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A H K o T a u • a 

noK838HO, 'ITO 38BHCSIWHe OT CIIHHOB rrpHTSI!"'HB810WHe CHllbl THII8 -+ -+1-+-+ V(lrn-rp)unup 

ll9!CTBY IOWHe M9:>KllY H9'19THb!MH HeATpOHOM H rrpOTOHOM, MOI"'YT . 6b!Tb OTBeTCTB9HHbiMH 38 

Hp8EIH118 cno:>KeHHSI MOM9HTOEI H lly6neTHYIO CTpyKTypy ypOBHeA B He'll!THo-ae'I~THb!X ll9cj:>Op

UJI\l0lt~IJH\II.lt S,apaX, npoBe.OeHbl BbPIHClleHHSI SHeprHH pacwenneKHSI ..qyf>neTHblX COCTOSIHHI B 

l19r'KHX H.OpaX H Cp8BHeHHe C 9KCnepHM9HTOM. y K83&IBaeTCSI Ha B03MO:>KHOC'n> HapyweHHSI .npa

BKll rannaxepa H MowKOBCKOro B HeKOTOpb!X TSI:>Kellb!X ll8cPOPMIIpOB8llllbiX Slllpax. 

N.J. Pyatov 

SPLITTING OF STATES IN ODD-ODD DEFORMED NUCLEI 

Abstraet 

.... .... ...... 
It has been shown that spin-dependent attracting forces of the type V (I r - r I )u u , acting between odd 

· n p n p 

neutron and proton may be responsible for the coupling _of angular momenta and for the doublet structure of levels in 

odd-odd deformed nuclei. The splittlnc energy of the doublet states in light nuclei has been calculated and the compa 

rison with experiment has beet! made. A possibility of violating the Gallagher and Mozkowsky rules in some heavy de

formed nuclei is indicated. 
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:~ct>op-

11 B 

;~ llpa-

:>dd 

sin 

:ompa· 

'Y de-

3KCilepHMeHTanbHO H3BeCTHO 0 cyweCTBOBSHHH pacwerrneHHbiX COCTOHHHA & He'leTHo-

Ill 2s 3o 32 
He'leTHbiX Hapax • TaK, s Ae , P p 

COCTOHHHA KOHcPHrypauHH (S,h) (e1) 8 CC 
36 

Ha6mo.aaeTCH ay6neTHoe pacwerrneHHe 

38 
[( rrpearronaraeTcH 6onee cno>KHoe 

pacmerrneHHe COCTOHHHH KOHcPHrypaUHH (d3/2 )(d3f2) H (d 3; 2 )(d 3 f2) 
-1 121 

n 6 110 161, Lu 174 y neTHble COCTOHHHH H3BBCTHbl H B TSI)!(BnbiX HapaX, H8IlpHMBp, B 

176 242 LU , Am H pH.ae apyrHx. 

B pHae pa6oT aenanHCb rrorrbiTKH Teop e TH'IBCKH o6bHCHHTb rrpH'IHHbi, rrpHBoaHmHe K pac.-

13 I 
menneHHIO cocTOSIHHA, T aK, B pa6oTe BapKepa HccneayeTcH ay6neTHOe pacwerrneHHe 

yposHeA co crrHHa~H I + Y. H I- y. loaHH H3 HB'IBTHblX HyKnOHOB H8XOaHTCH B S 

COCTOHHHH I, nposeaeHHbiB p8C'IBT bl B CXBMB j - j -cBSI3H C IlOTBHUHSnOM lOKSBbl KS'Iec-

TBeHHO cornac y~TCSI C 3KCilBpHMBHT OM , IlpH'IBM B p8HOHB aeci:>OpMHpOB8HHhlX Haep COrnaCHB 

c aKcrrepHMBHTOM nnoxoe. 

12 I 
B yrroMHHyToii p a6oTe Hccneaosanocb ay6neTHOe pacwerrneHHe· B P 30 

H 

28 
AP c noMO!llbiO ueHTpanbHbiX aaBHCSIUlHX oT c n HHOB cHn B cxeMe j- j -csHaH. AsTo-

pbl IlpHillnH K BbiBOay, 'ITO CY!llBCTByeT peanbHOB p8CXO>KaBHHB Me)!(ay Il8p8MeTp8MH 38BH-

CSIUlBi% OT CilHHOB 'i 8C T H UBHTpanbHbiX aByXTBnbH bJX CHn, OnpeaeneHHbiMH H3 p a cmerrneHHSI 

ay6neTHhlX COCTOSIHH!% K OHcPHrypaUHH (s 'h )(P 1 J H H3 pacmerrneHHSI ypOBHBA KOHcPHry-

H ( d 3/ 2 ) ( d 3/2) 
-1 

, 0TCIOaa caenaHO 38KnJO'IBHHB 0 TOM, 'ITO B MOLle-pauHH 

IIH j- j - CBSI3H C OaHH.MH UBHTp81IbH ~IMH CHII8MH 06bSI'CHHTb ay6neTHOB pacwenneHHB 

y aosneTBOpHT BJibHO HBB03MO )!(HO . 

8 aect>opMHpOB8HHbiX H B'IBTH O-H B'IBTHbJX H a p ax B COOTBBTCTBHH C 0606UlBHHO:! MOaBIIbiO 

B03MO)!(Hbl nHlllb ay6neTH biB COCTOSIHHSI, 

¢eHOMeHOnOrH'ieCKHe Ilp8BHII8 cnO)!(BHHSI MOMBHTOB B He'IeTHO-HB'IBTHbJX ae cpOpMHpo-

141 
B8HHbJX H a p ax 6binH Y CT AHOBJIBHbl rannaxepOM H J\1\owKOBCKHM , 0HH H8WnH, 'ITO B oc-

HOBHOM COCTOSIHHH CilHHhl H B 'iBTHhlX H BH TpOHA H IlpOTOH8 rrapannenbHhl I TpHrrneTHOB COCTOSI-

HHB I , a rronH biA crrHH H a pa paBeH: 

l=fln + ~\ 

i =J0.-0.J 
n P 

ecnH 

ecnH 

Dn= An±'/; 

fln= An± '(2 

PP=AP±V. 

n =A + '(2. 
p p 

B pHae HB'IBTHO-He'IeTHbiX H .aep H86.TIIO.U8B TCSI 11 BT Opoe COCTOHHHB C 8HTHilapanneJibHbiMH 

CilHHAMH HB'IBTHhlX H BHTpOH8 H IlpOTOH8 IO'IBHb '!ACTO 9TO H30MepHOB COCTOSIHHel. 

B MOaenH HB38BHCH MbJX 'i8CTHU o6a COCTOSIHHSI I CHHrnBTHOB H TpHilnBTHOB I BblpO>KaBHbl 

H TOIIbKO Il8pHbiB HBiiTpoH-rrpOTOHHbi B B38HMOaBHCTBHSI MOryT IlpHBBCTH K pAC!llBiliiBHH!O 9THX 

COCTOSIHHA. B aaHHOH pa ooTe aenaeTCSI IIOIIbiTK8 06bSICHHTb ay6IIB THOB pacwenneHHB ypOBHBA 

B HB'iBTHO-HB'IBTHbiX .UBcP0pMHpOB8HH biX Si .Up8X B p8MK8X 0606!llBHHOH MO.UBnH C JIOM O!ll biO 

UBHTpanbHbiX 3 8 BHCSI!llHX OT CilHHOB HB HT pOH-rrpOTOHH blX II8pHbiX CHII . 

OnepaT op HeATpoH-rrpoTOHHOr o rrapHoro saaaMo.aeii cTBHSI Bbi6Hp a eM B BH.ae: 

3 



v,2 = V(I;,_;21J[1- a' a;1;;2] I 1 I 

rae a -nocTOHHHaR, onpeaenHJOLUaH BKna a cnHHOBbiX c11n B o6wHe napHbie CI·Inbi /o6bP!H O 

a 0,1 i- 0,2 / ; (Jl H (/
2 

- cnHH OBbie onepaTo pbi, a V( l-;
1
-1

2
1) 38 B I1C HT T Onb-

KO OT paCCTOHHHSI Me)Kay HyKnOH 8 MH. 

P a3nO)KHM cj:JyHKUHIO vc 1 ~-r; 1 ; / 5 / 
n o n o nHHOMBM lle :>i<aHapa 

00 

V" ( ! ; - -; I ) = Y- J ( r ,_ r ) P (Cos CJJ), 
I 2 k =o k I 2 k 

rae } k .( r 
1 

, r 
2

) -KO S cPrtJHUHeHTbl pa3nO)KeHH51, UJ - yron Me)!{ay -+ r 
1 

H 

/ 2 / 

... 
r2 

Y1cnOn b3YH T eopeMy cnO)KeHHH lll8pO B bJX cP YHKUHH, MO)KHO 3 8 nHC8Tb /2/ B BHae : 

00 k 

v ( I r - r' I ) = 2 __j_TJ_ J ( r 'r ) ~ ( -1) q J' ( 1) y (2 ) 
1 2 ' k = o2k+l k 1 2 q ~-k k,q k,-q 

/ 21 / 

,[lnH B bl'lliCneHHH M8TpH'1Hb!X sneMeHTOB HefiTpOH-npOTOHHOrO napHoro B3 8 HMOaefiCTBHH HC

/ 6 / 
nonh3yeM s onHOBbi e cPYHKUHH MoaenH HHnbcco Ha • CHMMeTpH30BaHHaH no 3HaKy npoeKUI111 

MOMeHTa H8 OC b C J.! M MeTpHH Hapa fl HefiTpoH-npOTOHH 8 SI B 0l!HOB8 R ~YHKU I151 J.!MeeT B l1a: 

I 

I!' (0. ' /!.! K) = v 21 + J ¢ n n ( 1 + R 1) X fl X n D M K ' 
16 1T ' {3 y 1 2 

/3/ 

rae -I, -Kone6aTenbH8R BOnHOB8R cPYHKUHH; 
'f' "{3 "y 

!( = 0 1 +02 R1 - o n epaTop 

2 3 • E 17/ 
no OCSIM H , BBe a eHHbl l1 OpOM j X f) - BHyTpeHHHe BOl!HO-

I - 1 
OTp a>Ke HHSI Hanp a sneHHA 

B b Je cPY HKUHH HyKnOHOB; D 
MK 

- o6o6weH HaR c q,epHqecK aR cpyHKUHH BHrHepa , xapaKTe pH-

3Y!OLU8 H BpaLUaTenbHOe COCTORHH e Hapa. nonaraeM, 'ITO Rapo H8XOaHTC51 B OCHOBHO M K One-

6~TenbHOM COCTO~HHH, npHqeM 

/ 4/ 
< ¢n n I ¢ n n > 1 . 

{3 y {3 y 

3anKLUeM aHaroHanbHbiA M8TpH'IHbiA sneMeHT He ft Tpoa-npOTOHHOrO napHOrO B3 8HMOaeiiCTBHH: 

T BK KBK 

TO 

r a e E' 
12 

H paBH biH 

E _ 21 + 1 ((1 + R ) X z 2 - ----::-:~ z r 16TT · 
X 0 D MK• ~2( 1 + R,) X f) X 0 D MJJ 

' 2 1 " 2 

1 
(DMJfJ,J, 

+ n 1 Yz 2 Rl = vi 2 

I' 

DM'-K(fJI) ) = _!_!!_ 011' 0 MM' 0 KK' ' 
21 + 1 

I- I -I 
E - (X v V X X ) + o (-1) 1 2 E ' 12- 0 "'P • 12 n , n xo 12 

. ', l 2 - 1 2 

- aon o nHI-!T el!bHb!H qneH, nOHBnRIOLUHACR B COCTOHHHHX, KOraa r( 

4 

(5) 

/6/ 

15 1 I 

01+fl2=0 

Y1 c no 

c noT 

r ae 

no 0 1 

aHTC 

Hcc r 

HeftT 



2 

I 

I!C-

•eKUI!I! 

BI!.Q: 

paTop 

Kone-

I 

~T BI!SI: 

E I = 
12 rxnUJ x_n ( 2), v12x_n(1Jxn(2)). 171 

161 151 
Vlcrronb3YSI BOnHOBbie cjlyHKUI!I! Hl!nbccoHa 11 anre6py PaKa rrony'ii!M Bbipa)KeH 11 e 

C !IOTeHUI!8liOM 12 11 : 

X 

X < E1 k 00 I p 0 > < P1 k 0 - ~I ~I- ~I I p 0 - y I> X 2 2 1111111 

n1 0 " 1 ';' 1 "In (l ~ l-Jl-J2 1 
x < t 2 k _, 2- - 2 ~2 - - ·2 r 2 2- "'- 2 > + (- 1) t, K 

0 
E 12 

I 8/ 

I' .ae a£ Q __ ~ -K03<iJ r1• HUII e HTbl pa3!IO>KeHI!SI BHyTpeHHI!X BOliHOBb!X cPYHKUI!it HYKIIOHOB )( {} 

no ocullnnSITOpHbiM BOliHOBbiM cPYHKUI! SIMj F k -pa.aHanbH bie I!HTerpanbi: 

191 

x ](r , r)R 'n'(r1 )R '•' (r 2)drdr 
k 1 2 n 1 r. 1 n 2 L 2 1 2 

<fP mm iP m > 
1 2 1 2 

- Kos<iJ rh HuHeHTbi Kne6wa-rop.aoHa. B 181 cyMMI!poBaHI!e nposo-

.QI!TCSI !IO BCeM op611T8libHbi M KB8HTOBbiM 'ii!C118M ( e 1 ) I! C!II!HOBb!M rrepeMeHHb!M ( ~ 1 ) 

Ba11.ay rpoM03.QK OCTI! Mbi He rrp!!BO.QI!M a.aecb Bbipa>~<eHI!SI E'(K = O) 
12 

, LleT81IbHOe 

181 
I!CClie.QOB8HI!e 3TOrO 'ilieHa !IpOBe.QeHO B pa6oTe , B KOTOpOit paccMaTpi!BaeTCSI Blii!SIHI!e 

HeitTpoH-rrpoTOHHoro aaai!Mo.aeitcTBI!SI Ha c.aa11r ypoBHeil: BHyTpl! poTaUI!OHHOA nonocbi c K == 0. 

Vf3 18 1 MO)KHO !IO liY'ii!Tb B b!pa>KeHI!e .QIISI 3Hepr!!H pacwerrneHRSI .ay6neTHb!X COCTOSIHI!A! 

-
5 



If I I I J I 
X I ( 2 k + 1) F X < Y.1 k 00 I p 10 > < P. 2 kO 0 I e 2 0 > < e zk n t- :I 1 I 1- I 11 f 10 r !.1> X 

k . 

x< f'H1 -I 1 ! 1-I Jfr!-!>+8 (-1) 1-11-!2 
2 2 2 2 2 J 2 2 KO 

I 

E 12 

B 1101 3H8K i\E 12 3aBHCHT OT Bhl6opa 3HaKa noTeHuHana I np 

a 'X'aKme OT cnaaa cocToRHHSI ('5:. = I,+ I 2 =0, ±1) 

11 01 

I -B38HMOaei!:CTBHSI, 

PaccMOTpKM 'ISCTHoti!: cny'laA, Koraa o6a He'!eTHbiX HyKnOHa aaxoaSITCSI s 'IHCTbiX oc

UHnnfiTOpHotx coc'X'oBHHRX, Toraa 

npH'I8M 

E f'' = n - n J - E r K = n + r. J = 12 I 2 12 1 2 

lr 
2a:I(2k+1)F (Of1 ;0f

1
;0f,;Of) d

1
k001f

1
o > x 

lr 

X < p 2 k 0 0 I e 2 0 > < e 1k n 1 - y. 0 I e 1 P.l - y. > X 

, 1-J -J I 
x <f

2
k0

2
-lhOif

2
0

2
-%>+(-1) 1 2 8K

0
E12 

E I .. 2 a 8 F 2e J( 4f + 1 ) I < e 2 e 0 0 I f 0 > I 2 
X 

12 ce 1 1 1 1 
1 2 

2 
x 1 < e 1 2e,- e 1 2P 1 1 e 1 e 1 > 1 

I 11 I 

1 121 

Vf3 111 I H 1121 BHaHO, 'ITO BKna a B 9Heprlf!O p8CW8!1JI8HHSI a aJOT JIHWb 38BHCS!WH8 OT CITH-

KOB CHJibl, npH'i8M B8JIH'IHH8 I\E
12 

rrporropUHOH8JlbH8 a ·. 3TO 38K.TIIO'I8HH8 S!BJIS!8TCS! T O<J·· 

HbiM , ecnH [( .;, 0 • B o6weM cny 'lae fl E; 
2 

a a iOT H8KOTopbil!: BKna a H o6 biYH bie BI1r-

aep o B c KHe CHJi bl, oa HBKO C yseml't8HH8M a e cpopM 8UHH 9TOT BKna a yM 8HbW8 eTCS!, BC 11M ITT OTH

'!9C KH CTp8MSICb K HYJIIO, Vf3 112 1 BH a HO, 'iTO B p8CCM8TpHB8 8 MOM npeaenbHOM CJIY'I88 

I E
12

,;, 0 , 8Cni1 o6a HyKJIOH8 H8XOaS!TCS! B OaHOM COCTOS!HiiH C 8HTHnap81IJI8JlbH biMii Cfii1H8MH, 

B o6weM c nyYa e E
1 

f, 0 
12 

, 8CJIH HYKJIOHbl H8XOaSITCS! B pa3JIH'IH biX COCTOSIHHSIX C O Q HHa-

I 

E12 60JibW8 B COCTORHHSI X C 8HTH napa JIJI8JlbHbiMH n OaH a K 0 B8JIH 'IHH8 KOBbiMH 

COHH8MH, '18M B COCTORHHSIX C napaJJJJ8JibHblMH COHH8MH laCHM!ITOTH'I8C K08 np8BHJIO I. 

Llnst CHJI !lpHTR )!{8HHSI F If < 0 H Mbl ITOJIY'I8 8M 113 l ill H 112 1, 'iTO COCTORHH8 C 

!<=1'1+0, l cnHHbl napaJJJI8JlbH bii 6yayT 5onee HH3KH M !10 9H8prHH ' · '18 M COCTORHH8 C 

K = n 1 - n, /cmfHbl 8 HTHnapanne n bHbi i. nony'i8HHbiA BbiBO a cornacyeTCR c npaBHJI8MH 

14 I 
JV\ owltOBCKoro a r annaxepa 

LlnR K0HKp8THbiX p8C'I8TOB Bbi5epeM CHJibl HyneBOrO paaayca a el!:CTBHSI 

V(l; z_;2 ! ) 
... ... 

4TT~8 ( r
1

- r
2
), 

1131 

r a e ~ = const H onpoaenetta HK *e . LlnS! TaKoro rroTeHuKana pa aaanbHbte KHTerpanbi nerKo 

19 1 lr 
B bi 'IHCJIRJOTCR c noMOWblO MeTo:mHKH T anMH , npH'IeM see F He 38BHCRT OT k 

6 

r ae 

TOphi> 

Fo 

I.Ll HX 

B9TC1 

RpHBE 

M; 

pauHR 

Mow 
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CTaH< 

H OH8 

T..u 

Tex ; 

ypOBf 
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II:CTBHSI, 

x oc-

r CIIH- . 

Hr-

l1 H8 MH, 

·l MH 

c 

c 

H 

!rKO 

X X 

/14/ 

X 

rae "= wm r:,J = ____!1_] - ·- • Ta5nHUbl 3Ha'!eHHH 9THX HHTerpanoB ll11A Jt8JriO-
h m! (n - m)' 1101 

. TOpbiX cnyqaes npHseaeHbi B pa6oTe 3enbaeca B o5weM cnyqae MO:>KHO noxaaaTb, 'ITO 

y5hlBa~T C pOCTOM H n 1 llpHHHMaSI M8KCHMallbHbie 3Ha'!eHHS1 Jl11SI COBII8ll8IO-

IJ.{HX 3Ha'leHHil: e H n = 0 

3Ha'leHHH napaMeTpa 
1T 

BeTCTBHH C aaHHbiMH 3enbaeca BbJ5epeM 

5 /10,11/ 
npHBOllH11HCb B psrae pa OT 

W = 2 ,'4 MeV 
0 

B cooT-

B bi'!HcneHHbie aHeprHH pacwerrneHHH ypOBHeil: B HeKOTOpbiX .nerxHx sr .opax npH a = 0,1 

RpHBell&Hbi B Ta5nHue a nsr pa3.11H'IHbiX 3Ha'!eHHII: napaMeTpa ae~PopMaUHH T/ • B c.ny'lae 

Ae 28 
pacqeTbi rrpoaenaHbi ansr asyx B03MO:>KHbiX KOHIPHrypauHA:, npH'IeM nepsasr xoHIPHry

+ 
paitHH, B KOTopoll: Heli:TpoH HaxoaHTCH B cocTOHHHH I Y: [211] II , npOTHBope'!HT npaBHnaM 

Mowxoscxoro H ran.naxepa /a Tax:>Ke H axcrrepHMeHTanbHbiM aaHHbiM no (d,p) -peaxuH-

HM I. OaHaxo npH Ma.nsrx 3Ha'leHHHX T/ COCTOHHHe CO CnHHOM ~~ 9TOil: KOHcPHrypaUHH ODSITb 

CTaHOBHTCSI OCHOBHbiM COCTOSIHHeM, 

3xcnepHMeHTa.1lbHO Hall:aeHa O'leHb 5onbwasr senH'IHHa pacwenneHHH B Na 24
( 472 k e V) 

H OHa noxa He Mo:>KeT 5biTb o5'bHCHeHa B paMxax caenaHHbiX rrpeano.no:>KeHHA:, 

Pac'leTbi, rrposeaeHHbie ansr HeKOTOpbiX TH:>KenbiX ae¢opMHposaHHbiX sraep I l .u 114 

J.,u 116 T 11a I , 1 B H ap. , )laiOT BeJIH'IHHY pacmerr.neHHH MeH bWY !O 9KCIIepHMeHT8.11bHOn npH 

TeX :>KQ 3H8'!eHHSIX W0 H a I. no-BHllHMOMy, 3aecb sc.neacTBHe 5o.1lbWOll: llllOTHOCTH 

ypOBHeA: 6yayT cyweCTBeHHbl 9cPcPeKTbl BTOpOrO 11pH5.11H:>KeHHH 1 8 T8K:>Ke 9cPcPeKTbl B.11HSIHHH 

HQUQHTp8.11bHbiX CH.11 /s llpH5.11H:>KeHHH CH.11 Hynesoro p8llHYC8 aeii:CTBHSI TeH30pHbie CHJlbl OT

CyTCTBYIOT/. HaKOHeU, BnonHe B03MO:>KHO CH1lbHOe H3MeHeHHe 118p8MeTpOB B38HMO.Lleii:CTBHSI 

npH nepexoae OT .nerKHX sraep x Tsr:>KenbiM, 

0TMeTHM HeCKOJlbKO OC05eHHOCTeA: B pacwerr.neHHH ypOBHell:, ecm1 OllHH H3 .HHX . HMQQT 

I 
cnHH 1 = 0, Bx.naa OT E 12 B pacwerr.neHHe cyweCTBeHeH, KOr.Lla B COCTOSIHHH C I'(= 0 

I A n 26 H 166 L 116/ O 
eRHHbl HYX110HOB aHTHnapa.nnenbHbl H811pHMep, B t , 0 , U , LlH8KO 3H8K, C 

XOTOpb!M BXO.LlHT B f'l E , 38BHCHT OT '!eTHOCTH COCTOSIHHH: 
12 

7 



' 

• 

I +I 0 -cOCTOSIHHSI H (-1) 1 2 =- 1 
+ 

LUISI 0 -cOCTOSIHHSI, nosTOMy B cnyqae 'leTHbi.X COCTOSIHHA 

I 

n o6asneaae E 
12 

npHBOLlHT K ysenH'IeHHJO aHeprHH pacwenneaaH, B cnyqae )Ke HeqeTHhlX coc-

TOSIHHA E;
2 

BbiXO Ll HT B !!. E
12 

c oTpHuaTen&HbiM 3H8KOM. B nocnenHeM cnyqae B aaBHCHMoc-

rr - rr -
TH oT sena'IHHhi E~ 2 ypo:BHH K = 0 H K =(20) MoryT oKaaaT&CH O'leH& 5nH3KHMH. Ecna senH'IHHa 

E' aemiKa, TO MO>KeT npoaaoATH HapyweHHe npasana r annaxepa H MowKOBCKoro: ypoBeHh 
t:l 

0- M O)KeT 0K838 ThC SI OCHOBHblM / rrpH STOM CITHHbl HyKJIOHOB 8 HTHITapann e JibH bi/ . Pac'leTbl 

ITOK83b!B810T, 'IT0 ll0Ll 0 5H 8SI CHTy aUH SI MO )KeT 6b!T b B Ho 166 : ypOBHH 0 H 7- na5o 

O'leH.b 5JIH3KH, JIH50 y pOB9H.b 0 SIBliSIBTCSI OCHOBHbiM. 

3 aMe T RM T 8 K )Ke, 'ITO B nepBOM rrOpS!LlKe B38HMOLleACTBHe He'leTHOrO H9ATpOH8 - /npOTO

Ha/ C rra p8MH npOTOHOB / HeATpOHOB / H8 BblpO)KLl9HHbiX op5HT8X He Ll89T BKJ18Ll8 B ·aHeprHJO 

pac w enne K JHI ny6neT HblX COCTOSIHHit. 

B aaKJIJO'IBHHe aBTOp Bhipa)KaeT rny5oKyJO 5naronapHOCTb B .r. ConoBbeBy a a npen

no:>KeHHYJO TeMy H nocTOSIHHOe BHHM8HHe K pa5oTe, B.B. Banawosy, B.H. 3axapbeBy H 

B.s. Be:H Jesy aa a e cbMa noneaHbie nacKyccaa. 
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Ta dJntna 

----------------------------------------------------------------------------------------------------------

H,npo KoHqmr ypaUHH 

Na24 p 3/2 + [211]1 

n 5/2 + [2021t -
A126 p 5/2 + [2021t 

n 5/2 + [202]t 

Iffi: 
OCH.COCT. 

4+ 

5+ 

I 1
'Jt 1 

B03 6 .COCT. 

1+ 

0+ 

A E.i'2. ( reop. ) kev. 

rz= z '?. = Lr '(= 6 

60 72 78 

360 J60 360 

---- ------------- ----
Al28 p 5/2 + [202)t 

n 1/2 + [211j1 2+ 3+ -17,2 4 3 67 

p 5/2 + (202]• 

n 1/2 + [200}~ 3+ 2+ 8,6 52 61,6 

---
p32 p 1/2 + [200}\ 1+ 2+ 10,8 46,5 61,5 

n. 3/2. + l2.02lt ----- - -------·- -
K38 p 3/2 + [202]\ 

n 3/2 + l202}t 3+ 0+ J04 326 338 

--- -- -·--------- --

A E., 4 (~Kcnep. ) 

kev. 

4 72 

229 

--- -

31 

77 

---------
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