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I. KaK nsnecTno, SU(6) CHMMeTpHH npeACKil3blBil9T 119 .TOJlbKO Mlli'HHTHb!e MOMan-

Tbl oapHOHOB, HO H Mlli'IIHTHb!e MOM9HTbl nepeXOAOB Me>KAY pa3nJI'IHblMH COCTOSIHHHMR MYJib-

/1/ 
THIIJleTa. B paooTe Bera, nn H naAca Ob!JlO IIOJiy'IeHo 3Hil'I9HHe Mlli'HHTHOI'O MOMeHTil 

nepexoAa 

N* > 
3,8 

I'Ae flp = 2,79 0 n.m. - Mlli'HHTHblli MOM9HT llpOTOHilo 

(1) 

B03111fKil9T BOnpoc: MO>KHO JIH npHM9HHTb <jlopMyny (I) , IIOJly'IeiiHYIO B paMKilX TO'I-

noll SU (6) CHMM9TpHH, JlJlH OIIHCill!HH peaJibHbiX npoueCCOB paCIIIlAil HIIH .B03oy>KAeHHH 

N * - H300ilpbl, T.e. B yCJIOBHHX HapyweHHH SU (6) ? CpaBH9HHe (I) C 9KC119p11M9H-
3.3 . /1/ 

TOM llpOBOAHJlOCb B Hll OCHOBe pe30HilHCIIOli MOA91111 <jloTOpO>KA9HIIH IIIIOHOB Ha HyKJIQ-

HilX0 npenno>Kennoli n paooTe fypAeHa H Canena 
121

• Bhino nailAeHo, 'ITO sKcnepHMeHTan&

Hoe 3Hil'I9HIIe npeBOCXOJliiT (I) B I,6 pa3. 

B nacTonmeli paooTe Mhl paccMOTpnM npan11no cyMM AJIH MarHHTHoro nHnon&noro 

IIOI'Jl0W9HIIH <jlOTOHOB HyKJIOHilMH B M0/191111 KBilpKOB ll IIOKil>KeM, 'ITO OTJIH'IH9 3KCnepUMeH

Til OT TeOpeTH'I9CKOI'O 3Hil'I9HHH (1) COCTilBJIHeT OKOJIO 10%. 

B Monenn KnapKon Bblpllll<enue ( 1) nonyqaeTCH npH Bhl'IHCJieHnH MaTpuqnoro sneMeH-

Til OT CTilTH'I9CKOI'O onepaTOpa Mlli'HHTHOI'O MOM9HTil 

rne 
<f> g II 
I 

.. 
!.1 ~ ( ~f) f + gs) U 

I I I I 

Opoi!TilJlbHblli H CIIHHOBblil g .!<jlaKTOp 

(2) 

-ro KBapKa. 

Ha H3biK9 MOJl9JlH KBilpKOB BOIIpOC 0 llpHM9HIIMOCTII (I) B YCJIOBIIHX HapyweHHH SU (6) CHM

MeTpHII <jlOpMyJIHpyeTCH TllK! MO>KHO JIH HCIIOJlb30BilTb CTilTH'I9CKHil onepaTop nepeXOAil (2) 

JlJlH Bbl'IHCJleHHH peaJibHbiX llpOUeCCOB? nnn IIOJiy'IeHHll llpllBHII CyMM AJlll C9'191fllll IIOI'Jlo

W9HHH <jJOTOifOB Mbl oyneM HCIIOJlb30BilTb M9T0Jlbl0 KOTOpble XOpOWO H3B9CTHbl B TeOpliH 

¢oTOHA9PifhlX pellKUifii /S/ • 
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OnepaTOp Ml-nepexona B CTaTn'IeCKOM npn6nn}KeHnn nMeeT sun: 

-- ..... 
T (.,),.iy~ <fj M•v ji>, 

M1 2 (3) 

< - BeKTop nomqm3aunn <jJOTona c 3Hepruefi "' • B (3) rna v =[irx1]. , ; = k 

"' HOpMHpODKB. npOH3BOAHTCSI HB. OAHHH'lHbiJI ofh.eM H HCnO.'Ib3YOTCSI CHCTOMB. OAlfHHll h = C = 1 • 

C nOMOillbiO CTBHAapTHOH nponenypbl 
131 

MO}KHO nony'IHTb 

.. .. 2 

u (M1)=f 
·1 

1 + 2 c.J/M 

1+c.J/M 
~ dc.J 4 u 2 

}; I l<f!M•vl•>l, (4) 

"' "' nop 

rne M - Macca HyKnoaa, u~ 1 (.,) - ce'Ienne M1-nornoweanSI, Bbi'ID'cnenuoe B cTaTH'IeCKOM 

npu6nu*eHun, n CHMBOnbi }; n I o3na'IaiOT ycpenneune no nongpH3annSIM <jJoToaa u 

HyKnOHB. B HB'IBflbHOM COCTOSIHHH H CyMMHpOBBHHO no BCOM KOHO'IHblM COCTOSIHHSIM, 

Mhl coxpanneM 3a npanunoM cyMM 

<jJyHKllHH B HHTerpane (4) OTHH'ISOTCSI OT 

ltHHeMBTHKII. 

/3/ a: 1 06hl'IHOO o603HB'IOHHO 1 XOTSI BOCOBBSI 

.,·I H3-38 HCnOHb30BBHII;SI penHTHBHCTCKOH 

licnoflb3YSI noflHOTy CHCTOMhl <jJyHKnnJ! KOHO'lHbiX COCTOSIHHJI H SIBHbiH BliA onepaTopa M 
1 

MO}KHO nony'IHTb 

u ( M 1) 
-1 

411
2 

I 
3 a=x.,v.:a 

2 2 2e21M2 82 
[<M > -<M > ]=411 (-) [-(-) f(f+O+-Il ], ( 5 ) 

a a 2M . 3 . M 9 p 
q 

rne M q • MB.CCB. KB8pKa B COCTBBO HyKflOHll 1 · f - op6HT8nhHbiH MOMOHT OTAOnhHblX KBap

KOB OTHOCHTOflbHO llOHTpa Ml!CC CHCTOMbl, 

YcpeAHOHHO B (5) BOAOTCSI no OCHOBHO!'.fY COCTOSIHHIO HyKHOHa, llepnoe cnaraeMOO B .. 
(5) OnpOAOflSIOTCSI BKnBAOM Op6RTBnhHOH 'IBCTH onepaTopa M B (2), a BTOpOe - CnHHo-

BhlM onepaTopoM. llpH Bhl'lncneunn (5) npennonaranocb, 'ITO sonuosaH <jlynKnHSI uyxnoua 

HMOOT BRA: 

ljl = t/J ( XI ) f,' 
(6) 

rne t/J( X1 ) - fiOflHOCTbiO BHTHCHMMOTpH'IHBH fipOCTp811CTBOHH8SI BOfliiOBBH <jJyHKUHSI1 .; - CHM-

MOTpH'IH8H, <jJyHKUHH CfiHHOBbiX H YHIITBpflbiX nepeMOHHbiX, SIBHbiii BR/1 f,' H XapaKTOp CIIM-

MOTpRH t/J ( X
1 

) 1 Tpe6yOMhlO 11flSI nony'IOHIIH (5), onpOI10flSIIOTCSI npHHBI1flO}KIIOCTbiO HYKHo-

na K 56-nneTy rpynnbl s u (6) • Bbipa*eHne (5) onnnaxoao 11m1 npoTona n 11flH ueiiTpoua. 

38MOTHM, 'ITO OCflH B <jJopMyne ( 4) OCT8BIITb 113 BCeii CYMMbl TOflbKO 011HH 'IflOH1 

COOTBOTCTBYIODliiH B036Y*I10HHIO 3,3 R306apbl, TO B pe3yflbT8TO nony'IHM Bblp8}KOHHO (5) 

C f = Q ·, 3TO 03H8'I80T1 'ITO B036yli<I10Hll0 3,3 -H306apbl HC'IepnhlB80T BKHB/1 BCOX cnnno-

BbiX nepeX0110B, 

4 

!InS! 9KCnepHMOHT8nhHOfi npOBOpKH COOTHOWOHHSI (I) HaM Hy}KHO nOACT8BHTb B HHTe-

rpan (4) ce'IeHne pe3ouancnoro nepexoAa u
3

'
3 

(.,) na npOTone nnn na nefiTpone: 
M1 

0 
3

' 
3 

(.,) = u 3, 
3 

( yp .. u"p ) + a3• 3 ( YP -> "'+ n ) • 
Ml M1 M1 

(7) 

CooTnowenne aepoSITnocTeii pacnaAa N* .. p + ,.o n 
a, a N:, .. D + ,. + CHOAYOT H3 

H30TOfiH'IOCKOH BHnapBaHTHOCTH - w(pu0
) : w(n u+) != 2: 1 

(7 33 (.,) 
Ml 

3 3,3 2 17~11 ( YP _, JI'
0
P). 

• OTcrona naxoAnM: 

(8) 

B wupoxoll o6nacTn saeprnll soa6y)I{AOHHe B3o6apbl BBnHeTCH AOMnunpyrownM nponeccoM 

!' cpoTOpOlKI10HIIH HOfiTp81IbHblX nHOHOD, 

llOACTaBnRH B HI!Terpan BMOCTO a:: (yp -> IT
0 p ) 9KCfiOpHMOIIT81IbHOO CO'IOIJHO 

cl>oTopo~<AOHliS! 1T
0 

1 H8XOLIBM 

u~ 3 (M1) ~ ~5 /lb 
•1 SKCfl (9) 

llpn Bbi'IHCneunu (9) Mhl o6pe3ann RHTerpnposaHHe Ha BepxneM npenene npn 800 Mas, 

B cnmn C STHM fiOA'I0pKHOM1 'ITO BKna.tt BbiCOKIIX Slleprnl! B RHTOrpan ConepweHHO He-

311B'IHTOH01i 113-38 6blCTporo y6hiB8HHll CO'IOHBSI R 06p€3810ll(Oro <jJaKTOpa 61 1 fiOA 3H8KOM 

HHTerpana. 

TeopeTn'IeCKoe ana•Jenae npasnna cyMM cocTasngeT 

OTKyAa cneeyeT 

a,a 2 e 2 2 
2 e 2 8 2 

u ( M 1) = 4" ( - ) (fl ) = 4,. (- ) -ll = 220/l b, 
·1 TOOp 211 NN' Teop 2M 9 p 

( fiNN• ~Jtcn-: 
( ll • ) 

NN Teop 

:=. !,!. 

(10) 

(11) 

2. Auanorn'lHbiM o6pa30M MOlKHO nony'IHTb npasuno cyMM AnSI sneKTpU'Iecxoro All

nonbnoro nornoweniill <jJOTOHOB nyxnonaMn: 

rAe < r2 > 

u ( E 1) 
-1 f 

"' 

1 + 2c.J/M 

1 +c.J/ M 

oE,(.,) 

"' 
dc.J 4112e2 <r2> (12) 

3 

- cpeAHe-KBBAPBTII'IHhii! pannyc pacnpenenenuH aapnna npOTona, Cpasnenue 

(12) c sKcnepnMeHTOM noxaahmaeT, 'ITO B oTnn'Iue OT ce'!eHI!SI Ml-nornoweHHH ce'Ienue 

El-nornOIUOHHSI y6hiBBOT AOCT8TO'IHO MeAnOHIIO ll BKnan BhiCOKHX 9Heprni! B IIHTOpBan ( 12) 

'Ip03Bbl'IBHHO CyDlOCTBOHOH, 3TOT <jJaKT 38TpyAHHOT Cp8BHeHHO TeOpOTH'IOCKOro npasnna 
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CYMM ( 12) C 9KCnepHMeHTOM1 T~K KSK npH Bb!COKHX saeprHS!X CTSTH'!ecKoe' npH6nHlKeHHe 

HenpHMCifHMO, fiOApo6aee Mbl o6CyAHM 9TOT BOllpOC B Apyroll pa60TC, 

ABTOP 6naronapea A.~.Eannuay H A.E.roBopKOBY sa uaTepec x pa60Te H nonesHoe, 

o6cyJKAeHHe. 

n HoT e p 8 T Y p a 

1. M.A.B.Beg, B.Lee, A.Pais. Phys. Rev. Lett., ]d, 515 ( 1964). 

2. M.Gourciin, P,Salln, N,Cim., ~ 193 (1963). 

3. n. neBHifAlKep. <I>OToru:tepable peaKIUIH, HHn,, 1964. 

/ 

PyxonHcb nocTynHna B H3AaTenbcKnll oTnen 
17 HOH6pH 1965 r, 

6 


