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Manoa n.A., HecTepeHKO B.O., ConoaLeB s.r. P4 - 8499° 

Q pona KOMUOHeRT KB83H'18CTHU8 nmoc llB8 lj!OHOH8 B BQnHOBhiX '' 

cjJyaKURHX HepoTauaoHH&IX HH3KonelK&IIlHX cocT'osmaAO 

lleljlopMHpOB8HHhiX RAep 

HccnellOB8HO BnHBHHe BKn~'I&HHB B BonHOBY~ cjJyRKUH~ KOMDOR8HT 

3H'18CTHU8 nn~c llB8 lj!OHOH8 H8 9HeprHH H CTpyKTypy COCTOBHHA R&'I&TRWX 

BAep B UOK838HO, 'ITO llnB COCTOHHHA C 9HepraeA B036YlKileHHB BalKe 

(0,7-1,0) MaB An& CHnLHO jleljlopMHpOB8HHblX BAep 9THMH KOMUOII&KT8MJI 

MOlKBO npeHe6pe'IL. Mo>Kao He y'IHTbJBaTL ljloaoabl c A > 3 npa Bhi'IBCneaaa 

xapaXTepaCTHK COCTOHHHA c 9HepraeA Meaee 1 MsB. npa H3y'I&HRH CTPYK

Typbl HepOT8UHOHHhiX COCTOHHHA C 9HeprHeA B036y>KileHHB 
0 

6onee 

( 1,0-l,5} MaB B BOnBOBblX ljlyHXUHHX cne~:tyeT npHHHM8TL BO BHHM8HHe 

/'oMUOHeHTbl KB83H'18CTHU8 nn~C llB8 ljloHOH8. 

0penpiiHT 06l.e,IIJIHeHHOro RHCTRTyTa JIJlepiiiiiX JCCJeaOBIUDII. 

,lly&la, 1974 

Malov L.A., Nesterenko V.O., Soloviev V.G. P4- 8499 

On the Role of Components - Quasiparticle Plus 
Two Phonons - in the Wave Functions of the 
Nonrotational Low-Lying States of Deformed Nuclei 

Theoinfluence of inclusion of components- quasipar
ticle plus two phonons - into the wave function on the 
energy and structure of odd-mass nuclei is studied. It is 
shown that these components can be neglected for the 
strongly deformed nucleus states with the excitation 
energy below ( 0. 7-1. 0) MeV. Phonons with A> 3 need not be 
taken into account when calculating the characteristics of 
the states with the excitation energy< 1 MeV. The above 
components must be taken into consideration in the wave 
functions when studying the structure of the nonrotational 
states o,t> (~.0-l..S) MeV ~xc;itotio,n epergyll h 

rnpnaL Joilll IDalltale tor ~11e1ear eaeare . 

Dabaa, 1974 

1. Bonpoc o BenH'IHHe npHMecei MHoro'laCTH'IHbiX KoH

I)urypanai B BOnHOBbiX l)yHKI(HJIX HH3KOne>KaiiUIX COCTOJIHHH 

CnO>KHbiX JI.D;ep H3y'laeTCJI KaK TeopeTH'IeCKH, TaK H 3KCne

pHMeHTanLHO. KaK H3BeCTHO /I ,2/, B npu6nH>KeHHH XapTpH

~oKa-lioromo6oBa uaunyqwui sw6op napaMeTpos noTeH

nuana cpe,IJ;Hero llOnJI COOTBeTCTByeT npe.D;CTaBneHHIO, B KO

TOpOM MaTpHI(a nnOTHOCTH .D;HaroHanLHa, a KOppenJII(HOHHaJI 

l)yHKUHJI npHBe.D;eHa B KaHoHH'IeCKOMY BH.D;y. B 3TOM npe.D;

cTaBneHHH, HanpHMep, OCHOBHble COCTOJIHHJI He'leTHbiX ,IJ;e

l)opMHpOBaHHbiX JI.D;ep .D;On>KHbl 6b1Tb 'IHCTbiMH O.D;HOKBa3H

'IaCTH'IHbiMH cocTOJIHHJIMH • B pa6oTax / 3 ,4/ npaBe.D;eHbl 

.D;OBO.D;bl, cornaCHO KOTOpbiM B CHnbHO .D;el)opMHpOBaHHbiX 

JI.D;pax ycnoBHJI .D;HarouanLHOCTH Ma Tpanw nnoTHOCTH .D;On>KHbl 

BblllOnHJITbCJI C .D;OBOnbHO xopowei TO'IHOCTbiO. llepBOe 

H3y'leHHe l)parMeHTai(HH O.D;HO'IaCTH'IHbiX COCTOJIHHH /S/ H 

paC'IeTbl 3HeprHH H CTpyKTypbl HH3KOne>KaiiUIX COCTOJIHHH 

He'leTHbiX .D;el)opMHposaHHbiX JI.D;ep I eM., uanp., 161 I noKa-

3anH, 'ITO CHna O.D;HO'IaCTH'IHOrO COCTOJIHHJI, ne>Kall(ero 

B6nH3H 3HeprHH ~epMH, Ha 185-951~ CKOHI(eHTpHpOBaHa 

Ha O.D;HOM JI.D;epHOM ypOBHe, H llpHMeCH KOMllOHeHT KBa3H'IaC

THI(a nniOC .D;Ba I)OHOHa HeBenBKH. 3TH HCCne,IJ;OBaHHJI llO,IJ;

TBep)K,IJ;aiOT nono>KeHBe o ManocTB He.D;BaroHanbHbiX qacTei 

MaTpHI(bl nnOTHOCTB. 

,lJ;nJI H3y'leHHJI ycno>KHeHHJI CTPYKTypw cocTOJIHHi c po

CTOM 3HeprHB B036y)K,IJ;eHHJI H .D;nJI rpy6oro OllBCaHHJI CTpyK

Typbl COCTOJIHHH C npoMe>KyTO'IHOH 3Hepruei B036y>K.D;eHHJI 

B pa6oTe /
7

/ cl)opMynHpOBaHa MO.D;enb, OCHOBaHHaJI Ha y'leTe 

B3aHMO.D;eHCTBHJI KBa3H'IaCTHI( C I)OHOHaMH. 3Ta MO,IJ;enb JIB

nJieTCJI o6o611(eHHeM MO,IJ;enH, C llOMOII(biO KOTOpOH Bbi'IBCnJI

IOTCJI 3HeprBH H CTPYKTypa HB3KOne>KaiiUIX HepoTai(BOHHbiX 
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cocTOJIHHii HeqeTHbiX .IJ.ecl>opMHpoBaHHbiX H.IJ.ep I eM., 

Hanp., 161 1. B HacToJI~eii pa6oTe ucnonL3yeM BblweynoMJI

HYTYIO MO.IJ.enb .IJ.nJI H3yqeHHJI ponH KOMDOHeHT KBa3HqacTH~a 

DniOC .IJ.Ba ci>OHOHa B BOnHOBbiX ci>YHK~HJIX HepoTa~HOHHbiX 
COCTOJIHHH HeqeTHbiX CHnhHO .IJ.ecl>opMHpOBaHHbiX H.IJ.ep. 

2. raMHnhTOHHaH, ODHCbiBaiO~HH H.IJ.epHble B3aHMO.IJ.eii

CTBHJI, B03bMeM B BH.IJ.e cpe.IJ.Hero DOnJI, ODHCbiBaeMOrO 

noTeH~HanoM CaxcoHa-By.IJ.ca,B3aHMO.IJ.eiicTBHii,npHBO.IJ.JI~Hx 

K napHbiM KOppenJI~HJIM CBepxnpOBO.IJ.JI~ero THDa, H K Mynh

THDOnL-MynbTHDOnhHbiM B3aHMO.IJ.eHCTBHJIM. C TaKHM :>Ke 
161 

raMHnhTOHHaHoM npoBe.IJ.eHbl 1 
• pacqeTbl xapaKTepucTHK 

HH3KOne:>Ka~HX COCTOJIHHH HeqeTHbiX .IJ.ecl>opMHPOBaHHbiX JI.IJ.ep. 

PacqeThl BhlnonHeHbl ~ O.IJ.Hocl>oHOHHOM npu6nu:>KeHHH, xor.IJ.a 

B BOnHOBOH ci>YHK~HH KpOMe O.IJ.HOKBa3HqacTHqHbJX qneHOB 

co.IJ.ep:>KaTCJI qneHbl KBa3uqacTu~a nn10~ O.IJ.HH cl>oHoH. B Ha

weii pa6oTe HCDOnh3YIOTCJI O.IJ.HoqacTHqHble 3HeprHH H BOn

HOBble ci>YHK~HH, BhiDOnHeHHbie C TeMH :>Ke napaMeTpaMH 

noTeH~Hana CaxcoHa- By.11.ca, npu Tex :>Ke napaMeTpax paB

HOBeCHhlx .IJ.ecl>opMa~HH, H B3HTbl TaKHe :>Ke KOHCTaHTbl B3aH

MO.IJ.eHCTBHJI, qTo H B pacqeTaX 16/. 0.IJ.HaKO, B OTnHqHe OT /6/ 
HaMH .IJ.ODOnHHTenhHO DpHHHTbl BO BHHMaHHe ci>OHOHbl Mynh

THnonhHOCTH OT A= 4 .11.0 A= 7 H .IJ.nH Bcex cl>oHOHOB yqHTbiBa-
v • ~I 

eTCH nHTh nepBhlX KOpHeH, J = 1, ... ,5, a He .IJ.Ba, xax B · I. 

BonHOBYIO cl>YHK~HIO HeqeTHoro .IJ.ecl>opMupoBaHHoro H.IJ.pa, 

ODHChiBaiO~YIO COCTOHHHe C ci>HKCHpOBaHHbiM 3HaqeHHeM K", 
3anuweM B BH.IJ.e 

TT i 1_ I 
'Pi (K )= Cv0 v2 a 

+ ~ gi + + 
a + k D a Q 

LQ a g,V 1-'f,va iN1 !( 
+ 

+I I 
g,g2 v 

gg i F 2 
v
0 

va 
a+ a Q+ Q + I 'P 0 . 

v g g2 111 

3.IJ.eCb 'Po - BOnHOBaH ci>YHK~HH OCHOBHOrO COCTOHHHH qeTHO

qeTHOrO JI.IJ.pa C A-1 , i - HOMep COCTOHHHJI, a+ , 
Q+ A. va, • 

~ g, - OnepaTOpbl pO)I(.IJ.eHHH KBa3HqacTH~bl H 'I'OHOHa, g = A!lJ, 
•,: o J - KBaHTOBble qucna, xapaKTepB3yiOmue O.IJ.HoqacTuqHoe 
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COCTOJIHHe, a= ± 1. YcnOBHe HOpMHpOBKH Ill HMeeT cne

.IJ.YIO~HH BH.Il.: 

(Cvi ) 2 {1+ I(n;iv)
2 

+2 I (Fl~g 2 iTl=l. 
0 gv 0 g,g 2v OV 

121 

C noMO~hiO Bapua~oHHoro npHH~una B 
17 I nonyqeHa cu

CTeMa ypaBHeHHH ,IUIJI onpe.IJ.eneHHJI 3HeprJIH HepoTaU.HOHHbiX 
u i "" u C i D ~· F g g 2 i B 

COCTOJIHHH TJ H 'I'YHK~HH v , v.0 t~ , JJO!' • pa-
'H I V(} . 0 u 

6oTe ccl>opMynupoBaH npu6nu:>KeHHhiH MeTo.IJ. peweHHJI 3THX 

ypaBHeHHH, cornaCHO KOTOpOMY yqTeHbl BCe KOrepeHTHble 

qneHhl H nonrocHhle HexorepeHTHble qneHhl. IlepBble uccne

.IJ.OBaHHJI ci>parMeHTa~HH O.IJ.HOqaCTHqHbiX COCTOJIHHH, BbiDOn

HeHHble C DOMO~hiO 3TOrO npH6nH:>KeHHOrO MeTO.IJ.a, H3nO:>Ke

Hhl B pa6oTe 19/. 
BbiweynoMHHYTbiH npu6nu:>KeHHhiH MeTo.IJ. ucnpnL3yeTcJI 

HaMH .IJ.nH BbiJICHeHHJI BnHJIHHR KOMDOHeHT f ~:7 
1 

BOnHO

BOB cl>YHK~HH 111 Ha 3HeprHIO H cTpyKTYPY HH3Kone:>Ka~ux 
v · 239u 

COCTOJIHHH. AHanH3 npOBO.IJ.HTCJI Ha npHMepe H.IJ.ep H 

161 Cd 

3. l·f3yquM, KaK H3MeHHTCH 3Hepruu u cTpyKTypa HH3-

KOne:>Ka~HX COCTOJIHHH, Bo-nepBbiX, OT BKniOqeHHR ci>OHOHOB 

c A= 4,5,6 H 7 H xopHeii j =3,4,5 I.IJ.nH Bcex A I npu pacqeTax 

B O.IJ.HOci>OHOHHOM npH6nH:>KeHHH, BO-BTOphlX, npH yqeTe qneHOB 

BOnHoBoii cl>YHK~HH KBa3uqacTu~a nn10c .IJ.Ba cl>oHoHa. Pe3ynh

Ta Tbl BblqHcneHHH HepoTa~HOHHbiX COCTOJIHHH 
239

U npH

Be.IJ.eHbl B 11106/1. 1-3, npH 3TOM pe3ynLTaTbl, nonyqeHHble 

B .Q.IJ.HOci>OHOHHOM npu6nH:>KeHHH C All = 20,22,30,30,31 ,32 

H j = 1,2, .IJ.aHbl B 11106/1. 1, C A= 20, ••• ,77 H j = 1, •.• ,5 -
B 11106/1. 2, B .IJ.BYXci>OHOHHOM npu6nH:>KeHHH C All= 20, ••• ,77 H 

j = 1 , ••• 5 - B 11106/1. 3. Pe3ynLTaThi pacqeToB HepoTa~HOHHhlX 
COCTOJIHHH 161 Gd B O.IJ.HOci>OHOHHOM npH6nH:>KeHHH npe.IJ.CTaB

neHbl B 11106/1. 4, B .IJ.BYXci>OHOHHOM npu6nH:>KeHHH - B 11106/1. 5. 
B 11106/1. 1-5 3HeprHH COCTOJIHHH OTCqHTbiBaiOTCJI OT 3HeprHH 

OCHOBHbiX COCTOJIHHH TJ 622 t H TJ 523 ; B CTOn6~e 
"CTpyKTypa" ,llaHbl nonyqeHHbie H3 ycnOBHR HOpMHPOBKH 121 
K03PWH~HeH"!bl BOnHOBOH cl>YHK~HH I 11 ( cJ() ) 

2 
' ( c ~0 DB~ v ) 

2 

H (Cv' f~i2' )~ onpe.IJ.enJIIO~He BenHqHHbl KOMDOHeHT: O.IJ.HO

KBa3HqaCTHqHOH, KBa3HqacTH~a nniOC cl>oHOH H KBa3HqaCTH~a 
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Ta6Jnnla I 

3HeprHH H CTPYKTypa HH3RMe~ COCTOKHH~ B 239Lf 
JtM BnnHoBoit WHKllHH (I) c r;:;~· = 0 rrpH Y'JeTe iflc>HOHOB 

c ).fi = 20, ••• ,32, j = I,2; 1 622t = 530 .lt3B 

3HeprM,K3B 

K'JT' Ollli'l' pacqeT 
C'l'pyKTypa 

5/2+ 0 0 622t 94% 752t a;.(30) ~ 620t + QL (22) I% + 
I/2+ I33 40 63H 9I% 63I! + QL(20) 2% 63~ + 0 .. (22) 2% 

63It + Q~ (22) I% 
7/2+ I73 I20 6241 93% 6221 + aL c22> 3% 734t + CL (3I) 2% 7/2- !40 743t 93% 743t + QL (20) 3% 
9/2- 450 734t 85% 6241 + 0,(3!) 5% 622t + 0.((32) 3% 

6I51 + QL(3Q) 2% 
5/2- 520 752t 49':'/, 622t + 0,(30) 3I'f. 752t + 0, (2a) 9% 

633~ + 01 (30) 8% 
9/2+ 700 6I5~ 75% 6!51 + (/, (20) II% 734t + 0,(30) 7~ 

6!31 + ()i(22) 4% 
7/2+ 680 no 6I3t 69% 743t + 0,(30) 20% 624~ + 01 (2()) 4% 

734t + 0t(3I) J% 
I/2- 659 770 770t I8'Z 63H + 0,(30) 76% 5031 + 0,(22) 2% 

sort + 0!(22) 2% 
I/2+ 688 890 620t 461, 622t + Q!(22) 42)1, 63II + (~(20) b1 

622t + (),(22) 4~ 
3/2- 980 76!! J3% 743t Q, (22) J2; + c).(3I) !2~ + 6311 

63It + 0,(30) 6% 
5/2+ I070 6331 0,2; 622t + Q! (20) 98& 743+ + c:cJI> r,8; 

nniDC ~Ba ~OHOHa. ~nR Ka~oro COCTORHHR BhliTHCaHO He

CKOnLKO HaH60nLWHX KOMITOHeHT. 

J.f3 ma6A. 1-3 BH~HO, 'ITO ~OITOJIHHTeJILHhlH y'leT ~OHOHOB 
c AJl = 33, 44, ... , 77 H j = 3,4,5 B o~Ho~oHOHHOM npH6JIH)I(eHHH 

ITpHBO~HT K OITYCKaHHID 3HeprHH TJ 
622 

t OCHOBHOrO CO

CTORHHR 
239U Ha 80 K3B, a BKJIIO'IeHHe KOMITOHeHT 

KBaJH'IacTHn;a nn10c ~Ba ~oHoHa - eiiJ;e Ha 40 K3B. B 161 Gd 
BKniD'IeHHe KOMITOHeHT KBa3H'IaCTHIJ;a ITJIIOC ~Ba ~OHOHa 
ITpHBO~HT K OITYCKaHHIO 3HeprHH TJ 

523
, OCHOBHOrO CO

CTORHHR TOnLKO Ha 3 K3B. lf3 cpaBHeHHR peJynLTaTOB, 

npe~CTaBneHHhlX B ma6A. 1 H 2, BH~HO, 'ITO eCJIH HapR~y 
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Ta6Jnma 2 

239 3Hepi'IIIll H CTPJ'RTypa Hl'l31tM8lf811111X COC'l'OJIHJII!: B l] 
. ~· iflo 11.JU1 BOJIHOBOI WllKIUUl \I) C "•" = 0 npH Y'J8T8 HOHOll 

c ).f = 20, ••• :n. j = I, ••• ,5; 76221 = 450 tt8B 

K]j 3HeprBJI,.K&B 
C'l'pyKTypa oliY¥ pacqeT 

5/2+ 0 0 622~ 93( 752t + 0, (30) 2% 620t +0,(22) I% 
7/2+ I73 50 624t 9H 622t + ~(22) 2't 734f + 0,(3I) I~ 
I/2+ I33 70 63H 9m 63II + 0,(20) 2% 6331 + 0,(22) 2% 

63!1 + 0,(22) g 
7/'r I60 743t 9I'!: 743f + 0,(20) 2% 
9/2+ 460 6I5i 76% 6I5~ + 0,(20) 8% 734t +~(30) 3% 

6I3~ + <1<22) 3% 
9/'r 470 734t. 84% 624t + 0,( 3I) 4% 622t + 0,(32) 2% 

6!51 + 0,(30) I% 
5/2- 560 752t 53% 622t +0,(30) 25% 752t + 0/20) \:)~~ 

6331 +0,(30) 8% 
6241 + 0,(20) 7/2+ 680 630 6I3t 80~ 743t + 0,(30) 5% 3% 

734+ + 0,(3!) 3% 
I/2+ 688 800 620+ 59'~ 622f + 0,(22) 23'1. 7251 +0,(55) 5% 

6221 + (.~,(22) 4'~ /0 

I/2- 659 840 770t 25% 63H + Q,(30) 67% 5031 + 0.{22) Jrl ,. 
sort + C~C22l 2% 

3/2- !030 76H 37'1, 743t + C,C22l 29% 63II + (i3Il 9% 
63It + 0,(:30) 7% 

5/2+ II60 633t 0,2~ 622f + 0,(20) 98% 743t + ~(3!) I% 

c ~oHoHaMH AJl = 20, ... ,32, j ""1 ,2 eJ.IJ;e yqecTL ~OHOHLI AJl= 
c:33,,.77, j= 3,4,5, TO 3TO npHBO~HT K He60JILWOMY HJ· 

MeHeHHID 3HeprHH H yMeHbWeHHIO B npe~enax O~HOrO npo

IJ;eHTa BKJia~a OCHOBHOH KOMITOHeHThl ~JIJI COCTORHHH, 6nH3KHX 

K O~HOKBa3H'IaCTH'IHLIM. 3HeprHR H CTpyKTypa CJIO)I(HbiX 

COCTORHHH MOryT H3MeHHTLCR CHJILHee, 'ITO npo~eMOHCTpH

poBaHO Ha npHMepe cocToRHHR c K"=9/2+ B 
9 U. B o6-

J.IJ;eM, BJIHRHHe y'leTa BbiWeyKa3aHHhlX ~OHOHOB Ha 6onLWHH· 

CTBO COCTORHHH HeBeJIHKO. 

Heo6xo~HMO OTMeTHTL, 'ITO BJIHRHHe ~OHOHOB pa3JIH'IHhlx 

MYJILTHITOJILHOCTeH H 3Ha'leHHH j Ha CBOHCTBa HH3KOJie)l(a· 

J.IJ;HX COCTORHHH HeO~HHaKOBO. rnaBHyiO pOJib HrpaeT He 

BeJIH'IHHa ~YH~aMeHTanLHOrO ITOJIIOCa, a CTeneHL KOJIJieKTHB· 
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HOCTH ~OHOHOB. ll03TOMY HaH60nLwee BllHHHHe OKa3MBaiDT 

O,IJ;HH-,nBa HH)I(aHWHX ~OHOHa C A/1 ,20,22,30,31 H 32. 

Ta6mma 3 

3HeprHH H CTpyKTYJ)a ffi!3KOJl6Jt8liiiDC COCTOJ!:Hi!l!: B 239 U 
,ItJlJI BOJIHOBOit \f!yJIRUIDI (I) npi! yqeTe ¢ioHOHOB C ,\fi= 20, •• ,,77, 

j = I,. •· ,5; 7 622t= 4IO KsB 

e· 1'lHeprB.H,K3B 
CTpyKTYJ)a 

OIINT paC'16T 

5/2+ 0 

7/2+ !73 

I/2+ !33 

'l/2-

9/2+ 

5/2-

9/'[ 

7/2+ 680 

I/2- 659 

I/2+ 688 

5/2+ 

3/2-

o 622t sa% 752t + Opo> 0; 620t + 01<22) 2~ 
622l + 0,(30) + 0,<30) n,2% 

50 6241 87% 622\ + 0,{22) 31, 734t + 0,(3I) 2,~ 
624t +GI,(22) +0,(22) O,fl. 

70 63H 86% 63II +0:(20) 2'i, 6331 +0,(22) Z1 
63H + 0,(30) +Cx~(:30) 0,3% 

ISO 743t 88% 74:3t + 0,{ 20) 3% 76It + 0,(22) H 
76lt + Q1 (20) +0,(22) U,I% 

280 6I5~ 6B 6!5[ + Ui20) !3% 6I3i +~(22) 5% 
6I5! + Oi20) +0..{20) g 

4!0 752t :3?1, 622t + Ot<JO) <::9% 752t +c2.(20) II% 
752t +0,(:30) +0<(30) 3~ 752t +Ci(20) +U1 (20) U 

440 ?34t 73% 6241 +0,(3I) 7% 6I5t· +a<30> 4% 
734+ +(?,(3I) +Q(3I) 0,3% 

580 6I3f 6?1, 743t + 0.(30) II% 624r + 0,(20) 5% 
6I3f + 0,(22) + (22) 0,:3% 

600 770+ 1.2% 63H +U,(:JO) 7;]'/, 503f t-01(22) 2'/. 
633~ + 0,(22) + Q(30) I~ 50H + 0,(30) + c%(30) I% 

670 620t 45% 622t + 01(22) 27% 622} + (~(22) 7% 
6201 +0,(22) +()11(22) 2% . 

940 633} 0, 02'h 622t + 0L(20) 90C: 752t + 0,(30) I~ 
75zt +0,(20) + 0,(30) 3~ 620t + (,~(20) 4<22) I% 

970 76If II% 63!1 + Oi3I> 271, 743t + a(22) 231 
63!+ +0

1
(20) +0L(30) I% 743t +0/20) + &l(22) I% 

BllHHHHe KOMUOHeHT KBa3H'IaCTHD;a lllliDC ,IJ;Ba ~OHOHa 
Ha 3HeprHH H CTpyKTypy HH3KOlle)l(aiD;HX COCTOHHHH npo

,neMoHcTpHpoBaHo B ma6A. 2, 3 H 4,5. BKna,n KoMnoHeHT 

KBa3H'IaCTHD;a nnroc ,IJ;Ba ~OHOHa B HOpMHpOBKY BOllHOBOH 

~YHKD;HH He npeBMWaeT 1% ,IJ;llH COCTOHHHH C 3HeprHeH ,IJ;O 

300-500 K3B H 3'fo - ,nnH COCTOHHHH C 3HeprHeH ,no 1 M3B. 

8 
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I 

Tad.Jnma 4 

3HeprHH I! CTPYKTYJ)a H1!3KOJiexamKX. COCTOHHHit B !61~ p:;,. 
l{Jlfl BOJ!HOBOit wmcrnm (I) c Jl.. ~ =0 npi! yqeTe ¢ioHOHOB 

c ~fl = 20,. •• ,77, J =I, ••• ,5; ~ = 890 K3B 
5l3y 

KT 
3HeprB.H, K3 B 

CTpyKTYJ)a 
OIIHT pac'!:eT 

5/z- 0 0 5231 98'1: 5211 + OJ22) I% 
5/2+ 90 64~ 95% 6421 + 0,(20) 2% 660f + 0,(22) 2% 
I/2- 356 2!0 52H 91% 5231 + 0,(22) 4% 52H + 0,(20) 2% 
3/2- 313 280 52 It 96~ 52Il + Q,(20) 2% 
7/2+ 3'70 6331 95% 6331 + 0,(20) 3'1, 
3/2+ 6!0 65!! 79~ 6511 + 0,(20) 12% 6601 + 0..<22) 5% 
5/2- 809 630 5!2+ 88% 5!01 + 0,(22) 5% 52It + 0,(22) n 
I/2- !060 5101 0,6% 5231 + 0,(22) 95% 
9/2- !060 5141 0,2 5231 + 0,(22) 99,7% 
I/2+ !250 6601 I5% 6421 + 0,(22) 68% 65If + 0,(22) rem 
3/2- 1440 5!21 0,3% 52Il + 1/.(20) 9!% 52!1 + 0,(22) 81, 
3/2+ 1540 6511 0,2% 52!1 + 0,(30) 97% 6331 + 0/22) 2% 

3Toro MO)I(HO 6wno O)I(H,IJ;aTL, T.K. HH)I(aHWHe~yH,naMeHTanL
HMe nonroca THna c ( v) + w g + w g 

2 
I ( ( v) , w g - 3HeprHH 

KBa3H'IaCTHD;M H ~oHoHa/ Haxo,nHTCH npu 3HeprHH 2-3 M3B. 
Cne,nyeT OTMeTHTL, 'ITO npu 3HeprBHX B036y)I{)J;eHBH 3 M3B 
B 6onee que no nomocos TBna ( ( v) + w g + w g

2 
npesw

waeT que no nonrocos Tuna f ( 11 ) + w , H no3TOMY c po

CTOM 3HeprBB B036y)I{)J;eHBH pOllL Ko'LnoHeHT KBa3B'IaCTHD;a 

nmoc ,nsa ~oHoHa cunLHO ysenH'IHBaeTcH. Hccne,nosaHHH 

llOKa3allH, qTo KOMUOHeHTM KBa3H'IaCTHD;a lllliDC ,IJ;Ba ~OHOHa 

B BOllHOBOH ~YHKUBB /1/ cne,nyeT Y'IHTMBaTL npH B3y'leHHH 

HepoTaD;BOHHMX COCTOHHBH He'leTHMX CHllLHO ,ne~OpMHpOBaH

HMX H,nep c 3Heprue:H 6onee 1 M3B B o6nacTH pe,nKo3eMenL

HMX 3neMeHTOB H c 3Heprue:H 6onee /0,5 - 0,7/ M3B 
B o6naCTH aKTHHH,IJ;OB. 

H3 cpasHeHBH ma6A. 2,3 B 4,5 BH.D:HO, qTo BKnroqeuue 

KOMllOHeHT KBa3H'IaCTHD;a lllliDC ,IJ;Ba ~OHOHa npHBO,IJ;BT K He-

60llLWOMY yBellB'IeHHID ~parMeHTaD;HB O,IJ;HO'IaCTH'IHMX CO

CTOHHBH. BKna.n o,nHo'laCTH'IHOH KOMnoHeHTM yMeHLwaeTCH 
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Ta6Jnma 5 

3HeprKR H CTpyRTypa HHSRane~ COCTOHHHI B 161~ 
JVU1 BGnHOBOA ~H (I) npH yqeTe 4x>HOHOJI C ~}1=20, ••• , '71, 

j = l, ••• 5; 1523t =887 RSB 

10 
3HeprKR, RaB 

J< ~""~ ~nn~&m 

5/2- 0 0 

5/2+ 80 

I/2- 356 200 

3/2- 313 270 

7/2+ 360 

3/2+ 510 

5/2- 809 560 

I/2- 960 

9/2- 960 

I/2+ 1020 

3/2- 1280 

3/2+ 1390 

CTpyRTypa 

523 97% 

642 93% 

52It + Q(22) 
5231 + o:c22> 
660t +Q,(22} 

6601 + 0,(20) 
521 89% 5231 + 0, ( 22) 

5211 + 0.(22) 
521 94~ 5211 + 0,(20) 

5211 + {).(22) 
633 94% 6331 + 0,(20) 

6331 + 0,(20) 
651 671. 65!1 + 0,(20) 

65If + 0,(20) 
512 8r; 5IOt + 0,(22) 

5I2t + 0,(22) 
510 I, 7:~ 5231 + 0,(22) 

52!1 + 0,(22) 
514 0,2% 5231 + 0,(22) 

5211 + 0,(22} 
660 81 642t + 0, (22) 

660i + 0,(20) 
512 0,1% 52It +0,(20) 

52It +0,(20) 
651 0,001~ 52H + 0,(30) 

52It +0,(20) 

2% 
+0•<22> o.o~% 

3% S42f + 0,(20) 

+ 0,(22) 0,2% 
4% 521~ +0,(20) 

+ 0,(22) 0,1% 
2% 

+ 0,(22) 0,07% 
4% 

+ 0,(20) 0,00% 
IS% 660f + 0,(22) 
+(/.(20) I% 

8% 521+ + 0,(22) 
+ 0,<22) z~ 
901, 512t + 0,(22) 
+ 6',(22) ~ 
961 
+0,(22) 3% 
65% 65If +0,(22) 
+0,<20> o,on 
951 
+ 0,(20) 2% 
94% 65It + 0,(20) 
+0.(30) 0,9% 

2% 

2t 

8% 

2% 

3% 

I?'t 

2% 

Ha /1-5/0/o ,nml COCTOJIHBB, 6nB3KBX K O,nHOKBa3B'IaCTB'IHbiM 

B Ha /10-15/~ - ,nnJI COCTOJIHBB CllO:lKHOB CTpyKTypbl. B OT· 

,nenbHbiX cnyqaJIX BKlliO'IeHBe 3TBX KOMnOHeHT npBBO,nBT 

K 3Ha'I&TenbHOMY B3MeHeHBIO 3Hepraa a cTpyKTYPbl co-
239 

CTOJIHBJI. 3TO OTHOCBTCJI, Hanp&Mep, K COCTOJIHBJIM U 
c K 77= 5/2-' 3/2-B 1/2-:-

HaWB accne.noaaHBJI noKaJana, 'ITO JHa'IBTenLHbiB BKna.n 

KOMnOHeHT KBa3B'IaCTBUa nniOC ,nBa 4!oHOHa B BOllHOBble 

10 

IIIYHKUBB HB3Kone:lKaUUIX cocTOJIHBB aa6n10,naeTc.11 B Tex 

He'leTHbiX B,npax, Kor.na B A-1 'leTao-qeTHbiX B,npax BMeiOTCJI 

HB3KOlle:lKaUUie CBllLHO KOlleKTBBB3BpOBaHHble O,nH04!0HOH· 

Hble COCTOJIHBJI. Ha np&Mepe 169Er noKa3aHO, 'ITO eCJIB 

KOHCTaHTy KBa,npynonL- KBa,npynOllbHOrO B3aBMO,neBCTBBJI K (2) 

yaen&'IBTb TaK, 'IT06bl 3HepraJI nepaoro K 77 = 2+ - cocTOJIHBJI 

a 
168

Er 6blna MeHbWe 0,8 M3B, To &MeeT MecTo 3Haqa

Tenbaoe yaenaqeaae BKna.na KOMnoaeHT v 
0 

+ Q 
1 

(22) +Q 
2 

( ll~~ B 

CBllbHOe B3MeHeH&e CTpyKTypbl HB3KOlle:lKaUUIX COCTOJIHBB. 

TaKBM o6paJoM, TaM, r.ne nnoxo pa6oTaeT KBa3&6030HHoe 

npa6na:lKeaae y'leT HB:lKaiiwax KOMnoaeaT aonaoaoii IIIYHKUBB, 

npe,ncTaBneH~OB B BB,ne pB,na no 'IBCny 4!oHOHOB, MO:lKeT OKa-

3aTbCJI He,nOCTaTO'IHbiM. B TaKBX cnyqaJIX, KOTOpble OTHO· 

CJITCJI, B OCHOBHOM, K Jl,npaM nepexo,nHbiX o6nacTeB, Cne,nyeT 

acnonLJOBaTL ,npyrae · npa6na:lKeHBJI /eM., aanp., pa6o
Ty/IO/ /. 

4. Hly'IBM, KaK pacnpe.nenJleTcJI cana o.naoqacTB'IHoro 

COCTOJIHBJI, ne:lKaruero B6llB3B 3HeprBB Cl>epMB, no MHOrBM 

B,nepHLIM ypoBHJIM. IIpe.naapaTenbHLie peJynbTaTbl Bly'leHBJI 

4!parMeHTaUBB O,nHO'IaCTB'IHbiX COCTOJIHBB B3llO:lKeHbl B / 9/ · 

T&nB'IHaJI KapTBHa 4!parMeHTaUBB O,nHO'IaCTB'IHOrO COCTOJI· 

HBJI noKaJaaa ~ puc. 1. Ha 3TOM pacyaKe npaae.neaa 

aenaqaaa (C 6221'), JIBllJIIOfUaJlcJI cyMMOB KBa,npaTOB o.nao

KBa3&'1acTB'IHblX KOMnOHeHT COCTOJIHBJI 622 t ,nllJI ypOBHeB 
239 

U c K
17 

= 5/2+, ne:lKaruax B JHepreT&'IecKOM BHTep-

aane 0,2 M3B. O.naoqacTB'IHoe cocTOJIHBe 622t cooTBeTCTBy

eT YPOBHIO Cl>epMB ~ n03TOMy JIBll.lleTCJI OCHOBHblM COCTOJIHB

eM 239 u. TaKaJI cna6aJI lllparMeHTanaJI o.naoqacTB'IHoro co-

CTOJIHBJI BMeeT MeCTO ,nn.11 BCeX COCTOJIHBB, ne:lKaUUIX B6JIB3B 

DOBepXHOCTB Cl>epMB. 0KOllO 90% CBllbl O,nHO'IaCTB'IHOrO 

COCTOJIHBJI CKOHUeHTpBpOBaHO Ha CaM OM HB3KOM ypOBHe, 

/8-10/~ c&nbl pacnpe.neneao no ypoBHJIM, ne:lKaUUIM OT 

1 M 3B .no 3Hepraa CBJI3B aeiiTpoaa, a I 1-2/% OTHOCJITCJI 

K YPOBHJIM, ne:lKalUBM B KBaJaaenpepbiBHOM cneKTpe. Ha

CTOJIIUBe accne.noaaaaJI lllparMeHTanaa cornacy10TCJ1 c nep

BoaaqanLHblMB pe3yllLTaTaMB, nony'leHHLIMB B pa6oTe /5/. 
Cne.nyeT OTMeTBTL, 'ITO, aecMoTpJI aa To, 'ITO aa caMoM 

HB:lKHeM ypOBHe C ,naHHblMB K77 CKOHUeHTpBpOBaHO OKOllO 

90% O,nHO'IaCTB'IHOrO COCTOJIHBJI, pacnpe,neneHBe CBllbl &MeeT 

II 



92.3%( c6221f 
0/e 

12 0 
11 

10 
239 u 

9 

8 

7 
622t 

6 

5 

4 

3 

2 

1 98,2°/o 

0 1 2 3 4 5 
~' M3B 

Puc-r 1. PacnpeoelleHue cullbl ooHo~acmu~Hozo cocmoJIHUJI 
5/2 [ 622 t] 6 239 u. 
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,IJ,nHHHbiH XBOCT. HanpBMep, B BHTepsane 0,2 M3B OKOnO 

3HeprBB CBR3B HeHTpOHa CO,IJ,ep~TCR llOpR,IJ,Ka 0,1~ CBnbl 

O,IJ,HOqaCTBqHoro COCTORHBR. ~O~HO Ha,IJ,eRTbCR, qTo C no

MO~biO TaKoro ,IJ,nBHHOrO XBOCTa y,IJ,aCTCR 06'bRCHBTb BenB

qBHbl s - B p - BOnHOBbiX HeiiTpOHHbiX CBnOBbiX cllYHKIJ;BH 

B paiioHe HX MBHBMYMOB. 

5. Ha OCHOBe BhlllOnHeHHbiX BCCne,IJ,OBaHBH MO~O C,IJ,e

naTb cne,IJ,yiO~Be BbiBO,IJ,bl 06 OllBCaHBB HB3KOne~a~x He

pOTa.QHOHHbiX COCTORHBH HeqeTHbiX ,IJ,ecllopMBpOBaHHbiX R,IJ,ep: 

1/ O,IJ,HOcllOHOHHOe npB6nB~eHBe, BCDOnb30BaHHOe B~/ 
B ,IJ,pyrHX pa6oTaX 1 RBnReTCR ,IJ,OCTaTOqHo XOpOWBM ,IJ,nR Bbl

qucneHHR 3HeprBB B CTPYKTYPhl cocTORHBii ,IJ,O 3HeprBB 

B036y~eHHR 1 M3B B cBnLHO .IJ.ecllopMBposaHHhiX R,IJ,pax 

pe,IJ,KoJeMenLHoii o6nacTB H ,IJ,o 3HeprBB 0,5 - 0,7 M3B -
B o6naCTH aKTBHB,IJ,OB; 

2/ BKna,IJ, KOMllOHeHT BOnHOBOH cllYHKIJ;BB KBaJBqacTBIJ;a 

nnroc ,IJ,Ba clloHoHa cne,IJ,yeT yqBThiBaTL npu BhlqucneHBH 

xapaKTepHCTHK cocTORHBii c 3Heprueii 6onee /1 ,0-1,5/ M 3B; 
3/ BnBRHHeM clloHOHOB c A > 3 H KopHeii ceKynspHhiX 

ypaBHeHBH j !; 3 ,IJ,nR BCeX cllOHOHOD Ha COCTORHBR C 3Hep

rHeii MeHee 1 M3B MO~Ho npeHe6peqL. 

~aHHhle BCcne,IJ,OBaHBR HnniDCTpBpyiDT rrnO,IJ,OTBOpHOCTb 

e,IJ,BHOrO llO,IJ,XO,IJ,a ,IJ,nR OllBCaHBR HB3KBX, npOMe~yToqHbiX 

H BbiCOKBX B036y~,IJ,eHHbiX COCTORHBH CnO~biX R~ep, OC

HOBHble llOnO)I{eHHR KOTOporo Hlno:>KeHbl B pa6oTe/l /. 
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PyKonucr. noclllynUAa e uaoallleAr.cKui1 o111oeA 
30 oeKa6p.JI 1974 zooa. 

HeT RH rrpo6eRoa a Bamei 6H6RHOTeKe? 
Bhl MOJKeTe noJJy'IHTb no no1:1re nepe'IHcJJeHHhle HHJKe KHHrH, 

ecJIH OHM He 6bi.IIH 3aKa38Hhl paHee. 
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