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'1 KonneKTHBHbte Kone6aTenbHbte COCTOSIHHSI ztecpopMHpOBSHHbl~ S!Aep a HBCTOHUlee-BpeMH 
. \ . ·-

HHTeHCHBHO uayqa10TCH 8KcnepHMeHTBTopaM~ H TeopeTHKBMH.-B 3KcnepnMeHT8X no·Heynpy-

'' roMy. pacceHHHIO, B qacTHOCTH, npH KynoHOBCKOM B036yJKAe'HHH, YABnOCb HBllTH 'pHJl KOn~e~-.-
' . ' '' ; . ' . 

'THBHblX COCTOSIHHll KBBApyilonbHOI'O H OKTynonbHOI'O -THilB B qeTHo.:.qeTHblX smpax. Hec~OnbKO 

'., • · I COCTOBHHil, 06'bHCHeHHblX KBK KonneKTHBHbte, Ha6n10ztan0Cb H B HeqeTHblX A - su1pax.-. Co~,:. , 

1' 

TOSIHHSI KOnJieKTHBHOil · npHpoAbl npoHBnSIIOTCSI I! B 6eTa-pacnaAC1 npHMbIX SIJlepHblX, peaK,llllSIX 

H T.A. 

T~Koll nporpecc' B 3KCnepHMeHTBnbHbIX HCCnCAOBBHHSIX Hepa3pblBHO CBH3aH H C nporpec- ,' 

·~ COM 

- I , , , 

B noHHMaHHH npHpOAht KonneKTHBHbtX cocToHHHll; H aTo 'rioHHMBHHe cBH,3aHo a· cso10· 

oqepCAb' C nporpecCOM B 'TCOpHH CTpyKTypbl S!Apa, KOTopaH pa3BHB'.1nacb B ,ABYX' OCHOBHbIX, 

aanpaBnCHH!tX. nepBOC H3 HHX -OCHOBbIBBeTCSI HS o6o6meHHOil MOAe~ 0. Eopa 1 H 6. MoT:,_, 

TCnbCOHa,. paaBH~Oli nanee B pa6oTSX A.C. naBbIAOBS II ero COTpyAH~KOBo B, uccneni>~~H~SIX' , 

3TO;O aanp~BneHHSI -nonyq~HO MHOI'O BalKHbIX u HHTCpCCHbIX p~aynbTSTOB. PeweHHCM YP~;iie..:, 
' ' ' 

, HHH lllp~nnHrepa · c raMHnbTOHHSHoM, HBHo coneplKSlllHM ·KonneKTHBHbte KoopAHHBTht, ·•6btn 

",. ~a,IIAeH pHA aaKoHOMe~no~:rell AnH. a;epr11il H BepoHTHOC.T~il n~pexonoB · pa3Hhtx · K:nne~;HB:-

HbIX, COCTO~HHli (KOne6SHHli H "spameHHil) AaHHOI'O, S!Jlpa. 

B pa60TSX BToporo uanpaBneHHSI aTOMHoe'gnpo paccMaTpHBaeTCSl,KSK,CHCTCMa 

HyKnOHOB,· ABHlKYlllBX~SI B cpeztneM COMocornacoBSHHOM none B CBSl38HHbIX ueioT~pbI~ ~o-'•, ,.' 
. , , , , , ,'. , . . , , , I. 

nenhHhtM B3BHMoii.ellcTBBeM. npu · pewenuu TaKBM o6paaoM nocTasneuuoil aaztaqu .· oqeHb rto-
. . , . , 11,21 '· , .· , 

ne3HblMH oKaaanucb MeTOAbl, npuMeHHeMble B TeOpBH CBepxnpOBOJlHMOCTH , • Ha HX oc-
.. • '1 

' ' ' 

MOAenb STOMHOI'O 'Hnpa ,C CM.; H~IIJ?H-HOBe 6btn8 'nocTpoeHa TSK H83blB8eMSSI cBepxTeKyqasr 
/3/, ' - ' . ' 

Mep, ), B KOTopoll yAanocb-06'bstCHHTb PHA CBOliCTB HB3KonelK&UlHX COCTO~HBll. cp~AHHX a 

' ' ,Tst~enux srnep, TaKax,KaK BO3HHKHoBeHHe menu B cneKTpax_ qeTuo-qeTHbIX srnep, anaqeHnst 

118pHbIX 9H8prnli, iienaqff~bl MOMeHTOB HHepUHH Ae'¢opMHp0B8HHblX Sl!lep, H, M~OI'O I JlpyrHX. 

nn_H paccMOTpeHnn KCJn~eKTHBHhIX cocTosinnll Hano yqecTb Ty qacTb, B;anMonellcTBHH HyKno

HO~,. KOTOpast He yqTeHS B ·cBepxTeKyqell· _ MOAenB C He3SBHCH~blMH KB83ffqSCTHUSMH 0 . M~-
, . - ' ·\ ', .. ' ,, . ' ' ,' . 

T8MSTHqeCKB TBKasr·_npouenypa ocymeCTBnHeTCst'o6bltiHO eme OJlHIIM MeTOJlOM.aaHMCTBOBSH-, 
. , . . . ' /4/ .: . ,, 

HblM H3 KBBHTOBOll CTSTBCTHKB- Me,:oAOM npn6nHlKeHHOI'O BTOpHqHOI'O KBSHTOBSHHSI •. K /' 

aTOMHOMy 

MOMY, _M. 

S!Jlpy B CBepx:reKy'leM C~CTOSIHB~ TSKOll MeTOA 6hln,'npnMeHeH BnepBble; ,.no:-Bn'nn.:.'' 
'/5/ ' . . ' ' ' , ' 

BapalllKe , B 1960 roAy. C Tex nop Mlj!TOA qacTo npnMe!!StnCSI K pe11I!3HHIO, paa- _ 

HblX npo,6neM CTPYKTYPhl STOMHOI'!> HJlpa. 

3 
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B pe<!,epHpyeMoll AHCCepTaUHH HccnenyroTC>I !(OnneKTHBHble HepoTaUHOHHble COCTOIIHH>I 

Aeq>opMHpo~a~Hb~X >!Aep Ha OCHOBe ~eTOAa np'n6nmKemioro B;OpH•moro' KB8HTOB8HH>I B paM-
,, ", ' . ' . ,, 

KSX' CBepxTeKy'lell MOAenH BTOMHOI'O >!Apa •. ITocne BBeAeHH>! n §§ ·2 u 3 o6cyJKAaeTC>I BbI6op 

MOAenbHOI'O raMHnbTOHHaHa H AaeTC>I o630P o6mux MaTeMaTH'leCKHX MeTOAOB peweHH>I >1nepHOll 
,..1; ' 

3auaqH MllO~HX,: Ten C napHb!M .H MynbTHnOnb-MynhTHirnnhHblM B38HMOAeilCTl:IHeM, • , 

11-IOi 
B § 4, OCHOBaHHOM Ha pe3ynbTaTax pa6oT . • HCcneAOBBHbl OKTynOnbHble COCTO>I-

. ~ /12-14/ 
HHII qeT,HO-'leTHblX >!Aep, H B § 5 Ha OCHOBe . pa6oT H3nOlKeHbl HeKOTOpble qacTHble 

.npo6neMbl, .BO~HHKaromue, npu HccneAOBBHHH KBaApynom,HblX COCTO>IH~ll. B § 6 llOBTopsieTC>J. 
: /16/ . . 

COAeplKaHHe pa60Tbl ' • OH nocB_!IllleH !3bl'IHCneHHIIM BepOIITHOCTelt :meKTpOMaI'HHTHblX ne-
. . · .. · . . . . , B /19/ .. 

peXOAOB,H3 KonneKTHBllblX· COCTOIIHHlt. § 7 H3nararoTCII pe3ynhTaTbl pa60Tbl •. B Helt . -. ' . . . - . 

paCCMOTpeHbl B ·paMKaX /UiHHOlt MOAenH COCTO>IHH>I He'leTHblX A - >!Aep, 8 3BKmo~eHHH B '. ' ' ' . ' ' 

§ ·s ASH KpBTKHlt nepe'leHb pe3ynbTaTOB nccneAOBBHHll,onncaHHblX B AHccepTaUHH, 
I 

§ . 2, Bb16op MOAen1,Horo raMHnbTOHHaHa 

' ' . ' ,~ 
B aToM naparpaq,e, cn.eAy>1 Sopy H MoTTenhCOHy . , Mb! npnsenn apryMeHTbI An>! Bbl- . 

·'· 6op;a raMHnbTOHHaHa B BHAe: 

H•H .... 
') 

+ Hpalr + H ooll 

T.e~ raMHnbTOHHaHa, COCTOlllllero H3 cpeAHero nonH, napaoro B38HMOAellcTBH!I H KonneKTn'B-· 

' HOI'O B3811MOAelicTBHH. 

'\. OcTaTO'IHoe B3aHMoAellcTBHe HyKnoHOB pa3riennM Ha KopoTKOAeltcTayromyro H Aanbao-

AellcTnyromyro qacTH, :rnaBHbIM aqiq>eKTOM CHn K_O~OTKOI'O paAnyca A8liCT!3llll lIBnHeTCSI nOHB~ 

neHHe B KaHan,e '1aCTHUa-1IaCTHUa Bb!AeneHHOI'O COCTOSIHHSI C HyneBblM MOM8HTOM, B KOTOpOM, 

KoppenH~onaH1,1 1IaCTHUb1, HaxoAHlllHecH Ha op6HTax, conpHJKeHHblx npn onepautiH o6pameH~H; 
. ' . 

. BpeMeHH, ITOK838Ho, 'ITO MOAenbHOe napHoe B3aHMOAeltCTBHe BHAa \ 
H • -G Ia+ a+ a , a , · 

' ( 
. +.' 
a . 

/ a+' 

pall !1 111 ,.,+ a- 11.-- • + 

onepaTop POlKlleHH>! 'laCTHllbl B COCTO>IHH~ s , s -COCTO>IHHe, conp>!lK8HHOe s+) i 
npHBOAHT K TaKoMy lK8 KorepeHTHOMy aqiq>eKTy, KaK 6onee peanHCTH'le,cKoe ~OpoT~o_ilelicTBy-

10111ee B38HMOAellcTBHe, 

. ·' MaTpll'IHbifi aneMeHT 'AanbHOAelicTBYIOlllH'x; cun B KaHane 1IaCTHUa-AbipKa. COA8J'.'.lKHT 'qacTb, 

KOTOpyro MO;KHO HHTepnpeTH,poBaTb KaK. nornOl!l8HHe H pOlKlleHHe 'CHCT8.Mbl - 'laCTHUa-AblpKa . , 

noneM. EcnH 'laCTHUa C AblpKoli HMeIOT .. ,cyMMapHblli MOM8HT J TO cneUHqJH - : 

'leCKaH
1 

• 'laCTb MaTpH'IHOI'O aneMeHTa COAeplKHT TOnbKO KOMnOH8HTV J pa:moJKeHH>I, 

·,-AanbHOAelic7syronmx CHn no nonH!fOMaM nelKaHApa. l1 B CBOIO O'lepeAb KOMnOHeHTa J CHn 

(iinH, ,APY;I"HMH' cnoBaMH, CHna MynbTHnOnblIOCTH J ) npHBOAHT K nOHBneHHIO COCTO>IHH>I C 
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✓ 
MOMeHTOM J B KaHane 1IaCTHllli.:.AblpKa, Bb!AeneHHOI'O cpeAH OCTa_nbHblX no ,:rneprHH H nepo-:, 

.>ITHOCTH !1epex0Aa. MoAenbHOe 

✓' 

'KonneKTHBHOe ·.B38HMOAellcTBl!e 
- ' . w ·+ 
Ho~II • -~ T QA/' Q"iz 

>. npoeKnHH µ 

BHAa 

),.KaK H B cny1Iae napHoro ( QA/'- onepaTop MynbTHnonbHOI'O MOMeHTa 

B3aHMOAeltcTBH>J, npasnnbHO annpoKCHMHpyeT 6onee· peanHCTH'leCKHe AanbH~A~ltc;syromue cu-· 
. " ' . . 
_ nhl. 

§ 3, MeTOAbl y'leTa napHblX n MynbTHnonb-MynhTHnOnbHblX CHn 

\;' 

PeweH11e'·3aA81IH C napHblM B3aHMOA8ltCTBl!eM 6blno BnepBble npeAn0)1(8HO 'n ,TeOpHH 
, ll 21 .., · . ' ·. · . · 

·cnepxnpoBoAHMOCTH .' • KaK ,caMbllt yAo6m,dl H3 .Pa3HblX ..,n3H'l8CKH 6nH3KHX cnoco6on pe- ' 

~~HHSl
1 
n: AHCCepTaUHH H36paH BapHallHOHHblll M~TOA 6oroii"ro6ona, lIBn>110mnltcS1 0606111eHH8M 

•. ' .· ', , • , • • . I . . • • 

_H3B8CTHOI'O,M8TOAa XapTpH-~OKa.B.~nccepTaUHH'M8TOA H3nOJK8H Anll 06111ero ~3aHM~AeliCTBH~ 

H, TOnbKO nocne nonyqeHHH ypanHeHHlt npHMeHeH K 1IaCTHOMY :cny'laro napaoro B3aHM0Aellc-i--: 

BHH. cnepxnponoAHlllero THna u nony'leHbI ocHoBHble ypasHeHHH csepXTeKy'leli ,MoAenn aroMHo--· 

ro,HApa. KpaTKO o6cyJKAaIOTCSI BO;MOlKHOCTH ynyqweHHSI caMolt npoCTOlt qiopMynHpOBKH'MOAe-
' .• • ,•. .- • . . i • . , I I ..., I \ , 

; , nn, -_ aqiq,eKT, ~nOKHpoBKH H npoeKTHponaHH~ Ha npocTpaHCTBO C 3aAaHHblM 'lHCnOM 'laCTHll. . 

lfoH . A8nbH8ltlllHX npHMeHeHHlt yK838H, B npnnolKeHHH A BHA 06111ero OAHO- H _ ABYX'l8CTH'IHOr,o 

. onepaTopa B npeACTanneHHH·_KB83H'l8CTHU, llnH·yqeTa KonneKTHBHOlt qaCTH B3aHMOA81tCTBHH 

H36paa MeToA npn6nHJKeHHoro BTopH'IHoro KBaHTOBaHH>J, CooTneTCTBeHHo ,.:noMY, .MeToAy My~b-;-

THnonb-MynbTHnOnhHOe B3aHMOA8liCTBHe 3aMeHeHO ynpomeHHbIM,' AonycKaIOlllHM AHaroaanH38-: 

, uH'ro, .np11 8TOM HOBOe B38HMOAeliCTBH8 COAeplKHT T8KH8 lKe; nepWHHHb!e. 'l_aCTH H 8HepreTll-

· qeCKHe 3HSMeHaTenn, KaK HCXOAHOe, H B, H8M Y'IT8Hbl, B cornaCHH C pe3ynbTaTaMH § 2'nce' 
- .· ·, -·· '( '" 

npouecc1,1,.,B KOTOpblX napa 1IaCTHUa.:.nbtpKa (ABe KBa3H'laCTHllbI) He pa3p1,rnaeTc>1. Ynpo111e11-

HO~ B3a~MoAeliTBHe nonyqaeTCII 3aMeHoli nap~ <!,epMHeBcK~x- oneparopo~ KBa;H.,~CTHU oAHHM' 
' ', ' . : , ... 

6o3eBcKHM u cooTBeTcTnyromeli M0AHqiHKauHeli I'!!MHnhTOHHaHa cno60A1mx. KBa3H-1Iac-rnu. Ypan.: 

H'~HHH nony'leHbI on>ITb. B o6meM BHAe. B '§ 3 TBKlKe yKa3aH BHA MynbTHnonb-MY~bTHnOnb-
' I • • ' ' 

Horo B3aHMOAeAcTBHH nn>1 AeqiopMHponaHHblX >1Aep a Kna3H1IaCTH1IHOM 6a3Hce,:CsolicTna' 
. . .' >. . . . . _· 

MaTpH'IHbIX~·sneMeHTOB oneparopa r y"" c HHnbCCOHOBCKHMH q>yHKUH>IMH o6cyJKAaIOTC>I B 

,fipHnOlK8HHH 6.· 

_ B · § · 3 H3noJKeH eme oAHH cnoco6 onpeAeneHHH qacroTbl KonneKTHBHblx Kone6aimli, B 

8TOM M8TOA8 Ha >!Apo HaKna~blBalO'l'. BH8WHee no_ne, 3aBHC>llll88 OT BP:M8HH, ~ ypaBHeHHII no-:

ny'laroTCSI H3,yCnOBH>! caMocornacoBaHH>I. ITocTaBHB 3aAS'IY TBKHM o6pa30M, nerKo nony'lHTb 

raMHnbTOHHali BH6pauHoHH<;>A MoAenu c KonneKTHBHOli KOOPAHH~Toli .•B >JBHOM BHAe H yKa3a:b 

' ·, CB>l3b c TeopHHMH,, a "oTOpblx KonneKTHBHbie cocTO>IHH>I TpaKTyroTC>I KaK· Kone6aHH>1 ... >1Aepaoll 

nosepxHOCTH. 

,/ 
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· § 4. 0KTynon&H&1e Kone6amrn '18THo-•teTH&Ix · ne<j,opMHpoBaHHblX · Sinep 

KpoMe H3B8CTHbIX KBanpynon&HblX KoneoaTen&HblX COCTOSIHHII, B pSine Sinep HBomonanHCb 

HH3KOneJKamne COCTOSIHHSI OTpHUBT8IlbHOII '18THOCTH; Hx "•cHCT8M8TH'l8CK08 noSIBil8HHe" H . yen-
~

neHHbte Bepol!THOCTH S118KTpH'18CKHX OKTynon&HblX 'nepexonoB y-Ka3bIBa10T Ha HX KonneKTHB-

HYIO npHpony. B ne<j,opMHpOB_aHHbIX '18TH0-'18THbIX Sinpax·Kir -o- COCTOSIHHSI onycKaIOTCSI' 

' 0'18~~ HH3KO:; oco6eHHO ~ o6nacTH, A.; 228-230: CoCTC:,llHHSI C Kio BCTpeqaJOTCSI Ha aKcne

·,,· pHM8HT8 aaMe:HO ·peJKe, If HX KOnneKTHBHall CTpyKTypa Bb1paJKeHa He CTOilb llpKo. 

, TeopeTH'leCKH B paMKaX MHKpocKonH'leCKOli MonenH Sinpa OKTynon&Hble cocTOSIHHSI c 

Ktr- o- B TpaHcypaHoaoll o6nacTH. nccnenoaanHc&· anepBbie B p·aooTe B.r. ConoB&eaa 11 

111. 
aBTopa 

/8/ . · . ,· . · ' ', /9 10/ 
B pacqeTbI 6&m11 pacwHpeHbl Ha penKoaeMen&Hy10 o6nacT&._ B paooTax '. 

nony'l8Hbl aHeprHH H 11ccnenoBaHa CTpyKTypa Bcex OKTynon&HblX• COCTOSIHHII C , KIT• o- .- I~ 1 

2- H .3-~ B .OOOIIX oonacTSIX ne<j,opMaUHH~ Peayn&TaTbl · p8C'l8TOB 3HeprHII Kff = 0-:. , COCTOSI

HHII, xopo.wo cornacy10~Cll. C 3KCnepHM8HTOM · ( CM. T8KJK8 pnc. 1) • B~CbMB BaJKH~M. pea;n&Ta-

. TOM ,SIBnSieTcll oo'hSICHeHHe onycKaHHSI cocToSIHHII c Ktr-0-- HHJK8 {J - H y -BHopaUHOH.;. 

HblX Y, pSina .H30TOnOB Th U H Pu • O~Tynon&Hhte cocTOSIHHSI ci Kir·-o- SIBJIS110Tc~ 

' KonneKTHBHblMH npaKTH'l8CKH BO BC8X S11tpax, HX BOilHOBaSI <j,yHKUHSI coneplKHT 3aM8THblli 

BKnan MHOrHX nayXKBa3H'laCTH'IHbIX COCTOSIHHli. 3HeprHH nepBblX Kir- 0 - COCTOSIHHll ony

Ill8Hbl 6on&we _'leM. Ha 0,5 Maa no oT1mweHH10 K nepBbIM non10caM ceKynSipHblX· ypaBHeHHli, 

' T.e~. K aHeprHSIM. A~YXKBaanqaCTH'IHhix COCTOSIHHII C Ktr - o-, • HuJKallwne Kir = 1-. 2- coc.!' 

- . ' . ' ; ' 
TOSIHHSI SIBill!IOTCll KOnneKTHBHblMH B H8KOT0pb1X CilY'IBllX, onHaKO B OOilbWHHCTBe Sinep OHH 

·., 6nH3KH no 6aoeli npnpone K ne:yxKB83H'IBC~H'IHhiM 'cocTOSIHHHM. TaK, iipnMec& ocTan&Hbl.X 
• I ' • ' - • • • 

. COCTOllHHII K nByXKBa3H'laCTH'IHOMY, OTB8'1BioIUeMy' nepBOMY nonIOCy, COCTaBnlleT 2-20%~ 
, . I . ' , 

3HeprHH ·nepBblX K,r, = 1-, 2-·coCTOllHHII noHHlK8Hbt'Ha 100-300 K3B no"oTHOW8HHIO K nep.;. 

Bbl~ non10caM~ CocTOHHHH C Kir = 3.: llBilllIOTCSI npa~TH'l8CKH 'IHCTO AByXKBa3H'laCTH'lll~MH.' 
. . /7-IO/ . . . . . . ·. . . . . 

B uenoM peayn&TBTbl paooT, ynoaneTBOPHTenbHO OO'bl!CHSIIOT HM8IOUIH8CSI aKcnepH1:4eH-

Tan&Hbl8 ABHHbl8 no OKTynon&HblM CO,CTOllHHSIM '18TH0-'18THblX A8<j,OpMHpoB8HHbiX Sinep .H TBli;'." 

·. JKe xopowo ·cornacy10TCS1 c aKcnepHM8HTBn&HhtMH naHH&IMH, · nonyqeHHblMH nocne npoBeAeHHll 
, . . I , • . • , , 

paC'l8TOB, ff § 4, H3/IaraeTCSI TBKJKe pl!A npo6neM ,B03HHKWHX npH peweHHH ypaBH8HHli, Ta.: •. 
• I . • . , . , . . , " 

KHX, KBK. yqeT naneKHX COCTOSIHHli nyTeM nepeHopMHPOBKH · KOHCTaHT B3aHMOA8IICTBHSI, 'Monn-

<!iHKBUHSI M8T~Aa BKilI0'18HH8M a<j,<j,eKTa 6noKHpoBKH H ynyqweHHblM BblOOpoM" XHMH'l8CKoro·~ · 
,' . ~ • , l . . • ' . ' • ~ : 

no:eHUHana, p~W8HH8 ypaBH8HHli npH p83Hb1X KOHCTaHTax HeffTpOH-HeliTpOHHoro, npoTOH-npo-

TOHHOro H HeliTpOH-npo:OHHOrO B3aHMOJ:18HCTBHll H ApyrHXo 

§ 5~ Kaai:1pynon&Hble Kone6aHHSI qeTHO-'leTHblX i:1e<j,opMHpoBBHHblX SIAep 

C.BOfiCTBa irnanpynon&HblX {J - H 
\ . \ 

y -Kone6aT8IlbHblX COCTOSIHHli HCCil8AOB8IlHCb HS 

OCHOBe. t.i11KpOCKOnH'18CKOII MonenH B pSine 
. /11/ ' ' ' .. 

paooT • B pe<j,epHpyeMoll AHccepTBIIHH OOCYJK• 
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na10TCSI noaTOMy TOilbKO HBltOTOpble_ qaCTHble BOnpocbl, B ,peweHHH KOTOpblX 'aBTOp npHHHMall 

. y~~CTHB. 
I 

B 
/12/ - . . . ,· .• 

pa6oTe, npoBeAeH paC'IBT" aHeprHII H Apyrnx xapaKTepHCTHK. xonneKTHBHblX 'COCTO-
' . . . 

SIHHll,stnep B oonaCTH 176 ~ A S,, ,190. ITpH 3TOM Y'IHTblBanci'cb H3M8H8.HHe ne<j,opMaUHH. 

llllSI aTHX l!Aep. TeopeTH'IBCKHe B a1tcnepHM8HTan&Hbl8 3Ha'l8HHSI ·aHeprHII cornacy10:rc~ yno~- .. 

neTaopHT~n&Ho, B qacTHOCTH, yi:1anoch ·oo'hSICHHTh noHHJKeHHe aHeprHII y '.;.Kom:i6a.Te~&H~1i

cocroSIHHII c ,'POCTOM "'IHCna npoTOHOB H H811TpoHOB. Jlm, npaBHilbHoro onncaHHSI y ;;.Kone_. . ' 

6aT8IlbHblX COCTOSIHHII B oonaCTH 176 ~ A ~ 180 Hano yMeH&WaTb KOHCTBHTy KBB~pyn~m;.: 
''. ~, , 

KBanpynon&Horo B3aHMOA8i!CTBHSI Ha 20~0% no cpaBH8HHIO C npyrHMH' S1npaM11. ITpH'IIIHll 3To-·: 

' ro <j,aKTa, OTM8'18HHOro, H B npyrnx paooTax, noKa He SICHB. 

I /)3/ · , , 
,.a pa6oTe npHBeneHbl B <j,opMe :a6nnu BOilHOBbte <j,yHKUHH, T.e'. ,K09<j,<j,HUH8HTbl 

paano'JKeHHSI no AByXKB83H'IBCTH'IHblM. <j,yHKUHSIM · KOnneKTHBHblX KBaApynon&HblX H. OKTynon~HbtX. 
. I . . , 

COCTOSIHHII. ITpH. noMOlUH 3THX BOilHOBb!X <j,yHKUHfi MOJKHO COC'IHTaTb B8poSITHOCTH p83HblX 
I 

npoueccoB,· B KOTOpblX Ha".ian&HblM HnH KOH8'1Hb!M COCTOSIHH8M, SIBUSl8TCSI KonneKTHBHO_ e. Ha;;. 
~. . . . . ' 

IlpHMEip, p8~'18.Tbl <j,aKTOpOB · aanpeTa , a. -pacnBAB HB KOUU8KTHBH08 COCTOSIHHE!, np0B8J:ll?H;;_ 
. • j 

Hbl8 Ha OCHOBe naHHblX 'BOilHOBblX <j,yHKUHI!, HaXOASITCSI B XOpOW8M cornac11n· C 3KCnepHM8H-

TOMo .B .-H8KOTOJblx Hnpax,,. HanpHMep, B .n2 
Yb'. t .nepBb18 p~CC'IHT8HHbI8 'Ktr -2 +· c'<;>ciosmu'SI :, 

SIBUSIIOTCSI nayXKBa3H'l8CTH'IHblMH C 38M8!lilE!HHblM E2-nepeXOAOM Ha OCHOBHOe C~CTOSIHKe:·H -

"TOnbKO BTOpbl8 HilH Tp8TbH Kir-2+ COCTOSIHHSI SIBilllIOTCSI KonneKTHBHblMH. ITpo6ne~.{8 TSK~:x 

/14/ · _ · , · 
COCTOSIHHII nocBSIIU8H8 paooTa • 8 Hell HB OCHOBe MeTona TaMMa-JlaHKOBB, T.e. npH . 

npeHe6peJKeHHH KoppenllUHSIMH B OCHOBHOM COCTOSIHHH nony'IBIOTCSI ycnOBHSI : nnll Y'l_0T8 TOilb

KO KorepeHTHblX '18CT811 B38HMoneliCTBHSlo ITOKa3aH;, 'ITO nm1 KOil808HHli '18TH07,'18THblX ne• 

<j,opM11poB~HH1,1x 'gnep aTH ycnoBHlJ· xopomo BblnonH;10TcS1." ITp11BeneH&1· BhlpaJKeHHSI nnH cny-
. \ ' ' ' 

'IBlI, Korn~ BnHSIHHe onHoro non!"ca Hallo yqeCTb TO'IHO,, a OT OCTBilbHblX ·uoJKHO B3HTb. 

TOilbKO xorepeHTHbl8 'IBCTH. 

_\, 
§ 6. BepostTHOCTH aneKTpoMarHHTHblX nepexo110B 

ITpHBeneHHbte aepolITIIOCTH' ~8KTPH'18CKHX nepexoAOB H3 KOM8KTHBHblX: ua OCHOB_l{bl8 

. COCTOSIHHSI HHT8HCiIBHO H3y'lalOTClI, no ABYM npH'IHIIBMo Bo-nepBbi~, · .Hx° yCH~8HH8 • no cp~B'.:', 

HeHHJO c' on11oqacTH'IHoff oueHKoll HBnl!eTclI on1111M ;ta• KpHTepuea. iconneKTHBHOCTH. cocTo·s~g, 
'· - .. ,_ . ' ' 

' ' . . . ' .. 
BO-BTOpbtX,. 3TO B8IlH'IIIHbl, KOTOpbte • MOlKl!O OT~OCIITen,bHO , npocTo H3M8~lJTb npH HC?nenoaa-

., mm Heynpyroro paccel!HHH ( B KynoHoBCKOM Boa6yJKAeHHH). Pac'leTy npHBeJieHHblX aepoHT-. 
. ~ . ' . . ' 

HOCTell ·aneKTpH'l8CKJJX E2-H E3-nepexoAOB B paMKaX MHKpoCKOnH'l8CKOII MOAC/IH' nocBHIUe
' . /16/ . . . ' ' . ' ,- ' ! 

.Ha·pa6oTa aaTopa • OnepaTop aneKTpnqecKoro- nepexona. 6nnaoK no caoell CTPYKType 

:·onepaTppy <j,oH~lla, noSTOMy nnH B8IlH'IHHbl B(E,\) nonyqaeTCSI BblpaJKeHHe, B _KOTopoe, 

BHOCSIT Korepe11THb1i! axnan ace npoTOHht H/lpa. OnHBKO . B ypaBH8HHHX y'IHTblBSIOTCSI 
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., 

l • S I /16/ 
, TOnbKO npoTOHbI1 He. 0'18Hb )lane1me, OT noeepJmOCTH 4>epMH. KliK 06bl'IH01: e ··enH!IHHe 

.. )larieii:H~ n~roHHblX co·c~O!IHHll. Y'IHTbleaeTC!I eea")leHHeM ceo60JlHOI'O napaMeTpa-~eK;HeHO~ 
' ' . . . ~ ' ' ' . ' .~ ' . 

aap11Jla; · nn11 cpaeH8HH!l TeOpHH .c 3KCfi8pHM8HTOM HM8IOTC!I JlBHHble rnaeHbIM o6paaoM no 
. . /15/ ', ·, . · · · . ' 

'.Y -Kone6aHHIIM , ycHneHHe B(E2) )lOCTHraeT B 3TOM Cny'lae· 2-6 0JlHO'IBCTH'IHblX e)lH-

' 

1 

.. HHll~ Pacqe;Hbl~ H a~cnepH~8HTBnbHbI8 JlBHHI,18 (cM. TaKlK8 pHc. 2) xopomo cornacyIOTC!I 

; .· 

,I 

' Jl~)T ,c. JlpyroM; 6blno. 61,; 0'18Hb H'HTepeCH0 npoeec;H paC'leT c nonHbIM. Ha6opo..:i npoTO,HHblX 

. ~OCTO~HHll. H no~y'IHTb , TSKHM o6paaoM JlononHHTenbHble CBe)l'eHH!I 06 a<pq>eKTHBHOM aap!!Jle. 

nn11. -~ -~on~6aTenbHbIX co~~o11HaA.nony'l~eica y~~neuae e uecxonLxo·oJlHO'l~CTH'IHbIX. 
' ' ' 

8JlH.HHll' Ha Kpa11x o6nacTH )lelj)opMallHH B cornacHH C axcnepHM8HT0M~ e' cepeJlHH8 o'6naCTH, 

rJle aHepra11 cocTO!IHHll nop!!JlKa menH 2C, pac'leTHble aHa'leHH!I B(E2). ropaa)lo MeHLme, ·a 
• ' ~I ' 

<l?J'ITHbIX :JlaHHbIX HeT. / 

, ' nn11 O~Tyn~>nbHblX COCTORHHlt HM88TC!I 0'18Hb . Mano 3KCnepHM8HTanbHbIX JlBHHbIX. no 

~(E,3i I n~-3TOMy e1,16op e aqxp., aaTp)'JlHeH. npa paayMHbIX aHa'leHH!IX - e aqxp MOlKHO • 

-~61,11~HHTb ·ycuneHue 10-20 0llH0'laCTH'IHbIX eJlHHHU Jln11, x:rr-o- coc:T011Hall. 'nn11 Krr =1-,r. 
'• . , . . • ' , - I • , 
nony'laIOTCSI no-eHJlHMOMY H8CKOnbK0 aaHHlK8HHb18 aHB'18HH!11 pac'leTHI,18 B(E3) )ln!I· HHX 

paeHbl·,·o,5-1,5 O~HO'IBCTH'IHbIX 8JlHHHll. nocne cymecTee~HOI'O yaenH'l8HH!I 'IHCna axcnepa- _, 
. . . I . 

MenTanhilhlX 'JlBHHbIX no B(E3)' H (Bl), K0T0poe MOlKH0 OlKH)laTb e 6JIH~llmHe r0JlbI, cne:-' ,' 

Jlye; ·Jlon'on~H_Tb, pac'leTbl aTHX eena,iHH nn11 6onee noJlpo6Horo aHanaaa. 

§ 7. CoCTO!IHH!I H8'18THblX A"!lll8p
1

, 

He'leTHoe !!Jlpo coJleplKHT 0llHY xeaaH'laCTHllY cBepx 'l8THO-'leT11oro ocToea.·. noaToMy . 

e. CS~Olt npHMHTHBHOll MOAenH HHlKBll~me eoa6yl!Cll8HHble C0CTO!IHH!I 6yJlyT'~~HOKea3H'IBCTH''I-· 

~bl'e,. COCT~!IHH!I KeaaH'laCTHlla + q>OH~H H T.Jl. B MynbT~nonb-MynbTHnonbHOM . BaBHMOJl~ll-; 

,:cTBHH'IBCTHll ,(KeaauqacTHll) .,HMeeTc11 qacTL, xoropa11 ·npHBOJlHT K.cM.emueaaa10. onHo~BB~H-: 

· qa'cTH.'IHbIX · cocro11ua11· c. cocro11Hil:11Ma· xeaauqacTHna+cpoHoH: B nocne)lHee ep~M!I npeJlnolKeHbI · 
. . . . . /17,18/ ' 

nea M8TO)lB.y'leTa aroro B3BHM0)lellcTBH!I B H8'18THblX )leq>opMHpoBBHHblX anpa~ • B 
, . . . ' . /19/ .: /17/ , 

':p_a6oTe B.r. 'ConoBbeea H' aBTopa Ha 0CH0Be MeTo)la pa6_0TbI ''' paCCMOTpeHo 

B3BHMOJl8ilCTeHe KBBaH'laCTHll C KBaJlpynonbHhiMH H OKTynonbHblMH q>oHOHaMH. Ceol!CTea 

:~HoHoe .onpe)len~~1,1 npu hay'leHHH 'leTHblX !lllep, noaToMy Jl~ ie'leTHbIX A-:-11ll~p HeT HH ' 

OIUIOrO CB06o~HOrO napaMeTpa. lfocnenoeaHHeM OC068HHOCT8ll ceKym1pHb!X ypaBH8HHll .•noKa-
~ ' ' . . ' ' ' ' , 

'aaHo, 'ITO nn11' MH0rHx COCT0!IHHll Hap11ny co BaaHMonell,CTBII8M KBaau'laCTHll C raMMa-eu6-: 
, ., .: . ,, 

PBllH0HHbIMH' q>oHoHaMH 6onLWYJO ponb HrpaeT eaaHMOlleilCTBHe C 0KTynonLHblMH H 6eTa-iiu6-

pallHO~HblMH q>oHOHaMH. HallneHt,1 3HeprHH ~ BOnHOBbie cpy~KllHll COCTOHH.Hll' .nn11 6onLWH~C.TBB 

He'!eTHht~, 'A-anep e o6nacTH 151 $ A ~ 187. BaaaMo.nellc~BHe Keaau'l~CTHll c q>oHoHaMH 

npu~nu~ K 'no11~n;~10 ·npuMec~i!--K OJl~OKBB3H'lacTH'IHhlM ·c~c~~!IHH~; H 'ynyqmaeT ux ~nuca-
. ' ' . 

HHe no CpaBH8HHIO ,C MO)l81lbl0 HeaaBHCHMblX KeB3H'laCTHll. n<>KaaaHO, ,'IT0.3TO e~aHMO)lelt-

. ' 
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'1 

}\ .. :, 

\ . 

'f 
. -: 

,\-, 

/', 

\ ( 

,/ 

l . , , - • • 

CTeHe npHe0)lHT ·K. _o6paaoBaHHIO_ e ll8'18THbIX ·A - HJlpax K0nn~KTHeHbIX HepoTa~H0HHblX CO<?_; 

. TOHHllll H C0CTO!!Hllfi cnolKH0ll CTpyKTyp1,1. PacC'IIITSHHt,Ie aHeprmi eoa6yl!ClleHHblX co'cTOHHH81 
' > - • ' • ' , 

. eenH'IHHbl B(E2), aHaqeHHSI napaMeTpoe paaeHablBaHHSI a u·cneK'.!'POCKOnH'18CK~x·cpaicTo::c 

poe )l0CTaTO'IHO xopomo cornacyIOTCSI C, COOTeeTCTeyIOlllHMH ,aKcnepll~~HTanbHbIMH: naHHblMH; ' 

OCHOeHbl8 peaynbTaTbl, ' HanOlK8HHbl8 e )lHCcepTaUHH, ony6nHKOBaHbl B '. pa6o -
. · 11.;10 12.;14 15 191 · . - . 
Tax . ' 1 1 H )lOnOlK8Hbl Ha xv . H XVI el!CerO)lllblX coeemaHHSIX no sinepuoll 

cneKTPOCKOnHH, Ha M8lKllyHap0JlHOll KOHq>epeHUHH no KonneKTHeHblM COCT<lSIHHHM 'S!Jlep' e 'Sp10c""..·' 

cene. (SenLrHH) e MapTe 1964 rona H' Ha KoHrpecce .no HnepHoll. cp11a11Ke e TTapHlKe ;,. u10ne. 

1964 rona. 

I 
nuTepaTypa 

· 1. J.Bardeen, L.Cooper, J.Schrieffer. Phys. Rev., l2a., 1175 ( 1957). 

2. H.H. Soron106oe, B.B. TonMa'lee, n."B. lllupKoe. Hoe1,1ll MeTon e TeOpHH ceepxnpoeonu-
M0CTH. lfan. AH CCCP, 1958. • · · 

3. B.r. Conoebee. BnHHHHe napHblX KOppenHUHlt ceepxnpo11011Hmero Tuna Ha ceoifCTBa aToM
HblX, Hllep. focaTOMHallaT1 1963; 

S.T.Bellaev. Selected Topics in Nae!. Theory, IAEA Vienna, 1963; A.M.Lane'. Nacl. Theory. Benjamin, New York," 
• 1 1964. 

. 4. H.H. Soron106oe. neKu1111 no KeaHTOeoll cTaTHCTHKe. PallHHCLKa wKona, K11e_e, 1947. 

5. M.Baranger: Phys. Re~., llQ.. 957 (1960). 

6. A.Bohr, Mottelson B., Naclear Structure and Energy Spectra; Nordita, Copenhagen, 1964. 

F ,,. 

.!• V.G.Soloviev, P.Vogel. Phys. Lett.,~ 126 (1963). ' 

8. B.r;. Conoebee. n. <Porenb, A.A. KopHeil'lyK. nAH CCCP, 1.§1., 72 ( 1964);' 

9.' B.r. ConoeLeB; n.4>orenL, A.A. KopHefi'lyK. Hae. AH CCCP, cep.¢Ha., 28 ·, 1599 ( 1964). 

10. V.G.S~loviev, P.Vogel. Proc. Congress Intern. de Phys. Nacl. II. 594 (1964). 

11~ n.4>. 3apeuK11ll, H.r~ YpHH. )K::JT4>, 'il "898 ( 1961); Q , 102( ( 1962);. 
E.R.Marshalelc, 1.O.Ras~assea. Nacl. Phys.,~• 438 ( 1963); D.R.Bes. Nacl. Phy~ •• !2_., 544 ( 1963 I; 65; l ( 1965) ;. 

n10 !OaHb, B.r. Conoe1,oe;,A.A. KopHell'lyK. )K3T4>, il. 252 (1964); ' 

v:c.Solovlev. Noel. Phys •• .62, 1 0965): · 

12. M.K. KannalKHY, n. 4>orenb. TTpenpHHT OHflH, E-2579, ny6Ha, 1966; · nporpaMMa II Te-
aHCbl JlOKnanoe_ XVI elKeron.· coeemaHHH no HJlepHoll cneKTpocKonirn. "Hayica•, 
MocKea, 1966; Hae. AH CCCP, cep.¢Ha." (e ne'IBTH). · 

13. K.M. )KeneaHpea, A.A. KopHell'lyK, B.r. Conoebee, n. 4>orenb, r. IOHrKnayaeH. npen-
pHHT OHflH, n-2157, ny6Ha; 1965. . . 

14; n. 4>orenb. TTpenpHHT OHflH, P-2432, ny6Ha, 1965. nporpaMMa H TeaHCbl llOKnanoe XVI 
elKeron~ coeemaHHH no Hnepaol! cneKTp0CKOilHH. 'Hayxa', MocKaa, 1966; Hae •. AH: 
CCCP, cep. ¢na. ( a ne'laTH). · 
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Sr!f St:f" Gdts.b-rl1S3&d."°f)}s, CJJ/t,b0~62 G-l6l{ JA,66 G,J_63 ygf6a YC'70 vr12.yg111'fll" w1a2 

pH C, 1. 8aeprHH.COCTOHHHil C lur = o- H 2"" B TpaacypaHoBott H penKO3eMenbHOft 

o6nacTHX. CoCTOHHHH C Kn' = O-o6o3H8'18HbI IlOilHblMH Kpy>KO'!KaMH, coc-

TOSIHHH C lur - = 2- nyCTblMH. 8KcnepHM0HT0IlbHb!e naHHb!e o603H0'18HbI 

ropH3OHT0IlbHbIMH qepTOYJKaMH. 
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p II C, 2. Benl!'!HHl,1 B{E2) B OllHO'IBCTll'IHblX e11111111uax Ballc1eomj,a 11m1 y -Kone6a-
TenbHbl.X cocTOSIHllll, Crmowmrn Kp11aasr - pac'leT 11m1 ,c • 9,SA-413 hr.>~ , 
nyHKTllpHasr _. pac'!eT ansr ,c<

2 >. - 1(3~~11. 3Kcnep11MeHTBflbHI,Ie 3HB'!eHIISI 
YKB3BHl,I C npeaenaMII ow1160K, 
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/ , , 




