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1. BBE,IlEHHE (' 
nf,oCT~e KBBpKOB~e CTBTHCTH4eCKHe npaeHna, npeAnO*eHH~e 

B /l, I, ycneWHO HCnOnb30BanHCb npH OnHCBHHH np01.4eCCOB MHO*ecT
BeHHOrO PO*AeHH~ 48CTH'-4· npH 3TOM BY~CHHnOCb, 4TO An~ BTOpH4-
H~X 4aCTHL4 cneAyeT paCCMBTpHBaTb He TOnbKO HH3WHe SU~) -
MynbTHn~eT~, HO H COCTO~HH~ C HeHyneB~MH op6HTBnbH~MH MOMeH
TaMH KeapKOB, npe*Ae ecero c L=1 . .nn~ Me30HOB L=1 6~no eeeAe-
HO B /3,4/; y4eT 3THX pe30HBHCOB Aan HaM B03MO*HOCTb AOCTBT04-

i 

' ' 
:~) 
l 
I 

HO XOpOWO OnHCaTb MHO*eCTBeHHOCTH BTOpH4H~X Me30HOB
141

• npeA
cKa3aHH~e MHO*eCTBeHHOCTH An~ 6apHOHOB nHWb Ka4eCTBeHH0 cor
nacoeanHCb C 3KCnepHMeHTBnbHYMH ABHHYMH; OAHa H3 npH4HH pac
XO*AeHH~, 6e3yCnO~HO, COCTOHT B TOM, 4TO paccMaTpHBanHCb TOnb
KO HH3WHe L=O 6apHOHH~e MynbTHnneTY. BocnonHHTb 3TOT npo6en 
npH3BaHa HaCTO~Illa~ pa6oTa: 3AeCb B~4HCn~eTC~ BKnaA 6apHOHHOrO 'f:. 
70-nneTa. • 

B~4HCneHHe p -eonHOB~X 6apHOHH~X COCTO~HH~ B paMKBX KBap- ·~~~ 
KOBO~ KOMfiHHBTOpHKH He COCTBBn~eT HHKaKO~ npHH1.4HnHanbHO~ TPYA- ~ 
HOCTH. TpyAHOCTb B APYrOM - B TOM, 4TO COCTaB 70-nneTa He 04eHb ~ 
xopowo H3BecTeH IM~ Hcnonb3yeM AaHHYe /fJ/ I. 0TAaea~ ce6e oT- ;~7 
4eT B TOM, 4TO C no~eneHHeM HOBbiX 3KCnepHMeHTanbH~X ABHH~X ~.t: 
3Ta KapTHHa MO*eT MeH~TbC~, Mbl H3nO*HM pe3ynbTaT~ TBK, 4T06~ :~;./ 
nerKo MO*Ho 6~no eKn~4HTb H APYrHe npeAcTaeneHH~ 70-nneTa. \l 

2. PA3J10l'<EHHE 8 ij , 81 H 8 
70-nilETA 

no 6APHPHH~M COCTO~HH~M 

PaccMoTpHM cTonKHOBeHHe 6apHoHa c aAPOHOM. B paM-

·,~ 

Kax KBBPKOBO~ KOMfiHHaTOPHKH npH OnHCaHHH MHO*eCTBeHHOrO PO*
AeHH~ aApOHOB BCTpe4aeTC~ ABB OCHOBH~X np01.4ecca: KOrAa OAHH 
HnH ABa KBBpKa HCXOAHOrO 6apHOHa, OCTBBa~Cb cneKTaTOpaMH, 
cnHBB~TC~ C KBapKaMH MOp~. npH 3TOM nOAXBB4eHH~~ MOpCKO~ 
KeapK MO*eT OKa3BTbC~ KBK B S-eonHOBOM, TBK H B B036Y*AeHHOM 
COCTO~HHH. nepeXOAbl OAHOro H ABYX Ha4anbH~X KBapKOB B P-eonHO
B~e COCTO~HH~ lcOCTO~HH~ 70-nneTal noKa3aH~ HB pHCYHKe. Kpo- ;' 

{ I , Me KeapKOBbiX cocTO~HH~ 8 1j = q 1 qjq I q 1qj - KBapKH, npH-
HaAne*alliHe Ha4anbHOMY 6apHOHy, nOAXBaT~Ba~T KBapK MOp~ q I 
H 81•= q

1 
qq IHa4anbH~~ KeapK q1 nOAXBaT~BaeT ABa KBapKa MOp~ 

qq I eo3MO*eH e111e cny4a~ 8=qqq, KOrAa 6apHOH o6pa3yeTc~ H3 
OAHHX MOpCKHX KBapKOB. Bee 3TH COCTO~HH~ npeACTaBn~~T co6o~ 

2 • 
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.It\ 

KBapK 

KBapKH 

MOP~ 

a 

AHKBapK 

KeapK 

MOp~ 

PHc.l. llepexo~ a/ KBapK ~ 6apHOH 70-nneTa; 6/~HKBapK 
/~Ba KBapKa 6apHona/ ~ 6apHOH 70-nneTa. 

cynepno3HL4HH peanbH~x 6apHOHoe. HH~MH cnoeaMH, 8 1J , 8 1 H 8 
cneAyeT pa3nO*HTb no SU~) -MynbTHnneTaM 6apHOHOB c y4eTOM 
pa3HYX op6HTanbHYX MOMeHTOB: 

8 1J = I a2
8 (L)8 1J (L) , 

L .· 

8 1 = I a ~ (L) 8 1 (L) , 
L 111 

8 = I a8 8(L}. 
L 

Ko34JCI>H1.4HeHT~ a: (L), a r (L) H a 8 (L) ~Bn~~TC~ HeKOTOp~MH, He 
onpeAeneHHWMH C T04KH 3peHHR KBapKOBO~ CTaTHCTHKH, 4HCnaMH, 
OTHOpMHpOBaHHYMH ycnOBH~MH 

I a!(L) .. 1, I a~(L) = 1, 
L "' L 

I. a 0 (L) = 1. 
L 

121 

3TO - aepo~THOCTH 06Hapy*HTb nOAXBa4eHHbl~ KeapK B S -eOnHe 
156-nneTI, B P -eonHe 170-nneTI H T ·A·, 3aAaHH~e AHHaMHKO~ 
MynbTHnepH~epH4eCKO~ rpe6eHKH IHnH cTpyHI. EcnH y4HT~eaeTc~ 
TOnbKO 56-nneT H 70-nneT, TO pa3nO*eHH~ 111 npHHHMa~T BHA 

8 1J =a: (0)8 1J (68,0) +a: (1) 8 IJ (70,1) 

8 56 8 8
1 

=a
1 

(0)8 1 ( ,0)+ a 1 (1)8 1(70,1), 131 

8 = a 8 (0) 8(66,0) +a 8 (1}8(70,1) '1"'--'"'····~- •···- .,.~•L+-----~----': 
j (j .:· ::• • •' , .: ,;,;. v" • ,. • 
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3AeCb a: (1) 1-!HTepnpeTHpyeTC.R KaK BepO.RTHOCTb p -BOJlHOBoro 

COCTO.RHH.R npH nOAXBaTe AI-IKBapKOM qi qj KBapKa MOp.R q, TaKa.R 

eepO.RTHOCTb, nO-BI-IAHMOMy, 3aBI-!CI-IT TOJlbKO OT CBOHCTB KBapKOBOH 

CTpyH 1-1 n03TOMy AOJlmHa AOCTaT04HO XOPOWO COBnaAaTb KaK B pac

CMaTpi-!BaeMOM, TaK 1-1 B CJ1y4ae, KOrAa 3Ta CTpy.R CB.R3aHa C pom

AeHI-IeM Me30Ha. ,lln.R Me30HOB a~ (1) .:: a M (1) :: 0,3 , 3TO 03Ha4aeT, 

4TO MOPCKOH KBapK, pOmAa~~I-IHC.R B MYJlbTI-InepJ-~~epH4eCKOH CTpye, 

HaXOAHTC.R B S.. 1-1111-1 p -coCTO.RHI-I.RX C BepO.RTHOCT.RMJ-1 0, 7 1-1 0, 3, 

TO eCTb /0,78 +0,3P /. ,lln.R 6api-IOHOB, TaKJ-IM 06pa30M, MOmHO 

C4HTaTb, 4TO a: (0) =o, 7, a: (1) -=. 0, 3. B cny4ae nOAXBaTa ABYX 

KBapKOB MOp.R BepO.RTHOCTb HaHTJ-1 KBapKJ-1 B COCTO.RHI-I.RX C AaHH~Ml-1 
L onpeAen.ReTc.R npOI-I§BeAeHJ-~eM /0,78 +0,3 P/·/0,78 +0,3 P/, 

OTKYAa a~(0)-='0,5, a 1 (1) :0,11. np1-1 3TOM BepO.RTHOCTb pomAeHI-!.R 

6apHOHOB c L =2 AOilmHa 6b1Tb nop.RAKa 0, 1 , HO 3TI-IMI-I cocTO.RHI-I.RMH 

6yAeM 3AeCb npeHe6peraTb. 

04eBI-IAHO, 4TO All.R 6api-!OHOB MOp.R 8 COOTHOWeHI-!.R pOmAeHI-I.R 

SU(6)-MynbTJ-~nneToe 56, 70 "' 20 TaKJ-~e me, KaK "' All.R 8 1 • 

M~ BI-IAI-IM, 4TO ecn1-1 A11.R 6apJ-~OHOB B
1
l y4eT cocTO.RHI-IH 70-nne

Ta .RBil.ReTC.R nonpaBKOH, XOTb 1-1 He MallO~-!, TO All.R 8 i 1-1 8 BKilaA 

S- 1-1 P -BOilHOBbiX COCTO.RHI-IH cpaBHI-IM 1-1 y4eT 70-nneTa npOCTO 
He06XOAI-IM. 

KaK 1-13BeCTHO, 70-nneT COCTOI-IT 1-13 cneAY~~I-IX H .. 28+1(SU(3)1 J 

COCTO.RHI-IH /rAe J=L+S - nOilHbiH MOMeHT 6apJ-~OHa, S - nOilHbiH 

KBapKOB~H Cni-!H/: 

2
111112• 

2
1811/2' 

21113/2' 

2 4 4 4 
1813/2 ' 181112 ' (81 3/2 ' 181 6/2 ' 

21101112, 2110 I 312 

B Ta6n. 1 npJ-~BOA.RTC.R K03~~~-~~I-IeHTbl paanomeHJ-~.R B
11

, 8 1 "' B no 
3TI-IM COCTO.RHI-I.RM H: 

B ij (L) = I l3 ij (H)· H , 
H 

B 1 (L) "' I 13 1 (H) • H , 
H 

B(L) = I 13(H)· H. 
H 

/4/ 

Ko34>4>H~HeHTbl l3ij (H), , {3 i (H) "' {3 (H) B~41-!Cil.R~TC.R TaKJ-~M 
me o6pa30M~ KaK B ' 6 ': nyTeM npoeKTI-IpOBaHJ-~.R COCTO.RHI-IH q

1
q

1
q, 

qi qq H qqq Ha COCTO.RHI-I.R H. np1-1 3TOM He06XOAI-IMO BBOAI-!Tb 
HOpMI-!py~~HH MHOmHTellb TaK, 4T06bl 
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Ta6mm;a 2 

P a3noJKeHHe H no peanbHhlM ap;poHaM 
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I. {3 IJ (H) "' 1 , I. {31 (H) "" 1 , 
H H 

I. {3 (H) = 1. 
H /51 

S COOTBeTCTB~~ C 3KCnep~MeHTOM C4~TaeTCR, 4TO BepORTHOCTb 
06Hapy*eH~R B MOpe CTpaHH~X KBapKOB OTHOCHTenbHO nOAaBneHa. 
KaK ~ a npeA~AY~~x pa6oTax, 3Ta noAaBneHHOCTb xapaKTep~3yeTCR 
napaMeTpOM A. 

S AanbHe~weM Heo6xoA~Mo nepe~T~ oTH K peanbH~M aAPOHaM. 
HcXOAR ~3 16~ M~ AaeM pa3no*eH~e H no 3T~M peanbH~M aApOHaM 
B Ta6n.2. 3AeCb *e npHBeAeH~ pacnaA~ Ha COCTORH~R H~3Wero 
56-nneTa. HeAOCTa~aR aepORTHOCTb annpoKc~M~pyeTCR Tpex4ac
T~4H~M pacnaAOM, np~ 3TOM C4~TaeTCR, 4TO "" HaXOA~TCR B 
COCTORH~~ I =0 /E -Me30H/. 

AnR cpaaHeH~R c 3Kcnep~MeHTanbHWMH AaHH~M~ a aApOH-aApOH
H~x CTOnKHOBeH~RX HaAO BBeCTH HeCKOnbKO npeAnOnO*eH~~ KpOMe 
4HCTO~ KBapKOBO~ KOM6HHaTOpHK~. 3TO 6yAeT CAenaHO B cneAyD
~e~ pa6oTe. 

ABTOp~ 04eHb 6narOAapH~ S.M.WexTepy, KOTOp~~ HeOAHOKpaTHO 
yKa3~Ban Ha He06XOA~MOCTb y4eTa B 6ap~OHaX COCTORHH~ C 
L =1. M~ npH3HaTenbH~ TaK*e H.A3HaypRH , A.6arAacapRHY ~ 
H.Tep-HcaaKRHY 3a none3H~e o6cy*AeH~R. 
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