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B HaCTOilll\ee BpeMil B TeOpHH MepHoil CTpyKTypH UlllpOKO V.C

llM:&3yiOTCfl noJIYMHKpOCitonutJecK:a~ MO~~, B, KOTopux H~po rrpe~cTaB- ) 
.... 

MeTC.Il B BH~e CHCT8MH HYMOHOB,,!UliDKYIIUDCC.Il
1 

B HeKOTOpot.i cpe~HeM 

llOT8Hr:ni8Jle K B3illiMo~eficTBYIOI!UlX nocpe,ri.CTBOM :;xixpeKTlffiHh!X; OC'IaTO'l

HllX c:wr. Ilapa.Merpu noTeHun~. onncliBruootero cpe,IJ.Hee no~e. u na

paMeTpH, xapaKTepH3YKillll:e OCTaTO'lHHe B3al1Mo~eiicTBl'IH, B itMyMHKpo

CKOnH'leCKIDC MO~M~ onpe,neJUliOTC.Il 1'13 OTITHMaJibHOI'O cor~aClffi npe,n- -

CKa3aHHH MO,IJ;e~ C TeMH WIH HHm.rn aKcnepHMeHTaJI:&HhlMII .n;aHHhlMH. 

K 'lHCJIY aaz60Jiee HsBeCTHHX nMyMHKpocKonuqecKMX Mo.ne~e~ 

llpMHa,WreJKHT- CBepJfTeKy'laa MO,ne.ni, aTOMHOI'-0 Mpa. CCHOBH l!.O,I!Mll 

6wm saJiolKeHH B pa6oTax·B.r. Co~oB:&eB/I/ u C~T. EeJIReB/21, 
r.ne DnepBHe 6~a penuiHa sa.natJa o napHIDc- KOppeJIRlUIHX cBepxi;poBo~.n-

. ' "~ . . 

ll\ero rnna B aToMHllX .H~ax. ·l'emamtYI!l po~b B B03HllKHoBeHnn noJIY-

MHKpocKonll'lecKoro no.nxo.na cHr~o np:aMeHeH:u:e B reopHll ~pa 

MaTeMaTl'!'lecKUX MeTo,noB, coa;iulHHllX ·B KMHToBoii cTaTncTnKe 

ll.H.EorOJIDClOBID/J/, a T~~ cpll3H,'leCKRX 11,n.ei! ,BU~Ka3aiiHUX -~nepBhle , 

npn pemeH:Im ripo6~eMu. cBepxnpoBO.llRMOCTH ,Ull:. Eap.nriHhiM, JI. KynepoM, 

)llK. JllpHqxpepo/4/. YlKe TO-r,na H.H. Eoro~60BHM 6~0 o6pall1eH·O DHH-

Ma.Ime Ha BalKHOCT:& napHUX KOppMJII.lilll ,llJlll llOHHMaHlffi CTpyKTypu 

stilepaoii MaTepm/5/, a o. Eop, ;. MorrM:bcoH H Jl. IIailHc o6cyJK

~a.1.UI 3TOT BOllpoC npHMeHHTM:&HO K KOHe'!Hilll• .H~aM/6/ • 

3a- npome,IDIJee Bpe!VJI CBepXTeey'lail lv'O.n;e~ aTOMHoro smpa 
" r:-r.;. -, -~ ' 

HHTeHCHBHO paaBKBaJiac:b, paciliRjJmlac:& ofuaCTJ. ee npHMeHeHlffi. Ec~ 

nepBoHa'laJI:&Ho Mo,n.eJI:& ncnoJI:&aoBaJiac:& ncKnD'lMTeJI:&Ho .n.na onnc8H:aa 

HH3KOJrezallll!X .R~epHHX BOa6yllt.lleHKii, r,n;E- 61:1Jl1!: 06'b.llCHeHH TllKHe ifaK

TH, KaK ll\M:& B aHepreTH'l8CKOM Cll8KTpe 'leTHO-'leTHHX aTOMHHX R,n.ep, 

MOMeHTU HHepUHH ,necpopMHpOBaHHHX R,n.ep, npnpo,n.a K CBOiiCTBa B:a6pa-

. 
06'M!,llBli€llUIJn nm:nrryT~ 
~tpm::JX nt~C.lle,nl!n5~na 

,. . e;;a;Jfr-10TEKA 



uHOHHHX smepawc Bos6y.llr,I(eHlill/? I, To B noCJie,n:aRe ro.n.u oHa ·. 

Bee 'lalll8 Iip:IW8HSl8TCJl .IWl Ollli!CaHRSI BbiCOKOJI8lKalllllX COCTOSIH:trli. 

B pru.!Kax 3TOlt M0,1{8JIH HsyqaJIHCb Ta.KHe BOITpOCH, Ka.K ITJIOTHOCTb 

H,l{~paux yponae.ii npH :meprHH CBH3H aeltTpom/8/, HeiiTpoHHHe CH_: 

nonue IPYHKI{HH/9/ ,rHraHTCKHe :MYJII>THno.JII.HHe peaoururcullO/. IIPH 

aTOM 6llJI.llOJiyqeg 1{8JI11lt pH){ HOBHX H--~TepeCHllX peayJibTaTOB. 

- . 
HacTO;:nnasl ,IlliCC8p'l'aiJ,li1.fl TIOCB.flllleHa HCCJie,n:OBaHlfiO B paMKaX 

cB,epxTeey:qeii Mo.n;eJIH c~p:lP1eCKRX aToMHux smep. B·.nepBHX .n;syx 

rJia.Ba.X HCCJie.n:yeTC.fl B.liRIIIIRe HOBHX K~MllOH8HT o_c~aTOlJHUX CWI -

MyJlbTIDIM:&-MyJlb_THTIOJlbHHX Cli!JI. B KaHaJie lJaCTHUa-'lacnma - Ha 

· cBoiicTBa HHsKOJie~ Bos6y.llr,I(eHlill 'leTHo-'leTawc,cwepH'lecKHX 

smep. llpn aToM nepBaR rJiaBB. TIOCB.flllleHa Hay'leHlfiO 2+ K 3- .cocTo.fl

Hlill 3Tl'IX H.D:ep B rapMOHHlJ8CROM TipR6..'ImK8HHH H ·aHaJIHSY pesyJII>Ta

TOB, TIOJIY'lalCIIIHXC.fl ITpR paSHOM B!l60pe KOHCT8HT HOBHX CHJI. 

Bo BTOpoii rJiaEe HCCJI8,IJ;y8TCH . B~HHHH8 HOBHX .CHJI . Ha B38KMO

.D:8HCTBKS' KBa5H'laCTHU.C ;WOHOHaMK, RJIK, .D:PYI'HMII_CJIOBaMK, Ha -. . . 
aarapMOHR'IHOCTI> smepawc ROJie6rur:HH. !3,necb JKe Ksy'laeTCH BJIH.flHRe 

. BSaHMO.Il:BHCTBH.fl paaJIH'IHHX MO.D: SJ,Jl;epHHX BOS6y.llr,I(eaKH Ha 0+-coc;... 

TO.flHH.fl. B TpeTI>eH rJiaBe HCCJie.n:yiOTCSI BI:I:COROBOS6y.llr,I(eHH!i8 COCTOH

HRSI He'leTH~ CW8PR'l8CKHX SJ,Jl;ep H paCC'IHTaH.bl CHJIOB!:le cpyHRURK 
S- H p- HeiiTpoHOB ,IWl He'leTHHx HSOTOITOB Sn. H Te 

ITepBaR rJiaBa .n;RccepTauHH Ha~aeTc.fl c'KpaTKoro H3JIOXeHRSI 

MaTeMaTH'leCRHX H qusH'lecRKX npHOJIHxeHHii,HcnOJII>syeM!:lX B cBepx

TeKy'leii MO.D:eJIH. B § I pacm~OTpeHO OnHCaHHe HHSKOJI~ BOS-

-6yJK.D:6BHHX cocToSIHBn 'leTHO-'leTHI:I:X cWepH'IecKHX H.D:ep B rapMOHH

~ecKoM npz6JIHJKeHHH. BBe~eHl:l OCHOBHI:I:e 060SHa'leHH.fl ~ ITOJIY'l8HU 

ypaBHeHHR, JleJKalllH8 B OCHOBe BCeii MO~eJIH. IlpK STOM raMWII>To-
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H:OOH cW8PH'l8CKOrO smpa B CBepxTeKy'leH. MO.D:eJIH sanRCI:I:BaeTC.fl B 

BR.D:e: 

H = Ha,. + Hpai'z. + HcDf[. (I) 

!3,neci> .Ha.v- cpe.n:aee nOJie, Hpai'l - B3aKMo.n:eirtcTBHe, npHBO.IlRlllee 

It rrapHHM KOppeJI.flURSIM cBepxrrpo·B~.Il.fllliero TIDia, H cofl _: MyJI:&

TIDIOJII>-MyJlbTimoJII>HOe B38KMO.D:8HCTBKEl B KaJiaJie 'laC.THUa-,IJ.UpKa. 

B § 2 paccMaTpHBaJOT~ Bos6y~e~H~e _o+- cocrooHHR cWep~ecKRX 
smep, TaR Hasl:lBaeM!le napa~:~:e BH6pauHn. MaTepffi:uru, HsJioxeaaue 

B §§ I H ~,JiemT B ocH~Be .D:MI>HeiiiiiHX ncCJie.n;oBaHHH, npoBe,n:ea

HHX B .n;HCCepTauHKo 

nanee B §·3 HSy'leHa poJib HOBHX KO~ITOH8HT OCTaTO'lHliX CWI

MyJibTIDIOJib-MyJibTHIIOJlbHliX .CHJI B KaHaJie 'l9.CTHU8.-'laCTHU8. B qlOp

MHpOBaHHH · .· 2i n 3; Bos6y.llr,I(eH:trli ctiJepR'lec~ smep. EI:I:Jla 

. HCITOJib30BaHa W9.RTOpH30BaHHaa MyJII>THIIOJib-MYJII>THITOJII>Ha.fl WOPMa 

HOBh!X ROMTIOH8HT OCTaTO'IHI:I:X_ CWI, T .e • ·. HOBa.fl 'laCTb raMHJibTOHHa

Ha HMeeT BH,n:: 

H'=-
2
1. 'L'{t;rnJJ((nJfl. (n}+ fi(pJ-/((pJJJ._(p)+ 
. "'"' ..\ "'r .AJ< . .,.. . -r 

+ G;[npJ{P.t-r,J!.P. rp) t-/( {p)J! (n} 1 l 
. "'r. "'" ~. T 'J j ' (2) 

. . 
r~e J( (-r) = 2.7: <jm./z). ~· i>..Jj'm') ay~ a}, •• • 1 1:= n;p • J.r ,., . '/I 

vJ . 
MM! 

~(nJ , · ~ (p) , G./"f)-.KOHCTaHTl:l Bsa.HMo,n:elicTBHR (cooTBeTcT:aea-

) + - . 
ao, _n-n • p -p H n.- p •. ajm K ajm - onepaTopa pollt-
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,neHIDI n YHntJTOJiteHM HyKJioHa e MOMOHTOM j H·npoeKon-

eii m • · Hll3KOJIOlKall!ee B036yJK,IJ;eHHOO COCTO.lllUie OllpO,IJ;eJIHOTCR 

KaK O,IJ;HcxPOHOHHOe COCTORHHO 1 T • e • o.;J'l if., , r,ne Q~.J<~ -: 

-onepaTop pOJK,IJ;eHnR <lJOHOHa, II!, - ocHoBiioe cocTORHlle 'ie.Tim-

'ieTHoro c!lJepn'ieCKOrO ,gnpa (cpoHOHHW ~axyyM) • 
- _J 

B npn6JOOKeHlln xaoTn'ieeKHx qaa no.ny11enu ypaBHOHIDI .IJ;JIR 
. ' 

3HeprHii HH3KOJielKa~ B036yJK,IJ;eHH!lX eOCTORHHH H BllpalKOHIDI ~

,nEyXKBa3HtJaCTli'JH!lX aMTIJIUTy,n, BXO.IUIIIlllX B 1lOJIHOBYJO ~YHKUHIO. 

Ilpn aTOM· IIOJiai!BJIOCI> , 'ITO _KoncTaHTII IJiyJIDTHllOJII>-MYJII>THIIOJID

HIIX CUJI B KaHaJie tJaeTHUa-.n.upKa llO.I('IHHRIOTCR yeJIOBHIO de ~n=_ 

= -;;e ~I'= <Je;: 1 .!VIR KOHCTaHT {;.>.(1:) CllOIU';B.Jil>HUX· rrpe',niiOJIOJKeHHH 

ne ,neJiaJIOci>. B o6meM CJiytJae yp:aBnenue , orrpe,neJIRJOmee ane~ 

rmo B036yJK,IJ;eHH!lX COCTO.furni1,co,neplKHT 'JOT!lpO KOHCTaHT!l 1 T.e. 

-;e.>.. , G .... (n) , G .... (p) , G .... {trpl • BMa,n Toro WIH ,npyroro Ka.:. 

HaJia B xapaKTepllCTHKll B036yJK,IJ;eHH!lX eOCTORHlli1 onpe,neJ!ReTCR 

OTHOCHTOJibHOii BeJIR'iiDJOti KOHeTaHTo B 'iaCTH!lX e.ny'l~, KOr,na

Te UJ!lf liHUe . KOHCTaHT!l paBHU HyJIIO HJI!II paBHEI Me.l!Q:(y · C060H 1 

BEIBO,IJ;OHH COOTBeTCTBYl!lllll!O ypaBHOHHR li ,npyrue EllpalKOHIDI, OIIpe

,neJIRJOmne xapaKTepHCTHKll B036yJK,IJ;eHH!lX eOCTORHllii/II 1 I 2/ • 

IlpOBe,neH!l lJRCJIOHHUe pactJeTU 3H0prllil 2: li 3; ..:. eoeTO.fi-

- BrE ,, Br. '' .. .. 129-fJOr. Him li l' 2.) 1 1 E3.J BeJIR'1HII B tJeTHO-'JOTH!lX ll30TOII8X te 
1f0-H6 n 

li v'd. • UeCJie.IJ;OBaHa 3aBileHMOeTD peayJIDTaTOB OT Bll-

6opa KOHeTaHT GJ... • PaecMoTpeHH CJie.nyJDIIIlle CJiy'laii: 

/II/ 
I. G_..Cn)= G.,. (p)= ~ {n,P) 

- /12/ 
IT. ~{n) =/= (j.>.{p) 1 6,;.(ttpJ:=-0 • 0HH BH6HpaJOTeR no KOH-

eTaHTa.M oelu•moro cnapHBaTeunoro Baaruw,nene_TBHa H3 npHHitHIIa 

rpa,IUIOHTHOH liHBapna.HTHOeTli ra.MHJil>TOHHa.Ha. 
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· B CJiy'lae I OTnpaBHOil TO'IKOfi npu onpe,neJieHim KOHCTaHT G>.. 

u CJe>.. RBJIReTCJI llJll.BllJII>Hoe onueamm ::menep:ll:MeHTaJII>Hofi ::mepnrn 

2 ~ · ( MH .31 ) ypoEHR. B nepEyiO O'iepe.n~> ncCJie.u;oBaH mm 
WHKIU!ll w2~ (a-2, ~ )= E(2.U3.tc/p )VIR Te lf Cd BR.n 3TllX cpynK-

UHH. IIpaKTU'ieeKU o,nnnaKoB u OHH OTJIU'iaiOTCJl JIIliDI> no a6eOJIIOTHoli 

BeJIU'1IDie. Ha pne. I ;ll:ao6paxenu KpnBue 

~ H30TOllOB he 
W2 t-(aez,G.2)= E(2n3Kcn. 

" -

Bu6paB o.nmi u Te lKe ae2 JI Ga na o6JiacTn nepern~a Iqm-

Boi1 w2~{~, ~)~ E(2P7 itcn. (eM. puc. I), .IJ;M paaHUX IlSOTOllOE 

O.IJ;HOrO 3JIOMOHTa MOlKHO OnHCaTl> e y,nOBJIOTEOpllTOJ!DHOii TO'IHOCTl>IO 

3Hepruu 2: H 3; ypOEHeti B H3y'1aeMUX ,gnpax. B TO lKe_ Bpe- . 

Mil paetJeT e noeTORHHOil ~2 ll0Ra3UBaeT O'JOHl> eHJII>HOe OTIUIOHe-

HHe ~~ OT aKCllepHMeHTa IIO Mepe y~eHUR OT ll30TOIIa, DO 

KOTOpOIJiy KOHeTaHTa 6UJia B!l6pana. 

Ilpil .li3MOHeHllli KOHeTaHT• B,IJ;OJ!l> KpllB!lX W2 ~ (a-2 , q,_)= E(2~)3Kcn 
(T.e. no Mepe yBennqenll:a Gz ) BeJIH'llina EepoRTnoeTn E2-nepc

xo.na ,IJ;OBOJ!DHO 6UeTpO yMen:r,maeTCR. 3TO npo,neMOHCTpVIpOEaHO Ha 
'( . f26 ,.._ ) . 

pRe. 2. na npHMepe R,npa te .• IToaToiJiy, '1To6u nOJiytJUTI> 

B(E~) 6JIUaitoi1·K · aKenepHMenTy,. npnxo.nnTeR nenoJII>30BaTD 

. * 
SaBUIUOHHUe 3Ha'leHim aiMJeKTlfBHOro aap:R,IJ;a e • TaKaR BeJIH'lli:Ha 

e * , O.IJ;HaKO, o6eenetJRBaeT JJ.ylJIIIee eorJiaeiie e :menepliMeHTOM, 

tJeM e :ao npu 
. :? 

ae2 = con.sf-. 'lf 62= _o 1 XOTR B 060HX CJiy-

'lame xo.n B(E2) oT H30Tona K uaoTony ~epe.naeTeR npaBWlt.no.

YeiiJieHHe KBa,npyrroJII>Horo enapnBaHnR napymaeT KOPepenTnoeTI> E 

BIIpaJB:eHHii .u.n.a B(E 2) ~ ocJiaclJIReT KOJlJIOKTliBHoeTI> .2; -'coe-

TORHHR. OcnoBHYIO poJID E yMeHI>IllelmH B(E2) nrpaJOT n- p 
e:u,1u _B Itrura.ne tJaeTHna-'IaeTHU.a. 

~ . ~ 

. ; 
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/ 

6 

0. 

l 
~ ,, 

A. 

'P: 

PeayJILTaTI.l ,ItJI.fi COCTOmiiDi 3-_ B UeJIOM aHaJJOl'll'lHU pesyJI:OTa

TaM ;IJ.JIJI. cocTo.IIIDI:fi 2+. BeJmtru:Ha 8(E3) · npo.HB.JIHeT r~eHJ>r:zyro 

'lyBCTBl!TBJILHOCT:O K BRJJJO'IBIDUO B3aiiMO,neilCTBllll B KaHane lJaCTY.Ua

'laCTH.IJ,a.0 'IeM B(Ei.) 

.B CJIY'Iae IT noJIYtJBHil cymecTBeHno OOJilill!He 3Ha'lBHRH S. rn) 

n _l.~Jt) ,._ 'IeM,. G..\. B c.rrytJae :r. BllliJJIOtJeHMc..· n.:- p B3ai1MO~ 

,IteifcTBIDI B Ka.HaJie 'JaCTH~-'laCTH~ ,naeT B03MOJKHOCT~. y,noBJieT-'

BOpllTeJ!l>HO onncaT:& 8_(E).) . C OO~HllMll 3HalJCHll.flMU acix!,eKTllBHO

ro sapa,n,a. Ho~_He y,naeTC.fl C'l'aORmrnllpOBaTl> KOHCTaHTY <e.>v, ¥! ee 

npHXO,llHTCil BllllH~aT:b H Ka.:J!tAOM ll,llpe 3aHOB0 1 '1T06ll npaBHJihHO OllH

CaT:& :meprmr .. z; 11 31- ypoBne:fi. 

.• 

rJiaBa ll llOCBrunBHa. :HCCJieonomHMIO BJ!HilHHil BBe,llBHHllX 

B rJiaBe I MYJII:.THllOJII:.-MYJil>THnoJII:.HllX CMJI B KaHane tJaCTI1Ua

tJacTH.u,a. na B3ffiiMO,neiicTBne KBa3HtJacTint c cponoHaMM. B § I, 'ocno-

BaHHOM. Ha pe3yJII>TaTa:x pa6oTufi3/; paCCMOTpeH.O. B3aHMo,neilCTBl!B . 
" 

napHbiXBl!Opaunil, KOTOplie reHepnpylOTCSI MOHOllOJil>HbiM B3aliMO,neilcT-

BllBM B Ka.HaJie 'JaCTH.IJ,a.-'IacriJ:.u,a., C '.ItEYXcJloHOHHHMll o+:..CocTOmiMSIMll,_ ·. . ' . . p 
~ . . 

B nep:eyiO O'Jepe,n:D C 01 - ypoBHBM.,n:eyXJllOHOHHOrO TpMnJieTa. ITo-. 

JiylJeH!l ypaBHSHRH, onpe.ne.runo!llHe :meprnn COCTOSIJillil, CTpYKTYPY :llX 

BOJIHOBllX tPYHKUHil 1 Bupa.lltBHRll ,ItJI.fi CllBKTpoC~OllH'IJBCKOrO !PaKTOpa 

pearunm (p; t) • -llOKa3aH0 1 'ITO CMBrinuJa.m:!B p3.3.7Il!'IHI1X MO,n 

.fl,ItepHllX B030yllU(BHnH B CTpJ'KType o+- COCTOmin:fi MOJKBT 3aMBTHO 

:ll3MBH:HTl> CllBKTpOCKOill'I'IBCRRe <PaltTOP!l (p, t) H (t.~jJ) peaKUn:fi. 

7 



B § 2 IIOJiylJeiru YpaBH8HlUL, oll03B~e paCCtmTaTL BeJm- . 

qmry rurrap.ioHWJecroni OOIIpa.BOK C ylJe'rOM HOBHX. CM. 'KOHKpeTHUe 

pacTieTH npoBe,n;eiru B nsoToirax · Te n Cd · ·, c· KOIICTBHTa.Mir lif"J= 

= G,.,.CpJ= GI"I'fi4, ~5/ • B BTOM CJzy.lJae KBanpyno.Jri,aoe crrapHBaHIIe 

OCJia6JIHeT B3aHMO.Il8llCTB:IIe KBa3Wl8.CTli~ C <floHOHaMII, YM8HLIIJ8.8T 

8.Hl'apMOlllilJ8CK1Ie IIOllpaBK:II .I1JIJI KBa,n;pyi:iOJILHHX ·xOJie6amtil; B Ta6-

JI~e I npilile.IleHu HeKoropue TeopeTWJecime: H sxcnepHMeHTam.liHe 

:xapaKTepHCTHIG! COCTOmrni1 1 r = 2 r B-H30TOllaX . 'fe. H C ci 
ITo cp~He~ co c.nylJaeM 6'.._ = a . yBeJllitmBaeTCSI IIpHMeCL' .IlBYX- . 

<lJOHOHIIOll KOMIIOH8HTI1 13 COCTOSIHH:II /2 ~) , 'tJTO ll03BOJISieT YJIYli-... '• . 

lliHTL O_IrnCaHIIe :meprllfi . 2{ - ypoBHefi B '/e · H .,Cd 1 B . . 

. lJ8.CTHOCTII, Y.IIOBJl8TBOp1ITeHLHO OIIHC8.TL HHEafimHe B036y~eHHI18 
· ff0

1 
ff2 

cocTOSIHlli! B Cd • Ho n s,n;ecL Tpe6yeTCSI yBerrn'IeHne s@leK-

TimHoro saPMa e * ,!tJISI rrpaBMLHoro orrnca.HIISI BepoSITHOCTeii 

SJieKTpoMa.rHHTHHX nepeXO;IJ;OB II KBa,npyiiOJILHHX MOMeHT(>B Q2 (2+) 

YBeJIII'JeHne . e t' SIBJIJieTCSI CJie)l;CTBIIeM Toro <IrutTa, 'ITO yrJ3 

B rapMOHH-iJecKOM IIPR6JIIDKeHH:II BKJIIO'IeHl!e HOBHX CWI B Ka.HaJie . lJ8.CTII

ua-TiaCT~a npHBO.IIliT x sHa.tmTeJILHOMJ yMeHLmeHHIO. B(E A) 

: B TpeTLeii rJiaOO B p~ CBepXTeKytiefi MO,IJ;eJIIi a'!'OMHOro . . . 
--.ff.n!Ja-iisyTieHH J3ucoKoBos6yjK,n;eHHu~ cocToSIHri.sr He'IeTHHX c<IJep:tf!Iec-

KHX .II,ll;ep,' TaR KaK UOCJI8,IJJiS!ll McUiteT 6UTL MO,ll;l!~poBa.Ha. "Trutl!M . .. ,_. 

06pasOM,· "'T06!l OIIHCI1B8.TL COCTOSIHHSI C llpOM8lltyTOlJHOfi l! 60JILmOfi 

SHepr~efi Bos6ynt.ne~. B § I .o6cYJK,IraeTCSI MO,IJ;eJILHa.SI BOJIHOBa.SI .. 

<!JYHKUIDI BI1COKOB036ykeHHOro .CO.CTOmnm' li CIIOC06!l pemeHIUI ~~CTe
M!l He~nmefiHux ,Ypa.BHeHHfi 1 KOTOJllle o~e,n;~~T sHeprH:II COCT~·SI-:
mlli l! CTpYKTypy liX BOJIHOB_IlX tPYHKUllil. 
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Henocpe,I\CTBemwe pewemm Taxon CHCTeMU npe,I\CTa.IlJIReT 

aHa'IHTeJl:&HIW Tpy,I\HOCTH, Tax Rait H806XO,IUIMO IYCIIOJ1:&30MTI> . 

60JILil!Oll O,I\HO'laCTH"l!U1ll 6a3HC I:! 60JINrrOe IIpoCTpaHCTBO O.I\H$HOHHHX 

COCTOnHIDi • II03TOl.lJI npe,JlJiaraeTCSI MeTO,I\ IIP,fiMOrO pactieTa ycpe,I\HeH

II!:lX xapaRTepllCTHR B036y.ll\li,eHH!:lX COCTOJIHHii, He Tpe6yKmJtii. npe,liBa-. . 
pnTeJI:&Horo pewemm ceeyJIRpnoro ypaB~JIDI:ir. Tax, DrllecTo pewemm 

ceRyJIRp!foro ;ypa:BHeirWI, n Haxo~emm BeJiwmHu O,I\IIoKBa::mtiacTHti~ 
. . .. i . . . ' :.·· .. 

Hoii KOMTIOHeHT!l CJ ,1J,lUl Ita.ii\noro cocTommii~ MOJKHO pacc'IHTaTI> 

c!JYHIU.UOO · Sltl :.-
.J. 

· 2 A <l · 1.. i- f{?l . 
. ~ r?J= ~(c;)2n[rz~r.f+ if 1 = 2tr · [£.;-rr?J~?J2+ t'£t+·f'f?>F-

(3} 

r,I\e cJ - snepl'WI KBa3UtiacTnll;!1, A ....: napru.~eTp ycpe,I\IIeiiHR, 

'f(?J 11 'f(?) - lf3B8CT!f!lCqlylllUJY,H O,I\HOKBa3ll'laCTR'IIII:lX 3H~~ 
rlfil n napaMeTpoB rar.mJI:&TOHHaHa. Trutasr ci;op!JJYJia 'IIOJIYtiaeTCJI ,Il,JIJI 

BOJIHOBOii cDyHKJ.J;lm, CO,llepJKameii TOJlbRO ROMITOH8HTfl . ()( -f- 11 . el-f Qt-

.B § Z na 6ase npe,II.Jioxeuuoir MO,I\eJlll naytieHa q;parMeHTa-

uun COCTO.iumll 3 S~ . 1 3p1; 2 1 3p3; 2 B HetieTH!lX ll30TOIIaX 

Slz n 7'e .. ~Ha pH c. 3 B KatJeCTBe npHMepa npHBe,lleHa !flparMilHTai.IHH 
. . . 129 

ITO,I\060JIO'Ilill .. 3s 1/2 B . Te • B Bll,I\e B8JlTllltaJll>HilX 

JlU.HIDi ,1\aH~ B~Jllltm;!l :( tJ.; f > 0.05 • \rlopu.a pacnpe,lleJI8HWI CE

Jlhl O,I\IIO'lacTntiHoro cocTomnm ~o cnei~Tpy. M8PHHX Bos6y.ll\li,eHHii 

pesico oTm!'laeTcR aT Epeiir-Bnrnepcmcw:iii~ CocToRHHe 
. . ~ - ~· . ·. . . . 

ORa:iUBaeTCSI 1JpaiTileHmpoBilmiw~ B 60JII>Wefi cTenenH, 
. ·' . 

3p3/2. 

3.sv2. 'I eM 

l! 3p,/2 • 

./ 10 

{C:tz/ 
{.0 ~ .S.si?J 

0.8 

0.1) 

0.~ 

.• 11 

1).2 

129 Te 

- A;, 0.5·M3& 

---A=1.0·H3& 

E·H3B 
a'',-,~ 
. ~ it 6 8 ID • 

. 129 
PRe. 3. i.!ipai'MeHTaJ.J;lm IIO,I\OOOJIO'IKl! 3 SVz · B Te 

C ,I\OBOJI:&IIO lipoCTOH ~bJIHOBOii {:f,~HRI.I;Meii (BKJID\Iti.KJI!Ieit TOJILKO 

KOMTIOH8HT!1 o<.t ll o<r a_t-) MOJKHO Y.I\OBJ18TBOpUTeJI:&IJO omrcaTL 

clJpai'MeHTalJ,llD O,I\HOKBa3II'laCTl!"l!IbiX ~OMliOH8HT B C(.iBpli'JeCRllX 

' 
R,I\pax. 

!Ia OC!IOBe paCC'll!TaiiH!lX TaKRM Oelpa30M !le~I'lll!l ( c; y (IIJIH 

.S::,fiJ) <lwin: Bhl\ll!~~IJ~ CliJIOBh!e {flyHKUI:!li. S- If f - HeilTpo

IJOB B Tex xe R.I\pax. B sTofi o6.nacTII ll!aCCOBWC 'IllCeJI ( A "' I20) 

Cl!JIOBafl ifJYHRIU1!l S 7" HeiiTpOHOB ,1\0CTl!raeT Ml\Hl!MYfl!a II OIITII'lec

Kafl, MO,I\M:& He B. COCTORHIDI npaBIIJll>IJO QIIl!CaT:& ee BeJlll'lll!JY~ 

B <raCIJll!Ue 2 npnBe,I\eHh! pacctJirraHHh!e 3Ha'JeHl!R CMOBHX ifJYHKmrli 

. ' 
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Ta6.mma 2. 

Pacc'lHTa.HHIW sHa'leHI1Jl .s - BOJIHOBUX· HeiiTpOHHHX CMOBHX · 

qtyHI~ 

KoMnayH.n· s. 10ft s.- to't 
.H.IqlO . • 

ontxrrt pacve11t. 

11'1 Sn. 
+ .J 

0.37- 0.15 0.2 

tt9 Sn 0.35 ± 0.20 0.2 

t2tsn 0.09 ± 0.05 o.r 
123 .Sn 0.40 ± 0.25 o.r 
{25 Te 0.7 ± 0.2 o.r 
121 Te 0.3 ± o.r O.I· 

f29 7e .0.25 ± o.ro O.I 

. t3f Te 0.50 ± 0.25 o.r 

s -neiiTpOHOB So • Mo.ne.n:o npaBIIJil>HO ormCimaeT B6JIH'lliHy 

cliJioBo:ii <J:lYHKUIDr s - HeiiTpoHoB B He'leTHHX nsoTonax Sn. li ie • 
O.nrwBpeMemro no.n:y'IeHo y,noBJieTBOpnTeJI:&Hoe corJiacne c :mcnepnMeH

TOM .ii.mr· CMOBOii clJYHiuum f - HeiiTPOHOB, KOTOpa.H B 3TllX. l130TO

nax .noc TuraeT MaKCllMJ'Ma. § 2 ocHoBa~ Ha pesyJI:oTaTax pa6oTII6 • 17 I. 

B ~eJIOM no.n:y'l'eHHlle pesyJI:&TaTu cBn.neTeJI:&CTBYilT. o 6o.nWm:x 

B03MO~OcT.HX cBepxTeKy'tJe:ii MO.IJ;6Jll1 aToMHoro .H,npa. P~pa6oTaH-

. HID! B pal.UtaX MO.IJ;6JIH annapaT ll03BOJIII6T H3y'tJaTE pOJib HOBWc · KOMnQ

H6HT OCTaTO'tJHUX CM 11 TeM CaMuM aHanH3HpoBaTl> BCe. 6o.nee li 6o

Jiee Tomcne a@leRTll B .H.n;epHHX c~eKTpax. llepBoHa'tJan:&Ho npHcnoco6-

JieHHa.H .ii.mi OIIHCa.HM CJia60B036ylK,IJ;emiux .H,n;6pHUX ypoBHe:ii MO.IieJI:& 

ormsaJiac:& npiro,n;Ho:ii 'H .nJili nsy'tJeHH.H . cocTo.lllmit npoMexyTO'IJHott n 

BllCOKOH 3Heprl1ll B036y~eHRH. 

12 

0CHOBime pesyJI:&TaTll ,ll;liCCepTa.IU1H onydJIUKOBaim B pado

TBXIII;_I7 I. OHll ,n;oRJia.,ItllBaJll~:& Ha ceMrmapax Jia6opaTopnn Teo

peTH'!ecRo:ii · clJHsHKH · 06'I:.e,Il;llHeHHOro IIHc THTY Ta . .H.n;epHux nccJie.nooo

HIDi, XXYl COB6iiJa.Hl1ll no smepHO:ii ~meKTpOCKOIIllH II CTpyKType 

aTOMHOro smpa (EaKy, 1976 ro.n), Ha IX MeJIO.l:YHapo.n;Hofi JieTHeii 

mKOJie no .H.n;epHoii ciJnsrrKe (MaKOJiaiiKH, IIHP, 1976 ro.n) n. ua Mex

.nyHapo.nHoM CliMn03IIyMe IIO BllCOKOB036yllt,ll;eHHllM COCTO.flHH.HM B M

pax (Kl7rnX, <I?Pr, 1975 ro.n). 

JlnTepaTypa: 

r. B.r. co.noB:&eB. Jit3T<II, 35, 823 (1958); 36, IS69 (!959). 

2. S.!r.Bel.yaev. llat~Fys.Kedd.Dan. V1de5e1sk.J1 , Ne11 

(1959). 

3. H.H. Eoro.ni06oB. JleKUIDr no KBa.HTOBO:ii cTaTIICT~Ke, KIIeB, 

Hs.n-Bo "Pa,rurn:&cKa IliKOJia",. 1947; H36paHH!lE~ TPY.IJ;ll B 3-x 

ToMaX, T. 2, ns.n. "HayKOBa .nyMKa", KIIeB, 1970. 

4. J.Bardeen, LeCooper, I.Sohrieffer. Phys.Rev., 108, ].175 
. (.1957). 

5. H.H. Eoro.ni06oB. ,UAH CCCP, ,ill, 52 (1958). 

6. A.Bohr, Bellotte1son, D.Pines. Phys.Rev.,110, 9J6 (1958). 

7. B.r •. co.noB:&eB. TeopH.H CJIOXHUX .H,nep, M., HayKa, 1971. .,. 
8. A.M. B.nomiH, B.B. BopoHO.B, JI.A. ManoB, B.r. CoJioB:&eB, 

q• CTO.flHOB. 3~, 1, 952 (1976) • 

9 •. v.a.so1oTiev. JIKR, ~847, Dubna, 1975. 

. JI.A. ManoB, B.r. Co.noB:&eB. H<I?, ~. 53 (1976). 

10. s.:r.rewal.dt J.Speth. Phys.Lett., 52B, 295 (1974). 

H.H. Eop30B, c.n. KaMepnEReB.llpenpHHr ~3ll-580;0dHIIHCK,1975. 

r .. Kllp'leB, JI.A. Ma.noB, B.O. HecTepeHKO, B.r. COJIOBWB. 

Olliill ,P4-9697; .l(y6Ha, 1976. 
. ; 

13 



JI.A. Ma.ncJB, B.O. HecTepeHRo, B~r. CoJioBI>eB 

Phys.Letters, ~,247 (1976). 

V.G.Solov18Tt ChoStoyanoT, AoloVdoviD, JINR, ~OJ97t 
Dubna, 1977. 

II. A.H. B;uomrn, .n. ·,naM6acypeH, B.r. CoJioBI>eB, 11. CToJIHoB. 
~ . 

H3B. AH CCCP, cep. qM3., ·.4Q, 2183 (1976). 

12. ,n. ,llaM6acypeH. OHHH, P4-10358, ,]Jy6Ha, 1977. 

13 • .n. ~6acypeH, A.H. B;uo~nH, 11. CTORHOB. 

CoOClll\eHne owm, P4-8778. ,]Jy6Ha, 1975. 

14. A.H. BnoBna, .n. ,llaM6acypeH, 11~ CTORHOB, B.r.COJioBJ>eB 

Te3ncu ;uoRi~oB XXYIT CoBemaHHR no R;nepHo~ cneRTpo

cRonnn n cTpyRType aTOMHoro R~a. TamReHT. JI., 

HayRa, 1977, cTp. 408. 

15. A.H. BnoBna, .n. ,naM6acypeH ', 11. CToRHoB. 

owm, P4-I0546, ,Uy6Ha, 1977. 

16. VoGoSOloT1eTt ChoStoyanOTt DoDaabasuren, A.loVdoTiao 

Inter.symp.on B1SblY Excited States 1n Buole1. 
Proo. TOlel, Jul1oh, 1975, p.lo9. 

17. DoDalllbasuren, VoGoSo1oT1ev, Ch.StoyanoT, .loloTdoTino 

J.Phys.G: HuolePh78•t 2, 25 (1976). 

PyKonncb noctynnna·B n3~atenbcxnn oT~en 

18 anpena 1977 ro;ua 

14 

~ 

~-; 


