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1. Bse/leHHe 

Uenb HacTosnueA paoOTbi - oo'bSICHHTb aMnHpH'leCKYIO aaKoHoMepHOCTb , 

COCTOSIWYIO 5 TOM
1 

'ITO Jl58 CeMeACTB8 oapHOHHbiX pe30H8HCOB C HyneeoA 

cTpaHHocTbiO (N (1525} • N (2190}, N(26SO-> , N(303o-n H(A(1236+) • 

A(1920+), A(2420+), A(2850+), A(3230+))ne>KaT Ha .llBYX npSIMbiX,nO'lTH na-

pannen&HbiX TpaeKTOpHSIX Pe.ll>Ke /1 I. LlnS! aToro Mbl HCnon&ayeM ocaoeHyiO 

HJleiO TeOPHH ceepxnpOBO.IlHMOCTH /2/. 
Ey.lleM C'lHTaTb, 'ITO CH1lbl, ceSI3biB8IOWHe KeapKH e a.llpoae, o6ycnoene-

Hbi raMHnbTOHHaHOM ceepxnpoeo.llsnuero THna x) 

p p D D DP DP 
H .. g ( S + S _, + S + S _, + S + S _ ) , (1) 

I".lle 

p J -m + + 
S • 1: (-1) PJm PJ-m 

+ m>o 
J m+ + 

S D • 1: ( -1} - D Jib D J - m 
+ m>o 

DP J -m + + + + 
s+ -1:. (-1) (pJmDJ-m+ DJm PJ-m)' 

m'ro 
D + 

( s +) ' 
SDP • (SDp)+ 

- + ' ( s p ) + 
+ ' 

SD sp 

x) 
Mbl orpsHB"'BBBeMCR psccMo'l'peHBeM HeC'I'pBHHoro MBpB, rroc'l'poeHHo-

ro B3 p B 8 KBBpKOBo rsMBilb'I'OHBBH (J) O'I'B6"1B6'1' CJly"'BJO jJ - CBSI3H. 
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, 
+ . + 
PJm' DJm' 

KBapKOB x) 

( p J m , D J m ) - onepaTOpbl pOJK)leHHSI {yHH'ITmKeHHSI) p H D 

B. COCTOSIHHH CO CIIHHOM j H M8r'HHTHbiM KB8HTOBblM 'IHCnOM 

m 0 g - KOHCT8HT8 CBSI3H. Tor)la 8/lpOHbl 6yJlyT OIIHCb!B8TbCSI co6CTBeHHbiMH 

WHKllHSIMH raMHnbTOHHaHa ( 1), co6cTBeHHbie 3Ha'leHHSI KOToporo onpeJlensnoT 

KB8Jlp8Tbl HX Mace XX) o 

Dng KB8HTOB8HHSI r'8MHnbTOHH8H8 (1) npHMeHHM CT8HJl8pTHy~ TeXHHKY 

TeopHH rpynn /3,4,5,6/ 0 

2. t:PopMyna Mace 

PaCCMOTpHM CHCTeMY CHMnneKTH'IeCKHX HHB8pH8HTOB rpynnhl Sp(2J+1~X}: 

x) 

sp ... l:. J -m + + 
(-1) PJmPJ-m + _,,. 

Sn .. I J-m + + 
(-1) DJmDJ-m 

+ m>o 

np J-m (+ s =I (-1) PJm 
+ m>·o 

+ + + 
DJ-m + 0 JmPJ-m)' 

np 1 + + + + 
S • -

2 
I ( n1 n .

1 
+ n 

1 
n J + p 

1 
p 

1 
+ p 

1 
p

1 
- 2 ) , 

0 m m -m -m m m -m -m 
m > 0 

sp P + n n +· 
(S+) ,S- •(S+), ( s np - ( snp ) + , 

+ 

T+ • I 
m >o 

+ + 
(nJmPJm+ 0 J-mPJ-m)' 

1 + + + + 
T o = 2 I ( n J m n J m + n J -m n J -m - p J m p J m - p J .,.mP J-m ) , 

m>o 

+ T _ = ( T+ ) . 

B 3TOA CXeMe co6niDaseTCH npHHUHn nsynn. 

xx) 
llpeanono)f(eHHe o ToM, 'ITO 1/JopMyns (1) onpeaenHeT KBsapsTbi Mace, a 

He MBCCbi, XOPO!llO cornacyeTCH C 3KCnepHMeHTBllbHblMH aaHHblMH. 

XXX)TpsHci/JopMBllHOHHble CBOhCTBB KBBpKOB C BblClliHMH CnHHSMH HCCnei!OBB

nHCb s pa6oTe 181. 
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(2) 

KaK 6hinO OTMe'leHO B pa60T8X /4,5,6~ BenH'IHHbl (2) SIBnSJJOTCSI reHepaTOpa

MH rpynnhl 0(5) (HnH H30MOplj!Hoft eft rpynnhl Sp(4)) o noaTOMy r'8MHnb

TOHH8H ( 1 ) MOlKeT 6h!Tb npe)lCT8BneH B BH,lle 

H ""_l
2 

g [ 6 C + S np ( S np + 1 ) - 2 ( S np ) 2 + 4 S np - T ( T + 1 ) ] , 
0 0 {3) 

r.ue c 1 
·-6-[w1(w1+3)+ "'2 (w2+1)]-

onepaTop KaaHMHpa rpynnhi 0 ( 5) ( 'IHcna ( w , w 
1 2 

xapaKTepH3YIDT Hei!pH-

BO.llHMbie npe.ucTasneHHSI rpynnbl 0 (5)), 

snp ( s np + 1 ) - s np s np + ( s np ) 2 - s np -
+ - 0 0 

onepaTop KaaHMHpa KB83HCIIHHosoA rro.urpyrrrrhi rpyrrrrhi 0 ( 5), 

2 
T( T + 1) = T-+ T _ + T 

0 
- T 

0 

orrepaTop KaaHMHpa HaocrrHaosoft rro.urpyrrrrhi rpyrrrrhi 0 {5)o B pa6oTax /4,5,6/ 

6binO IIOK838H00 'ITO MelKJlY HeiipHBO.llHMb!MH IIpe,llCT8BneHHSIMH rpyi!IIbl 0{5) 

H aerrpHBO.llHMhiMH rrpe.ucTaBneHHSIMH rpyrrrrbi Sp ( 2 j + 1 ) 0 OIIHCbiBaeMbl-

MH ,llHarpaMM8MH IOHra, COJleplK8IUHMH He 6onee JlBYX CTOn6llOB 0 CyiUeCTBy

eT B38HMHOI 0JlH03H8'1HOe COOTBeTCTBHe, 38Jl8B8eMoe lj!OpMynaMH 

"'1"" _!_(2J+1-s), 
2 

s np .. + ( 2 j + 1 - ·s ) • 
np 

s 0 

CIJ 2 - t , 

=-t-(n-2j-1), 

(4) 

r.ue seniority s 0 I!pHBeJleHHbift H30CIIHH· H 'IHCnO '18CTHll D Xa-

paKTepHayiDT HerrpHBO.llHMbie npe.ucTasneHHSI rpynrrhi Sp ( 2 j + 1 ) o B o6oa

Ha'leHHSIX (4) r'8MHnbTOHH8H (3) I!pHMeT BHJl 

H-=-1- g[(n-s)(4j + 6-n-s) + 2t (t+ 1)-2T( T + 1)] 
4 

5 

(5) 



11TaK, Mbi nony•mnH <jlopMYny, onpe.uensuomy10 Kaa.upaTbi Mace "laCTHU, Knac

CH<jJHuHpyeMbiX· no HenpHBO.UHMbiM npe.ucTaaneHHSIM rpynnbi Sp ( 2 j + 1 ) H 

H30CnHHy, 3aAMeMCSI aHanH30M cne.QCTBHA, BbiTeKaiOIIlHX H3 3TOA 4JopMYnblo 

3. BapHOHHble TpaeKTopHH Pea)Ke 

KaK 06bi"'H0 1 6y.cteM C"'HTBTb 1 "'TO 6apHOHHbi9 pe30HBHCbl COCTOSIT H3 

Tpex KBapKOB, PaCCMOTpHM Ta6nHUY 1 x) 0 KnaCCH<jJHUHPYIOIIlYIO O.QHOKBBpKo

Bbie H TpeXKBapKOBbie COCTOSIHHSI no HenpHBO.QHMbiM npe.QCTaaneHHSIM rpyn-

nbi Sp ( 2 j + 1 ) H H30CnHHY c y'IeTOM npHHUHna naynH /4,7 I. 

D 

3 

T 

1 
2 

1 
""2 

3 
--r-

Ta6nHua 1 

( s. t ) 

1 
(1, 2) 

(1, +> 
(3, +> 
(1, -}-> 

(3, +> 

J 

J- BblpO>KA9HHe 

J- BbipO>KA9HHe 

TipHMeHeHHe 4JopMynbl MaCC (5) K .QaHHblM Ta6nHUbl 1 npHBO.UHT K paa

.QeneHHIO COCTOSIHHA Ha HOpManbHble ( y KOTOpblX MaCCbl paBHbl Hyn!O H KOTo

phle a:anHIOTCa: .ue4JeKTHhlMH c TO"'KH apeHHSI '4>eHoMeHa Kynepa') H caepx

npoao.ua:mHe ( y KOTOpblX MaCChi OTnH"'Hbl OT Hyna:) o 0.UHOKBapKOBhle COCTO.R

HH.R H TpeXKBapKOBhle COCTOSIHHS11 BblpO>K.QeHHhle no J 0 npHHa.ctne>KaT K HOp

MBnbHOMY THny. TpeXKBapKOBble COCTOSIHH.R,He BblpO)l(JleHHhle no J, npH

Ha.Qne)l(aT K caepxnpoao.uSIIIleMy THny • .llna: HHX 4JopMyna Mace (5) HMeeT BH.U 

H • _1_,& [ 2 ( 2 J + 1) + - 3- - T (T + 1) ] 2 . . 4 

x) CBMBOO } o603Ha'laeT CllBH 'IBC'I"Bllblo 

6 

TipH g = 0,58 (raa) 2 oaa onHCbJBaeT .use TpaeKTOpHH Pe.u)l(e, npe.ucTaaneH

Hbie Ha pHc.l x). Ha pHcyHKa BH.UHO, "'TO TpaeKTOpHH xopowo annpoKCHMHpy

IOT pacnono>KeHHe aKcnepHMeHTanbHblX TO'IeK. 
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x) '-leTHOCTb N- J1!31VKHoHa pasHa ( -1) J- l/:z , 'leTHOC'I"b .1 - pemt<HOHa 
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