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B paMKUX KHpanL_!IOH _ S[' l :-' SU 3 :.. CHMMCTpHH C BapyUICIIIICM 

113 npe)l.CTUBJlCIIHH (.'I . .'I) I (.'f . .'I) B llOCJlC)l.IICC BpeMH BLip~iCOBLIBUIOTC1l 

HCKOTOpblC Tpy)l.HOCTH. Mbl XOTHM Bhl)l.CJlHTL CpC)l.H IIHX CJlC)l.YIOI.l\ltC 

ijJaKThl, KOTOpblC HC HalllJlH llOKa Y.D.OBJlCTBOpHTCJlLHOrO onHCUIIItH A 

MO)l.CJlH rMOPrB I ]; 21: tlJopMtlJaKTOphl Ke3 -pacna.na I J/ ' napaMeTp 

c I 41 n TaK Ha3.bJDaeMhJH cnrMa-qneu•/ 5/ n rrN -pacceHHHH. 

I . <l>opMtiJaKTOphl 1\ y - pacna.na onpe.nenHIOTC H cne.ny1omnM 

o6pa3oM: 
3 

H 

r.ne 

rrtJ .= r (tJ + . + 
-2---::2 r_ (t) • 
m -m 

t=(k-p} 2 

/e TT 

)l.nH HHX npHMCHHCTCH JlHHCHHaH napaMeTpH3aUHH. 

r (tJ 
+ 

t 
{± (O) ( 1 + A± -;2), {(tJ = r ro;r 1 +A 

+ 0 

TT 

t 
-) 
m 2 ' 

TT 

/2/ 

/3/ 

/4/ 

.. 
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. .-._. . _C _ no~o~LIO /2// n
1 
/~/ nei'py.IJ.HO nonyqnTh. cooTnornenn.a ,!J,n.a 

. . 13 
BaKyyMHhiX cpe,!l,HHX · .. . . . 

s ~ i' <0 I [ F 
K ·K 

~-l I . 3 . -.' a~ V K 0 > = 4 ( f 
8 

< U 8 > + 0 8 <g 
8 

> O), K = 4,5,6, 7 

5 . -~ 1 -. ~ . . 
s =i<Ol[F ,a· A ]lO>=_:(v'2( +f }(v2<u > +<u > ), 

17 17 ~ -17 3 0 8 0 0 8 0 .. 

17. = 1 ,2,3 

s"' = i < o 1 [ F"'
5

, a~ A f 11 o > 
1 - . 1 

-(V2t --t: )x 
3 0 2 8 

/12/ 

x'(v2--::.uo>o 
1 3 

T <u 8 > o ) + -4- 0 8 <g 8 > o ' 

k = 4,5,6,7' 

r.IJ.e < >
0 

o3naqaeT BaKyyMHOe cpe,!l,Hee. 

BBO,!J,HM 

1: 

a = 
<u 8.> o 
---- w 
v2.<uo>o' 

= 0 8 <g 8> 0' fJ·=1 + ii-: 0 ./13/ 
f 8 <u 8> o . 8 

b = 
v2fo 

3HaqeHHH a = -1({3=0} H a= 0 ( {3 = ± oo)OTBeqaiOT H3BeCTHbiM 

npe,!l,enaM CHM~eTp~H SU2 .X SU2 H SU3 , COOTBeTCTileHHO. Ilapa-

MeTp b . xapa:inepli3YeT Hapy~eHHe SU3 ~CHMMeTp~IH BaKyyMa~ a· 

napaMeTp W - OTHOCitTellbHhiH BKlla,!J, OKTeTHOrO npe,!J,CTaBneHHH 

(1.8)+ (8.1). 

. 6 

'14 

' ~ 

~ 

i 

_ B-pa6oT~x lu~ 141 n~yqanc.a -~o~poc onncan~.a «t)o 

· 'pacna,!J,a c yqeTOM ripe,!l,cTaBneiin.a ( 1.8) + (8.1) n oKa 

B pa6oTe lnl pe3ynLTaT w =-"-1 niiTepnpe;npyeTc.a 

.MeTpHH S U 2 X SU :l· . 3TO 3aKmoqenne ·HaM Ka:>KeT 

CKOllhKY g· KOMMyTHpyeT c· reHepaTopaMH anre6~ 
riro6Lie H3JeHeHHH o8 )Ie MOryT ITOBnHHTh Ha CB( 

SU 2 x SU 2 . ABTOP /13/ ncxo.IJ.HT H3 cooTHorneHHH 

. s 2 
K{3 

w = -1 - 2 T 3 - S + (S - S - S ){3 
2·17 ·le K 17 

KOTOpoe nerKO BbiBO,!l,HTCH H3 /12/ H cqnTaeT, qTQ IT 

OTCIO,!l,a nonyqaeTCH w = -1 .. O,!J,HaKO 3TO HeBepHO - ) 

HYTh BHHMaTeiJhHO Ha paBeHCTBa /12/, qTo6bi 06Hap 

HaTe-!lh B /14/ nponopunoHaneH TaKme {3 
2

• H B pe3yJ 

npHXO,!J,HM K TpHBHanhHOMY pe3ynLTaTy. 

4 SK w = -1 + - __ _;_:_ __ 
3 f <u > 

8 8 0 
B CBH3H c 3THM .B nepByiO oqepe.IJ.h B03HHKaeT 

llH w = -1 KaKyiO-nH60 CHMMeTpHIO? ,!J;eno .B TOM, 

s K =i<OI[FK ,aii v:11o> = o 

Ilpn· HeBLipO:>K.IJ.eHHOM BaKyyMe, cornacHo 3m 

3TOrO BbJpa:>KeHHH, OTCIO.zia. Mbl MOrnH 6hi nonyqHTI 

B ITOllh3Y CHMMeTpHH SU 3 , l';t. He . SU 2 X SU 2· • I 
Kor,!J,a b ,P 0, ycnoBne /16/ nnrnh orpaHnqnBaeT nap 

OCHOBHOrO COCTOHHHH, OTKllOHeHHe KOTO~OH ~T SU 3 : 

MH napaMeTpoB t 
8 

n o 8 ~ B pa6oTe 
1
.
6 

6Lmn HC( 

,!l,OITYCTHMhiX 3HaqeHHH napaMeTpOB HapyrneHHH .CHM! 

qTo npn 'w > 0 o6nacTH 0Ky6o I 17 I HHKaK He orp• 

BpeMH KaK ITPH _ W < 0 B03HHKaiOT ,!l,OITOllHHTellhHble 

3TOM C yMeHLIIIeHHeM W o6naCTH Cy:>KaiOTCH H CTH 

KOOp,!l,HHaT. ,!J,llH W4- oo · /.IJ.OMHHaHTHOCTh npe,!l,CTaBm - . . ~ . 

7 
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rh · COOTHOIIIeHHH ,D;nH 

8 <g 
8 

.> O), K = 4,5,6, 7 

· ..j 2 <u · > + < u > ) 
' 0 0 . 8 ,0 .· '.·. 

7T. = 1 ,2,3 

/12/ 
) X ' 

T~eqa~T. H3BeCTHbiM 

?OTBeTCTBeHHO. llapa-

MeTp~H. aaKyyMa, a· 

rHoro ppe,D;cTaaneHHH 

' .j· 
. · .J 
. 'l 

1. 
·I 
i 

:·1 
I· 
I 

'; 

' . j 

>· . 

B pa6oT~x I 13 • 141 H3yqancH ~o~poc onHcamiH <t)opM!l>aKTopoa . Ke3 . -

pacna,IJ;a c yqeToM npe,D;cTaaneHH.fl ( 1.8) + (8: 1) H oKa3anocb; l.JTO w""-1. 
B pa6oTe lui pe3ynLTaT w =-1 HIITepnpeTHpyeTC.fl KaK· TOl.JHaH ··cHM

.MeTpHH S U 
2 

X SU l • 3TO 3aKniOl.JeHHe HaM Ka:>KeTCH CTpaHHbiM, no~ 
CKOnbKY g B KOMMyTHpyeT C reHepa TopaMH anre6pbl SU 2 X S U 2 . H 

mo6bie H3MeHeHH.fl 8
8 

,He MOryT llOBnH.fiTb Ha CBOHCTBa CHMMeTpHH 

SU 
2 

x SU 2 • AaTop I ol HCXO.D;HT H3 cooTHOIIIeHHH 

2 
w = -1 - T 

!..s +(5 -5 - s )Q 
2·7T Je K 771" 

/14/ 

KO.Topoe nerKo BbiBO,IJ;HTC.fl H3 /12/ H cl.JHTaeT, l.JTO npH {3 = 0 (5U2 x SU2 ) 

OTCIO,IJ;a nonyqaeTcH w = -1. 0.D;HaKo JTO HeaepHo - .D;OCTaTol.JHO B3rnH

HYTh BHHMa TenLHO na paaeHcTaa I 12/, l.JT06bi o6Hapy:>KHTb, l.JTO JHaMe-

• HaTe-!Jb a /14/ nponopuHoHanen TaKme {3 2
. H a pe3ynLTa're coKpall\EmHH 

npHXO,II;HM K TpHBHanhHOMY pe3ynbTaTy 

4 SK 
(JJ = -1 + - /15/ 

3 £ <u > 
8 8 0 

B CBH3H c JTHM .B nepayro oqepe,D;b B03HHKaeT aonpoc - 03HaqaeT 

nH w = -1 KaKyro-nH60 CHMMeTpHIO? )l;eno B TOM, l.JTO npH w =-1 , 

5K =i<Ol[FK,aiiv~JIO> = o /16/ 

fipH· HeBblpO:>K,IJ;eHHO,M BaKyyMe, cornaCHO 3HaKOOllpe,D;eneHHOCTH 

JTOrO Bbipa:>KeHHH, OTCIO,IJ;a. Mbl MOrnH 6hi nony.l.JHTb 3aKnlOl.JeHHe nHmb 

B nonh3Y CHMMeTpHH . SU
3 

, ~ He .. SU 2 X SU 2 • B 0611\eM :>Ke cny_qae 

Kor,IJ;a b f. 0, ycnoaHe /16/ nHIIIh orpaHHl.JHBaeT HapyiiieHHe cHMMeTpHH 

OCHOBHOrO COCTO.JIHHH, OTKnonemie KOTO~OH ~T SU J 3a,IJ;aeTCH 3Hal.JeHHH

MH napaMeTpoa £
8 

H 8 
8 

: B pa6oTe 
1
.
6 

6LmH Hccne,IJ;oaaHLI o6nacTH 

,IJ;OflyCTHMbiX 3Hal.JeHHH napaMeTpOB HapyiiieHHH ·cHMMeTpHH H llOKa3aHO, 

l.JTO npH 'w >0 o6naCTH 0Ky6o /111 HHKaK He orpaHHl.JHBalOTCH, B 'TO 

apeM.fl KaK npH. W < 0 B03HHKaiOT ,IJ;OflOnHRTenbHbie orpaHHl.JeHH.fl. fipH 

3TOM C yMeHLIIIeHHeM W o6naCTH cy:>KalOTC.fl H CTHrHBaiOTC.fl K Hal.Jany 

KOOp,D;HHaT ,IJ;n.fl w ... - oo · /.D;OMHHaHTHOCTb npe,D;CTaBneHHH (1.~) +.(8.1) /. 
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IlpH w .,.:-1 B ,IJ.OnyCTHMbie 06JiaCTHnona,IJ.aiOT o6adJH3Ht.IeCKHHHTepec-
HbiX criy~aH cn.:MMeTpiul SU 2 'x SUi H SU 3 • . • · 

Paci::M:oTpHM Tenepb HeKoTopbie ripnMeHeHHH raMHJI~Toumiual9/. 
Cor nacHO aepcHH "cna6oro qcAT" I 6 /KMaTpHt.IHOM}' 3JieMeHTY ,IJ.HBep
reHI.J;IIH. TOKa /21 MO)KHO npHMeHHTb TeopeMy MHrKHX nHOHOB, ~ITO ,IJ.aeT . . . . 

1 . 
-[(m2 2Jf 2 2 {2 le -m1T +(mle)+mlef_(mle2)] 

. v2 <OI[F35.a/l 
= - f1T 

vll JIK+> 
4- i 5 

1161 

McnOJib3YH 3,IJ.eCb Bbipa)KeHH·e ,IJ.JIH ,IJ.HBepreHU:HH BeKTOpHoro TOKa 
1111 H KOMMyTaU:HOHHbie COOTHOWeHHH 110/, nonyqaeM CJie,IJ.yiOIUee 
npaanno cyMM 

m: 2 f le m: Z le 
-Jf (m )=----

m2 + le f m2 Z 
le 1T . le 1T 

2 
c.rmle)+ (1 1171 

r.ne BeJIH'fHHbl z le = <0 I v4-i~ K+>H z1T = < 0 I vl-i211T + > HMeiOT CMbiCJI 
KOHCTaHT nepeHOpMHpOBKH BOJIHOBbiX lPYHKU:HH, KaOHa H nHOHa, COOTBeT

CTBeHHO. 
TaKoe *e npaanno cyMM no- CYIIJ:eCTBY 6LIJIO nonyqeuo B pa6o

Te I I8l 6e3 yqeTa npe.ncTaaneHHH (1~8) + (8.1) . Hawe yTaep*.neune 
cocTOHT B TOM, t.ITO ouo ocTaeTCH B cnne H n}m yqen~ 3Toro npencTaa
neHHH. 

M3 ypaaHeHHH ,IJ.JIH .nnaepreuu:iiii: . TOKOB I 111 ·· MO)KeM nonyt.IHTb 

m 2 f 
1T 1T 

y2 £0+£8 z 
y3 

. 1 
y2 i 0 '-y£8 

2 
mle fie=- yT 

1T 

z 
le 

/181 

. y3.' + 
i -· - o < o. I h . I K ·> · 119 I 2 8 4-•5 

8 

·~ 
I. 

. B) 
r 
I 

I. 

' ,,, 

If 
i 
I 
i-

· 0TKy,IJ.a 

r.ne 

X 

zle 

z 
1T 

1+a 

= X 0 

1 
1- -.a 

2 

m: fie 

m2 
f1T 1T 

0 I + 
y3 + 

os<Oih4-i51K > 

2· m~f 1e 

Tor.na npaanno cyMM 117 I MO)KHO 3annca Tb B E 

m2 
2 1T 2 f ( m ) + ( 1 - -) f ( m le ) 

- le m2 + 
~(1 _ xo) 

f1T le 

3,IJ.eCb Mbl XOTHM BbiCKa3aTb O,IJ.HO KpHTHt.IeCKO€ 
pee pa6oTbi lipaH)J.Ta H IlpenapaTbi I 61 . 0HH Ct.IHTai< 
qcAT" no caoeMy .nyxy He cornacyeTcH c pe.nyKU:l 
cnoco6y 

su
3 

x su
3 

___, su2 x su 2 -· · su2 

_lix apryMeHTbl OCHOBaU:bl TOJibKO Ha TOM, 'fTC 
npe.ncTaaneHHH (1.8) + (8.1) B npe.nene SU 2 x SU 2 
qaeM cooTHoweune Kannaua H Tpaii:MaHa I 19t, KOTopo 
MeCTa B paMKaX "cna6oro qCAT", B TO BpeMH KaK l 

( x "" I) , npeue6peraH t.IJieHaMH nopH,D.Ka m·; I m.; 
K COOTHOWeHHIO · f + (m iJ + f _(m iJ"" 0, KOTOpoe MO)KH( 
BaTh C 3KcnepHMeHTOM. 0TCIO,IJ.a OHH ,IJ.eJiaiOT 3aKJIIO'f 1 

ienbHOCTH "cTapoii:" cxeMLI pe.nyKU:HH I 2o/ 

su3 x su3 . -. su3 --- SU2 • 

. O.nuaKo H:eTpy.nuo ynoBHTb npocTyiO nornqecK: 
paccy:>K.neunHx. · Bo-nepBbiX, cooTHoweune Kannaua H 
He .3aBHCHT OT .KOHKpeTHOH MO,IJ.eJIH HapyweHHH CHMJ.'. 
OliO noJiyt.IeHO B ·paMKaX anre6pbl TOKOB H npe,D.nOJIO>I 
nm:luoa. Bo-aTOpbiX, ,IJ.JIH paccMorpenHH SU 3 -npe.r 
npeue6pe)Kenne qnenaMH nopH,IJ.Ka m 1T2 I m ~ 

9 



iii ciJH3H;ecKH HHTepec

u1 raMuni;-foHmina /9/. 
IOMy' 3JieMeHTY ,nuaep
:"KHX nHOHOB, "'TO ,naeT. 

/16/. 

:!IUHH BeKTOpHoro TOKa 
nonyqaeM cne,nyroiUee 

/17/ 

-i; \ rr + > u:MeroT CMbicn 
aoHaH nHOHa, COOTBeT-

bino nonyqeuo a pa6o
• Harne· yTaep»<:,neHH~ 

yqen~ 3Toro npencTaa-

;1 1/ · Mo»<:eM nony"'HTb 

'/18/ 

h 
4-i5 

+ \K ->·/19/ · 

. OTKy,na 

z,. 
z 

TT 

1 + a 

"" x a 

x = ---1--
1- -.a 

2 

m 2 f le le ----
m 

2 f 
TT TT 

Tor.na npaauno cyMM /17/ MO»<:Ho 3anucaTb a au.ne 

2 
f (m,.J+ 

m2 f 
TT 2 le 

(1 - -) f (m ) = - (1 - xo) ; 
m2 + le f 

le TT 

/20/ 

/21/ 

/22/ 

3,neCb Mbl XOTHM BbiCKa3aTb O,nHO KpHTH"'eCKOe 3aMe"'aHHe B a,n
pec pa6oThi lipaH,nTa H llp,enapa Tbi I 61 . 0HH c"'HTaroT, 6y,nTo "cna6oe 
'l!CAT" no caoeMy ,nyxy He cornacyeTCH c pe,nyKuueii ·cHMMeTpHH no 

cnoco6y 

su3 X su 3 _., su x su -· · su2 2 2 /a/ 

Hx apryMeHTbl OCHOBaiibl TOJibKO Ha TOM, "'TO npH OTCYTCTBHH 
npe,ncTaaneHHH (1. B)+ (8.1) a npe,nene SU 2 x SU 2 ( x = 0) Mbi nony
qaeM cooTHomeHHe KannaHa H. TpaiiMaHa I 19f,KoTopoe He .non»<:Ho HMeTh 
Me eTa a paMKax "cna6oro 'l!CAT", a TO apeMH KaK a npe.nene SU 3 

_ ( x ,.., 1) , npeHe6peraH qneHaMH nopH,nKa m; I m i , OHH npuxo,nHT 
K COOTHOilieHHIO · f + {m ~) + f_(m iJ"' 0, KOTOpoe MO>KIIO XOPOI!JO cor naco
BaTh C 3KCnepHMeHTOM. 0TCIO,na OHH ,nenalOT 3aKJIIO"'eHHe 0 npe,nnO"'TH
TeJibHOCTH "cTapoii" cxeMLI pe,nyKunu I 2ol 

/a/ 

O,nHaKo ireTpy,nHo ynoaHTb npocTyro norHqecKyro omu6Ky a 3THX 
paccy»<:,neHHHX .. Bo-nepabiX, cooTHomeHne Kannaua H TpaiiMaHa coaceM 
He 3aBHCHT OT KOUKpeTHOH MO,nenH HapymeHHH CHMMeTpHH, nOCKOJibKY 
ouo nonyqeno ·a 'paMKax anre6pbi TOKoa H npe.nnono»<:eHHH o 'l!CA T ,nnH 
nH<lHOB. Bo -aTOpbiX, AJIH paCCMOTpeHHH SU 3 -npe,nena He onpaa,naHO 
npeHe6pe»<:enue qneHaMH nQpH.nKa m 

2
/ m 

2 
• 

TT le 

9 
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113 ypasneHHH /7 j cooTHOWeHne Kani:IaH~ n TpaiiMaHa iwnyqaeTcH 
KaK B npe,nene SU 2 X SU 2 (m ~ = 0) . ,TaK H npH BbinOJIHeHJiH YCJIOBHH 0 

nanpnMep, 

z 2 f,. z,. . 2) ,. 
J (m "- '""' -- , r (m ) = -.--
+ z - ,. f z 

TT TT TT 

0HH cornacyiOTC.H co BCeMH Tpe6oBaHH.HMH CHMMeTpHH su3 . Ilo3TOMY 
neT IIIIKaKHX OCHOBaHHH cqnTaTb, 6y,nTO "cna6oe 1JCAT" YTBep~,naeT. 
TY HJIH HHYIO CXeMy pe,nyKU:HH CHMMeTpHH. 

Ecnn nnueiinyiO napaMeTpli3aUHIO cqnraTh ,nnH f+(t} cnpase.nnn-
v . 2 -

son snnorh .no roqKn t = m,. , To onncaTb JKcnepnMenranhHbie 
.nauubie /5/ no tlJopMyne /17 I y,naeTCH npn 6onhWOM ornnqnn z,. n 

Z (Z,_ /1.
17 

",I:>) • 
rr KaK MO>KHO nurepnpernposaTh JTOT pe3yJibTaT? B pa6ore /6/ B 

Kaqecrse B03Mo>Knoro MexanH3Ma npe.nnonaraercH tlJopMyna rnna /20/ 
npn n ,. I. 3uaqenHHM z,.; ZTT » I COOTBeTCTByeT X""' l 'T.e. a"' 0. 
3ro rosopnr ·a nonh3Y CHMMeTpnn SU 3 , T. e. cxeMhi /s/. O.nnaKo JTo 
3naqenne .nnn a naxo.nnrc.H B npornaopeqnn c .nanHhiMH no cneKTPY 
0 - -Me 301108. C ,npyroii: CTOpOHhl, eCJIH npHCYTCTByeT g 8 ,,naHHbie 

no Kn -pacna.ny MO>KHO cornacosaTh co cneKTPOM Me3uHOB .H ,nriH 
[. 3 . 

a "'-I , eCJIH TOJihKO npH 3TOM X 0 "' 1 
TeM ne Me nee,- l,. /l rr >> I yKa3hiBaer na 3aMeTHoe HapyweHne 

SU 
3 

- CHMMeTpHH saKyyMa. 3r·o nerqe acero noH.HTb B npn6nn>KeHHH 
O,nH0 1-IaCTH1-IHOrO HaChiiUeHH.H B KOMMyTaTopax /12/, OTKy,na C yqeTOM 
/10/ MO>KHO nonyqnTh, qro 

. . I 
l. f I--;-b 

_.,. "' _TT • •. 2 /23/ 
zTT r,. I + b 

113 JTOii tlJopMyJihi an.nno, qro Z,. I Z rr "' 1.5 cooraercrayeT b . "" 
,_ 0;9, T.e. HapyweHHe CHMMeTpHH BaKyyMa BeJIHKO. I103TOMY~ eCJIH 
peaJIH3yeTCH cxeMa fa/, CHMMeTpHH SU 3 6y,neT .nocrnraThCH ron.n
croynoacKHM nyreM. B cnyqae >Ke cxeMhi /a/ MO>KHO nonyqnrh Henpo
THBopeqnayiO Kaprnny, ecnn b "" O(a) .· Tor.na HeT ny)K,nhi aae,neHHH 
,nonOJIHHTeJihHhiX roJI,nCTOYHOBCKHX qaCTHU: H. B npe,nene ·SU3 6y,neM 
HMeTh z~ I ZTT"" 1 ' aB npe,nene. su2 X su2. ' ~Z,_/ZTT >Y 1 • 
. Aaropy H3BeCTHhi .nae pa6oThi !13.14/, B KOTO.PhiX g8 yqnrhman

CH a onncaHHH Ke 
3
-pacna,na. Pe3yJihTaThi pa~oThi I 13/ nonyqaiOTCH H3 

. HaWHX tlJopMyJI/ /l7/HJIH/22f,e CJIH BXO,nHIUHe CIO,na napaMeTpbl. BblqHCJIH'l'b 
B o,nnoqacTHqHOM npH6JIH)KeiiHH H3 COOTHOWeHHH /12/ •.. B pa6oTe 

M .3JIHaWBHJIH H ,np. /I 4/ HCITOJih30BaHa KOHKpeTHa.H MO)l 
·Ha. Ecnn · B3HTh qnc.rieHHhie 3Haqenn.H, ncnoJih30BaHHhi· 
,nnH aennqnH. fK , m ~ , · · '/n a"' -0;9.5/, H n3 /121 
HOM llpH6JIH)KeHHH BbiqHCJIHTb b. , ITOJiyqaeTC.H . b "'-1 

TaKHM o6pa30M,' n:MeiOIUHecH .namiLie oclJopMtlJaKTo 
na.na Tpe6yiOT 6onhuioro HapywennH SU j - CHMMeTpHI~ 
JIHHeiiHyiO. napaMeTpH3aU:HIO cqnTaTb cnpane,nJIHBOH BJ 
t = m ; .• O.nHaKo B npncyTCTBHH g · HHTepnpeTau:E 

"' 8 . o6nerqaeTcH. · 
HecKOJihKO .enos o a- -qneHax a :Me3oH-6apnoHi 

IIocKOJihKY g He HapywaeT SU 2 . x SU 2 , oqean.nH 
nonyqaeTc.H o,nHo n TO )Ke Bbipa)KeHne /8/ c yqeToM 
Il03TOMY iieKOTOpbie . aBTOpbl '/a/ cqnTaiOT ,6y,nTo .· g ~ 
3HaqeHne a -qneHa. O,nHaKo n 3,necb cne,nyeT 6biTb oc1 
B TOM, qTo 3Ha-.IeHne MaTpuqHoro 3JieMeHTa <N f E 8 u 8 
BXO,nHT B a - qJieH, 06blqHO 6epeTC.H H3 paCIUeiTJieHHH M 

OKTeTe. B npncyTCTBHH ->Ke npe,ncTaaneHHH ( 1. 8) + (8.I 
Mace KOHTpOJIHpyeTCH y)Ke COBMeCTHhiM ,neii:CTBHeM 
Ilo:JTOMy B03MO>KHo yc;nneHIIe MaTpnqHoro JJieMe:EiTa · 
cqeT HOBOrO npe,ncTaBJieHHH. 

PacCMOTpHM KOHKpeTHYIO peaJIH3aU:HIO 3TOH nporp 
30Ban~e~ . su3 -napaMeTpH3aU:HH I 15/_ ' 

< B I U: • I B > = a ( d .. + if· f.. ). + b o .
0 

o 'L 

] It 1]1<. . I] It . ·] ·' '"' 

< B I g i I B ,_ > = a' ( d ijl<. + if , • f ijl<. ) •. 

Tor.na 

·<B lc u'+o g IB>=Dd +iFf , 
. f 8 •8 8. 8 ,. ijlo . 'ijlo 

r.ne 

[) c 8a + o 8 a, F =c~af + B~a'j' 

Mbi B03hMeM /I5/ f' f . Tor.na 



TpaiiMaHa nony~JaeTCH . 
BbiriOnHeHHH ycnoBHH; 

IMeTpnu SU 3 • IloJTOMY 
)e qcAT" yTnepm,naeT . 

.nm1 fit} cnpa8e,nim
~ JKcnepnMenTanhHhle 
.moM oTnH'IHH Zit H 

nbTaT? B pa6oTe I 6/ n 
rcn clJopMyna Tuna /20/ 
yeT x ':' 'I , T. e. a "' 0 . 
:::xeMbl /8/. ().D.HaKO JTO 
: ,!1.aHHblMH no cneKTpy 
:CTByeT g 8 ,,naHHbie 
:KTpOM Me3vHOB :H ,nriH 

ua JaMeTnoe uapyrneuue 
nOHHTb B npH6JIH>KeHHH 
/12/, OTKy.Jia C yqeTOM 

i23/ 

I .5 cooT8eTcTnyeT b . "' 
1em1Ko. IloJTOMY ~ ecnil 
~eT .!J.OCTHraThCH ron,n
IO>KHO nony'IHTh uenpo
l HeT HY>K.D.bl 8Be,neHHH 

npe,nene ·SU3 6y,neM 
·u~· . Zrt/Z 77 » 1 • 
KOTOpbiX 'g8 ~'IHTbi8an
rhi I IJ/ nonyqaroTc·n uJ 
L napaMeTpbl Bbl'IHCJIHTb 
HHH /12/.. . B pa6o-fe 

M.3nua~nunil u ,np. I I4/ ucnonbJOBana KOHKpeTuan Mo,nenh narpaumua
·.ua. Ecnu · :EiJHTh qucneHHbie JHa'leHHH, ucnonb30BaHHbie B JToii pa6oTe 

.... .D.JIH nenH'IHH f K , m ~ , · · · /n a"" -0,95/, H H3 /12/ B O.D.HO'IaCTH'I-
HOM npu6JIH>KeHHH Bbl'IHCJIHTb b. , nonyqaeTCH b "'-J 

TaKHM o6pa3oM;nMero~uecH ,naHHbie oclJopMciJaKTopax Ke 3 -pac
na.na Tpe6yiOT 60JiblllOrO uapyiiieHHH SU 3 ·CHMMeTpHH BaKyyMa, eCJIH 
JIHHeHHYIO. napaMeTpH3aUHIO C'IHTaTb cnpaBe.D.JIHBOH BnJIOTb .!1.0 TO'IKH 
t = m 2 • O.nuaKo B npucyTCTBHH g HHTepnpeTauun. JToro clJaKTa 

It 8 
o6nerqaeTcH. · 

HecKOJihKO cnon o u -qneuax B Me3on-6apuouiloM paccenuuu. 
IloCKOJibKY g He HapymaeT . SU 2 X SU 2 , O'leBH.D.HO, 'ITO .D.nH. 0 :~ 
nonyqaeTCH o.nuo u TO me Bbipa)KeHHe /8/ c yqen)M g 8 u 6e3 nero. 
IIOJTOMY HeKOTOpbie . aBTOpbl '/sf C'IHTaiOT ,6y,!1.TO g 8 He BJIHHeT na 
3Ha'leHHe a •qJieHa. 0JiHaKO H 3,!1.eCb CJie,!1.yeT 6biTb OCTOpO>KHbiM. ,ll,eno 
8 TOM, 'ITO 3Hil'lenue MaTpnquoro JJieMenTa <N IE 8 u 8 ! N >, KOTOphiH 
BXO.!J.HT B a - 'IJieH, 06bi'IHO 6epeTCH H3 pac~enJieHIIH MaCC 8 6apliOHHOM 
OKTeTe. B npHCYTCTBHH )Ke npe,ncTaBnenun (1. 8) + (8. I) pac~fimnenue 
MaCC KOHTpOJillpyeTCH y)Ke COBMeCTHbiM ,!1.eHCTBHCM u 8 .II g 8 

IloJTOMY B03Mo)f(no yc;unenH:e MaTpH'Inoro JJieMenTa < N It 8 u 8 IN~' Ja 
C'leT HOBOrO npe.JiciaBJieHHH. 

PaccMoTpliM KOHKpeTHYIO peanHJauuro JToiinporpaMMbi c Hcnonh-
. 30Banne~ · SU -napaMeTpll3aUHH I 15/ · . · 

3 

<B I ri.; I BIt> =a (d ijlt +if. fijlt ) + b o .
0

_ o 'L , 

1 . '"' 

/24/ 

< B I g i I B i > = a' ( d;;i.. + if'· f ijlt). 

Tor.na 

<B I { u. + 0 g I B > = D d "k + i F.{. .. L ' 
j 8 8 8 8 It . IJ 1]1< 

/25/ 

V = £ 8 a + o 8 a ' , /26/ 
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!' 

f = F!D , /27/ 

a F H /J MO:>KHO onpe.D;enHTh no MaccaM 6apnoHoB · 

F ~~(AI - M_),., -220MsB, 
\T N :::. 

D = ~J (M!.·-M>..)"" 70MsB/28/ 

,lJ;nH paclleTa a -qneHoB- npuMeHHM H.D;ero renn- MaHHa ·hI/ o 
TOM, liTO HapymeHHe KHpanhHOH CHMMeTpHH He BnHHeT·HaMaCcy HyKno
Ha, T.e-, 

0TCIO.IJ.a 

'N \ ( u + ( u 
0 0 8 8 

+ 0 g 
8 8 

N > "' 0 
. l ~ 

- I "" < N I ( u I· N > "' - < N I ( u + 0 g I N > . = 0 0 ... 8 If 8 8 

. ,. 3 . -1 -J3 · .. 
= _y_ ( F - ..,., D) = - - D ( f - 1 /3) "" -210 Msa . 

2 J 2 

/29/ 

/30/ 

Yl.fllThiBaJI :no, a TaK:>Ke napaMeTpHJaUHIO /24/ B COOTHOllieHHH 
/8/, nonyqaeM 

---
(T TTTT = yf + C 1 -

NN --3- (-;- -J·2) I 
y2+c ..!_. 8 a 
·- • 8 
3c D /31/ 

Ecnu BJHTh JHal.feHHe I I/ c = -1,25 , HMeeM 

a TTTT "" 25 Msa - O.li3 o a~ 
NN · .. 8 · 

/32/ 

12 

0TCIO.D;a BH.D;HO,KaK MO)KeJ' 6hiTh yBenHl.feHO Teo 
CKa3aHHe a TTTT C yqeTOM g 

8 qT06hlN~eTO.IJ: o6na.D;an npe.D;cKaJaTenhHOH en• 
CMOTPHM, HanpHMep • a -qneH K+ p -pacceHHHJI 
/10/, UMeeM . ' 

+ + K K 1 . - 1 - 1 
-(v2( - .,-( J <p lv2u --u 3 0 2 8 . o. 2 _8 

a 
PP 

•/3 . . ·. 3 
+ - u I P > + -4 o <p I g _I r > 2 3 . 8 . . 8 

C yqeTo~ dJopMyn /24/ - /30/ nonyqaeM 

-- 1 
y 2- -c _ . D · 3 1 : · 

a K+K + = - . 2 ( y2 I - \}3 c)+ ( 4 D-
pp 3 . 

y2-

3 ..;: 

180 Msa -28
8 

a' .. 

CpaBHHBaH Me:>K.IJ.Y · co6oii Bhipa:>KeHHH /31i u I 
HOBHTh COOTHOllieHHe Me:>K.IJ.Y 

- 1 
K+K+ y2-yc 

·a =-
pp 3 

3c D . 
=:---(!.._I 

y2 + c I 4 D 

a -qneHaMH 

. 2 1 
V3 D + -(1 -7c)l 

12 . 

- 1 
y2-_;_c 

· 2 Fa TTTT 

3y3c NN 

13 



/27/ 

HOB· 

renn- Mauna · /2 I/ o 
uleTna Macey uylwo- ' 

/29/. 

IN>;= 

Mas. 
/30/ 

124/ B COOTHOWeHHH 

I, 
/31/ 

/32/ 

t 

l 

.• 

0TCIO,!l;a BH,!l;HO,KaK MO:>Ke.T 6biTh yaeJIH'ieHO TeopeTH'ieCK~e npe,!l;-

CKa3aHHe a ;% C yqeTOM g 8 • 
qTo6w MeTO)J; o6na)J;aJI npe,!l;cKa3aTeJILHOH cnoco6uocTLro, pac-

CMOTPHM, HanpuMep , a -qJieH K + p -pi:l.CCeHHH.f!. CorJiaCHO /7/. H. 

/10/, HMeeM 

a 
1 . - 1 1 
-.-
3 

r v 2 E
0 

- - ( J < P I v 2 u - - u + 2 .8 0 2 8 PP 

\}3 . 3 
+Tu3 lr>+ T 08<p\g8\p> 

C yqeTOM <lJopMyJI /24/.- /30/ nonyqaeM 

-- 1 -1 y2-yc 

/33/ 

K+K+ 
a =-

V 2- yc D 3 I : 
--- ( y2 I - --=-) + (- - ·-

3 y3 c 4 D 
. ) o a' "' 

3y3c 8 
. PP 

/34/ 
"' 180 Mas - 2 o 8 a' .. 

CpaauuaaH Me:>K,!J;Y co6oH Bhipa:>KeHHH /31/ u /34/, MO:>KHO ycTa
HOBHTh COOTHOWeHHe Me:>K,!J;Y a -qJieHaMH 

a 

- 1 y2--_yc 
1 

3 
V ~ D + -(1 -7c)l -

12 . pp 

-:-- 1 

3 c _E_ (}_ !_ ~ 
y2 + c I 4 D ·. 

y2 --c 
-__::2~ )a TTTT 

53y3.c .NN 

13 
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113 3THX cpOpMyn MO)KCM nonyqHTh 

I· ·I 
K K 

(1 

pp 
[!),!j (J TTTT 

NN 
- 210 M::m . 

B ne.nasueii pa6oTe I 221 6hmo nonyqeno 

-1 + 
a K K , ( 1:!0 ± 600 ) Msa · 

pp 

'-

(36/ 

/37/ 

113 yp. /36/ BH,nno, qTo 3JiaqeJIHIO a :: "' 420 M3B COOTBCTCTByeT 
a TTTT 40 M3B, a MaKCHManhHOMY 3naqeumo a KK '"' 1020 M3B 

NN · PP 
COOTBCTCTByeT a TTTT "' 80 M3B. 3TH 3HaqeJIHH XOpOlUO cornacyiOT· 
CH c nocne.nnHMH nc't.fie.nonanHHMH 19-12/ no .nannoMy aonpocy. Kpo
Me Toro sn.nnM, qTo c yqeToM g8 qncnennoe 3naqeune napaMeTpa 
r "' -1,25 MO)KHO cornacosaTh c 6apnoHHhiM cneKTpoM. 

HaMH npoaepeno 1-aK)Ke I 231 , qTo BKniOqenne noaoro npe.ncTan
nennH (~8) -1 (&/) ne annHe~ na oQeHKY ~ennqnu~ yrna Ka6n66o, a 
TaK)Ke na HHTepnpeTaQHIO MexaHH3Ma nenynenoro 3HaqennH 3Toro yrna 
KaK pe3ynhTaTa napyrnennH CHMMeTpHH · SU 2 x SU 2 I 24-261. 
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