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1 • BBEAEIH1E 

Bonpoc o np~poAe HapyweH~H ~3oTon~4eCKO~ c~MMeTp~~ ~MeeT 
AOnry~ ~cTop~~ ~ ~ccneAOBancH MHor~M~ aeTopaM~ 11 • 101 • B HacToH
~ee BpeMH MOmHO C4~TaTb ycTaHOBneHH~M, 4TO 3KCnep~MeHTanbHO 
Ha6n~AaeM~e HapyweH~H SU~) -c~MMeTp~~ /pa3HOCT~ Mace aAPOHOB 
e ~3oMynbT~nneTax, pacnaAbl 1J _, 3rr , w _, 2rr , nepexOAbl TJ-1T , 
I-A I He MoryT 6b1Tb o6"bHCHeHbl TOnbKO 3neKTPOMarH~THbiM~ B3a~Mo
Ae~cTB~HM~. HeouxoA~Mo AOnonH~TenbHO npeAnonom~Tb, 4TO raM~nb
TOH~aH, on~CbiBa~~~~ c~nbH~e B3a~MOAe~cTB~H, He HBnHeTcH SU(2) -
~Heap~aHTH~M. B pa3n~4H~x ¢eHoMeHonor~4ecK~x ~ nony¢eHoMeHono
r~4ecK~x MOAenHx 3To npeAnonomeH~e pean~3yeTcH np~ noMo~~ 
eeeAeH~H AOnonH~TenbH~x napaMeTpoe. B KBapKoe~x MOAenHx TaK~M 

napaMeTpOM, B 4aCTHOCT~, HBnHeTCH pa3H~~a MaCC U- ~ d-KBapKOB, 
Pac4eT xapaKTep~cT~K npo~eccoe, Hapywa~~~x ~30Ton~4eCKY~ 

C~MMeTp~~, ~ cpaBHeH~e BKnaAOB OT C~nbHOrO ~ 3neKTpOMarH~THOrO 

B3a~MOAe~CTB~H npeACTaBnH~T co6o~ 6onbWY~ npo6neMy, nOCKOnbKY 
AO C~X nop OTCyTCTByeT eA~HaH Teop~H c~nbH~X ~ 3neKTpOMarH~TH~X 

B3a~MOAe~cTB~~. Pa3HOCT~ Mace aAPOHOB B ~30MynbT~nneTax ~ 

'/- ;-; , ~ .ft... ~~~~;--:~~~! ~=':C~~~:~~~~~-~~AC~ D ~?MU'~)( nnTPI-U~lA;tnhHI-J)( 

MOAene~ /MOAenb cocTaBnH~~~x KeapKoe 131 , MIT-MewoK 141 /. BxoA
H~M~ napaMeTpaM~ HBnHn~cb: pa3HOCTb Mace u-, d-KeapKoe ~ na
paMeTp~, XapaKTep~3y~~~e 3neKTp~4eCKOe ~ MarH~THOe B3a~MOAe~cT

B~H. 

PacnaA 1J _, 3rr paccMaTp~eancH c T04K~ 3peH~H HapyweHHO~ K~

panbHO~ C~MMeTp~~/ 5/ MeTOAaM~ anre6p~ TOKOB Ha OCHOBe npeA
nonomeH~H o HeHyneeo~ pa3HOCT~ Mace u-, d-KeapKoe. AMnn~TYAa 
3Toro pacnaAa CBH3~eanacb c aMnn~TYAO~ c~nbHoro pacnaAa 
1J ->1J"" 4epe3 c~nbHY~ aHOMan~~ 191 c np~ene4eH~eM r~noTe3~ 
0 4aCT~4HOM coxpaHeH~~ U(l) -ToKa 1101 • np~ 6onbWOM HapyweH~~ 

~30Cn~HOBO~ C~MMeTp~~ mu- md -0,29 AOCT~ranocb cornac~e c 
mu + md 

3Kcnep~MeHTOM. AHanor~4H~e pac4eT~ c np~ene4eH~eM Hen~He~H~x 
K~panbH~x narpaHm~aHoe 6~n~ npoeeAeH~ e181 • nony4eH~ w~p~Ha 
pacnaAa ~ napaMeTp HaKnoHa. 0eHoMeHonor~4ecK~~ aHan~3 3Toro npo-
~ecca e npeAnonomeH~~/ 4TO pacnaA npoxoA~T 4epe3 £- ~ p -pe3o-
HaHc~, 6~n CAenaH e16 • 

B pa6oTe 171 c noM~b~ npae~na cyMM KXA 6~no paccMoTpeHo 
p - w CMeW~BaH~e C y4eTOM 3neKTpOMarH~THOrO B3a~MOAe~CTB~H, 
0Ka3anOCb, 4TO BKnaA OT 11 BHyTpeHHero11 HapyweH~H ~30Cn~HOBO~ C~M-

r---·----~ 
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m - m 
I d u 4 

MeTp~~ - 0,2-;- 0, I B 10-15 pa3 npeBblwaer BKnaA OT 
md + mu 

3neKTPOMarH~THOro B3a~MOAe~CTB~H. 

TaK~M o6pa30M, AnH on~caH~H npo4eccos, CBH3aHH~X c Hapywe
H~eM ~30Cn~HOBO~ C~MMeTp~~, Tpe6yeTCH 6onbWOB KOn~4eCTBO npeA
nonomeH~~ ~ r~nOTe3, eBH3aHH~X C paCCMOTpeH~eM KaMAOrO KOH
KpeTHOrO np04ecca. 

B AaHHO~ pa6ore npo6neMa HapyweH~H SU(2) -c~MMeTp~~ paccMaT
p~saeTCH B paMKax B~pToH-KBapK080~ MOAen~ IBKMI. 3Ta MOAenb 
no38onHeT c eA~Ho~ T04K~ 3peH~H on~c~saTb c~nbH~e, cna6~e ~ 

3neKTpOMarH~TH~e B3a~MOA€~CTB~H aAPOHOB np~ H~3K~X 3Hepr~HX/ll/. 
HaM~ paCCMOTpeH~ ABe B03MOMHOCT~ HapyweH~H ~30TOn~4eeKO~ C~M
MeTp~~: 3a e4eT 3neKTpOMarH~THOrO B3a~MOAe~CTB~H KsapKOB ~ 3a 
e4eT pa3n~4~H napaMeTpos, xapaKTep~3Y~~~x u- H d-KsapK~, Ko
ropoe ~MeeT He3neKTpOMarH~THOe npo~eXOMABH~e. 

Y4eT 3neKTpoMarH~TH~x nonpasoK 8 BKM np~BOA~T K ynbTpa$~one
T08~M norap~$M~4BCK~M paCXOA~MOCTHM, 4TO CBH3aHO C noKanbHOCTb~ 
3neKTPOMarH~THOro B3a~MOAe~eT8~H. 0Ka3anocb AOeTaT04H~M BBBCT~ 
OAHH AOnonH~renbHbl~ napaMerp X, cBH3aHHbl~ c aApOHHbiM~ sepw~H

H~M~ 4aCTHM~ ~ nponararopOM KBapKa, nepeHOPM~POBKO~ KOTOporo 
MOMHO CAenaTb Teop~~ KOHB4HO~. 

He3neKTPOMarH~THOe HapyweH~e SU(2) -c~MMeTp~~ Y4~Tbl8aeTcH 
B HaWeM nOAXOAe $eHOMeHonor~4eCK~: BBOAHTCH pa3n~4H~e A06aBK~ 

s napaMeTp~ u- ~ s-KsapKos IABa napaMeTpal. 
Bo3H~Ka~~~e rp~ C8o60AH~x napaMeTpa onpeAenH~TCH nyreM $~-

1 VllJUt1dMVIn ..:J"''-''~J..IYIMt::nlcijlci-ioiA HOr-ii-1DiA iit:-VL..\\:C:CC;::;: ~t~;;.:;;.~c-;;.~ ::~:~ .. ~8::.: 

~ w~p~Hbl pacnaAa ., -. 377, w~p~H~ pacnaAa eLl -. 11 + 11-, aMnJJ~TYA ne
pexoAOB 7j-77,~-A ~ pa3HOCT~ Mace 77+-~ 77--MB30HOB, KOTOpaH 
~MeeT 4~CTO 3neKrpoMarH~THoe npo~cxomAeH~e. CneAyeT orMeT~Tb, 
4TO see ocranbHble pa3H~4~ Mace aAPOHOB 8 ~30MynbT~nneTax ~Me~T 
He3neKTPOMarH~THOe npo~CXOMAeH~e ~ no3TOMY np~H4~n~anbHO HB 
Moryr 6~Tb o6bRCHeH~ s BKM. 3ro CBH3aHo c TeM, 4TO cneKTP 
Mace aAPOHOB npeAnonaraeTCR 3aAaHH~M c caMoro Ha4ana, a KOH
craHT~ CBR3~ aAPOHOB C KsapKaM~ onpeAeJJH~TCH MaecaM~ aApOHOB 
4epe3 yenos~e CBH3HOeT~ leMfll/ I. no3TOMy ~3MBH€H~e KOHCTaHT 
CBR3~ s pe3ynbTaTe He3neKrpoMarHHTHoro HapyweH~R SU~) onpeAe
nHeTcR eaM~MI-1 MaccaM~ aAPOHOB. 

npeAnaraeM~A nOAXOA n0360J1HBT He TOJlbKO e BA~HO~ T04K~ 3pe
H~H onHc~saTb nepe4HCneHH~e s~we npo4ecc~, HO 11 nocneAosa
TenbHO OTAeJJRTb ~ cpa8H~BaTb BKnaA~ 3neKTpOMarHJ.1THOrO ~ e~nb

HOrO B3a~MOAB~eT8~~. 

Pe3ynbTaT~ pae4eros np~BeAeH~ a Ta6n.1. Ha ocHose nony4eHH~x 
AaHH~X MOMHO eAenaTb BbiBOA 0 TOM, 4TO HapyweHJ.1e J.130TOnJ.1-
4eeKO~ J.1HBapJ.1aHTHOeTJ.1 J.1MB€T B OCH08HOM HB3nBKTPOMarH~THy~ npM
POAY· 4HcneHH~e 3Ha4eH~A xapaKTep~cTHK nepe~~eneHH~x npo4ec
co8 HaXOAATCA 8 xopoweM cornac~~ c 3KcnepMMeHranbHbiMH AaHHbiMM. 
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Ta6Jmu;a 

IIpo- Ha6mo- 3Kcrre-
a 

BKna)J, X d -" -x = 0,0010 = 
u;ecc )J,aeMaR pH- 477 3J1BKT- 'IHCTO 

BeJIH'IHHa, MeHT /! 7/ = .!:. (0,42) poMar- 3J1BKT-77 
B)J,HHHIJ;bl HHTHO- poMar-
H3Me- oL a ro Ha- HHTHOB 
peHHII 

-r =- 0,0085 = 77(-4) 
pywe- Hapywe-

of a HHR,% HHe 
-p- = 0,019 = "(8) 

m +- m 0 M3B 4,6 4,6 100 0,42 
77 77 

1j -> 377° r, 3B 250+36 220 6 7 

., -. 11 + 11- 11° r, 3B 200+28 ISO 6 7 

a -0,21 ., -0,24 3 16 

<7jl77> l13B
2 2960+360 4100 5 9 

w -io"+"- r, K3B 140+20 90 2 47 

<~I A" M3B I, 5 
/16/ 

I, 6 3 19 

2. MEXAH~3M HAPYWEHHn SU(2) -CHMMETPm1 

Ao c~x nop a BKM npeAnonaranoeb, 4TO napaMeTp~ a nponara
Topax seex rpex (u,d, s) KBapKos OAH~ ~ re me. Aeno 8 TOM, 4TO 
TeopeT~4ecKaA T04HOCTb B BKM 04BH~saeTeA np~MepHo B 207 30%, 
n03TOMY He60J1bWOe pa3n~4~B B BeJ1~4~HB napaMeTp08 TpeX KBapKOB 
np~ Bb14~cneH~~ aMnn~TYA npo4eceo8 8 paMKax SU (2)- 11 SU(3)
eHMMeTpH~ He R8J1ABTeA Cy~eeT8BHH~M. 

KaKo8~ ~eT04H~K~ HapyweH~A SU~) -c~MMBTP~~? Bo-neps~x, oHo 
B~3blsaeTeA 3neKTpoMarH~THbiM~ B3a~MOAe~eT8~AMH KsapKo8. Bo-
8Top~x, OHO MOMeT 6~Tb 8bl38aHO 6onee rny60K~M~ npJ.14J.1HaMH, 
eBR3aHH~M~ e pa3HJ.14e~ MaCe KBapK08 J.1 o6yeJJ08J1BHH~MJ.1 eJ.1nbH~MJ.1 

B3aJ.1MOAe~eTBJ.1AMJ.1, npHpOAa KOTOp~x 8 HaeTOA~ee 8peMR AaneKO e~e 
He ACHa. 6yABM Ha3~BaTb 3TO HapyweH~e He3neKTpOMarH~TH~M. 

PaccMOTPHM cHa4ana HapyweH~e SU(2) -cHMMeTp~~, B03HJ.1Ka~~ee 

3a e4eT JlHWb 3neKTpoMarH~THoro B3aHMOAe~cT8HA. B T04HO~ SU(3) 
e~MMeTp~H nponaraTop i-KsapKa ~MeeT 811A 

~ 1 ~ L2. 
G.(p)=-expff. p +-

4
1 p21, 

I M. I 
I 12.1 I 
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rAe i=u,d;s, f 1 =E, L 1 = L H _M 1 =M, npH4eM B cny4ae SU(3)-

HHBapHaHTHbiX CHilbHbiX B3aHMOAe(;\CTBH(;\ MO)!(HO Bbi6paTb M = _!_ ,J\ApOHbl 
L 

CBH3aHbl C KBapKaMH npH nOMO~H BepWHH: 

/2.2/ 

rAe gh - KOHCTaHTa CBH3H, ,\ h H f' h - COOTBeTCTBeHHO SU(3) H AH
paKOBCKHe MaTpH~bl, onpeAe!lH~~He CBH3b aApOHa h C KBapKaMH, 

Bb14HCileHHe 3~~eKTOB HapyweHHH SU~)-cHMMeTpHH CBOAHTCH K 
y4eTy BHyTpeHHHX ~OTOHHbiX IlHHH(;\ B AHarpaMMaX, onHCbiBa10114HX 
11 CHilbHble 11 npo~eccbl. OnHcaHHe 3IleKTpoMarHHTHbiX B3aHMOAe(;\cTaH(;\ 
KBapKOB a BKM AaHo a 1111• 0AHaKo a CHilY noKailbHOCTH 3IleKTpoMar
HHTHbiX B3aHMOAe(;\CTBH(;\ B AHarpaMMaX C BHyTpeHHHMH ~OTOHHbiMH IlH
HHHMH B03HHKa~T yilbTpa~HOJleTOBble paCXOAHMOCTH. B HH3WeM nopHA-

e2 
Ke no a=- HMeeTCH ABa THna HenpHBOAHMbiX paCXOAH~HXCH AHar-

4rr 
paMM. 3To, so-nepBbiX, paAHa~HOHHble A06aBKH B ~YHK~H~ rpHHa 
KBapKa /pHc,la/ H, BO-BTOpbiX, paAHa~HOHHble A06aBKH B aApOHHble 
eepWHHbl /pHC,16/, 

npH Bbi4HCJleHHHX paCXOAH~HXCH AHarpaMM HCnOilb30Ba!laCb aHaJlH
TH4eCKaH pery11HPH3a~HH ~oTOHHoro nponaraTopa: 

/2.3/ 

rAe 0 < w < 1, J1 - HeKOTOpbl(;\ npOH3BOilbHbl(;\ napaMeTp pa3MepHOCTH 
MaCCbl, 

Pac4eT AHarpaMM, noKa3aHHbiX Ha pHc.la,6, npoBOAHilCH cTaH
AaPTHbiMH MeTOAaMH /CM, Ill/ /; B pe3yJlbTaTe no!ly4eHo: 

A a 2 3A3221 
oG(p)=-Q [1+-

2 
fp+-

4
r.; p )-+oG 

11 W KOHe4H, /2.4/ 

/2.5/ 

• 

a 6 

Q = diag ( ; , - ~ , - j ) , 
-
,\h=Q,\hQ, 

/2.6/ 

I' 1 r 
h = wYa YWh Yf3Ya. 

<l>yHK~HH R(p) H S(p
1

, p 2 ) npeAcTaBilH~T co6o(;l KOHe4Hble A06aeKH H 
MOryT 6b1Tb Bbi4HCJleHbl, Hx HBHbl(;\ BHA AOCTaT04HO rpOM03AOK, H Mbl 
··- e:: .. --·· --· ----··- --------~- - - ..__ -- r -
11~ VJM'-'1~ llfJl"IDV""'rttD \...\...JVID~I\...ID:JIUIJ..\Jo'1~ ~UfJM:JJIDI• '-'Y~~\..ID'CMnU Jlt"lWD IU, 

4TO npH p2 -o oo 

S(p, p) __.....f!__ 

4rr 

TaKoe noeeAeHHe npHBOAHT K noRBileHH~ non~ca ~ 
THna npHBeAeHHbiX Ha pHC,2B, 

a AHarpaMMax 

H3 /2.4/ H /2.5/ cneAyeT, 4TO AilH ycTpaHeHHH pacXOAHMOCTe(;\ 
B nponaraTope KBapKa H BepWHHHbiX 4aCTRX AOCTaT04HO BBeCTH OAHH 
nepeHOPMHpoeo4~bl(;l napaMeTp X .TaK 4TO nocne nepeHopMHPOBKH A0-
6aeKH B nponaraTop KBapKa H aAPOHHble BepWHHbl BblrilRAHT CileAy~

~HM o6pa30M: 

/2.7/ 

5 
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0Ka3~BaeTCA, 4TO B pe3ynbTaTe TaKO~ nepeHOpMMpOBKM BCe AM
arpaMM~ nOPRAKa e2 CTaHOBRTCA KOHe4H~MM. 

TaKMM o6pa3oM, HapyweHMe SU(2) -cMMMeTpVIM 3a c4eT :meKTpo
MarHMTH~x B3a~MOAeRCTBMR onpeAen.ReTCA TOnbKO napaMeTpOM X• 

napaMeTp ~2 MrpaeT pOnb T04KM B~4MTaHMA M MO~eT 6~Tb B~6paH 
npOH3BOnbH~M o6pa3oM. M~ s~6epeM ero H3 ycnosMR, 4To6~ pagHa-
4HOHHaR A06aBKa B pa3HOCTb MaCC rr~- H rr 0 -Me30H08 T04HO pa8H.R
naCb Hyn10. TorAa pa3HOCTb m +- m 

0 
6yAeT onpeAen.RTbCA ronbKO 

napaMeTpoM X· rr TT 

PaccMoTpHM Tenepb He3neKrpoMarHHTHoe HapyweHHe 
MeTpHH, Bo-nepswx, 3aMeTHM, 4TC 8 BKM Maccw aAPOHOB 

SU (2)-CHM
npeAnOna-

raiOTCA 3aAaHH~MH, a KOHCTdHTW CB.R3H gh BW4MCn.RIOTCA H3 ycn08HR 
CBA3HOCTH, no3TOMy H3MeHeHV1e KOHCTdHT CB.R3H B pe3ynbTaTe He
aneKTpOMarHHTHOrO HapyweHHil SU(2) 1-1 SU(3) onpeAen.ReTc.R caMMMH 
MaCCdMH aApOHOB, ~pyrHMH cnoBaMH, pa3HOCTH Mace He3neKTpOMarHHT
HOro HapyweHHfl SU(2) s BKM npHH4HnHanbHO Henb3fl pacc4HTaTb. 
Bo-sropwx, npo4eccw c HapyweHHeM SU~)-cMMMeTpMH onpeAenRIOTCR 
HapywaiO~HMV1 SU(2) He3neKTPOMarHMTHbiMH A06asKaMM B napaMeTpbl 
KBapK08WX nponaraTOPOB, 3TO He3neKTpOMarHMTHOe HapyWeHMe MW 
Y4TeM, B80A.R Ao6asKH K napaMerpaM Mi, Pi, Li (i=u,d) 8 npo-
nararopax KsapKos /2. 1/. 

0KOH4arenbHo, nponararopw u- 1-1 d-KsapKos c y4eToM aneKTpo
MarHHTHoro H He3neKTpoMarH11THor·o HapyweH~1ili SU(2) BbJ6epeM 
8 cneAYIO~eR ¢opMe: 

8 (1/M) __ ( 8L ) a 4 
r = 1/M L h + Ti -g·x ' 

8L 8L a 
v=-=(-) +-x 

L L b rr ' 

3AeCb Mbl nono>KMnH (8M)h=-(oL)h 
B3aHMOAeRcTBM.Ax liM= L. 

I L, U/ 

/2.9/ 

nOCKOnbKY B CHnbH~X 

L\JlA rJpocTOTbl 6yAeM cqv;Tarb, 4TO 0
8 

(p) ~ Gu(p).;wcKOnbKY H11)t{e 
M~ 6yAeM ~HTepeco8aTbCA TOnbKO SU~l -HapyweHMeM, a pa3HM4a 
Me)KAY napa~•erpaMM S·- 1-1 d-KsapKos Aaer nMWb Manble nonpasKI-1 K 
aMnnMTYAaM paCCMaTpHsaeM~X npo4eCCOB. 

TaKMM o6pa3DM, HapyweHHe SU~) -cMMMeTpV1M onpeAenReTcA rpeMR 
napaMeTpaMI-1: r, V H S, KOTOpblfe AOn~Hbl 6b1Tb HaRAeHbl Mn\.1 Ha OCH08e 
6onee ¢YHAaMeHTanbHO~ TeOpi-11-1, MnV! nyTeM !)JV1T1.1pOBdHMA rlu 3KCne
pMMeHTanbH~M AaHH~M. ¢opMyn~ /2.8/ M /2.9/ n03BOn.RIOT B~AenV1Tb 
8KnaA 4MCTO aneKrpoMarHMTHoro s3aV1MOAe(1CTBI1R s HapyweHMe SU(2)·· 
CMMMeTpV1M, 

nporpaMMd pac4eTOB ~V13M4eCKMX np04eCCOB COCTOMT 8 cneAYIO~eM. 

Bo 8cex AMarpaMMax, cooTsercrayiO~Hx AaHH~M npo4eccaM, 6yAeM 
Mcnonb308aTb nponararop~ e 8~Ae /2.8/, C4MTaA napaMerpw r, v, 
S He3aBMCMM~MM CB060AHWMV1 napaMeTpaMH, KOTOpWe OnpeAen.RIOTCA 
nyreM $11THposaHHA no aKcnepMMeHranbHWM AaHHWM. KpoMe roro, 
nORBn.RIOTCR AMarpaMMW C MOAH~V14HPOBdHHOR BepwMHOR /2.7/, KOTOpyiO 

YA06Ho onHc~saTb c noMO~biO napaMerpa d _c::_X• nocne TOrO, KdK 
TT 

Ha~AeHW 4~cneHH~e 3Ha~eHHR napaMerpos r , v, s, !)JopMynbl /2.9/ 
n03BODRDT onpeAenHTb OTHOCHTCnbHW~ BKnaA CHnbHOrO 1-1 3neKTpo
M3rHHTHOro HapyweHHA V130TOnM4CCKOA CHMMeTpi-11.1. PaC4CT~ $H3H4ec
KHX np04eCCOB npMBeAeHW B CnCAYD~eM PJ3Aene, a V1X pe3ynbTa-
Tbl - s ra6n. 1. BHAHO, 4TO BKnaA aneKTpoMarHMTHoro B3aMMOAe~cr
BHA B H3MeHeHMe napaMeTpOB KBapKOB COCTaBnAeT npHMepHO lQ~ 

OT He3neKTpOMarHHTHOrO HapyweHHR, a BKnaA B aMnnHTYA~ COOTBeT
CTBeHHO COCTaBn.ReT 2 -'- 6la, 

5~n~ nposeAeH~ pac4eTw scex nepe4HcneHH~x npo4eccos c y~eroM 
TOnbKO 3neKTpOMarHHTHOrO HapyweHV1A, napaMeTp X onpeAen.RnCA 
AnR Ka~AOro npo4ecca B OTACnbHOCTH. KaK BMAHO 1-13 nocneAHCrO 
CTOn64a Ta6n.J, nony4eHHWC 3Ha4eHM.R AnA pa3nH4HWX np04eCCOB 
pe3KO pa3nM4aDTCR MC~AY co6o~. 3TOT ~aKT CBHAeTenbCTByeT 0 
TOM, 4TO Henb3R 06b.RCHMTb HapyWeHHe H30TOnH~CCKO~ HHBapHaHTHoc
TH C nOMO~b~ OAHOrO 3neKTpoMarHMTHOrO B3aHMOAeRCT8HR. 

3. PAC4ET~ $H3H4ECKHX nPOUECCOB, ~nY~HX 3A C4ET 
HAPYUJEHHfl SU(2) -CHMMETP~H1 

PaccMOTPMM pa3HOCTb Mace rr+-,rr 0 -Me3oHos, nepexoAbl TJ-TT 

~i\ 1-1 pacnaAbl TJ • 3rr , w • 2rr. CoorsercTBYI0~\.1e AMarpaMMbl H3o6-
pa*eHw Ha pMc.2-6. HHsapHaHTHwe MaTpH4HWe 3neMeHTW nepe4Hc
neHHWX np04eCCOB swpa)t{aiQTCA 4epe3 V1HTerpan~, COOTBCTCTBYIO~Me 

AHarpaMMaM pMc.3: 
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a 

PHC, 2 

~HTerpan~ TaKoro T~na 8bi4~CnH~TCR 8 npeHe6pe~eH~~ BHeWH~M~ 

m L 
~MnynbCaM~, 4TO COOT8eTCTByeT pa3no~eH~~ no napaMeTpy ~ , 

r,qe m h- Mace a Me3oHa. RBHbl~ B~A scTpe4a~~~xcR ~HTerpanos np~
se,qeH s Ta6n.2. CTpyKTYPHbJe ~HTerpan~ Ri(fl/i = 1, •.• , 13/ 
~ ~x 4~cneHH~e 3Ha4eH~R npe,qcTa8neH~ s Ta6n.3. 

Pa3HOCTb Mace TT+-~ TT
0 -Me3oHos 

p + 0 a3HOCTb MaCe TT -~ TT -Me30HOB onpe,qenReTCR TOnbKO 3neKTpOMar-
H~TH~M B3a~Mo,qe~CT8~eM. CooTseTcTBY~~He AMarpaMM~ ~3o6pa~eH~ 
Ha p~c.2. BKna,q 3a C4eT MOAM$MKa~~~ nponaraTopa /2.8/ nponop
I..I~OHaneH KBa,qpaTy BenM4~Hbl HapywaJO~HX napaMeTpOB, n03TOMY 
M~ He 6y,qeM ero Y4HT~8aTb. 0Ka3~BaeTCR, 4TO npH HyneB~X BHew
HHX MMnynbcax Me30H08 8 C~ny TO~AeCT8a YOpAa A~arpaMMbl pHc.2a 
B3aHMHO COKpa~aiOTCR, BKnaA OT AHarpaMMW pMc.26 OA~HaKOBW~ 
AnR TT+- ~ TT 

0 -Me30H08. no3TOMY pa3HOCTb Mace m2 - m2 ~enHKOM - ~ ~ onpeAenReTcH A~arpaMMOM pHc.2a H 3anHcwsaeTCR s BHAe 

I 
J 

2 a ( g h 2 48 d \ . A A 

= Xr;-4;") ~f7iSp[G(k)y5 G(k)y5 ]x 

T/ - TT nepeXOA 

3TOT nepeXOA onpeAenReTCR AHarpaMMO~, noKa3aHHO~ Ha pHc.3a. 
Pac4eT AaeT 

) -2 1 
M(ry-TT =-48A c L {-d-r+2vl, 

p Ti 3 

A p= 0,13; L = 3,12 r'38-l ; 

PacnaA 11 -• 3TT onMCbJBaeTCR cna6ocBR3aHHbJM~ A~arpaMMaMM c npo
Me~yT04H~MH cKanRpH~M~ ~ seKTopH~MH 4aCTM~aM~ /p~c.4,5/. AHa
rpaMM~ C KBapKOB~MH 4eTwpexyronbH~KaMM COKpa~a~TCR C COOTBeT
CTBYIO~HM~ A~arpaMMaM~ C npOMeNyT04H~MH a-4aCTH~aMM. ~HBap~aHT

HYIO aMnnMTYAY YA06HO npeACTaBHTb B BMAe 

i 

;;=()= 
p . 

l 

=f=Cr= 
P I 

' 
a 2 

PHc. 3 
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M(TJ~~O)= 13[AOOO + AOOO] vif ( a • 

M ( + - o) _ [ A+- o A+- o A+- o ] TJ -> TT TT TT - ( + a + p , 

B A~arpaMMax p~c.4,5 3awTp~xoeaH~ KeapKoe~e 6noK~, on~c~ea~~e 
nepexoA~ c HapyweH~eM SU(2) -c~MMeTp~~. AnH 3T~x 6noKoe M~ np~
seAeM HBH~e B~pa~eH~H: 

12 

Aooo 
f 

PHC. 4 

.... 
Ap 

PHC. 5 

B c~ny COOTHOWeH~R 

Gaorr+rr-+ Ga+rr+rro + Ga-rr-rro = Gaorrorro 
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+-0 Mo>t<Ho c4~TaTb A
0 

= Aaoo 

rAe 

M~-'(p+ -+rr+TJ)=G'\ + (P 77 -pTJf , 
p TT II 

~ 

G + +TJ p 17 

7 
3

t
2 

3.2 rr ! 1dR +rR +VR +SR
8
1. =A • - 6 6 7 p yi2 3 

AMnn~TYAa pacnaAa 1J""TT+rr-rr 0 MO>KeT 6b1Tb npeACTaeneHa B B~Ae 

+-0 
A = A [1 - a (s - s ) ] 

1) 0 • 

3AeCb 

+-0 +-0 
A=Ac +A0 

2 1 2 2 
s = (p - p0 ) , s = - (m + 3m ) • 

0 3 1) TT 

napaMeTp HaKnOHa paBeH 

a = 
1) 

rAe 

G 1J17P 

3G G m2 
p rr 77 1J77p rr 

A(m~ - s 0 ) 

!\ G 1)77 

GTJ"P + m2 _ m 2 
TT 1) 

G7777p 

B~pa>t<eH~~ ~ 4~cneHH~e 3Ha4eH~~ An~ c~nbH~x KBapKoe~x 6noKoB 
np~BeAeH~ e 1111 , np~ B~4~CneH~~ ~a30BOrO ~HTerpana 3Ha4eH~e ~H
Bap~aHTHOA nepeMeHHOA S B~6~panOCb paBHOA s 0.8 3TOM np~6n~>KeH~~ 
~Me eM 

f'(T)-+ 3rr 0
) =.! f'(T) -+77+77-17°), 

2 

f'(T)-+ rr+rr-rro) =I Al2 ~ 
(1677) 3 

2 . J dxJ (x- 1)(6- x)(2- x) 

1 X 

4~cneHHoe 3Ha4eH~e An~ w~p~H~ pacnaAa c~nbHO 3ae~c~T oT Mac
e~ f-Me3oHa. Ha~6onee YAOBneTeop~TenbHoe cornac~e nony4aeTc~ 

np~ me = 770 M38. YKa3aH~~ Ha cy~ecTeoeaH~e TaKoro Me3oHa ~Me~T
c~ KaK e TeopeT~4ecK~x, TaK ~ e 3Kcnep~MeHTanbH~x pa6oTax112·151, 

14 

PacnaA w-+ rr+77-

AMnn~TyAa w- p nepexoAa /p~c. 6/ 3an~CbiBaeTcR B B~Ae 

M ((u-P)= g,w Gwp' 
ll'"' r 

192A d 1 G = ..:..::::.:..y_ ! - R 9 - rR 9 + 2vR 10 + sR 11 wp £¥ 12 

CooTBeTcTBeHHO BKnaA oT pe30HaHcHoA A~arpaMMbl p~c.6 paseH 

+ iGwp ll 
M (w•rr 77-)=--G 6; (p -p) 

plD m r p TT 77 W + - /l 
p p 

BKnaA oT TpeyronbHOA A~arpaMM~ p~c.6 

rAe 

M ( + -) ~ d'·c . AW-+77TT =0 \>J p -p) 
Ll WTT77 w + - p. 

~ 
G 

W11Ti 

7 -
3 • 2 • A pYA v" 

{2 

d 
! -- - R + rR - 2vR - sR I 

12 6 6 12 13 , 

np~ 4~CneHH~X 3Ha4eH~RX ~apaMeTpOB, np~BeAeHH~X B Tafin.J, OKa-
3biBaeTCR np~MepHO Ha nopRAOK MeHbWe BKnaAa OT pe30HaHCHO~ A~a

rpaMM~. 

~·· 
-rr 

Puc. 6 

1- A nepexoA 

~=,· 

~,-

3ToT nepexoA onpeAenReTc~ A~arpaMMOA p~c.7: 

- 64 d 
M(l-A)=y48A~AA --, l--w-R 14 l sRu,l, 

- a M L2 " 
! 

/1 

PHC. 7 

rAe A}; , A A - COOTBeTCTBYIOIJI~e 6ap~OHHble KOHCTaHTbl CBH311, (Tpy~-~.
TYPHble ~HTer·panbl R 14 ~1 R 15 sb:4~cm=ml-1cb TaK >t<e, KaK ~ s pa6oTe/ 1~ 
11x 4~cneHHble 3Ha4eH~~ paBHbl R 14 = 0, 0 38; R 15 = -· 0, 08 '1 • 
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PyKon~cb nocTyn~na e ~3AaTenbcK~~ OTAen 
17 ~~H~ 1983 roAa. 

E~HMOB f.B. H AP· P2-83-420 
0 HapyweHHH H30TOTIHqeCKOH HHBapHaHTHOCTH 

MccneAOBaH eonpoc 0 TIPHPOAe HapyweHHH H30TOTIHqecKOH HH
BapHaHTHOCTH B paMKax BHPTOH-KBapKoeo» MOAenH. PaccMoTpeHw 
ABa crroco6a ee HapyweHHH: 3a cqeT 3neKTPOMarHHTHoro B3aHMOAe»
CTBHH H 3a cqeT 11 CHnbHOro 11 H3MeHeHHH napaMeTpOB U- , d-Keap
KOB, BbJqHcneHbi pa3HOCTb Mace 17+-H 17° -Me3oHoB, WHpHHbi pacnaAOB 
TJ -> 811 , w -> 211 , eenHqHHbi rrepexoAOB TJ - 11 , '£ - A • IloKa3 aHo, qTo 
BKnaA 3neKTpOMarHHTHOrO B3aHMOAeHCTBHH Man ITO cpaBHeHHID C 
BKnaAOM 11 CHnbHOro 11 HapyweHHH, 'IHCneHHbJe 3HaqeHHH ~H3HqeCKHX 
xapaKTepHCTHK HaXOAHTCH B XOpOWeM COrnaCHH C 3KCrrepHMeHTanb-
HbiMH AaHHbiMH. 

Pa6oTa BbiTIOnHeHa B na6opaTOPHH TeopeTHqeCKOH ~H3HKH. 

Efimov G.V. et al. 
About Isospin Violation 

P2-83-420 

The question about the nature of isospin violation is con
sidered in the framework of virton-quark model. Two ways 
of isospin violation are discussed: at the expense of electro
magnetic interaction and owing to 11 strong11 u-d quark parame
ter difference.The n+-no mass difference,widths of n+3n ,w+2n 
decays and constants of TJ-17 , '£-A mixing are calculated. It is 
shown that the contribution from electromagnetic interaction 
is less than from the 11strong11 one. The values of physical 
characteristics are in good agreement with the experimental 
data. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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