJIOHel!llll B none,!(e1rn11 IIOJ!llh!X 

o/., -llll!pI1H OT CTaTl!CTH'leCimX saKOHOMepHOCTefi. 
B saKJIIO'lemm cwopf.lY~OBalill ocnoBirne pesymTaTll :n:irccepTa.u;IIOH

noii pa6oTLI: 

l. Paspa6oTaH 1I rrnrOTOMeH HOBl:ffi .n;eTeKTOp .ItJifl peI'1!CTPaIUm J...-tJac
TIDJ; ns peamnm ( n,cl ) na pesoHaHCHHX Hetl:Tponax, napaMeTpll KOTopo
ro II03BOJII!.7II! nepeHeCTlI 3KCIIep1meHTMI>HOe 1'lCMe,n:OBaH1le pea.KIJ;ID! 
( n,~ ) B o6~CTI> nn:ep, ue.n:ocTyIIHHX .ItJifl pauee Rcrro~soBaBmilXCJI 
,neTeKTODOB. 

2. BrrepB!le IIMYtJelill 3Ha'leHI1JI IIMHHX J... -mHpRH .ItJifl 15 neiiTpOHHHX 
pesoHaHc?~ nn:ep 151 Eu ; 155 Gd ; 171 YB ; 177 H-f. .IJ.na nn:ep 157 Gd; 
1870::, Ii Os .n:auu. Bel)XHI!e ou:e1001 IIOJIHllX oL-m:irpHH. 1faMepemrue 3Ha-
'leHIDI nomrn:x oL -mnp:iru B l()fIOO pas MeHl>me no~eHH!lX .n:o Hac-
TO.fIDleil: pa60Tll • 

3. Ha OCHOBaHHH aHaJilI3a 3Kcnepm,1enTMI>HHX pesymTaTOB c.ne~aH Bll-
130,I( 0 I!pl!MeHHMOCTl!, B o6mwc 'lepTax, npe,n:cTaMeHHil: CTaTHCTH'leCKOM 
TeOpl!l! K ol -pacna,n:y BllCOKOB036y;,;,n;eHHUX COCTOJIHH}i ,neqiopr.mpoBaH-
HhlX sr,n;ep. 

4. CpaBHeHI1e IlOJiy'leHHHX aKcnepHMeHTamHHX pesymTaTOB c TeopeTH
'lec100.m pac11eTaMH, BllIIO~eHiillMll··na OCHOBe ·OIITH'leCKOM H ~CTEipHOii 
MO,n:Meil, paspa6oTaiumx .ItJifl cqieplI'lecKHX JI,n:ep,rrpnBe~o K onpe,ne~eH
lillM pacxo;,;,n;eHI1JIM B o~cTn .n:eqiopMHpOBaJIHllX ·JI,II;ep, o,n:HaKo o.n:
Hosua'lHM nmreprrpeTarnm aToro qia:itTa rrpe.n;cTaMJieTCJI noKa 1IeB03MOJK
Hoil. 

5. Ka.It YKa3aHJfe Ha B03MOlitHOe OTMOHeHHe B IIOBe,nemm IIOJIHllX c:l;;.mH-

14 

pnn ,n:eqiopllmpOBaHHllX JI,n:ep OT CTaTIICTI!tJeCKHX 3aitoHOJiepHOCTefI, OT.Me-
'laeTCJI neKoTopoe ycn~enne rrpime.n:emrux r::/.. -nepexo,n:oB D rrepBoe nos-
6y;,ui;enuoe cocTomme ,n:otJepHero nn:pa .ItJifl cocTaBiillX JI,n:ep 156 Gd n 
178 Hf . 3ToT a,ifiieKT pacc11iaTp:nnaeTCJI B Ka'leCTBe aKcrrepnMeHTMI>IIO

ro rro,n:TBep.,'K,I(eHlIJI rrpe,n:crornaHUJI rro~.nmpocKOIIlI'lecKoii Mo,n:emr. 
Ocuonirne pesymTaThl .n:nccepTau;:illi 6hIJilI npe;:i;cTaMeH!l n ,n:01tJia.n:ax 

Ha Mel!t.l(yHapO.l(l!Oil KOHqiepemurn no ll3y'lel!ll10 CTpyKTYPLl lI)(pa C TIOMOl!lhlO 
neiiTpOHOB (EyMrremT, 1972), a Ta.K .. 1te Ha I-lli BcecOI03HillC rwmJiepenu;nnx 
no HeiiTpOHHOH cIJU3UKe lI ony6mmoBa1lll B pa6oTax: 

l(Jc.II~II~rron;•'B.r.CeMeHOB, i,I.r,mopeK. mlfm, PS-5875. )J,y6na (197I)~ 
~ / J 

2. 10:H.IlorroB, B.l{.Po,n;IIOHOB, P .1>.PyMn, B.r .CeMeHOB, i:I.CTIOMIIHHI>CICH, 
M.\ii~opeK. B c6. "Hel1:TpOHHM qms.ma" 'l. l CTp. 165. 11HayKOBa ,Uy!,ma:• 

. ' ' lfueB ;(19721. 
3. 10.IT.IlorroB, M.IIrrmTy~a, P .\1/.PyMlI, B.r .Ger.muon, :J.CT:nmmu,crm,Ll. 
(J?~OpeK, n.H.\liypMruI. B c6: "HetiTpOHHM 0II3IIKa", 'l. 1, CTp. I5l~llay
KOBa )J,y11Ka!' fu!eB (1972) • 
4. H.IT.l3a.Jia6anoB, Ki.TI. IIorrOB, l{.r .Po.n:nonon, B.r .Ce.Menon. om ill, 
P-13-6602, )J,y6Ha(l972}. 
5. N.P.Balaoanov,Yu.B.Popov,V.G.Semeno~.Contributions Conf.Nucl. 
Structure Study with Neutrons, B4 1 p.140 1 Budapest (1972). 
6. H.IT.Ea.7!a6anon, IO.M.r~e.n:enoB, IfuM Txe Ceo, fJ.II.Ilorron, B.r .CeMe
IIOB, U.Yi~oper,. ornrn, PS-7376, Jjy6Ha (1973). 
7. H.II.l3a.Jia6aHon, 10.u.r~e,n:eHon, Km.1 Txe Ce6, Ki.II.Ilorron, B.r .Cer.m
non. B c6. "He~TpOHIIM qJI131IKa'; T. 2, CTp. 148. 06HnHCK (rn74). 
8. H.II.l3a.Jia6aHon, JO.M.r~e,n:eHon, lla.K XoH 1Iep, 10.II.IIonon, B.r .Cer,m
non. OHfill, PS-8653, )J,y6Ha ( 1975) • . 
9. H .II .EMa6aHOB, IO .r-.1.r~e~eHoB, flaK Xon 1Iep, IO .II .IIorron, B .r. CeMe
non, <I>.H.1>ypMau. n co. "HeTpomIM wnsnita'; T. •1,cTp. 60,U. (1976). 

PyKOTillCL ITOCTym1na B 113.;;:aTCJILCirnli OT,1;8JJ 
6 mrnapa l'J7o ro.l(a. 
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