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~ paMKax csepxTeKyqefi Monenn sl!lpa /1 I ynanocb npasnnhHO onncaTb 

Ty qaCTb OCT8TOqHbiX B38HMO!lefiCTBHH MS)KJlY HyKnOH8MH 1 KOTOp85I HMSST 

H8H60nbruee 3HaqeHHe B 8TOMHhiX 5I!lp8X npH cp8BHHTenbHO He6onhWHX 9Hep

I'H5IX B036y)K]l9HH5I, Ha OCHOBe 9TOH MO!lenH HCCnSAOB8Hhi pa3nHqHbie CBOHCT

B8 ne!jlopMHpOB8HHhiX SIAep, MHKP'OCKonnqecKoe HccneAOB8HHe CBOHCTB c!jle-

/2-4/ . 
pnqecKHX HAep CAenaHo B H pSI!le Apyrnx pa6oT, Bo scex 9THX pa6o-

Tax ncnonhayroTcSI paannqHhre cxeMhi yposHeii cpeAHero nonSI SI!lpa, KOTOphre 

Bhi6HpanHCh H8 OCHOBe 9KCnepHMSHT8nhHhiX Jl8HHhiX JlnSI, paannqHhiX · SIAep 1 9!jl..;. 

!jleKT 6nOKHpOBKH /5/ He yqHTbiBanCSI, 

B H8CTOSirueii pa60Te HCCneAyeTCSI BnHSIHHe napHbiX KOppenSIUHH CBepX~ 

npOBO!lSIWSI'O THna Ha C~OfiCTB8 c!jlepnqeCKHX SI!lep 'B o6naCTH MaCCOB,biX qn

cen 100 <A<l50. 
Bbrno noKa3aHo

161 
Ha ocHoBe cpasHeHHSI 9KcnepnMeHTanbHO nonyqeHHhiX H 

paccqHT8HHhiX napHhiX 9Hepi'HH 1 qTo MO)KHO OnHCaTh napHhre KOppenSilUlH BO BCeX 

-SI!lp8X B 9TOH o6naCTH M8CCOBOI'O ~HCna C O!lHHMH H TSMH )KS 3HaqeHH5IMH 

Gz A H G N A , a HMSHHO 23 H 20 Mas cooTBeTCTBeHHo. B ·pacqeTax _!lnSI 

BCSX SIAep npHHHManOCb BO BHHM8HH9 OAHH8KOBOe · KOnnqeCTBO ypOBHefi CpeA

HSI'O nonSI, 

HHTepeCHO paccqHT8Tb CHCTSM8THqecKH B paMKaX 9TOH MO!lenH O!lHO: 

KB83HqaCTHqHbi9 OCHOBHbie H HH3KHe B036Y)KAeHHhie COCT05IHH5I He~eTHhiX. 

A - SI.ctep, nsyxKsaanqacTnq.Hhre soa6y*!leHHhre cocTOSIHHSI qeTHo-qeTHhiX 

H HeqeTHO-HeqeTHbiX Mep H cpaBHHTb paccqHT8HHhiH cneKTp C 9KCnepHMSH-
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TanbHblMH .QaHHblMH .QnH KOHKp8THbiX 51.Q8p, HCIIOnb3YH O.QHH H T8 )1{8 rrapaM8T-

pbl .QnH BC8X Hll8p /6-8/, t,. 

B .Qaaaoii pa6oT8 ucrronbaoBaHhi CX8Ma o.QHO'iaCTH'IHhiX ypoBH8ii, rrpHB8-

Il8HHaH B /6/, H Bb!lll8YKa3aHHbl8 3Ha'i8HHH KOHCTaHT rrapHOI'O B3aHMO.Q8HCT

BH51, llnH OI!p81l8n8HH51 CB8pXT8KY'IHX xapaKT8pHCTHK - K0pp8n51UHOHH~ii ~YHK- -

UHH C n( j 1 ) H XHMH'18CKOI'O UOT8HUHana ,\ n ( j I ) - lln51 Ka)K.QOI'O OllHOKB83H'IaC

TH'iHOI'O COCTOHHH51 H8'18THOH H8HTpOHHOH (C,OOTB8TCTB8HHO IIpOTOHHOH) CHCT8-:-

Mbl p8lllanHCb ypaBH8HHH! 

2 

GN 

j I -1/2 

dj 1 ) 
+ 

j +l/2 
Jj)-' 't 

j ;l j 1 

N=1+(2J" -1)v 2 +'t (2J"+1)v 2 
1 l . 

1 Jf j1 I 

.; 

(1) 

(2) 

lln51"1lBYXKBa3H'IaCTH'IHbiX COCTOHHHii, B ·KOTOpb!X 008 KBa3H'IaCTHUbl .HM8IOT 

pa3Hbl8 CIIHHbl ( j 
1 

;l j 
2 

) , HCIIOnb30B8Hbl ypaBH8HH 51! 

j -1/2 ~ 
2 - + ·-

-E(j2) ifJ1,j 2 

2 . j 1 -1/2 
--=·-- + 

GN dj ;-

j +1/2 

d}T (3) 

N=2+(2j -1)v 2 

1 . i i 
+(2j -1) v .2 + ,I (2j +1)v 2

• 
2 1 2 · . I . . J n= 1 112 

(4) 

B TOM cny'la8, · KOI'.Qa. 008 KB83H'I8CTHUbl HaXO.QHTC51 Ha O.QHOii IIO.QOOO

no'iK8 ( j 1 = j 2 ), ypaBH8HHH (3) ·n ( 4) ynpomaroTCH, Q6oaaa'I8HHH T8 lli8 ca-

Mhi8, 'ITO n B 
161 , YpaBH8HHH ( 1 ) +- ( 4) y'IHThiBaiOT Bnn 5IHH8 fl8cnap8HHhiX KBa-

3H':JaCTHU Ha CB8pXT8KY'iHe CBOHCTBa CHCT8Mbl B Ka)K.QOM COCTOHHHH aTOMHO

I'O H.Qpa. Ponb a~~8KTa 6noKnpOBKH B c~8pH'I8CKHX Hllpax OU8HHB88TC51 HH)K8. 

Pacc'lnTaHHhie aH8prnn E (MaB), KoppenHUHOHHhi8 ~YHKUHH C (MaB) 

H XHMH'I8CKH8 IIOT8HUHanbi ,\ B 8AHHHUaX 1i ~ . .QnH OAHOKBa3H'i8CTH'IHbiX 
0 

COCTOSIHHH I!p81lCTaBn8Hbl B BHil8 Ta6nnti 1 H 2. 3H8pi'HH E HBnHIOTCH pa3-

HOCTbiO M8lliAY COOTB8TCTByiOll!HMH 9H8PI'HHMH B030YlliAeH!IbiX COCTOSIHHH ,II 

9H8pi'IIeii: OCHOBHOI'O COCTOHHIIH HApa, B OCHOBHOM COCTOSIHHH He'I8T}IOil:' CHC-· 

T8Mbl KOpp8nHUIIOHHaH ~yHKUIIH HM88T H8HM8Hblll88 3H8'18HII8 H C YB8nH'I8HH8M 
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I 

9H8pi'HH' B030y)KJl8HH51 YB8nH'IHBaeTCH, llnH B030YlliA8HHb!X. C 

5 MaB STO yJ3enii'i8HH8 llOCTHI'aeT 10t-20%, a. AnH CHCT8M C 

BOnH3H MSI'H'i8CKHX 'iHC8n - llO 30 fo 35%, 

B Ta6n, 3 n 4 n"aKaaaHbi SH8prnn · E , KOppenSiunoa 

H XIIMH'i8CKH8 IIOTSHUHa~bl A ]:ln51 llBYXKBa3H'iSCTH'IHbiX . COC'I 

UIJOHHa51 ~YHKUH51 OCHOBHOI'O COCT051HH51, 'i8THOH CHCTSMbl 'B 6 

'ia8B Ha 20fo 30% 6onbme, 'iSM KOpp8n51UHOHHa51 ~YHKUH51 HaHJ 

HHH ( K, K ) • C yB8nH'I8HHeM aH8pi'HH llByXKBaau'iaCTH'iHOI'O 

TeT II. KOppen51UIIOHHa51 ~YHKUH51. J1aMeHeHHe 'KOppenSIUHOHf. 

I!8p8XO.Qe OT OCHOBHOI'O K llBYXKBa3H'iaCTH'IHbiM B030Yllill8HJ 

BapbHpyeTCH B npe.Q8naX OT. 10 llO 30%, a. B . H8KOTOpb!X en: 

BnHHHH8 CB8pXTeKy'i8CTH Ha IIOB8Jl8HHe OllHO'IaCTH'IHhi 

BO, 'ITO B OCHOBHOM COXpaHH8TCH IIOCn8.QOBaT8nbHOCTb aaii• 

HyKnoHaMH,. T,e, B OCHOBHOM C?CTOHHHH H8'18THOH CHCT8Mbl Il 

~a ocTa8TCH aa TOM )1{8 ypoBH8 cp81lH8I'O nonH rrpn axnro'ieJ 

p8nSiunii:·. Pac'!eThi, c.QenaHHhie .llnH c~epH'IeCKIIX Hnep c 'IH 

N = 57, 67, 69, 75 n 77, noKa3hiB~IOT, 'iTO sH8pi'eTII'i8CKII 

TOHHHSM STHX CIICT8M HBnHeTCH COCTOSIHIIe, I!pH KOTOpOM 

THUa, KBa3H'IaCTIIUa, OKa3biBaeTCH Ha COCS.QHe~ BSpXHSM Hm 

Cpe.QH8I'O IIOnH, 3TO HBnSHHe OO'b51CHH8T CIIHHbl OCHOBHbiX COl 

rpynrrh! He'I8THhiX A -Mep, 

TipnMepoM MoryT cny)KHTb Hllpa 44 .Ru
5
1
7
°1 

n Pd 103 
: 1 

. ' . 46 57. 

OCHOBHOI'O COCTOHHII51 9TH X H.Qep paBHbl 5/2+, H 0 IlOllOOOn• 

aarronaeaa aeii:TpoHaMH, II a MOil8nii o6ono'ieK .QonlliHa aarroJ 

ll!aH IIO!lOOOnO'iKS g 7 j 2 , llpH. BKniO'ISHHH IIapHbiX KOpp8n51U 

TOHHH51 CHCT8Mbl, COCT05lll!8H .H3 57 H8HTpOHOB, OKa3b!Ba8TI 

Korna nocn8llH5151 KBaan'iaCTHua HaxonnTCSI a nono6ono'!Ke 

3~~8KTHBHOe H3MSH8HHe I!OCn8.QOBaT8nbHOCTH aanonH8HH 

6 C ''s s'u !19, 1 H 3s 1; 2 Ha nro.Qa8TCH nnH M8p 48 d , 50 n.; 52Te , 48 Cd 

TaKHM llie H3MeH8HHeM rrocn8.QOBaT8nbHOCTH .YPOBH8ii: · l h uj: 
. . 

HO OO'bHCHHTb CIIHH OCHOBHOI'O COCT051HH51 51.Qep C 'IHCnOM 

= 75 n 77. 11aMeH8HHe rrocrie.QoaaT8nbaocTH,, ypoaaeii rrpn B 

KOppenHUHH HaCTyrraeT, ecnn 3Ha'leHHe XHMH'I8CKOI'O IIO 

K 3Ha'I8HHIO aHepi'HH COC8llH8I'O O.QHO'IaCTH'IHOI'O ypOBH51o 
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onHH H Te ~e napaMeT-

:TH"'HhiX ypoanefi 1 npuae

r napHOPO B38HMOneficT-

- KoppenSIUHOHHofi ~YHK- -

SI K8~ll0PO OllHOKB83H"'aC

BeHHO npOTOHHOfi) CHCTe7 

(1) 

(2) 

)e _ KB83H"'8CTHUbl .HM910T 

' 2 
1) v • 
. l-

(3) 

(4) 

lSITCSI na onnofi nono6o

Q6o3Ha"'eHHSI Te ~e ca-

IHSIHI!e necnapeHHhiX KBa- , 

(llOM_ COCTOSIHHH 8TOMHO

!llp8X OU9HHB89TCSI- HH~e. 

HHhle ~yHKUHH C (MaB) 

WSI OllHOKB831!"18CTI!"'HbiX 

pPHll . E . . 
SIBnRJOTCSI -pa3-

5y~nennhix cocToSiniln-'u 

:OCTOSIHHH He"'eTHOfi' cue-· 

l 
I 

-j 

l 
i 

9H9pPHH · B036y~neHHSI yBenH"'HBaeTCSI, ,anSI BOa6y~neHHh!X COCTOSIHHH BOnH3H 

5 MaB aTo yaenl!"'eHHe nocTHPaeT lOt-20%1 a· nnSI cncTeM c "'HCnoM HyKnonoB 

BOnH3H M8PH"'9CKHX "'HCen - AO 30 t- 35%, 

B Ta6n, 3 11 4. noKaaaHbi_ anepPIIII E 1 KoppenSIUIIOHHhie <l!YHKUIIII C 

H XHMH"'9CKH9 noTeHUHanhi A. AnSI ABYXKB83H"'aCTH"'Hb!X COCTOSIHHH, Koppeng

UHOHHaSI ~YHKUHSI OCHOBHOPO COCTOSIHHSI, "19THOH CHCT9Mbl B OOnblliHHCTBe cny

"189B Ha _ 20t- 30% 6onblll9 1 ,"19M KOppenSIUHOHHaSI ~YHKUHSI H811HH3lll9PO COCTOSI

HHSI ( K, K ) • C yBenu"'eHHeM anepPHH AByXKBa3H"'aCTH"'HOPO cocTOSIHHSI pac

TeT H. KOppenSIUHOHH8SI <iJyHKUHSI, I13M9H9H119 KOppenSIUIIOHHOil: <iJyHKUIIII np11 

nepeXOAe OT OCHOBHOPO K ABYXKB83H"'8CTH"'HhlM B030Y~A9HHbiM COCTOSIHHSIM 

BapbHpyeTCSI B npenenax OT _ 10 AO 30%, a B H9KOTOpb!X cnyttaSIX II AO 40%, 

BnH_SIHHe CBepXT9KY"'9CTH Ha noBeAeHHe OAHOttaCTII'iHb!X ypOBHeil: T8KO

B01 'iTO B OCHOBHOM COXpaHSI9TCSI·nocneAOB8T9nbHOCTb aanonHeHHSI ypOBHefi 

, HyKnOH8MH,. T,e, B OCHOBHOM COCTOSIHHll H9"19THOfi CHCT9Mbl nocneAHSISI 'i8CTH

U8 OCTaeTCSI Ha TOM ~e ypOBHe cpenHePO nonS! npH BKniO'i9HHII napHb!X KOp-
1. 
penSIUHfi. Pac"'eThi, cnenaHHbie _ nng c4Jep11tteCKHX SIAep c ttncnoM HeilTpOHOB 

N = 57 1 67, 69, 75 H 77, noKa3hJBaJOT, "'TO anepPeTH"'eCKH BhiPOAHhiM coc

TOSIHHeM 9TIIX .CIICT9M SIBnSieTCSI COCTOSIHH9 0 np11 KOTOpOM nocneAHSISI ttac

THUa, KB83H"'8CTHU8 0 OK83b!B89TCSI Ha COC9AH9~ BepXH9M llnH HH~HeM ypOBHe 

cpenHePO nonS!. 3TO SIBneHHe OO'bSICHSieT CnHHbl OCHOBHb!X COCTOSIHHfi OOnblliOil::· • 

Ppynnhi He"'eTHhiX A -SIAep. 

TipuMepoM MOPYT cny~HTb SIApa 44 Ru 6
1~ 1 

H Pd 103 
• Cnun H "'eTHOCTb 

. . 46 57 

OCHOBHOPO COCTOSIHIISI 9TH X S!Aep paBHbl 5/2+, H 0 nono6onOttKa d_ 5 j 2 Y>l(9 

3anonnena nefiTponaMH, H B Monenu o6ono"'eK non~na 3anonHSITbCSI cnenyJO

JllaSI nono6ono"l:Ka g 712 • Tipu · BKnJO"'_eHHH napHhiX KoppenSIUHii anepPHSI coc

TOSIHIISI CliCT9MbJ 0 COCTOS!lll9ll 113 57 H9llTpOHOB 0 OK83b!BaeTCSI HBIIM9Hblll9H 0 

KOPA8 nocneAHSISI KB8311"18CTliU8 HaXOAI!TCSI B nono6onO'iK9 d5;2 • 

3~~9KTHBHOe H3M9H9Hll9. nocnenoBa TenbHOCTll 3anonH9HH !I ypoBH9ll 1 h II / 2 

C 115 5.111 119 111 119 121 
n3s 1; 2 na6nJOnaeTCSIAnSIHAep 48 d, 50 n ; 52Te ; 48 Cd , 50 Sri ,52Te: 

TaKl!M ~e H3MeHeHHeM nocnenoBaTenbHOCTH .YPOBHeii 1 h 11 ; 2 H 2 d 3; 2 Mo~

no OO'b!ICHliTb CnHH OCHOBHOPO COCTOSIHliSI SIA9p C 'iiiCnOM H9~TpOHOB N = 
= 75 u 77. 11aMenenue nocnenoaaTeJ]bHOCTH,. ypoaneti npll BKnJO"'eHHH napHhiX 

KoppenHUIIfi nacTynaeT, ecim anatteHHe XIIMII'JeCKOPO noTeHullana 6n11aKo· 

K 3H8'i9HIIIO SHepPIIH COC9AH9PO OAHO'iaCTH"'HOPO ypOBHSI, 
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, . CneAyeT OTMeTHTb, 'ITO H·ei!:TpOHHaSI H npoTo.Hftasr cxeMhi ypoBHei!: 'cpeA-
. I .. 

Hero nonsr AnSI uenoi!: o6naCTH Mep ·MaCCOBbiX 'lHCen 100<A< 150 ciJHKCHpOBa-

Hbi. He yttHTbiBaiOTCSI H3MeHeHHSI OAHottaCTH'!HhiX yposHei!: B aaBHCHMOCTH OT 

A • · 3To. noasonsreT BhiAenHTb 11 npocneAHTb pon& napHbiX KoppenRUiii!: B :noi!: 

60n&IIIOH o6naCTH cclJepHtteCKHX .Mep, , 

3aBHCHMOCTb yposHei!:. cpeAHero · nonsr OT A AnSI ccpepHttecKHX stAep -Hc

cneAoBaHa B. KoaH~M 112- 14/. A sTop cttaTaeT, ttTo OAHOttaCTHtiHaSI cTpyKTy

pa OnpeAenSieTCSI rnaBHbiM o6pa30M TeM 1 KaKae COCT051HH51 3aHSITb!1 H MeHb

me· aasacHT oT Toro, ttTo 'Mhi paccMaTpasaeM - He~TpOHhi ·ana npoToHbi, Pac

nonmKeHae ypoBHei!: B o6oixottKe 50 f. 82, npeACTasneHHoe s /12/, AnSI SIAep 

c A = 119 otteHb 6nHaKo K pacnonomeatixo oAHOKsaaHttacTHttH&xx cocToSIHai!:' 

AIISI HetteTHbiX Hei!:TpoHHbiX cacTeM c N = 67, 69, 71, pacc<mTaHHOMY 8 Hac

TOSIIllei!: pa6oTe. 3HepreTHttecKaSI mapHHa o6ono'ttKH 50 t- 82 pasHa 3,5 Mas/6/,' 

a paccTOSIHHe MelKAY Kpai!:HaMH yposHSit:m · aToi!: me o6onottKH AnSI . A = 119 

s 11 21 pasHo 1,8 Mas. C ytteToM napH&i~ K~ppenSiuai!: AnSI N = 67, 69, 71 
. I . •. : 

(eM, Ta6n, 1) AOCTai'aeTCSI ClKaTHe paCCMaTpasaeMOH o6onO'lKH OT 3,5 Mas 

AO 1 ,8 t- 2 'Mas. Ecna cpasml:M aHepreTHttecKyiO IIIHpHHY H pacn.onomeHHe 

yposil:ei!: o6onottKH 50 t- 82 AnSI SIApa c A = 139, rAe N = 81, T,e. KOI'Aa 

OTCYTCTSYIOT napHbie KOppeiiiDtHH, OK83bisaeTCSI1 'ITO OHH 6nHSKH S o6eHX 

pa6oTaX /6/- H 1121 , aa HCKniO'leHHeM TOI'01 'ITO llOA060nO'lKHd 5; 2 H g 7; 2 

MeHSIIOTCSI MeCTaMHo 

B Ta6n. 5 npHBeAeHbi HeKOTOp&Ie ABYXKBaaHttaCTH'!Hbie cocTOSlHHSI ( K ,K+l) 

H(K -l,K). 

BHAHO, qTo ytteT aclJ$eKTa 6noKHposKH noHamaeT aHatteHHSI aHeprHH s 

OCHOSHOM Ha 200-300 Kas; a B OTAe'nbHbiX cnyttaSIX H 601Ibllle, npa aTOM COI'

nacae C aKCllepHMeHTatibHbiMH AaHHbiMH yixyttmaeTCSI, ·nnSI HeKOTOpbiX. tte~HO

'leTHbiX SIAep· aclJciJeKT 6nOKHpOSKH npHSOAHT K He3HattJiTenbHOMY onycKallll~ . 

( 100-200 KaS) aTHX COCTOSIHHH. HH1Ke aHepi'eTH'leCKOH menH 2 C .. 

qT06bi CpaBHHTb ponb aclJclJeKTa 6nOKHpOSKH S cclJepHtteCKHX H. AeclJopMH- · 

posaHHbiX Mpax, llpHBeAeM HeKOTOpbie AaHHbie pa60Tbl / 5 /, floHHlKeHHe 3Ha

'leHHH aHepi'HH _soa6y1KAeHHbiX (K,K_+l) COCTOSIHllH na-aa 3TOI'O sclJclJeKTa 

AnSI AeciJopMnpoBaHHb!X Mep sapbHpyeTCSI S I'p8HHU8X 400t-: 700 K3S no cpas

HeHHIO c senHttHHaMn f ( K) +f ( ~+ l) • Bee 3TH soa6ymAeHHbie cocTOSIHHSI Ha- ·. 

.. 

6 

xoASITCsi Hnme :SeixHttHHhi niena 2 C Ha 300t- 700 Kas, E 

cclJepHttecKax SIAep He see ( K, K+l) cocTostHHSI onymeHhl 

mena. 

flpH cpasHeHHH pactteTHbiX aHepi'HH C aKCllepHMeHTa 
~ . . '• . ~;-- . •. ' ' 

S Ta6n. 5 llpHHHManOCb SO SHHMaHHe COSllaAeHHe . Jog ft 

·A8 Ha COOTSeTCTSYIOlllee ASYXKSa3H'l8CTH'lHOe COCTOSIHHe C 

HhiX nepexoAOS ~ c~ce~HHX HetteTHbiX Mpax 111 • 151• . . 

PaccttaTaHHhie ·sHeprnH H csepxTeKyttae xapaKTepa~· 

ttaCTH'!HbiX cocTOSIHHii c ytteTOM 6noKHpOSKH s paMKax C! 

MOI'YT 6b!Tb HCllOnb30~aHbi npa aaytteHH~ APYI'HX 6o~~e _c . . 

npoUeCCOB, CBSI3aHHbiX CO CTPYKTypoi!: aTHX SIAep, 

CttHTaiO CSOHM llpllSITHbiM AOnroM Sbipa311Tb rny6o 

ltOKTOpy B.r. Conosbesy 11 n.A. Manosy aa nnOAOTSOpHbl 

AeHHSI SO speMSI pa60Tbl, 

n. H T. e p a T y p ·a 

1. B.r. ConoBbeB. B co.· ~CTpyKTypa cnoJKHhiX HJlep 8
, 

2. L.S. Kisslinger, R.A. Sorensen. Mat.-Fys.Mec 

32, n.9 (1.960). 

3.L.S. Kisslinger, R.A. Sorensen. Rev.Mod.Phys, 

4. C.J. Veje. Mat.Fys.Medd.Dan. Vid.Selsk., 35, r 

5. B.r. ConoBbeB. BnHHHHe napHbiX Koppen.Hueii cBepXnJ. 

cBoiicTBa aTOMHbiX HJlep,' ATOMH3tlaT, 1963. Seleci 

Theoty. Int. Atomic Energy Agency (1.963}. 

6. n.A. ManoB, B.r. ConOBbeB, H • .a. XpHCTOB,. HlP, 

7. B.JI. rapHCTOB, H.II. XpHCTOB. JipenpHHT OHHH, P4-

B. H.II. XpHcToB. K!JB3H'IBCTH>iHbie pocro.HHHH HJlep B 01 

JiporpaMMS H Te3HCbr .aoKna.aoB XIX e)/(ero.aeoro co 

CI1eKTpOCKOI1HH H CTpyKType BTOMHOro Rtlpa. J1s,a-Bo" 
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llaSI. cxeMhi ypoaaeil: 'cpe.n

en lOO<A< 150 ¢HKCHpOBa_: 

'POBHeii B 38BHCHMOCTH OT 

aapHblX KOppenSIUHil: B 9TOii 

~nSI c.p9pH'IeCKHX Sittep HC

O.OAHO'I8CTH<iHaSICTpyKTy-
I 

lCTOSIHHSI 38HSITbl 1 H MeHb-' 

iTpoHbi .. HnH npoTOllbl, Pac

neHHoe a /12/, .nnSI SI,nep 

183H'IaCTHtlHhiX cocToSiimil:' 

71, pacc<mTaHHoMy Ii Hac-

50t-82 'paBHa 3,5. Maa181,' 

e o6onO'IKH .nnSI A= 118 
I . 

N = 67, 68, 71 
t'. 

\1?ll o6onO'IKH OT 3,5 MaB 

wHp~Hy H pacnonomeHHe 

r.ne ·N = 81, T,e, Kor.na 

'ITO OHH ,6nHS~H .B o6eHX 

TH'IHhie cocTOSIHHsi ( K ,K+l) 

' . ,· 
caeT ~Ha'leHHSI 9Hepi'HH B 

H 6onbw~. TipH 9TO~ cor-· 

H, •.iJ.rig He~OTOpb!X 'I~T~O
Ja'I~TenhHOMy onyCK8HH~ 

:Koii wenH 2 C • 

c4JepH'IeCKHX H . ,ne4JopMH-: 

lThi / 5 /, TioHHmeHI:Ie 3Ha

di: Ha-aa 9TOI'O. a¢¢eKTa 

~x 400+-; 700 K9B no cpa:a- . 

iym,neHHbie COCTOSIHHSI H8-' 

XO.[lSITCsi HH~e BenH'IHHbl IUenH 2 C Ha 300t- 700 K9B 1 B, TO BpeMSI K8K ttnSI 

c¢epH'IeCKHX SI,nep He ace ( K, K +I) cocTOSIHHSI onymeHhi HHme aenH'IHHbi aToii 

menH. 

TipH cpaBHeHHH paC'IeTHbiX 9Hepi'Hil: C 9KCilepHMeHTanbHbiMH 3HaqeHHS!MH 

B Taon. 5 npHHH~anOCb BO BHHM8HHe COBrra,neHHe log f t Al'!SI OeTa-:nepexo

,na Ha COOTBeTCTBYlOIUee ABYXKB83H'I8CTI:I'IHOe COCTOSIHHe C ,log ft . aHanOI'H'I

HbiX nepexo.noa. B c~ce.nHHX He'leTHhiX SI,npax /11,15/,. 

Pacc'IHTaHHbie ·aHeprHH H caepxTeKy'IHe xapaKTepHCTHKH 'IHCTbiX KB83H

'IaCTI:I'IHhiX cocTOSIHHii c yqeTOM 6nOKHPOBKI:I B paMKaX caepxTeKy'leil: Mo.nenH 

MoryT 6biTh Hc;nonhao~aHbi npH HSyqeHH~ .npyr~x 6o~ee cn~mHhiX ¢H~H'Ie~KHX 
npouecCOB 1 CBSI38HHbiX CO CTpyKTypoii 9TI:IX SI,nep, 

C'iHTalO CBOHM npHSITHbiM ,nonroM Bblpa::lHTh rny6oKylO 6naro,napHOCTb 

ttOKTopy B.r. ConoabeBy H n.A. ManoBy aa nno.noTBopHhie coBeTbi H o6cym

.neHHSI BO BpeMSI paOOTbl, 

n. H r e p a r y p a '• 
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