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B ;mccepTaUHH pacCMaTpHBalOTCSI BOITpOCbl ITPHM9H9HHSI .c111cnepc110HHb!X npaa11n 

CIIMMeTp11n c11nbHb!X B3allMO.tteficTBllfi • 

.Ll11cnepCl!OHHbie npaa11na cyMM B Teop1111 CllnbHbIX B3allMO.tteficTBHfi BbIBO.ttSITCSI 

Ha OCHOBe .t111cnepc110HHbIX COOTHomeHllfi np11 onpe.tteneHHbIX 

ITTOTll'!eCKoe noae.tteH11e aMnn11Ty.tt npu oollbmnx sHepr11six, 

orpaHll'leHIISIX Ha ac11M-

MeTo.tt .ttucnepc110HHbIX npaa11n cyMM, npe.ttnomeHHb1l1 H.H. Eoromo6oab1M KaK 

/1 2/ 
anbT9pHBTIIBa M8TO.tlY anreopbl, TOKOB, anepable Obin IICilOllb30BaH B paoOTaX 

1 

.ttnst nony'!eHil!I COOTHOmeHllfi Mam.tty MBI'HIITHb!MII MOM9HTaMII 6ap110HOB II KOHCTaH

TaMII CBSl311 5ap110HOB C 1T -Me30HaMH; 

.LlanbHefimee pa3BIITll8 M8TO.tl .ttHCnepCIIOHHblX npaa11n cyMM nony<mn B paoo-

/3-9/ /1 2/ 
Tax , a KOTOpb!X peaynbTaTbl pa6oT ' Obinll o5o5meHbl Ha cnyq~fi SU (3) 

CHMM8TPBII CllnbHblX B3aHMO.ttefiCTBllfi, paCCMOTpeHbl npaauna CYMM J:tnst aHHHI'llnst-

- • · /10/ 
IIHOHHblX npoueccoa, BblB8J:18Hbl 113B8CTHbl8 npaauna cyMM Ka\511660-PaJ:tllKaTII 11 

. /11/ 
AJ:tnepa-Baficoeprepa I a TaK:lK8 H3y'IeHa CBSl3b CTaTll'I9CKOI'O npeJ:tena J:IIICnep-

CIIOHHb!X npaa11n CyMM C IlOJ:IXOJ:IOM, OCHOBaHHb!M Ha COCTaBHOfi KBapKOBOfi MOJ:1en11 

CHnbHOB3a11MOJ:1efiCTBYIOW_IIX qaCTHU, 

.Ll11Cnepc110HHbl8 npaauna cyMM Oblnll paccMoTpeHbl saTeM uesaBIICIIMO B paoo

/12/ 
Te , I'J:le OHH nonyq11n11 Ha3BaHlle ., CBepXCXOJ:ISIWHXCSI .t111cnepc1101111bIX npaa11n cyMM', 

.Ll11ccepTau11si COCTOHT 113 BB9J:18HIISI, Tpex rnaa, saKnIO'I9HIIH II np11nomeH11H. 

Bo BBeJleHIIII JtaeTCH KpaTKllfi o5sop pa5oT, np11ae.ttmllX K 'B03HIIKHOB9HIIIO II pas

BIITIIIO M9TOJ:la )lHcnepc110HHblX npaa11n cyMM, a TaK:lKe o5cym.tta9TCH CTaTyc .1:111cnep

CIIOHHbIX COOTHOmeHllil ll .t111cnepc110HHb!X npaaun cyMM B TeOpHII cunbHb!X B3allMO

.ttefiCTBHil. 
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B nepsoll rnase aayqa10Tc11 .cmcnepcaoHHbie npasana cyMM B paMKax SU (3) -

CllMMeTpllll CllnbHb!X B38l!MOJlellcTBHll, 

Bo BTOpOf! rnase JlllCnepCHOHHb!e npasHna cyMM HCllOnb3YIOTCSI nn11 aMnnaTyll 

aHHllrHnHllllOHHbIX npoueccos B npennonOlKSHllli ll30TOilll'ISCKOfi ll yHl!Tapaofi CllM

MSTPllll. 

B TpeTbeil rnase lll!CnepCllOHHbie npasHna cyMM paCCM8TpllB8IOTCSI B paMKaX 

npe.ncTasnemrn o cocTasHoil Ksap1rnsoll: npapone aneMeHTapHbIX 'IaCTHU, 

B aaKnJO'ISHHll naeTCSI KpaTKOe cpaBHSHHe peaynbT8TOB, · nonyqeHHblX MSTOllOM 

npasan CYMM, C peaynbTaTBMH anl'e6pbl TOKOB. 

B § 1 npOBOllllTCSI o6mee o6cyJK,neHHe MST01l8 lll!CnepCllOHHb!X npasHn cyMM 

B TeOpHH CHnbHb!X B38llMOJl8HCTBHfi. 

OllHOPOllHOe npasano CYMM Blllla: 

+"" 
f Im f ( E) d E = O· (1) 

cnpase.nnnso nn11 aMnnnTyJlbl f ( E ) , KOTopa11 llOCT8T0'IHO 6b!CTpo y6bisaeT C poc

TOM 3HeprHn: 

. C I f(E)I< --, 
Ea 

a> 1 
(2) 

E; .. 00 

/13/ 
Ilpasirno cyMM Blllla ( 1) 6binO snepBbie nony'ISHO B pa6oTe .nn11 aMnnHTYll 

aneKTpo- ll ~OTOpO:JK.U8HHSI 11 -M830lIOB Ha HyKnoHax. 

CTOnb CI!nbHOe Ol'paHll'IeH_ne Ha BblCOK03HepreTn'IeCKOe noseneHne (2) MOlKH0 

O:JKH.UaTb llllSI 8MilllllTY.U, OilllCb!BalO!llllX nepeaapS!JlKY nnn nepesopoT CilllHa B peaKu1111, 

sepOS!TH0CTll KOTOpb!X 6bICTpO _ll81l8IOT C pocTOM aHeprnn, B oTnll'IllS OT sepOS!TH0-

CTll ynpyr0!'0 npouecca, KOT0paSI, C0l'nacao TeopeMe IloMepalt'IyKa, CTpeMllTCSI K 

IlOCTOSIHHOMY 3Ha'ISHlllO, 

Ilpll Hanll'Illll TOlK/lSCTBeHHblX 'IaCTHU B peaKUllll llHCnepCliOHHOe npasnno CYMM 

OKa3bisaeTc11 HeTpIIsnanbHbIM nHWb nn11 nepeKpecTH~He'!eTHbIX BMimnTyn. EcnII BbI-

6op aMnnaTy.UbI cnenaH sepHo, .nncnepcnoHHoe npasIIno cyMM ( 1) irsn11eTc11 TO'IHbIM 

ll B npnHUHne llOCTynHO aKcnepnMeHTanbHOli nposepKe 6ea KaKHX-nII6o .nononHHTSnb

HblX npennono:JKeHnll. 
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3Ha'IllTSnbHO 60.ni.wyio JlllHaMn'IeCKYIO HH<pOpMaUHIO MOlKHO H3Bne'Ib, nay'IaSI 

TeopeTll'ISCKYIO MOllenb, B KOT0pofi llllCnepCHOHHble npasHna CYMM ll8CbimaJOTCSI BE 

naMn HSCKOnbKHX 6nnJKafiwnx O.UHO'IaCTll'IHb!X ll peaoaaHCllb!X COCT0S!Hllfi, TaKne 'l 

H83b!Ba8Mb!e 'Hll3K03HepreTll'ISCKae .. nncnepCHOHllbie npasHna CYMM BMSCTe C 

npeimonoJKeHHS!Mll. 06 ll30T0ill!'IeCKOfi Hnn SU (3) - CHMMSTpHH CHnbllbIX B3allM0llef 

CTBllfi noasonSIIOT nony'IHTb paanH'!Hble COOTH0WellllSI MSlK.UY, HanpHMep, Meaou-6a-

. /1-4/ 
PHOHHb!Mll KOHCT8HTaMH CBSl3II H M8l'HllTHb!Mll M0MeH·raMH 6apllOHOB • 

B §§ 2 H 3 paccMaTpHB8!0TClI CO0TBSTCTBeJIH0 lll!CnepCH0HHbl8 npaBHna CYMl 

nnir aMilnHTYll pacceSIHll.SI H aneKTpopQlKJlSHlllI . OKTeTa nces.nocKanllPHb!X Me30H0B 

+ 
OKTeTe 6apnOHOB 1/2 B p8MKaX SU (3) -CllMM8TPllH. 

IlepeKpeCTHO-H8'!8THbie aMnnnTyllbl", o6onx npoueccoe llMSIOT KaJKna11 no '18TI 

pe SU (3) -lrHBapnaHTHb!X KOMn0HeHTbl • ./lHcnepcnoHHbl8 npasHna cyMM nnwy_TCSI 

.nn11 Tex 8MllnllTYll, K0T0pbl8 He nony'I8IOT BKna.nos OT npoMeJKyTO'Illb!X COCT0S!Hllll:, 

CO0TBSTCTByJOmHX YHHTapHOMY CHHrneTy. B npennonolKeHHll, 'ITO llllCnepcnoHHble 

+ ' + npasana CyMM HaCbl!llaJOTCSl BKnanaMH OKTeTa l /2 ll .neKynneTa 3/2 6apHOHOB, 

nonyqeao no Tpa coOTHoweHHSI .nn11 xa:JKnoro na .nsyx npoueccos, 

/4/ 
PeaynbTaT .nn11 npouecca MeaoH-6apn0HHoro pacce11Hn11 HMeeT Bllll : 

d/f.,3; d2 .. g2 R, 
* 

(3 

rne napaMeTpbl d , f II g * onpenenlIIOT K0HCTaHTbl CBS13II M830H0B C OKTSTON 

6apll0HOB II KOHCT8HTy CBSl3ll nepexo.na OKTeT-lleKynneT, a R -KllHSM8Tll'IeC_Kllli 

cpaKTop, 38BllClIWIIH OT Mace 'IaCTllU, Y'I8CTBy10mIIX B peaKUllll, B npenene BblpOlK,!l. 

HHS! Mac~ 6apll0HOB OKTeTa ll llSKynneTa BT0poe ll3 CO0TH0!llSHllli (3) cosna.naeT 

C npencKa3aHII8M SU(6) -CIIMMeTpllll, T0l'.Qa KaK nepsoe !13 C0OTH0!llSHllli d/f=3 

OTnaqaeTCSI OT peaynbTaTa SU ( 6 ) -CllMMeTpHa: d/ f = 3/2 • PeweHae (3) ll88T 
g 

.nn11 WllpllHbl ll306apbl N*(1236) , 8 TaKJKe .nnsi OTH0WSHHSI KOHCTaHT --1U:U1 
aHa'IeHa11, npeKpacHo cornacy10maec11 c aKcnepaMeHTOM, gKN! 

.lln11 npouecca cpoTopo:JK.neHHSI Me30HOB Ha 6apnoHax peweHne nMeeT cneny10-

m11ll Bllll/
4 /: 

µ' o; µ' F = 3 /l, o .. µ* R,, (4 
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3Ha'IHTenbHO 6ollbWYjO AIIH8Mll'IeCKyIO l!Hq>OpMaUl!IO MOlKHO ll3Bne'Ib, H3y'Ial! 

T~eopeTH'IeCKYIO Monenb, B KOTOpoil: n11cnepCHOHHbie npaB11na CYMM JlaCbIWaIOTC!I BKna

naMH l!eCKOnbICHX 6nnlKail:wnx OAJIO'I8CTH'Illb!X ll pe30l!aHCllb!X COCTOl!Hllll, TaKHe TaK 

H83b!B89Mhle "Hll3K03HepreTn'IeCKHe" .t:{HCnepCHOHHhle npaBnna cyMM BMeCTe C 

npe itnonOlK9Hlll!MH. 06 H30TOnH'I9CKOll Hnll SU (3) - CllMMeTpllH CllnbHblX B38llMOAell

CTBllil noaaonstIOT nonyti:HTb pa3nH'IHb19 COOTHOWeHlllI MelKny, HanpHMep, M930H-6a

/l-4/ 
PIIOHHbIMH KOHCT8HT8MH CB!I3ll ll M81'HIITHb!Mll MOM9H'l'8Mli 6apHOHOB , 

B § § 2 II 3 paCCMaTpHB8!0TClI COOTBeTQTB9HHO n11cnepCllOHHbie npaBHna cyMM 

ansr aMnnHTYA paccel!Hll!I II aneKTpOpQlKA9Hllll . OKTeTa nceBAOCKansrpHblX M930HOB Ha 

OKTeTe 6apHOHOB l /2 + B paMK8X SU ( 3) -CHMM9Tpllll, 

IIepeKpeCTHO-H9'I9THhle aMnnllTYAhl'• 06011x npouecCOB llM9IOT KalKnasr no 'l9Tbl

pe SU (3) -lfHBapllaHTHblX KOMnOHeHTbl, .llHcnepCHOHHbie npaBHna cyMM nHWYTC!I 

ansr Tex aMnnHTYA, KOTOpble He nonyqaIOT BKnanoB OT npOM9lliyTO'IHb!X COCTOl!HHil, 

COOTB9TCTBYIO!llllX YHHTapHOMY CHHrneTy. B npennonolKeHHH, 'ITO AHCnepcHOHHhle 

+ + 
npaBnna CYMM H8Cb!IIl8IOTC!I BKnanaMH OKTeTa l /2 ll neKynneTa 3/2 6apllOHOB, 

nony'IeHo no Tpll COOTHOW9HlllI nnll K8lKAOl'O ll3 ABYX npoueccoB, 

/4/ 
PeaynbTaT nnH npouecca Meaon-6apHOJ1Horo pacceHHHst HMeeT BHA : 

(3) 

rne napaMeTpbl d I f ll g * onpenen!IIOT KOHCT8HTbl CBl!3ll M930HOB C OKTeTOM 

6apllOHOB ll KOHCT8HTY CBll3ll nepexona OKTeT- neKynneT, a R -KHHeMaTH'IeCKHll 

qiaKTOP, 38BHCl!IIlllil: OT Mace 'I8CTllU, Y'I8CTBYIOIIIHX B peaKUllll, B npenene BblpOlKAe

Hllll MSC(? 6apllOHQB OKTeTa ll neKynneTa BTOpoe H3 COOTHOWeHllll (3) COBnanaeT 

C npellCK838Hll9M SU (6) -CllMMeTpHll, Torna KaK nepBOe H3 COOTHOWeHnil: d/ f = 3 

OTnH'I8eTCll OT peaynbTaTa SU ( 6) -CllMMeTpH11: d/ f = 3/2 • PeweHlle (3) naeT 

g KNA 
anH WllpllHbl ll306apbl N*(1236) ' a TaKlKe ltnll OTHOW9Hllll KOHCTaHT 

3H8'I9Hllll, npeKpaCHO cornacy10mnecl! C 3KCnepHM9HTOM, 

.llnll npouecca qJOTOPOlKLl9Hllll Me30HOB Ha 6apllOH8X peweHne HM99T cneny10-

m11il Bll/ 4/ 

/l, D/ µ' F' = 3 ; /l, D= µ* I?,, (4) 
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, D, F * 
I'll8 /L ll /L onpell8JlS!IOT anoMaJibllbie MaI'l!liTl!bl8 MOMSl!Tbl OKTeTa 6apHOIIOB 

ll MaI'l!l!Tllblll MOMel!T nepexolla OKTeT-lleKynneT, a 'R ,_ Kl!lleMaTH'leCKl!ll qiaKTOp, 

nepaoe !13 COOTIIOW8Hl!ll l4) 031!8'laeT paael!CTBO nymo l!30CK8JIS!pl!OI'O Mar

/8/ 
IIHTl!OI'O MOMenTa IIYKJIOIIOB 

/L + /L = ()' 
P n \ti) 

a BTOpoe COOTIIOWe nae B (4) Il03BOJIS!eT onpelleJIHTb M8I'IIHTl!blll MOM811T nepeXOlla 

N * ( 1236) ➔ N y qepe3 al!OM8Jlbllble M8I'lll!Tllbie MOMel!Tbl IIYKJI0IIOB B npeKpaCHOM 
/8/ ' -

cornaCHl! C 9KCilepl!M81!TOM 

B § 4 npOBOJlHTCS! anaJil!3 JlHCnepCHOl!llbIX npaBl!Jl cyMM llJlll npoueccoa pac

C8S!l!l!S! ll qJOTOpO>KJ1elll!S! OKTeTa M830l!OB Ila OKTeTe 6apl!OIIOB C yqeTOM aMITJlllTYll, 

nplilll!M8!0Wl!X BKJlallbl OT y11aTap110-c1111rneTl!b!X npOMe>KyTO'lllbIX COCTOS!l!l!ll, 

npet1naraeTCS! MO/lliqll!K8Ullli Jll!CnepC!!Ollllb!X npaa1rn cyMM 
/4/ 

1 -... 00 

- J Im f(F)dE= c, 
(6) 

TT -·oo 

KOTopasr ocyIUeCTBJlS!8TCS! BB81l8l!l!8M Bbl'll!Talll!ll B Jll!CnepCllOlll!bl8 COOTIIOW811llS! llJlS! ., 
aMITJll!TYllbl E f ( E) , YKa3bIBaeTCSI, 'ITO llllCil8pCllOlll!Oe npaBHJIO cyMM (tj) paBno

Cl!Jlb!IO npellllOJIO>Kel!ll!O O "nepell>Kll8BCKOM" Il0B8/l8lll!ll 8MilJlllTY Jlbl 

f(E) ➔ -
C 

E 
E .. 00. (7) 

Ot1ll8KO npll paCCMOTpel!l!ll rmcnepCl!Ol!llblX npaBllJl cyMM (7) B paMKaX 111!3K09118pre-

Tll'leCKOI'O np116n11'me111111 KOIICTB,IITY C MO>KIIO lrnTepnpeTl!pOBaTb K8K BKJiall Bbl-

/8/ 
COK!!X a11epr11fi B lll!CnepCl!Ollllblll Iil!Terpan l l) , 

B npeJlllOJIO>Kel!Hll, 'ITO aMITJll!TYll8 f ( E ) 

I'l!IIX o6Mel!OM C!i!II'JleTa II OKTeTa pell>Kl!OIIOB B 

onpe1JensreTcn npn 6onbwnx anep

-Kanane, ITOJiy'lel!a MOllllqll!UH-

poBal!ll8lt CllCTeMa COOT!IOWennfi, CBS!3b!B8!01Ul!X M830U-6apl!Olll!ble KOIICTal!Tbl CBS!3ll, 

M8I'l!l!Tllble MOM811Tbl 6apl!OHOB ll aCHMITTOTl!'l8CKl!e napaMeTpbl aMIIJlllTYll, noKaaano, 

'ITO 'laCTl!blM pewenHeM 9TOll CllCT8Mbl S!BJllt!OTClt COOTIIOW81111lt SU ( 6) -Cl!MMeTpl!ll, 
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B § 5 paCCM8Tpl!B810TCS! Al!CnepC!!OHHbl9 npaBl!na cyMM Ann npouecca 8HHl!

r1mm1HI! 61;1pl!OHHOI'O I! 8HTl!6ap!!OHHOI'O oi:.TeTa B napy OKTeTOB nceBAOCKannpHbIX 

Me3OHOB B paMKax 1!30TOmi'IeCKOll I! SU ( 3) -CIIMMeTp!!ll, 

B npeAnOnOlK8Hl!II O H8Cbllll8Hl!I! npaBlln CYMM BKnaASMll HOHeTa 118KTOpHbIX 

+ + 
Me3OIIOB B npnMOM KaHane I! BKnaASMI! OKTeTa l /2 I! AeKynneTa 3/2 6apaOHOB 

B nepeKpeCTHbIX ICUHanax nony,1eHbl COOTHOill8llllll M8ll<Ay M83OH-M83OHHbIMI! I! M83OH 

6apl!OHHbIMI! KOHCT8HT8MI! CBSl31!, KOT op1,1e He l!Me!OT aHanora _B Cl!MMeTpl!llHOM
0 

ITOAXOAe uni! M8TOAe anre6p1,1 TOKOB, 

B § 6 cpopMynl!py10TCl! AllCnepcaOHHble npaBl!na cyMM Anl! M83OHOB C ITOMO!llb!O 

Al!CnepCl!OHl!bIX COOTHOIII8Hl!ll Anl! npouecca 8HHlll'l!nl!Ul!I! 17 +_ 17 ➔ I( + K npn 

cp!!KCl!poaamrnM yrne 0 • Llanee npeAnonaraeTcl!, '!TO B Kpocc-caMMeTpII'IHOll 

TO'!Ke Cos 0 = 0 npaaana cyMM HliCbllll810TCll BKnanaMI! .6nl!JKall11IllX B8KTOpHblX 

p - I! K * -Me3OHOB, 

B paMKSX 1!30TOITl!'l8CKOll CllMMeTpl!I! nony'leHO COOTHOIII8Hl!e M8lKUY KOHCTaH

/8/ 
TSMII CBSl31l CTpaHHbIX I! HeCTpaHHbIX '!8CTl!U : 

2 2 fl. 2 

g g = 2 g * (1- --) • 
q 1717 p K K K K 17 t" 2 

'K* 

!!.=M\-rn
2
·• 

K 17 

(8) 

B cny'!ae Bblpi:l'lKUeHl!l! Mace 17 -I! I( -Me3OHOB COOTHOIII8Hl!e l8) coananaeT C 

npeUCK838Hl!eM SU ( 3) -Cl!MMeTpl!I!, 

PaccMoTpeHbI TaKJKe nacnepCl!OHHbie npaal!na .CYMM nng npouecca aneKTpo-

pOlKU8Hl!ll ii + 17 ➔ e + I( + I{ 

CYMM 6naJKal!I111!MI! B8KTOpHbIMI! 

• IloKa3aHo, '!To a pelKl!Me H8Cbllll8Hl!ll npaBl!n 

p - ll K* - M83OH8MI!· U~ll! KOHCTSHT panl!aUI!-

OHHblX pacnanoa p ➔ 17 y I{* ➔ I( y nony'!a!OTCSI COOTHOIII8Hl!ll, He COBnana10lllll8 

c npencKa3aHllllMI! SU ( 3 ) -cl!MMeTpm1. 
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. /12/ 
B § 7 npencTaaneH BhIBOA cooTHoweHHll Annepa-Bauc6eprepa , onpenenmo-

wero nepeHOpMllpOBKY aKCl!anbHOH KOHCTBHTbl fJ :..pacnana HeliTpOHa, Ha 6aae 06bI'I

HhlX nucnepC!!OHHhlX COOTHOWeHl!H .Qnll aenl!'ll!Hhl, CBl!3aHHOli C .Ql!BepreHUlll!Mll noKanb

HhlX aKCl!anbHbIX TOKOB, 

<t>opMy,mpyeTCII ll 11cnonbayeTCII npl!HU!!Il a.Q.Ql!Tl!BHOCTJI B paMKax MO.QenJI KBap

KOB mm 8M!JnllTYAhl pacce11H1111 Ha nopore nceanocKan11pHOli '18CT!!Uhl 6eCKOHe'!HO-

. mi 
Manoli MaCCbl C KBaHTOBb!Mll 'IHCnaMl! TT -Me30HOB : 

[ ,a, f3] f(-)(0, 1) = 
3 

1 
l = I 

[rarfJ] 
l 

r<-1 (0,1), 
I 

(9) 

rne 
1-i 

f ( o, I) 
aMnn11Ty)la pacce11H1111 "nceanon110Ha" Ha nopore II cyMMa 6epeTCll no 

BCeM KBapKaM, COCTaBnll!OWl!M HyKnOH. 

B npennonolKeHHH O .QOMHHHpoaaHllll 6opHOBCKOI'O qneHa B KBapKOBOli aMnnH

Tyne pacce11H1111 nceancn110Ha Ha nopore nony'leHo cooTHOWeHne: 

2 ( gv 
I< -) 

gA 

2 I! V 2 
K c(--) 

I! , 
A 

I'Ae 

1 + 
2ft 

g 2 

TTNN 

KOTopoe BMecTe c npennonoJKeHneM 

.KOHCTaHThl CBSI3aHHhIX KBapKOB K 
2 

>= 1 

TT 
f 
µ 

kdeu )] --[ u (eu )-u (eu , 
C<l2 TT-,p TT+p 

l 10) 

,·· 

o HenepeHopMHpyeMOCTll aKcnanbHoli cna6oli 

npencTaBnl!eT co6oli naaecTHoe npaa11no 

cyMM Annepa-Balic6eprepa, CooTHoweH11e ( 10) noaaon11eT B np.1munne y'!eCTh no

npaaKH, CBH38HHbie C penl!THBHCTCK!IM .QBHlKeHHeM KBapKOB BHYTPH COCTaBHOli '!aCTH

/14/ 
Uhl H nepeHOpMHpOBKOH aKc11anhHOli KOHCTaHTbl CBSI3aHHOI'O KBapKa , nanee npHH-

Ul!Il a.Q.QHTHBHOCTH ncnonbayeTCll nm1 Bhl'll!CneHl!ll. S -BOnHOBhIX nn11H IlHOH-HyKnOH-

HOI'O paccel!Hllll ll o6cyJKnaeTCII CBII3b nony'!eHHbIX pe3 ynhTaTOB C Teopneli CaKypaH 

0 .QOM!!HHpyiowe M BnHHH!!H BeKTOpHblX Me30HOB BO B3aHMO.QeliCTBHIIX np11 ManhIX 

aHepI'!!l!X, 

B § 8 paCCMaTp!!BaeTCl! B03MOlKHOCTb B paMKaX Hepenl!THB!!CTCKOH MO.QenH 

KBapKOB yny'!Wl!Tb cornac11e C 3KCnepHMeHTOM npencKa3aHl!li SU(6) -Cl!MMeTpH!! 

nnll OTHOWeHl!II aKCHanhHOH ll BeKTOpHoli KOHCTaHT fJ -pacnana HeliTpOHa 
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( 11) 

H MarHHTHoro MOMeHTa rrepexoaa 

2y2 
µ N*-+Ny = -3- µ p (12) 

KOTOpbie rronytieHbl B rrpearronolKeHHH, qTo HyKnOH HM00T rronHOCTb!O CHMMeTpHqHy!O 

YHHTapHO-CilHHOBY!O BOnHoBy!O qiyHKUH!O, COOT.B0TCTBY!OIUY!O 56-MepHOMY rrpeACTaBne-

HH!O rpyrrrrhI SU ( 6) • llm:i OKTeTa 6apHOHOB CTpOHTClI BOnHOB8lI qiyHKUHlI HaHoonee 

OOIU0i'O BHAa, coaeplKaIUalI CMeC.b paanHqHblX rrpeacTaBneHHll g.Q, 56 H 70 H opoHTanb

HblX MOM0HTOB, C 3aAaHHblM 3HaqeHH0M MOM0HTa J = 1/2 H qeTHOCTH p = + 1 / 
15

/ 

+ •=I/2 •=1/2 . •=1/2 I B, 1/2 > == a I 8 , L = 0 > + ,8 I 8 70 , l == 0 > t y I 8 , L "' 0 > + 
s e 20 

•=1/2 s=J/2 · •=1/2 
+a l8 58 ,L=l>+,8

1
l8

5 
,L=l>+y IS , l=l>+ 

· I 70 I 20 (13) 

•= 3/2 . . •=3/2 
+ 5 I 8 70 , L = 1,> + 51 I 8 70 , L"' 2 > . 

J.13 ycnOBHlI, qTQObl OTHOIU0HHe MarHHTHblX MOM0HTOB rrpOTOHa I{ HellTpOHa 

µPlµ n == -3/2 He HaMeHHno caoero 3HaqeHHlI H qTOObI KaaapyrronbHbill MoMeHT rrepe

xoaa HyKnOH-H30oapa Obin IlOAaBneH, KaK 8TO IlOK83bIBaeT aHanH3 HH3KOaHepreTH-. 

qecKoro qJOTOpOlKA0HHlI "o -M030HOB, HallaeHo,_qTo BOnHOBalI qiyHKUHlI OKTeTa 6apuo

HOB HM00T BHA: 

+ sc1/2 . a=l/2 I 8, 1/2 > = Cos 0 I 8 se , l == 0 > + Sin 0 I 8 
20 

, L = 1 > • ( 1 4) 

C IlOMOIUb!O BOnHOBOll qiyHKUHH ( 14) ObinH rronyqeHbl COOTHOIU0HHlI 

( 15) 

rae D - I{ F - rrapaMeTpbI, xapaKTepH3y!OIUHe aKCHanbHblll TOK 6apHOHOB, a TaKlKe 

COOTHOIUe HHe 

(16) 

g 



KOTOphle 6onee yuoBneTBOpHTenbHO cornacyJOTClI C 3KCnepHM8HTOM,qeM COOTHOWe

HHlI ( 11-12), 
/16/ 

CoOTHoweHae { 15) 6hmo. nonyqeao paHee B pa6oTe :: noMOWb!O anre6phl 

TOKOB .. 

B § 9 peaynbT8Thl uacnepCHOHHh!X npaBHn cyMM UnlI paccelIHJHI H cpOTopolK

·U0HHlI Me30HOB Ha HyKnoHaX B CTaTaqeCKOM npeuene B pelKHMe H8ChIIUeHHlI BKnaua

MH HyKnoaa a aao6apbl nonyqeahl c noMOillblO 6apnoHHh!X aKcaanbHh!X TOKOB 

cneunanbHOfi KBapKOBOfi CTpyKTyph1: 

3 a 
j a (0) = A [ }' ( u ,\ ) e 

k f = I k 

3 3 a 

3 I < uk > r 7 < >. > e, 1 • 
f=I p =I 

{ 17) 

OnepaTOp TOKa (17) He aUUHTHBeH no KBapKaM a ae RBnlieTClI reHepaTOpOM 

rpynnhI SU ( ~ ) • 

C nOMOillblO aKCaanbHOro TOKa Tnna ( 17) nonyqeHO COOTHOW8HH8, CBlI3h!B8!0-

mee OTHOWeHHe 8KCnanbHOfi ll B0KTOpaoil KOHCTSHT P -pacnaua HefiTpOHa C aK

caanbHb!M H30BeKTOPHhlM 8HOM8nbHh!M MarHHTHh!M MOM0HTOM HyKnoHa: 

- ( -.!.! ) 
gv 

2 , ( V) 
-µ 
3 ,, . .. ( 18) 

KOTopoe _npeKpacHo cornac;yeTClI c sKcnepHMeHTOM, 

IlOK83hIB88TClI, qTo paaeHCTBO aynro H30CKangpHoro 8HOManbHOro MarHHTHoro 

MOMeaTa HyKnOHS { 5)' COOT!!OW0HHe { 5)' a T8KlK8 OTHOill8Hll8 .JL = 3 aKcnanbHO-
F . 

ro TOKa He 38BHClIT OT CM8WHB8HHlI KOHcparypaunfi B aonllOBOfi cpyHKUHll 6apHOHOB, 

Oc!!OBHh18 peaynbT8Thl, ncnonb30B8l!Hh18 B UHCCepTaUHH, 011y6nHKOB8Hhl B pa-

60T8X/3,4,5, 7,8,9, 15/ 0 
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