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B HeKOTOpblx pa6oTax 
11

·7l paccMaTpKeaeTcR Mo~enb o61>e~~o~He
HHR CHilbHOro, cna6oro H 3neKTPOMarHHTHoro B3aHMo~eHCTBHM, oc
HOBaHHaR Ha cynepKanK6poeoi.IHo.:t rpynne SU(511) • .llaHHaR MO~enb 
HMeeT HeKOTOpble npHBileKaTellbHble 0C06eHHOCTHj B 4aCTHOCTH, 
OHa npHBO~HT K TaKOH K/laCCH~HKa~HH 4aCTio1~, npH KOTOPOH XHrr
COBCKHe Me30Hb1 RBilR~TCR pa3Hb1MH KOMnOHeHTaMH KanH6pOB04HbiX 
noneH HapR~y C 06b14Hb1MH BeKTOpHbiMH Me30HaMH. 

B HaCTOR~eM coo6~eHHH Mbl BbiBO~HM HeKOTOpble cne~cTBHR ~R 
HYKilOHHbiX pacna~oe, BbiTeKa~~He H3 Teop~o~~o~ cynepo61>e~~o~HeHHR 
SU(511), KOTOpble HapR~y c ~PYrHMH Morn~o~ 6bl 6b1Tb ~o~cnonb30BaHbl 
~llR 3Kcnep~o~MeHTanbHOH npoeepK~o~ Teop~o~~o~. 

B Haw~o~x npe~bi~Y~HX pa6oTax 18•91 npe~cTaeneHKR cyneprpynnbl 
SU(511) paccMaTp~o~ea~TCR Ha OCHOBe o6o6~eHHb1X 6x6 MaTpH~ renn

MaHHa, HMe~~o~x BH~ 

fla ( *)· a •1,2, ••. ,24, 

(i ( o 1 o) 
. ·1 . ·I o • = 

71 i ( r ~,, ( -H-J-) (;) 
fJh =- .!.diag(l, 1, 1, 1, 1 I 5), 

4 J> 

/1/ 

r~e A a - 06b14Hble MaTp~i~bl ref!n-t1aHHa AllR SU(5). 

KaK 6blno noKa3aHo e 
6

•
7

•
9

·. no~xo~RUIHMH npe~cTaeneHHRMH ~llR 
KBapKOB 11 llenTOHOS RBilR~TCR ~' l! 11 32, KOTOpble OnHCbiBa~TCR 
nOilHOCTb~ rpa~YHPOBaHHO-aHTHCHMMeTpHI.IHbiMH CnHHOpaMH BTOporo, 
4eTaepToro H nRTOro paHra COOTBeTCTBeHHO. no OTHOWeHK~ K pe
~YK~HH 

SU(51 1) - SU(5) X U(1) H ' 

/21 
r~e IJ - reHepaTop, COOTBeTCTBY~UIHH MaTpH~e fJ h, 3TH npe~cTae
lleHHR HMe~T cne~y~11e paano*eHHR: 

16 = 10(- _!_) + 5(- _!_) + 1 (- ~) • 
4 4 4 

3 -- - 1 5 31 = 10 (- 2) + 10(-1) ... 5(-2) + 5(- 2) + 1 (- 2)' 

r;:- .. _._, • -,-:;n. r,. 
I ·. :_,'· . , 

1 ~- ; •; 'f " ' ' • ' .. l 

/ ' '"" ... ' ' ' ' ' .. ,~,, T1 \~-: I . • • ' 

I L ___ ~;_:·:1~:_~~ f! __ ~A __ 



17 - 13 21 - 9 25 5 1 32 "'•10 (- -) + 10(- -) + 5 (- -) + 5(- -) + 1(- -}+1(--),13 
- 8 8 8 8 8 8 

rAe e cKo6Kax yKaaaH~ co6cTeeHH~e 3Ha4eHHR H. 
TaKHM o6pa30M, KBapKH H nenTOH~ MOryT 6~Tb 06DeAHHeH~ B 

cynepMynbTHnneT 16 no OAHOMY noKoneHH~ HnH e cynepMynbTHnneT 
31 HnH 32 no ABa-paaH~x noKoneHHR o6~4Ho~ MOAenH SU(~. 
- noKa>KeM, 4TO H3 H -HHBapHaHTHOCTH cneAyeT, 4TO MHOrHe HyK
nOHHble pacnaA~ 3anpe~eHbl, npH4eM 3TOT peaynbTaT He 3aBHCHT OT 
xapaKTepa HapyweHHR CHMMeTpWH SU(5), COAep>Ka~e~cR e SU(511). 

PaccMOTPHM Ka>KAOe npeACTaeneHHe e OTAenbHOCTH. 

A. npeACTaeneHHe 16. B 3TOM npeACTaeneHHH KBapKH H nenTOHbl 
pacnpeAenR~TCR no SU(5) -noAMYnbTHnne"raM cneAY~HM o6paaoM: 

10: c 
UL ' dL ' UL' 

ec 
L 

5: c c c 
da • va • eR, 141 

1: vc 
L 

rAe U , d , e , V - COOTBeTCTBeHHO aHOKBapK, KaTOKBapK, OTPHL4a
TenbHO 3apR>KeHH~~ nenTOH H He~TPHHO B Ka>KAOM npeACTaeneHHH, C 
03Ha4aeT aapRAOBoe conpR>KeHHe. 

TaK KaK npOTOH H He~TpOH WMeeT KBapKOBy~ CTpyKTypy: 

p - uud, n - ddu , 151 

TO CornaCHO /3/ H /4/ OHH o6naAa~T cneAY~~HM cneKTpOM B03MO>K
HbiX 3Ha4eHH~ H: 

5 3 1 1 
Hp =- 4'- 4' -4· 4' 

7 5 3 1 
Hn = -4,- 4' -:r· --;r. 

/6/ 

AHanorH4HO Me30H~, HMe~~He KBapKOBy~ CTPYKTypy: 

"+ - d 0 u-, 11° - (u 0 u ~ d 0 d), "- - u 0 d, 

K+- s 0 u, K-- u 0 s, K 0 -s 0
d, K0 -d 0 s 171 

TJ - (2s 0 s - u 0 u - d 0d ) , 

o6naAaiOT H-cneKTpoM: 

- 1 H + += 0, -, 1 , 
11 ,K 2 

2 

-

r .
1

_.t._!, I 
\. 

., 

\! 

1 I 
J 
# \, 
\,::' 
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' :~'{ 
-~; 

·:'\R' 

-~ 
' 

-~ 

fl 
~-

1 H- -•-1, -.,....,0, 
TT 'K t;; 

1 1 
H17o, Ko,i{o,~- 2' 0, 2 • 

I 

Ha /6/ H /8/ cneAyeT, 4TO H - HHBapHaHTHOCTb aanpe~aeT npo 
1.4eCC~ pacnaAa npOTOHa H He~TPOHa Ha nenTOH~ (f"",v) H Me30H: ·· 

pI+ 17+J.I, 0 .j.. TT
0
V, n -/-+ TJV, n-/->17+r-, 

I 
P-1-+K+v, n-/-+ K0 v, n-/-. K 0 v, n-/-. K+f -. 

0TMeTHM, 4To aHanorH4H~e pacnaA~ /c HecoxpaHeHHeM B-L I c 
6onbWHM 4HcnoM MeaoHoB He aanpe~eH~ no H-HHBapHaHTHOCTH: 

p -> 11 + 11° v, p -+ rr+ 11 +f 

n -+ "+ ~r 0f-, .... 

n -+ 11°11°v, + -n-•1717 v. 

6. npeACTaeneHHe 31. Aea nOKOJieHHR a H b KBapKOB H nl 
TOHOB, peanH3Y~HX 3TO npeACTaeneHHe, pacnpeAenR~TCR no Sl 
nOAMYnbTHnneTaM cneAY~HM o6pa30M: 

- -E = 10(a) + 2 ( a) + _!(a) + ~(b) + 2(b) 

6epR 

a= (u, d,·ve, e), b "' ( c, s, J.l p. • p. ) ' /1 

HMeeM 

10: c UL, dL, c 
UL' eL 

5: c 
dL' eL' veL ' .. 

1: "'ea ' - 11 

10: CR c« c 
P.a, ' ' s R , 

vC p.C ' 5: 8 
R' . p.R R 

Ha /31, /5/, 17/, /11/ Mbl nony4aeM cneAY~~HH cneKTp eoaM 
HbiX 3Ha4eHHH H AnR HyKnOHOB H MeaoHoe: 

9 5 3 1 3 7 
Hp=- 2-, - 2' -2, 2' 2' 2' 

H "' n 
9 --,-
2 

5 -.-
2 

3 1 1 5 -,--, -, 
2 2 2 

-. 
2 



17 - 13 21 - 9 25 5 I 
32 = 10(- g-> + 10(-,8) + 5(- y> + 5(- 8) + 1(- s->+1(-8),/3 

rAe a cKo6Kax yKaaaH~ co6cTBeHH~e 3Ha4eH~R H. 
TaK~M o6paaoM, KsapK~ ~ nenToH~ MoryT 6~Tb o6DeA~HeH~ a 

cynepMynbT~nneT ~ no OAHOMy noKoneH~~ ~n~ a cynepMynbT~nneT 
31 ~n~ 32 no ABa paaH~x noKoneH~R o6~4HOH MOAen~ SU(~. 
- noKa>KeM, 4TO ~3 H -~HBap~aHTHOCT~ cneAyeT. 4TO MHOr~e HyK
nOHHble pacnaA~ aanpe~qeH~, np~4eM 3TOT peaynb TaT He aas~c~T oT 
xapaKTepa HapyweH~R c~MMeTpHH SU(5) , COAepma~qeHCR a SU(5j1). 

PaccMoTp~M Ka>KAOe npeACTaeneHHe a OTAenbHOCTH. 

A. npeAcTasneHHe 16. B 3TOM npeACTasneH~~ KeapKH ~ nenToH~ 
pacnpeAenR~TCR no SU(5) -noAMYnbT~nneTaM cneAY~~M o6paaoM: 

10: c ec UL , dL , UL' L 

5: c c c 
/4/ - dR ' IIR ' eR' 

1: lie 
L 

rAe U , d , e , II - COOTBeTCTBeHHO aHOKBapK, KaTOKBapK, OTPHLia
TenbHO aapR>KeHH~H nenTOH ~ HeHTp~HO 8 Ka>KAOM npeACTasneHHH, C 
oaHa4aeT aapRAOBoe conpR>KeH~e. 

TaK KaK npOTOH 1o1 HeHTpOH HMeeT KBapKOBy~ CTpyKTypy: 
p - uud, n - ddu , 

/51 
TO cornaCHO /3/ ~ /4/ OH~ o6naAa~T cneAy~LqHM cneKTpOM 803MO>K
H~X 3Ha4eH~H H: 

5 3 1 1 
Hp ==- 4' - 4' -4· 4' 

/6! 7 5 3 1 Hn = -4,- 4' -:r· -4. 

AHanorH4Ho MeaoH~, HMe~LqHe KsapKosy~ CTPYKTypy: 

11+ - d c u • 11°- (u 0 u.:. d 0 d), 11 - u 0 d, 

171 
K+_ c s u, - c K - u s, K0 -s 0 d, j{o -des 

7J - (2s 0 s - u 0 u - d 0d ) , 

6naAa~T H -cneKTPOM: 

H + + = 0, ..!._, t , 
11 , K 2 

• 

~~ 
~); 
-~ 

·-~ 

i 
·;; 
;/ 

1{ ) 

,I 
1f 
J:· 

!~ l 
',· 

~ 

,il (1 

~ 

1 "_ ---1. -r· o, 11 , K 

. 1 1 
H o o -o = -- • 0, -2 • 11 , K ,K ,77 2 

!8! 

Ha /6/ ~ !8! cneAyeT, 4TO H - HHBap~aHTHOCTb aanpe~qaeT npo- · 
4ecc~ pacnaAa npOTOHa ~ HeHTPOHa Ha nenTOHbl (t- ,11) H Me30H: : 

p .j. tr+ll, n f. 11°11, n..;... 1'/11, n..; ... ,+r-, 

191 
p ..;... K+ II, n -f-. K0

11, + -n -f-. K 0 11, n -f-. K f . 

OTMeT~M, 4TO aHanor~4H~e pacnaA~ /c HecoxpaHeHHeM B-L I c 
6onbW~M 4HcnoM MeaoHos He aanpe~qeH~ no H-HHBap~aHTHOCT~: 

p -> 1r + tr0 
II, p -> 11+ TT +f 

0 -> TT
0

TT
0

11, + -
n-~11TT II, 

n -orr+,or-, .... 

6. npeACTasneHHe 31. /lea nOKO!leHHR a H b KBapKOB H nen
TOHOB, pean~3Y~Hx 3TO npeAcTasneHHe, pacnpeAenR~TCR no SU(5)
nOAMYnbT~nneTaM cneAY~~M o6paaoM: 

- -
~ = ~(a) + 2 ( a) + .!_(a) + EJ(b) + 2(b) 

6epR 

a "' (u, d, 11 e 
' 

e), b ;: ( C, S, II /l 
' /l ) ' /10/ 

HMeeM 

10: uC dL, UL, eC 
L ' L 

5: c 
dL' eL, 11 

eL ' .. 
1: 11eR ' /11/ 

10: CR cf c 
/lR, . . s R ' 

5: s 
R ' 

lie 
' 

11 c 
p.R R 

Ha /3/, 15/, 17/, /11/ M~ nony4aeM cneAy~LqHH cneKTp B03MO>K
H~x 3Ha4eH~H H AnR HYKnoHoB ~ MeaoHos: 

H =-_9- _ __§_ _...! ~ _! .1_ 
p 2' 2' 2' 2' 2' 2' 

H = n .. 
9 5 3 1 -,- -,- -,--

2 2 2 2 
1 5 -, -, 
2 2 

3 



' H + = - 2, 0, 1, 3 , 11 

I ~I I 'I 

' i 

H 71- = -3,-1, 0, 2, i 
H 0 =-3,-2, 0, 2, 3, I' 

11 .T/ 1121 1 
HK+=- 2' 2' 2' 5 1 7 \ 

7 1 5 j' 
H K- = - 2' - 2' 2' ii! 

5 1 1 5 ' 
HK0,f0"'- 2'- 2' 2' 2. 

H3 /12/ cneAyeT, 4TO H-~Haap~aHTHOCTb 3anpe~aeT npo~ecc~ pac
naAa cneAY~~~x T~noa: 

+ 
N /--. X(S = 0) 11 - , 

Hanp~Mep, p ./-. 11°11 +, 

n -/-+ 11+11°p.-, ... ; 

n -1+ 11-p.+, n-/+rr+p.-, 

N ./-. X(S = 0) vll , N -/-+ X(S = 0) v
11 

, 

Hanp~Mep, p -/-+ 17 + 11 P. , p -/.. 11 + v; , n ;.. 17°11 P. , 

P /_ + 0 • .,.-.11 11 V/1 , ... , 
+ 

N -/-+ X(S = ± l)e- , 

/13a/ 

p-/+ + + -1711p., 

/136/ 

'- o-n -,.17 111J., 

/13a/ 

Hanp~Mep, p -/-+ K 0 e+, p-/.. K0 e+, n -1+ K+e-, n -1+ K-e +, 

p-/-+ K 0 17°e+, n-!+ K 0 ~r+e- , ••. ,; 

N -I+ X ( s = ±1) II 
e N -/+ X(S ±1)i7e ' /13r/ 

Hanp~Mep, p 1--+ K +II , p -. K+i7 , n -/--+ K 0 11 , n -/-+ K 0 v
8 

, 
e e e 

n -I+K 0 v8 , n -!+ K 0 ;e , p -1+ K + 11 °11 e n ./-+ K-11+v 8 , ••• • 

4 

• 

'~,.~' 
II 
,~r 

t 
)~ 

·/ 

Ecn~ BMecTo /10/ aYGpaTb 

a = (c, s. v 
11 

, IJ. ), b = {u, d, v e , e ) • 

TO BMeCTO /12/ nony4aeM 

H P =- 4, -2, -1, 0, 1, 3, 

H
0 

=-5, -3, -2, 0, 1, 3. 

HIT+ =-2, 0, 1, 3. 

HIT- .. -3, -1, 0, 2 • 

HITo,T/ = -3, -2, 0, 2, 3, 

3 1 5 
HK+ =- 2' 2' 2 ' 

5 1 3 
H K- = -2' - 2' 2' 

5 1 1 
H o -o=-r•- 2' 2' K ,K 

5 
2' 

/1 J 

/1 ~ 

0AHaKO pe3yflbTaT~ /13/ OCTa~TC~ np~ 3TOM He~3MeH~M~. 0TMe
T~M, 4TO pe3ynbTaT~ /13/ HaXOA~Tc~ a cornac~~ c r~noTe3o~ 
Kinship /HI/, KOTopa~ npeAnonaraeT, 4To nepeKpecTHa~ ca~3b Me 
AY noKoneH~~MH 04eHb Mana. 

B. npeACTaeneHHe 32. aaa nOKOfleHH~ KBapKOB H nenTOHOB, p 
nH3Y~Hx 3TO npeACTaeneHHe, pacnpeAen~~Tc~ no SU(5)-nOAMYn 
THnneTaM cneAY~~HM o6pa3oM: 

32 = lO(a) + ~a) + _!(a) +•lO(b) + 3b) +!(b) • 

nocTyna~ aHanor~4HO npeA~AY~eMy, nony4aeM 

SH P =-51, -25, -17, 9, 17, 43, 

8H 0 =-51, -25, -17, 1, 9, 35, 

8H + = -28, 0, 8, 34. 
IT 

SHIT- a-34, -8, 0, 26, 

8H o = -34, -26, 0, 26, 34, 
11,'1/ 

8H + = -30, 
K 

4, 38. 

8HK- = -38, -4, 30, 

8H Ko, J{t' = - 30, - 4, 4, 30 

/16 



H 77+ = -2, 0, 1, 3, 

H - = -3, -1 0 2 
TT ' • ' 

H 77o,TJ =- 3, -2, 0, 2, 3. 

HK+=-_! 1 7 
2' 2' 2' 

/12/ 

HK- =- .J... _ 1 5 
2' 2' 2• 

H 
0

:;cr=-.!. _ 1 1 5 
K ,K 2 ' 2' 2' 2 • 

Ws /12/ cneAyeT, 4TO H-HHBapHaHTHOCTb sanpe~aeT npo~ecc~ pac
naAa cneAy~~Hx THnos: 

+ N .J._. X(S = 0) 11 - , 
/13a/ 

HanpHMep, p -/-. 77°~t+, 

n -/-+"+"oiL-, ••• ; 
n..;... ,-P.+' n-/-.rr+~~-. p..j... + + -

""~'· 

N -/-. X(S=O)IIp. , N -/-. X(S =O)vp., /136/ 

I + I + - I. 0 l 0-anpHMeP, p 7 -. rr II , p -r> rr II , n .,... 11 II , n _,. 11 V 
11 

, 

p. " " ,.. I + 0 • 
-r-o77 17 ~~~~ ••••• 

+ 
N -/-. X(S = ± 1)e- , /13s/ 

anpHMep, p -/-+ K0 e+, p..;... ioe+, n-!-+ K+e-, n..;... K-e +, 
-!-+ K0 77°e+, n...;. K0 11+e- , ••• ,; 

N -/-. X ( S = ±1) v 
e N -!+ X(S ± 1)v

8 
• 

/13r/ 

npHMep, p .J._. K +118 , p -. K+ve, n 1-+ K0 11
8

, n .f.+ K0 v
8 

, 

-/-. Kove, n ...;. K 0 
; p ..;... K +" 0 v 

e ' e n -1-+ K-77+11
8

, •••• 

• 

• 

':I, 

( 

II 
£:, 

-:f; 

;;:~,' 
,'.,\ 

' ·:; 

EcnH &MecTo /10/ s~paTb 

a = (c,' s. v 
11 

, fl.), b = (u, d, v e , e ) , 

TO BMeCTO /12/ nony4aeM 

H P =- 4, -2, -1, 0, 1, 3. 

H0 =-5, -3, -2, 0, 1, 3. 

H,+ = -2, 0, 1, 3. 

H77- =-3, -1, 0, 2 , 

H 77o,1J = -3, -2, 0, 2, 3, 

3 1 5 
HK+ =- 2' 2' 2 ' 

5 1 3 
H K- == - 2' - 2' 2 ' 

5 1 1 
H o -o=-2"""•- 2' 2' K ,K 

5 
2' 

/14/ 

/15/ 

0AHaKO pesynbTaT~ /13/ OCTa~TCR npH 3TOM HeH3MeHH~MH. 0TMe
THM, 4TO pesynbTaTw /13/ HaXOARTCR 8 cornaCHH C rHnOTe30~ 
Kinship /Hl/, KoTopaR npeAnonaraeT, 4TO nepeKpecTHaR CBR3b MelK
AY noKoneHHRMH 04eHb Mana. 

B. npeecTasneHHe 32. nsa noKoneHHR KBapKOB H nenTOHOB, pea
nH3Y~HX 3To npeAcTasneHHe, pacnpeAenR~TCR no SU(5)-nOAMYnb
THnneTaM cneAY~~HM o6pasoM: 

32 = ~(a) + ~a) + _!(a) + 10{b) + ~b) +!(b) • 

nocTynaR aHanorH4HO npeA~AY~eMy, nony4aeM 

8Hp =-51, -25, -17, 9, 17, 43, 

8H 0 =-51, -25, -17, 1, 9, 35, 

8H + = -28, 0, 8, 34 • 
17 

8H- =-34, -8, 0, 26. 11 

8H 0 = -34, -26, 0, 26, 34. 
"•TJ 

8H + = -30, 
K 

4, 38, 

8HK""'"' -38, -4, 30, 

8H Ko,!?' = .... 30, - 4, 4, 30 

/16/ 

.5 



AllR 

a= (u. d, ve, e), b = (c, s, vll, p.) 

"' 

AllR 

8H p = - 47, -21, -13, 5, 13, 39, 

8Hn =- 55, -29, -21, 5, 13, 39, 

SHIT+ = -26, 0, 8, 33, 

8H - = -33, -8, 0, 26 , IT 

8HITo,
71 

= ~3, -26, 0, 26, 33, 

8HK+ -22, 4, 30' 

BHK- -30, -4, 22, 

8H o - 0 = -30, -4, 4, 30 
K ,K 

a = (c, s, v , p.), b , (u, d, v , e ) . 
ll e 

/17/ 

06a Cl1y4aR /16/ H /17/ npHBOART K ClleAy~eMy 06~eMy pe3yl1b-
TaTy; 

- aanpe~eH~ npo~ecc~, npeACTaeneHH~e e /13a/-/13r/; 
- aanpe~eHbl TaK!Ke npo~ecc~ 

p -I• IT+ 11eL ' I K+ P-t-• llp.L' n -I• ;,.oil eL ' n -1· 71 veL • 

n -I• K o II p.L ' n .;_, K0 
11 L , n .;_, IT+ e -/-o K + p. 

/18/ . n 
ll 

noA4epKHeM, 4TO pe3yl1bTaTbl /9/, /13/, /18/ HMe~T MeCTO H 
A11R pacnaAOB C 06pa30BaHHeM COOTBeTCTBy~~HX BeKTOpH~X Me30HOB 
p , ¢, w, K* BMecTo IT, 11, K.OTMeTHM TaKIKe, 4TO /13/ cnpa-
BeAilHBO c T04HOCTb~ AO cMew~-teaHHR Ka6H66o MeiKAY d- H s-Keap
KaMH. 
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8H
71
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8H- = -33, -8, 0, 26. 
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8H 71o,
71 

= --33, -26, 

8HK+ = -22, 4, 30, 

8H K- = -30, -4, 22, 

0, 26, 33. 

8H o - 0 = -30, -4, 4, 30 
K ,K 

a "" (c. s, 11 , p.), b ~ (u, d, v , e ) . 
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n -I-• K o vp.L ' 

noA4epKHeM, 4TO pe3yJlbTaTbl /9/, /13/, /18/ HMe~T MeCTO 1-1 

pacnaAOB C o6pa30BaHHeM COOTBeTCTBy~~HX BeKTOpHbiX Me30HOB 
, ¢ , w , K * BMecTo " , r1 , K. 0TMeTHM TaKlKe, 4TO I 131 cnpa

,llHBo c T04HOCTb~ ,qo CMeWHBaHHR Ka6H66o MelKAY ~ "' s-Keap-
"'· 
ln11TEPATYPA 

eeman Y. Phys.lett., 1979, 818, p.l90. 
Fairlie D.B. J.Phys., 1979, GS, p.155. 
quires E.J. Phys.Lett., 1979, 828, p.395. 
edding S. et al. Phys.lett., 1979, 838, p.59. 
aylor J.G. Phys.'Rev.Lett., 1979, 43, p.824: 
ondi P.H., Jarvis P.O. Phys.Lett., 1979, 848, p.75. 

.. 

• 

7. Dondi P.H., Jarvis P.O. Z.Phys., 1980, C4, p.201. 
8. Dao Von~ Due, Nguyen Thi Hong. Ann.Jnst.Henri Poincare 

(in Print), 1982, 36, No.2. 
9 . .Qao BoHr ,llbiK, HryeH Tx~-1 XoHr. 011.RI1, P2-81-724, .Qy6Ha, 1981. 

10. Wilczek F., lee A. Phys.Rev.Lett., 1979, 43, p.1571. 

• PyKonHcb nocTynHna 
,, 9 anpenR 

... 

B H3AaTe1lbCKHH OTAe11 
1982 ro,qa. 

7 


