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B nocneABee Bp8MB aaa~Ten~s~A ycnex B InaCCH~HE~HB aneM&BTapB~X ~aCT~ 6~ 

AOCTIIrByT sa OCHOB8 rpynn~ S U8 
B woA&nR xsapxos. B Monena KBapKOB 6apaoa~ pac-

CMaTpRBa~ ESE CBH3aBB~8 COCTOHBHH Tp8X KBapiOBo Ecna raMBnbTOBRaB o6n8A88T CBM

M8TpB81 SUe , 1'0 yBBTapBG-CDIBOB&B 'IACTb BonBOBOI ~y!IDBB Tp8X KBapKOB MOliC8T npeofs-

p830B~Ba'n>CH no .OABOMY B3 npeACTaM&BBII rpynn~ SU8 , a RM8BH0 0 110 npeAcTasneBBHM 

ru!., aQ., lQ. ny'IJIIH8 peayn&TeT~ nony~aJOTCIIo ecnR OKT8T 6apROHOB 1/2 + B A8KynneT peaoaaa-

+ COB 8/2 JIOW811taiOTCH B npeACTaBn8BB8 56. B paMB:aX MOA&nR KB8pKOB0 OABaKO, MO>K.RO He 

Tpe60B8Tb CBMM&TpHB su, B paCCWOTp8Tb pa3nR~Bbl8 KO~Rryp~BH C 3aAaHB~MB MO-

ueRTaMR R ~eTHOCTbiOo M~ noB:aliCeW, ~o CW8Cb KO~arypa:o:BA §ll c L • 0 R ~ c L • 

IlpHBOJ:IBT It npaBBllloH~M 3Ba~eHHIIM MarBBTB~X MOW8BTOB 6apBOHOB H JI03BOnHeT nony~TJ. 

oTaomeue g A/ gv 
f3 - pacnaAa aeiiTpoaa, cornacyJOmeeca c axcnepBM8BTOM. no 

Ill 
f3 - pacnaAy TpHTBH 

AnH 

cyllt8CTBY B811tB B~~acneBBH JIOBTOpHIOT CTapyiO pa6oTy 5naTTa JIO 

B B:OTOpoll np• B~YcneJPIR raMMOB-TennepoBCKoro 

B~ BC8 B03MO>K.R~8 KOB~Bryp&ABB TpeX ~a~ C 

MaTpB~aoro 

Jp .J.! 
'"2 B 

BblpaliC8BB8 AnH BOnBOBOII ~yBKJIHB OKT8Ta 6apROROB C 
Jp • .r 

2 

&n8M8BTa 6~nB BCJIO~OB8-

T • ~ . , Haa6onee o6mee 

HM88T BRA: 

1+ 1 _l (8,2 )•a1 (56;L•O,s-"r")+a 2 (20;L•O,s-""2")+ 

+a3 (70;L-O,s-}>+f3n (S6; L•1,s--!-)+f3 1,(20;L•1,s-t)+ 
( 1) 

1 3 
+ {3 3 (70; L•1, S•y )+yl (7 O;L•1, S•3/2)+y{(70; L•2, S•"r") 

C.Wson ( 20 : L ,. 1, S • t ) o6oaaa~aeT eonaosy10 ~yHKJIHI00 yaaTapao-cnaaoBaH ~aCT& 

KOTOpOII 8CTb KOMJIOB8BTa 20-nneTa C Sat t a op6HTanbH811 BOnHOB811 ~yHKUBII BM88T 

L • 1. Jlna TOro, ~6~ pewHTb sonpoc o TOM, B:altae B3 KOH~arypauaA B ( 1) npeo6nana

IOT, M~ B~~BCIIBM M&rBBTHbl8 MOM8BT~ IlpOTOHa B aeiTpOHa, OnepaTop MarHHTHOrO MOM8B-

Ta ayxnoaa s~6apaeM B BRAe: 

A 3 

,..,.'i,::let(ut +Lt) 
(2) 

3 



QnepaTOp op6HTanbBOrO MarBHTROrO MOM&BTa MO~O Dp&ACTaBR~ B BRA&: 

~ t J. s 3 p. .• p..l;e 1 I L1 +p.Ie1 (L1 -tL) 
optS. t•l J•l 1-1 

(3) 

nns B~~cn&BRB MaTpR~R~X SDBM&BTOB BTOporo ~eRa B ~opuyne (3) RBAO 3B8Th BBR~ll: 

BRA op6RTanbROll: BOIIROBOll: ~yRKDRRo H3 CBOli:CTB CRMM&TpRR OTBOCHT&rrbBO D&p&CTaHOBOK cne

nyeT, ~TO BTOpoll: ~&H B (3) He BM&eT M8TpR~~X 91I&M&BTOB M&JK.Qy CRMM&TpR~HblMR R aB

TRCliMM&TpR~B~MI coCTOBHRSDlR, OcTanhH~e MaTpRU~e sneuesT~, aoo6111e roBopll, OTIB"'I ~ 

Hhl OT Hyns, Ol(BaKO M~ H& 6yneM RX yUT~B8Tho Tax H&p&AKO ITOCTyDaiOT B Hnepsoll: ~R3R

K9 Dps Bbi~RCD&BHR MariiRTSbiX MOMBBTOB HABjlo MarBRTB~ll: MOM&BT Anll aanaBBOll: KOS~Rry-

pausR p.(f,S) OKa3b!B8&TC51 paB~M: 

IIQ 3 . II 3 
p.(f,S)•,_- <r f(f+ 1 )-S(S+1) )+rt (T+ S(S+1) -f<f+1)) 

CURsOBblll: MariiRTBblll: MOM&ST RM&eT CITBAYIOIIIRB 3S8~&SRB: 

!i§.., llp"'ll•P.n•-~p.; 22 llp"'-~/l•/ln"',./li !Q P.p•tp.;p.n•O 

Ilna uarsRTBhiX MOM&BTOB DpoTOBa R seli:Tpoaa non~aeu: 

[ 1 1 2 l.. 2 l-(32 l-(32 l..f32 j_ 2] llp"'/l 4 1-3 4 t+sas-9 1+3 2+9 3+9Y1 • 

/ln •p.[-*a~ +-32 ~~~+.:. ,821_.:.{32 ] 
" 9 9 2 • 

(4) 

(5) 

HeTpynso BBA8Th0 ~TO ~&T COCTOJIBBII (20; L • 0, S • I/2) R (700 L• 0 0 S • I/2) 

yxynmaeT OTROm&IIR& p.p//ln ! DOSTOMy M~ OT6pOCRM 9TH KOS~HrypaDJIR, EcnR Mbl oc

TaBRM rrRmh COCTOHHBR 

(56; L•O,S ·i-), (20; L•1,s-t), {70; L•2,s--f) 

TO Y sac OCTa&TCH OTHOmesRe /lp/p.n•-3/2 , HaDOMHRM0 ~ &CliK M~ OCT8BRM rrRmh 

(58, L•O, S•I/2) R (20, L• I, S• 1/2), TO BTOpoll 'IIIBS B (3) se na&T BKnana B 

2}2 ') 212 
MarSBTHblll: MOM&HT R Mbl 6yAaM BM&Th /lp • p.(a 1 +3 {3 2 ) o /l n•--t /l (a 1 +"3,8 2 ) , 

Bbi~cnaM T&Dep• oTHomene g A I g v. • C'IRTas, 'ITO B (I) 

oT syns, 

B sepenHTHBUCTCKOII MonenR 
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B peaynbTaT& aneM&HTapshiX Bhl'lRCrraRBll: DonY"'a&M 

521212 
.!A= -a. +af32-3Y2 
g v 3 

(8) 

(7) 

nns Bbi'IRCD&SRH OTROm&HHB F - R D -cBRaell: Arul aJ:CH81IhHOro TOEa BCITOMSHM, 'ITO 

2 
AIIH Dp9/lCT8Bn9RR51 ..§fl-CBH3h D +SF f Arul npencTaBn&SBH 20-CBSI3L - 0 

0 
AIIH OKT&-

Ta C S-.~ H3 npencTSBIIBHliH 70- t F - CBH3h, YMROJKHB H8 COOTBBTCTBYIOIIIH& KO~
~RD:R&STbl Kne6ma-fopaaaa, aaxonBM, ~TO CBH3h 

a~(D+iF)+\-.e; D -ty: F (8) 

0Tc10na 

2 1 2 
_n___ a. +af32 

1< .2 1 2 1 I 
ta•+3f3t-tY2 

(9) 
F+D 

nanee HeTpyASO DOIIY'IRTh COOTHOIU&SRB M&:>Klly g A/ g V c napaMBTpau, F B D ~ 

..!A = .1. ..Q±...L 
gv 3 D-F (IO) 

' /2/ 
3TO COOTROW&RH& 6b!IIO BDepBbiB DOny~&HO B pa6oTe Ra OCHOBB anr&O;Jbl TOKOB 

U(3)x U (3) 0TsocHT&IIhRO KoH<!>arypanaa (70; L • 2, S • 3/2) uo~o ..:nenaTh 

cnenyJOIJIR& 38M&~a!IH51, 3KCD&pRM&STarrJ>H~& ABHHbl& DO ~OTOpOlK.!l&IIHIO r/' - M&30BOB 

~ /3/ 
yxaaLIBSIOT sa To, ~To E2 - Depexon DoAaBIIaH DO cpaBs&BHIO c M I - nepexonou , 3To 

06CTOSIT91II>CTBO MOlK&T CDy>KIITh S&KOTOpbiM yxaaaBReM B DOIIh3Y TOrO, ~TO npRM&CI. COC

TOHSHH (70; L =2, S •3/2) Mana, H Mhl 6yneM npeae!SperaTD e10, 

Torna 

gA 4 2 1 g; =sa, +3 • (II) 

5 



no~OT&BnBB SEOII8pRM8KT&nbB08 3B8~BBe -!II- 1,18, 8A.1:0.1Ulllol 
lv 

a~ .. 0,86 • 

I 
D 2a 1 + 1 
--~ -064 F+D 4f11+1 ' 

D 
3JtcnepRlloi8BTAID>Bhl8 3B8'18RBR F+i) • 0,67 ! 0,08; 0,88 . .M.hl IIQRllol0 .-rG UOny-tleBB08 

3B8'19RB8 F!ln ny'lme cornacy9TOSI C 9JtCII8pRM8B'l'OM1 '18M p93YIIbTAT TeopBB 

D su8: F+n- 0,6 

Tenepb paOOMOTpRM upe~OEa3aBBB MOA8nR OTBOOBTeiibBO nepeXO~OB OltTeT-~8EyJIII9T. 

neltyJIII8T pe30BABOOB Mhl 6y~eM OIIBOhiBaTb upe~OTaBn9RB9M ..§!! 0 La o,· TaE EU B 

npeACT8BII8BB8 1lQ A8lty!IneT B8 BXO~BT, HeTpy~RO BR~8Tbo 'ITO B TaEOII M0~81IB Bee MaTpB'I

Hhl9 SJI9M9BThl II9p8XOAOB OTIIB'IaiOTOB OT MaTpB'I.IIhiX SII8M8RTOII T90pRB S U 8 nRmlo COM.IIO-

lKHT91I9M a 1 • B 'laCTBOCTR, EoBcTa.R'ra ucBanW!oro nepexona 

,z 4 2 ~ 
A ·aa 1·ty3·-f·1·1,06 

v 

Ma!1RBTRhll! MOMeB'r nepexona 

P.z·~p.a • ZJ'I s/sli 1 

1 3P..--:
1

v gA -• • ~+ 
1 

P.su •1,05 
I v 8 

3JtCII9pHM9RTaiibB09 3Ra'I9BII9 

p.Zap.Z (1,28±0,02) 
su

8 

(12) 

(IS) 

B IIOOII8AB88 BpeMB npo6neMa CMemBBaBHSI EOlltPBrypau.all ROOII8AOBaii80b MBorBMR all

/4/ 
TOpaMH B paMKaX anre6phl TOEOB • 

Hama pesyniiT8Thl OTHOOBT91IbBO MaTpii'IBhiX aneM9RTOII aECRam.soro TOEa COBIIaAaDT 

C TeMH, EOTOphle 6h!IIII IIOIIY'f9llhl M8TOAOM anre6phl TOEOB. PesyiibTaThl OTIIII'IaiOTOS! nUmb 

OTHOCBT91IbBO MarJIBTRhiX MOMeBTOB, 8hlpalKeBBe ( 2) AilS! onepaTopa M&rBBTROrO MOM8HT8 

/5/ /5/ 
Bb16paso Ra OCBOBaRBII Coo6paJKeBBII1 p83BBTbiX B pa6oT8 • CornaCBO II:Bapll: !I COCTaB-

BOII '18CTBII8 BM88T H9EOTOpy10 atjltjleETBIIBYIO Macey, EOTOpaS! B 01Ip8A91III8T CIIBBOBblll Mar

BIITBblll MOMeBT ~~:BapEa. B npenenbBOM cny'lae cum.soro npBTIIJKeBBS! u 6on~>moro panayca 

ne:l!cTBIHI noTeBDBana acjJtjleETBBHaB Maces EBapJta passa t m
8 

, Mbl npennonar'IIIII, 'ITO Ta 

JKe acjJtjleETBBHaS! Macca onpenenS!eT op6aTanbRblll MarBBTBblll MOM9BT. Onaaxo, soo6me ro11o· 

PRo Op6BT81IbHbll! B CIIBBOBb!ll rBpoMSrHBTHbl9 MBOJKBT91IB MOryT OTIIB'ISTbCII OT 06bi'IHbiX. 

Ecna Mbl soo6ine se 6yneM y'IHTbiBSTb op6HT81IbBblll MarsHTBblll MOMesT, nony'IBM: 

p. •p.(Jl..a2 +..l.) 
P 9 I 9 (14a) 

6 

P.a ·-tp.(ta~+t) ( 1415) 

p.z•¥p.al ( 14a) 

HCEIIJO'IHII DOOTOBBBYJO flo 0 IIOny'la8M 

- Ill 
p. z a6y2 p.P Sa~+ 1 

9a 1 
·P.su •• sa:+1 

z ji, .. +.l.-p. 
p. - ""• z al 

(15a) 

(156) 

161 
3TH p93YIIbT8Tbl COBIISAaJOT C p83YIIbT8T8MB 1 IIOIIY'I9HHbiMH B pa6oTe HS OCHOB8 anre6phl 

Toxos c npasne'lesaeM ranoTe3bl 'laCTB'IBo coxpaHHIOmeroca Tessopsoro TOEa, MarBliTBhlll 

MOMeBT nepexona p. z ) Bbi'IHCII9BHblll IIO tjlopMyiiSM ( 15a ., 6) 1 ny'lill9 COrnacyeTCSI C SJ:o-

nepi!M9HTOM0 '19M p_z , Bbi'IHCIIE'I'!Hblll no cjJopMyne .(13). Onsalto ny'lmee cornacHe c sEc-

nepHM9RTOM tjlopMyiibl ( 15) MOJK9T 6b1Tb CJIY'ISIIHbiM1 IIOCEOIIblty rBllOT938 'laCTII'IHO COXp8Rli

IOW9rOCH T9R30pHOrO TOES HM99T TO'IHOCTb B 1Iy'IW8M CIIY'f89 20%, 

B saxniO'I9HHe Mbl paccMoTpHM npasHna cyMM nnu MaTpH'IRbiX sneMeHTos, KOTOpble 

CII8AYIOT H3 anre6pbl TOKOB1 C y'I9TOM CM9TUHB8HBH KOHcPHr;JpS!lRII, 

/' 
PaccMoTpHM KOMMyTan:a:oaaoe cooTnomeuue axcaanbBbiX TOKOB 

[ 
3 ( 3 l + 3 ( 3) - A ( 3 l 

·Iu1 r 1 , I u 1 r 1 ]~2 l; r 1 
1•1 J•l 1=1 

( 16) 

B B03bM9M M8TpB'IHblll sneM9HT M9lKJlY llpOTOHHbiMB COCTOHHHRMH. EcnH 8 nei!IOII 'ISCTR Mbl 

+ 
BCTBBHM IIOIIHY!O CHCTeMy IIpOM9lKYTO'IHbiX COCTOHHBII H y'IT9M nHillb HYKIIOH B H306apy 3/2 1 

TO llOIIY'IHM 

(.!.at+.!_)2_16 a2 ~J (17) 
:) I 3 () l • 

0TCIOJl8 HBXOJlHM, 9AHHCTB9HH09 pemeHHe a 1 = 1 , T.e. gA/ gy= 5/3, 0AH8KO Mbl MOlK9M 

BB9CTH BTOpOi) OKT9T 1/2+, KOTOpbTi; HMeeT CTpyKTypy: 

,!l'-{31 (56; L-o,s~i)-a 1 (20; L•O.,s-\> (18) 

7 
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Ecn:. cpe.llK DpO:WalK:J"''''liiWX COCI'l'O.BUI Y"ee'Mt r . TO ncm;ra:w llpUKIIO CJWW 

4. I 1 a 16 1 4. ~ <-ra 1 +"!" ) -T'a 1+Ta 1v'1-a 1•1 (11), 

lA 
fioAeTaBIIIUI CJIIIXA a 1 , COOTM'I'C'l'B7'JDIIIYJII k • 1,2, cneaa IIOIIY'IJI:W 0182., 8oe-

, I , 
wolltllw:w J:a~.IUITOW B §.4 lli!!M:~• peaoJWrC NW" (1618)' • 

B sauJO'Iaae :ww awpaue:w rny6oJ::no CSaarollapaoCTJo H.H. BoronJ06oay, B.r. Ka.aw

me!ICJ[o:wy, P.M. Mrp~U~li.Ky a nonea.IIW4I oCScyJKAeDll, a TAJ:l!Ke B.K. HraaTOBJ:'Iy sa Y'f8CTIIe 

B paCSoTe B !lepi!Oaaum.a:oll: CTallJ:L 
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