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HenenrorHpe pacnenst M. ¥ KRpaNbLHbIe JAarpaHXMHAaNBI

" PaccMorpesbl HeNnenTOHHLWE pacnaam 7, B XERpanbHofl TeopuH. Jlarpau-

DKNAH CHABLEOrC B3gMMONeRCTBES BHGHPEETCS HHBADNANTHLIM OTHOCHTEILHO

npeobpasosarkf rpymnst  SU(4) xSU(4) . HapyweRre cuMMeTpru MDOH3BOAKT-

cs no npocrefimeMy npeacrenieumro  (4,4*)+(4%,4)  rpynnm  SU(4) xSU(Y) .

arperxwan cne6oro sdapMonefcTees mmeer dopMmy “TOX Ha TOX' U CTpPOro
T T Ny y |AI| = | B roeznseom cryzae € ,=0.

¢

Pa6ora sunongexa B JleGopatopen TeopeThzeckoft duarxu OHAU.

Coobmenne Oﬁseﬁ:ﬂesnoro EHCTRTYTA qAepHHX mcchenosaxgf. [yGua 1978

Kalinovsky JulL. ’ P2 - 11712

Nonleptonic Decays oi 3, and Chiral Lagrangians

Nonleptonic dacays of 1, in chiral theory are considered, The)
lagrangian of strong interaction is taken to be invariant under the
SU(4) x SU4) group, Symmetry breaking is chasen according to
the simplest representation (4,4*) + (4%, 4) of the SU(4) x SU(4)
group, The lagrangian of weak interaction is taken in the “current x
current" form and satisfies exactly the rule |All =1 in "ideal" case
8, =0, ‘

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

B pabore /v pa ocuose narpalxHuans CHILHOro B3anMo~
neficTBES, KMpANLHO-MHBAPHAHTHOT'O OTHOCHTEJILHO
SU(4) xS1(4 ~cuMMeTpHH, ¥ JarpamKnada claGoro b3anmo-
aeitcteua B popMe “TOK Ha TOK" CHUIE BBLIMHCI/IEHB! BepOST-
HOCTH ABYX- B TpexuacTHuHbix pacmapos D- ¢ F-meso~-
sop. Jlarpamkpan' cna6oro B3auMonefiCTBHS CTPOTO ynOB~
neTeopser npapuny orGopa JAlI| =1 ("mpeanpsunit” ciy-
uzait 6, =0) u npeoSpasyeTca 7o npeacrasidenuio 20,
rpynns SU(4) . BuumcheHHble BepOATHOCTH YAOBJIETBODH=
TelIbHO COINIACYIOTCS B paMKaX TOYHOCTE KHpAJLHON Teo-
PHMH C HMEOIAMUCSH IKCHepUMeHTaNbHLIMU AaHHEIMEK, B gaH-
Hoii pafoTe cnenaHa NMONLITKA ONMCATH HeNeNTOHHLIE paC-
napel 7y, (2880)-Meaona npu Tex xe NpeanonoXeHHsX.

B pa3agene 2 obcyxpaaercd jarpaHxuHaH CHIILHO'O B3a-
HMogeHCTBAES, MHBApMAHTHLIA OTHOCHTENBLHO NMpeobpasoBa-
Hu# rpymas  SU(4) xSU(4) . HapyweHue cuMMeTpuu
poi6rpaerca no npocreimemMmy (4,4%) +(4%,4) npeg-
crapileHu© aTo# rpynnel. PaccMmarpupaloTcs HeKoTopLie
COOTHOIIEHHS ANS KBAAPATOB MACC HCeBAOCKANSPHEIX
Me30HOB H ReMeNTOHHEHIe pacnafl 17,, BOSHHKAKIIEE
NpH HapylweHEd CHMMETPHH larpaHmxuaHa, ,

B paanesie 3 nmpuBoAMTCSH NarpasxkpEaH cnatoro msap~ |
MoOAeH#CTBHA M BHYHCNAKTCH BEPOATHOCTH clabbiX Helen- '
TOHHBIX pacnmaaop 1 ,~Me3oHa, !

B npunoxenum BBINMCAH SBHBLIE BHA Me30HHON MaTPHUBI
ang rpynns  SU(4) B 3KCHOHeHUHaJbHON nmapaMeTpH3a-

nuu.



2. JIATPAHXHAH CHUJ/IbBHOI'O B3AHMOAENCTBUSA

Jlarpanxuan cCHILHOrO B3auMOAeNCTBHUS, HHBAPHAHTELIM
OTHOCHTeNbHO Npeobpasosanui rpynnmt  SU(4) xSU(4) ,
HMeeT cillenqyomuit Bua:

F2

£ (nH

rge MaTpHuia M onaceiBaeT 15-meT ncepgockanapHbLIX
Me30oHOB, B sxclloneHlraALHoll napamMeTpH3alnyn

~ ik
M=expi—-A" 1, (2)

L4

AR _ A - Mmarpuum B SU(4), & - nona ncespo-
CKanspHuiX Me3oHos, MaTpHuHoe npeacrapjleHue M  npu-
Beseno B mpuiaoxenuu, B (2) ncnonbaye'rcn NpeaAnoNoXeHKe
O paBeHCTBe KOHCTaHT F,= Fk— F‘ F =F

Hapy meune cumme'rpuu narpamxnaﬂa l?l) Bb16upae'rcsx
no npocrefimleMy npeactrasieHuio (4,4*) +(4*,4) rpyn-
Nbl MHBAPDHAHTHOCTH JlaCpaHKHaHA CHJLHOrO B3aumogeHCTBHUS
ananormuno cxeme GMOR /2/ . B pabore /8/ NMpeanoxeHo
HapymeHae cumMetpun SU(3) x SU(3) NpOROAHTL Bpalle-
HHeM Me30OHHOH MaTpulei M Bokpyr 7-# ocu mpocTpaHcT-
Ba SU(3). Ilpun sToM mMacCh NCeBAOCKANASPHLIX Me30HOB
BrIpaXanTCa uepes maccy K -mesona m yron Ka6u66o /3 4/,

2 .m2 gin2
m: =m sin Bc,

1 (3)
2 _ 2 2 - in®

mq =3 mk(4 3sin Gc).

Hapyuwasn SU(4) x SU(4) =-cuMMeTpHIO BpalleHHEeM MaT-

punbt M (2) Boxpyr 14-# ocm mpocrpascrsa SU(4) /°

4



“hygf, Wy, 0
AR, ~Fle “°Me 79, . (4)

MOXHO MOJYYHTHL MACCOBBI@ COOTHOIEHHMA A “oyapoBaH-
HbiX” Me30HOB:

2 _m2gin?
m3 =mg sin Gc,
g_4 2 2
mn ——3mFs!n 00,
(5)
2 _ 2 2
mD-m cos 89 ,

m2 - i(1 -2sin%9 ).
2 [

fie

Nanbueiimee HapyuweHHe CHMMMETPUH NPOBOAMTCS BpauleHHeM
M Bokpyr 7-# ocu npocrpauctea SU(4). (3) u (5)
XOpoIO ONUCLIBAIOT COOTHOWEHHS Mexay XpaapaTaMu Macc
HCeBnOCKANSPHEIX ME30HOB M N80T BO3MOXHOCTb BbIPA3UTb
Macchl HacThu Hepe3 Mmaccy nuoHa u yron Ka6Gu66o,

Mpn Bpamenunr Me3oHHOK MAaTpHIELI BOKPYr T-=ii ocu
npocrpancrea SU(4) BO3HMKAOT TaKxe JarpamxgaHbi, O~
BeTcTBeHHbie Ta pacmag 7- 37, u B paGore /8  Grulo
npeafioXeko ONACHIBATL er'0 M3OCHHHOBBLIM HapylleHHEM,
AHanoruuHo npu BpameHsd M Bokpyr l4-i ocu npocrpan=~
crea SU(4) BO3HHKAIOT NarpaHXuaHiel, COOTBETCTBYIO—~
mme pacnagam 7 -—Me3oHa H mepexomy 7 =it

1 g
I RS L (6)

2y 2



AMIVITYAB H BEpOATHOCTH TPeXyaCTHYHLIX pacmamue 7,

BO3HAKAQIOWHX TpH HapyleHHH
PHH, HIpHBeAeHs B Tabauue 1.

Henenrounrie pacmaam 7,
xuavamu (4) u (B)

=Me30HAa,

SU(4) x SU(4) -CHMMe T~
Jabapne 1

OonuchiBaeMple Jjlarpaf=

Monu Bepoar-
AMNnuTYRE HOCTh
pacnanon (MaB)
+ - my me 83— 5
7, K K »° A ) {1- (—T—z) S } 0,47
3v24 F, m: -n% w
2
- Sq~ 5
n, ~K'Kq —LFHHZ 2)“2": 0,16
372 my -y my
. - 1 M m?  sg-s,
7 P - K°K °n° -—-_—_—(—'—) {1-(— ) } 0.48
3ve4 F, m%e—m%‘ m2
- m, 84-8g
1, K%K®y (F —) ll—(———"—z) 0,18
aviz m,h-m,' m,,
- m, g
7,+ KK*a" -—1-_:_-(-‘-__‘-) 0,95
W12 Tp
AEE S 1_(Jx )® 0.95
iz F,
1 m,® -3
Ne ™ —— (=D 6,1.10
6\/72 ’Ft




3, JIATPAHXHAH CAABOrO B3AHMOAEHCTBUA
Jlarpanxnen cnaboro s3anmMonefcTeHa BbiGupaeTcsa B

dopme “Tok x Tok” /1/:

G, R
£, - -‘/—_2:(1“.1,‘ ). (7)

-5
‘Gw - KOHCTaHTa cnaboro B3agMoAeliCTBHS 10 ) «15-nmner
m
cnabLix TOKOB Ji AB/SIeTCH HeNMHHelHOH peam&%auunﬂ
SU(4) xSU(4) «CHEMMEeTpPHH

iy 14 2 + :
iA JII =F”(M6#M ). ; (8)
Jlarpamxpran (7), onkchiBapomuil HellenTOHHEIE pacHanbl
Me3O0HOB, npeo%:aaynrcn 1Mo mp=2acraBiieHdic 20 g t 84
rpymm  SU(4)
CTBe HYJI0O yraa KaGnGGo (cTporoe Brmonuenme npasnia
Bc= 0) npeanoxen Jarpanxpas nfis ONHCAHHS CHabBHIX
HeNelTORHLIX pacnagoe D- u F =MmesoHOB:

G
w13 14,01 . 10.
o= —I0 P I (3 ,-30 H—@ g3 3T, I D)+ sue
V2 (9)
B sTo#i pabore paccMarpraeBapTca chabrie HeAeHTOHHLI®

pacnagel 7, —-Me3oHa. Bxsiea B amnauTyny pacnanos
nafyT AMarpaMMEl Ha PHCYHKe.

/
w / W) / § / w
flBHLIK BuA TOKOB, BXOASmMEX B narpanxmas (Y),

npusenes B /Y, AmmmTynst B BeposTHOCTH cnaGmix
HeJENTOHHHIX PACNANOB 7, BHNHCEHH B Taba, 2,

8/ B/l/ucxom{ U3 NPefNnoloXeHus C pasen-

b

RTINS VL %)



Cnabrie HellenTOHHLIE pacnanbl
narpamxnagame (1) n (8).
%, =MeaoHa,

TaGnuna 2

7, ~Me3oHa, ONACHIBACGMEIe
=(k-p p®.k - mmnyabc

p; - nmnym:c i =0 yacTulel,

S =—é-(sl +s2+ss).
Moawe RBepositHocTb
pacranon Amnauryana {MsB)
D°K® iSer 2 (am?® _n?_nt) 17. 10710
+ - Gw 2 2 -1t
R, F'n ~i—XF —Z-(2m? -m2-m2) 1,610
v2 vé
w 4 2 o
-—— = 0.5 11- —(s_-s )}
. ve y24 e mwE ¥ 0 -
B> Faonm 0,15. 10
o = 0,025
G
- =2 2 _09m? (1= 2 (s -8 )}
Ve Ve Tme et
LR K ntDe 0,61-10—“
o=185
G
=2 ogm i R
.- Ve Y72 e
ngFa 007.10 "%
o = -0,067
? °,
- ——(os)mf'u- L@y
PR v2 e 3 m®
AL 03s.107 !
o =-0,14
G
w 2
- — _(085)112 ll— ——(s -8 )¢t
N~ DOnoRe NPT ‘ 0) 0.23. 1071t
o =0,18




3. 3AKJ/IIOHEHHE

B pabore pano onucauie pacnanos 3, —Me3oHa,
HAYHIEX 34 cUeT u3ocmuHoBOro HapyuweHusa SU(4) xSU(4) -
CHMMeTpHHK B CilaGbiX HelleMTOHHBLIX pacnajaoB.

Ha ta6a, 1, 2 BuaHO, 4UTO Cpedd HeJieNTOHHBIX paclia-
AOB 1), ~Me30Ha AOMKHBLI AOMHHUPOBATHL pacllaasl, HAyUiHe
N0 H3OCNKHOBOMY HAPYIIEHHIO, CPelAX CAabGblX HeJeNTOHHBIX
pacinagoB AOMHHHPYIOLUIMMH SIBAMIOTCHA pacnagnl Ha
DX°, F*s ™, K #'D°,D*»"K° Kak yxe ormeuanochs,
NarpaHxuan cla6oro s3aumogefictsua (9) onucwipaer pac-
nmagsl CO CTPOrHM BBILOMHEHWEM MpaBHiA 1Al =1 ("une=
anbupii” caydai 6 , =0}, AMNAuTyAR cNabuiX HelelTOHHLIX
pacnajoB, HAPyWAKMHKX 3TO NpaBu/o, 6yAyT NponopLUnOHallb-

G
Hbl ~ -,=“'sinac cosf,, ~ —¥ sin 20(: /9/
v2 2

U paBHb

HYJTi0 MpH 8. =0.

B sakmoueHye # Bpipaxamo IIyGOKYI0 NPU3HATEILHOCTL
B.H.[lepBymuny 3a NocTaHOBKY 3anayH, MOCTOSHHOE BHHMa-
gue K pabore M CTUMYJHpYUHE OGCYXACHHA.
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TEMATWYECKUE KATEOPYMM MYBJIMKALBN

OBBEAMHEHHOI'O MHCTUTYTA SAEPHHX
WUCCJIEZIOBAHUHA

Hunexc Temamka

1.
2,
3.
4,
5.
6.
T
8.
a.
10,

11.
12,
18,
14,

15,

16,

17,

18,

3xcnepaMenTansBas (A3RKA BHICOKHX 3Hepraf
‘Teopermuecxas GH3HKA BHLICOKHX 3Heprah
OxcnepuMenTanyHag Helirponsas duznxa
TeopeTavyeckas (uanxa HE3KAX Hepral
MaremaTnxa

flpepHas CNeRTPOCKOUNAS H DANHOXHMKS
PHanxa TEOKONHX HOHOB

Kpmorenuxa

YcoxoprTems

ApromaTi3daung o6paGoTEKH IKCHEPAMEHETANLHKX
OaHABIX

BHuscaaTelbHas MareMaTEXa H TeXHHEKA
XnMus
Texarxa $RIAIECKOr'o 3KCHOPRMOLYa

Hccnenoranxa TmepAnIX Ten R XmaxocTed
SAGPHHIMA MeTOAaMR

JxcnepaMeHTanbHas PHARKA SAEPHEIX peaxnai
npE HE3KNX SHEpPraax

Hosumerpua # dN3EKa 3amRTH
Teopas KOHAEHCNPOBAHHOI'O COCTOSHES

Hcnomsaomarme peaymsTaros H Meronos
tyEDaMeRTANLREX (N3AYOCKEX NCCHeoBamHEf
B CMOXHHX OGNACTSX HAYKE B TOXHEKE

A R
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