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IlpH HenHHeAaoA peanH38UHH KHpanbHOA rpynnbi SU(3) x SU ( 3) 

c nHHeapHaauHeA sa noarpynne H30TOnHqecKHX H rHnepaapRaHbiX npeo6pa
/l 2/ 

aoaaBHA SU(2) x Y ' MO:lKHO nocTpOHTb acflcfleKTHBHbiA narpaB:lKHaH, Ha oc-

~oae KoToporo HccneaoaaTb K f 3 - pacnaabi. rnaBHYIO ponb B noao6-

HbiX HenHHeABbiX peanHaauHmt HrpaiOT nceaaocKan.RpHbie rr- , K -, T/ -MeaoHbi 

H CKansq>Hbie rHnoTeTHqecKHe K -Me30Hbi ( T = + , Y = ± 1 ) • 

Moaenb KOHKpeTH3HpyeTCR a npeanono:lKeHHH, 'ITo K *- K - rr CBR3H 

coaep:lKaT He 6onee oaHoA npoHaaoaaoA (aHanorHqHo noaxoay a KHpanbBoA 
/3/ 

rpynne SU ( 2 ) x SU ( 2 ) . ) • Bnaroaapg a To My HC'IeaaeT HeoaHoaaa'l-

HOCTb B cflopM-cflaKTOpax f± ( t ) H nony'leHHbie HaMH peaynbTaTbi Be npo-

THBOpe'laT 9KCnepHMeHTY. 

B pa6oTe ycTaHoaneaa CBR3b orpaJIHqeHHA Ha 3Ha'leHHe MaCChl K-Me
/4/ 

aoaoa c aenH'IHHoA napaMeTpa c , aaeaeHBoro a pa6oTe H xapaKTepu-
- -

ay10mero BapymeHHe CHMMeTpHH. IloKaaaao, 'ITO ecnu ..j-2 < c < 2 ..; 2 , 

To Macca K -Meaoaoa orpaHHqeaa caepxy: 

m 
K 
<-1 - lm IF 1-m IF II IF I 1T 1T K K 

K 
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H 'ITO ecnH C <- y2 

CHH3y: 

HnH C > 2 y 2 t TO M8CC8 K -Me30HOB orpaHH'IeHa 

1 
m > -- I m 11 I F I +m Kl F K II· 
K-IFI 1T 

K 

llony'leHhl HOBbie 3H8'1eHHSI KOHCTaHT cna6biX pacna.llOB K - H 11 -

-Me30HOB, KOTOpbie HeCKOnbKO OTnH'I8IOTCSI OT BenH'IHH, npHse.aeHHbiX 

/2 5/ 
s ' , aa C'I~T Toro, 'ITO Mbi He npeJlnonaraeM BbmonaeHHSI BToporo 

npasHna cyMM BaAa6epra JlnSI K * - H K A -Mea oaos: GK•=GKA 

H BMeCTO STOrO HCnOnbayeM H3BeCTHyiO senH'IHHY WHpHHbl pacna.llOB 

K*-+K+rr 

§2. Mbi OCHOBbiBaeMCSI Ha ~eKTHBHOM narpaHJKHaae, paccMoTpea

/1,2/ 
HOM B 

L eff = L In T + L S, B. 
(1) 

r.ae LinT - '18CTb narpaHlKH8H8 1 HHB8pH8HTH8SI OTHOCHTenbHO npeo6paao-

B8HHA rpynnbi SU (3 ) x SU ( 3 ) , a L s. B. - qne~ HapywaiOIUHA CHMMeTpHIO. 

14/ 
BcneJl aa asTopaMH pa6oTbi Mbi nonaraeM, 'ITO 

Ls.B. = u o + c u a ' (2) 

r.ae u 1 - CKangpHbie KOMnoseHTbi nuseAaoro npeJlCTasneHHSI ( 3, 3 *) + 

+(3*, 3) rpynnbi SU(3) x SU(3) , a c - napaMeTp, xapaKTepuayiOIUHA 

HapyweHHe yHHTapHOA CHMMeTpHH. L s. B. co.aeplKHT M8CCOBbie qneHbl 

6eccnHHOBbiX '18CTHU H OfiHCbiBaeT B3SlMO.IleACTBHSI MelK.IlY HHMH. 

4 

• 

J: 

'~ 
"I 

~HBapreBUHH OKTeTOB BeKTOpBhlX (jV,I) 
I' 

TOKOB HM8IOT BH.Il (eM. ypaBHeBHSI (3.7) pa60Tbl 

iJ • V,l 
I'JI' =0, 

• V, I 3 d Z I 2 1 iJ J =-c - K =m F K 
I' I' 4 FK K K 

A,l 

iJI'jl' 
1 - - z 2 

--(y2+c)(v'2+d)-- 11
1 "'m F ll 

3 F " " , 

Al 1 - c - d Z l 2 
iJ j ' -- (v'2--Hv'2--)-K =m'l 

p. p. 3 2 2 FK K" 

A, l 

aiL i,.,. 
1 - - z 

=- [(v'2-c)(v' 2-d)+ 2cd]- 71 
3 F71 

r.ae mK m, mK • 

KOBCT8BThl cna6hlX pacna.llOB 

m'l 

B K l t 

M8CC'bl, 

,, 
posaBBhle nonsr cKangpBhlX B ncea.aocKan51pB'biX 1 

B d xapaltT8pB3yJOT TeH30p, npeoiSpaayiOIUBIC 

+(3*,3). 

Hs narpa&JKH&Ba (1) cne.ayeT nepaoe npaE 

M8CC B paCfi8.11HhlX KOBCTSBT 88KTOpHhlX H nceBJ 

G2 2 Gz G2 
(A GK* +F2 AI + F2 K 

= .. --
m• m2 K m2 11 m2 

K* A K 
p I 
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ecnH c <- ..j2 HnH c >2..; 2 , TO Macca K -Me30BOB orpaBH'ieBa 

m > -
1
- I m "IF" I +m Kl F I r. 

K- IF I K 
K 

ony'ieBbi BOBbie as:a'ieBHSI KOHCTaHT cna6biX pacnaJloB K - H rr-

OB, KOTOpbie HeCKOnhKO OTnH'i8IOTCSI OT BenH'iHB, npHBeJleHBbiX 

aa C'ieT Toro, 'ITO Mbi He npeJlnonaraeM B~>mons:eBHSI BToporo 

;a cyMM BaAs:6epra JlnH K * - H K A -Mea os:oa: GK•=GKA 
TO :3TOr'O HCDOnb3yeM H3BeCTHyiO BenH'iHBy WHpHHbl pacnaJlOB 

+ Tr 

• M1>1 ocHOBbiBaeMCSI Ha acl$eKTHBHOM narpaH:H<Has:e, paccMoTpes:-
1,2/ 

L eff = L 1n T + L S, B. (1) 

1nT - 'laCTb narpaH:H<HaHa, HBBapHaHTHaSI OTHOCHTenbHO npeo6paao-

SU ( 3 ) x SU ( 3 ) , a L s. B. - •me~ HapywaiOWHA CHMMeTpHIO. 
14/ 

a aBTOpaMH pa60Tbl Mbl nonaraeM, 'iTO 

L s. B. = u 0 + c u 8 , (2) 

1 - CKangpHbie KOMfiOBeHTbl nHHeAHOr'O npeJlCTaaneHHSI ( 3, 3 *) + 

rpynnbi SU (3) x SU(3) , a 

He YHHTapHOA CHMMeTpHH. 

c - napaMeTp, xapaKTepHayiOWHA 

L s. B. COJlep:H<HT MaccoBbie 'ineHbi 

IOBbiX 'iaCTHil H OfiHCbiBaeT B3aiMOJleACTBHB Me:H<Jly BHMH. 

4 

.,. 

I 

I, 

-~ ·' 

. -~- ~ 

I 
~'1'· 

.£lHBepr9BilHH OKTeTOB BeKTOpBbiX ( j V' 1 ) H aKCHan&BbiX 

"' /2/ 
(j A, J ) 

"' TOKOB HM9IOT BHJl (CMo ypaBHeBHSI (8.7) pa60Tbl ): 

v, 1 

a"'j"' = 0, i .. 1,2,3,8 

a . v, 1 3 d z 1 2 F J =-c - K =m 
"' "' 4 FK K K 

K1 i = 4,5,6,7 

(8) 
A1 1 - - Z 2 a j I --(..j2+c)(..j2+d)-- rr 1 = m F rr 1 

I'll 3 F rrrr 
Tr 

i = 1,2,3 

AS 1 - C - d Z 1 2 t a j I -- (..j2--H..j2--)--K =m'li' K 
"'"' 3 2 2 FK K"K 

i .. 4,5,6,7 

A, J 

a"' j" 
1 - - z 2 

=-[(..j2-c)(..j2-d)+ 2cd]-'7=m F '1 
3 F '1 '1 

'1 

r.Qe m K , m 11 , mK , m 71 - MaCCbl, F K Frr • FK • F'1 
I 

KOBCT8BTbl cna6blx pacnaJlOB a K 1 , rr 1 , K - nepeaopMa-'1 

pOB8BBb19 nons CK8ngpBbiX H nceB.IlOCX8nBpHbiX M930HOB, 8 nOCT051RHbl9 Z 

B d X8p8XTepH3YIOT T9B30p, npeol5p83YIOillHAC51 no npe.QCT8BneHBIO (3, 3* )+ 

+(3*,3). 

Ha narpaa:H<aaaa (1) cneJlyeT nepaoe npaaano cyMM BaAs:l5epra JlnB 

M8CC B paCD8.1lBbiX XOBCTaHT B9KTOpBb1X H DC98.1lOB9XTOpHbiX 'i8CTBil: 

G2 
a 

m• 
p 

2 G2 
~+F2 = AI +F2 
m2 

K* 
K m2 'II 

A 
I 
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P acnallHbie KOHCTSHTbi G 1 onpe)leneHbi cornacuo paseucTBaM: 

v, 1 k 
<Oij (O)IV (p,d>= 

1.1. 

811: lu (VJ 

3h-Gk 
(2 IT) y2p O 

(V) G 
G = P' 1. 2,3 

G (VJ 

4. s, 6,7 

( v, 
=GK*•Ga =GCtl 

8n£p. GIAJ 

3/2 -- k 
(2 IT) V 2p 0 

A, 1 k 
<Oij (O)IA (p,d>= 

1.1. 

(5) 

(A) (A) (A) 

G 1 • 2. 3 = G A 1 ' G 4. s. 6, 7 = G K A ' G 8 = G E • 

rAe i,k - SU (3 ) HHll9KCbi (no noBTOpSIIOU19MYCSl HHll9KCy CyMMHPOBa-

HHe ue npeAnonaraeTcsr), p -4-HMnyn&Cbi H l 1.1. - nonsrpHaauHH BeKTop-
k k 

HbiX (V ) H nceB)lOB9KTOpHbiX (A ) -Me30HOB. 

§8. 0TM9THM1 'ITO H3 (3) cne)lyeT BS:lKHOe COOTHOUI9HH9 M9:lKllY MSC-

COA K -M930HOB H napaMeTpOM HapymeHHSl CHMMeTpHH C : 

- c 
F2 F2 y2 --

2 

2 IT 2 K 2 2 Fa 2 
m =---m + m - -- m" 

K F2 IT F2 
K 

..;2 + c F2 
K K K 

2 (6' 
Y._2+C FK 2 
- --2- mK 
..;2-~ FK 2 

6 

' 

Ma (6) cnellyeT, 'ITO B aaBHCHMOCTH oT se 

Macca K -Meaoua orpaHH'IeHa csepxy HnH cuaa~ 

H 

m < _!_ II F 17 I m 17- I F K I m K I 
K- I FK I 

m >-1-IIF lm +IFKimKI 
K _, F K I IT IT 

ecn& 

ecnH c 

TiposepHM aTo yTsep:lKll9HHe .• BselleM o6oaHa'leHJ 

- c 
...j2-y 

m" F" ...j2+ c m 
-'= --1-1+ 

mK FK - c II 
y2~ c ..;2--

2 

T OI'll8 0'19BHllHO, 'ITO 

'~ 2 
npH -y2<c<2y2, 

' ::; - 2 npH c < - ..; 2 anH c > 2, 

3anHCb COOTHOW9HHSI (6) B BHll9 

F 
m2 

K 

F2 
IT m2 + 

IT 

F2 
K 

m2 
- ' I --" I I 

F2 
K 

)l0K83biB89T 

F2 
K 

K F 
K 

cnpaBellnHBOCTb uepaseHCTB (7) 

7 



Cll8JlHbl9 KOHCTBHTbl Gt onpe}leneHbi cornac.Ro paseHcTsaM: 

v, 1 k 
lj (O)IV (p,d>= 

IL 

8nt:u (VJ 

3/2- Glt 
(2 IT) V 2p O 

G (V) 

2,3 ~ G P' 4,s,s,7 

(V) 

=GK*,G =G 8 (t) 

8 1k £/L G(A) 

3/2 - It 
(2 IT} V 2p 0 

It 
(O)IA (p,d>= 

• A, 1 

J IL (5) 

(A) (A) 

~ G A I ' G 4. s. 6, 7 = G K A ' G 8 = 2. 3 GE, 

-SU(3) HHJleKCb! (no llOBTOpSIIOIII9MyC.SI HHJl9KCy CyMMHposa-

eJlnonaraeTcg:), p -4-HMnynbCbl H t: IL - nong:pH3811HH B9KTOp-
k 

H llC9BJlOB9KTOpHbiX (A ) -Me30HOBo 

0TM9THM, 'iTO H3 (3) cne}lyeT Ba)KHoe COOTHOW9HHe M9)KJlY MaC

M930HOB H napaMeTpoM HapyWe.RH.SI CHMMeTpHH C • 

- c Fz F2 y2 -- 2 

IT 2 K 2 2 FIT 2 -m + m - - m" F2 IT 
F2 K 

v'2 + c F2 
K K K 

2 
(6' V2+c FK 2 --2- mK 

v'2-_£.. FK 2 

6 

..-

Ha (6) cneJlyeT, 'iTo s aaBHCHMoCTH oT senH'iHHbi napaMeTpa c 

Macca K -Meaoaa orpaHH'ieHa csepxy HnH CHH3Y 

1 
m K ~ -- II F 17 I m17- I F K I m K I 

I FK I 
ecnH - v 2 < c < 2 v 2 (7) 

H 

1 
mK>-IIF lm +IFKimKI 

-IFKI IT IT 

ecna C <- ii-HnH C >2 V 2.18) 

nposepHM STO YTBep)KJleHHe .• BseJleM o6oa.Ra'ieHHe 

- c 
..j2-y m" F" 

(=---::=-- -1--1 + 
v2+- c mK FK 

TorJla o'ieBHJlHo, 'iTo 

y2+ c 

v' 2- ..!:_ 
2 

mK F 
--1--K I 

m" F IT 

C:: 2 npH -vT< c < 2·../2 • 

( ~ - 2 npH c < - v' 2 HnH C > 2 y 2 

3anHCb cooTHoweHH.SI (6) B BHJle 

m2 
K 

F2 
IT m2 + 

IT 

F2 
K 

F F 
m2 - ( I --" I I __ K I 

K F F F2 
K 

F2 
K K K 

JlOK83hlBaeT cnpaBeJlnHBOCTb HepaBeHCTB (7) H (8). 

7 
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. /5/ H epaae.HcTaa ( 7) H ( 8) anepabie 6bmH nony'le.Hbi a pa6oTe • Otl-
/5/ 

.IlSKO B orpa.HH'Ie.IIHH .Ha MaCey K -Me30.IIOB CBH3biBSlOTCH CO 3.11SKOM 

npOH3Be.QeHHH FKF77. Kax noxaaa.Ho Bbiwe, (7) H (8) MO>KHO Tax>Ke 

cas:~aaTb .Henocpe.QCTBe.H.Ho co a.Ha'leHHeM napaMeTpa c 
0 'ITO npe.QCTSB-

nSieTCSI 3aCny>KHBSlOWHM BHHMSHHSI, llO.Q'IepKHeM, 'ITO .QnSI paayM.HOf'O 3.11a'le
/4/ 

HHSI C "' -1,25 6ytleT HMeTb MeCTO Of'QSHH'IeliHe CBepxy (7 ) • 

§4, <J>op M-4JaKTOpbi 

o6paaoM: 

K e 3 - pacna.QOB onpe.QenSilOTCSI cne.QylOWHM 

< 771 
v J It 

(q)lj' (O)IK (p)>= 
Jl 

v. J 

ifljlt 

(2 ) 
3_,-4_[(p+q)Jlf+(t)+(p-q) f(t)] 

77 v poqo Jl- '(9) 

f'.Qe j Jl - H3MeliSilOWHA CTpaliHOCTb BeKTOpHbiA TOK 

H 

V,j • . * J J 
j (x) = GK*K (x)-F a K (x) 

Jl Jl K Jl 

2 t=(p-q) . 

llng Bbi'IHCneaaSI MaTpH'IHOro aneMe.HTa {9) cne.QyeT aa.QaTb acj>cj>ex

THBHbie aepwHabi, onHChlBaJOmHe K *- K - 77 H K - K - 77 aaaHMOtleAcTBHSI. 

CooTBeTCTBYlODlHe 'lneabi narpaa>KHa.Ha {1) HMelOT BHtl: 

1 
L K *K 77 = F 77 F K 

2 

m * ---L 
G K * 

2 

* 2 FK J It 
f K 1 [(F --)a 77 K -

ljlt Jl 77 2 Jl 

F2 
-<F 2 

- ---"-- > 77 1 a KIt 1 + L N. M. 
K 2 Jl K*Ktr 

8 

{ 10) 

I
'· 

,: . 
·,Qi~: 
~\"·~~1; 

•rJt.tJi 
·:·.:~·i;_.; 

i::·.~;r~ . 
'<<.' 

-~ 
~M· 

'i., ... ·~;\. 
~·.a. 
\~-
·~ 
!l 

··l·:i~f 
,. 
;:t" 
i) 

I
I~ 

' 
' . 

. 

. 
' 
~'{:_/' 

' 
' 

N.M. 
f'.Qe HeMHHHManb.IISSI CBH3b L K * K 77 co.Qep>KH' 

npOH3BO.QHbiM noneft B OTnH'IHe OT OCTanb.HOA 'I~ 

N.M. l 

L K * K "-· c 1 £ 1 1 d a IL K ";, 
1 -a K* > x 

II IL 

It 
x a~~. rr 1 a11 K 

L KK TT 

F 2 - F2 
K 77 ----- £ 1 a 1 

· 
ljlt K IL" G 

FTTFKFK 

2 

FK +------
2F F F 

f (K 1 77 10Kit-K 1 
ijlt 

TT K K 

1 4y2 2 2 
+ --(1+ -)m F £11 1t K 

6 C K K 

CymecTBeHao oTMeTHTb, 'ITO B { 11) C 1 • 

O'leBH.QHO, 'ITO aeonpe.QeneHHOCTb c1 npHBOtl 

pe.QeneH.HOCTH cj>opM-cj>axTopoB £± ( t) • Tax, 

f+( t) HMeeT BH.Q: 

1 2 2 2 
_.:;_--(Frr +FK-FK -C1 

f+(t) = 2F77 FK 

9 

t 
2 

mK* 



/5/ IPaBeHCTBa ( 7) H ( 8) anepBhie 6hmH nony'leHhi a pa6oTe • Oa-
1 

orpaHH'IeHHSI Ha MaCey K -Me30HOB CBSI3biBaiOTCSI CO 3HaKOM 

eHHSI FK FIT • Kax noxaaaao Bhiiiie, (7) H (8) MO}I(HO TaK}I(e 

aenocpeacTaeaao co aaa'leHHeM napaMeTpa c , 'ITO npeacTaa-

acny}I(HBaiOIIIHM BHHMaHHSI. ilO.ll'lepKHeM, 'ITO .llnst paayMHOro 3Ha'le
/4/ 

-1,25 6yaeT HMeTb MeCTO orpaHH'IeHHe CBepxy (7 )~ 

<flop M-!flaKTOpbi K e 3 - pacnaaoa onpeaenstiOTCSI cneayiOIIIHM 

.v; J k if1jk 
(O)jK (p)>= 

(2 ) 
3_,_[(p+q)llf+(t)+(p-q) f(t)] 

IT v4P q ll- '(9) ll 
0 0 

• J 
- H3MeHSIIOIIIHA CTpaHHOCTb BeKTOpHhiA TOK 

• V,j • * j j 
J (x)=GK*K (x)-F a K (x) 
ll ll K ll 

2 t=(p-q) . 

Bhi'IHcneauSI MaTpH'IHoro aneMeHTa (9) cneayeT aaaaTb a!fl!f!ex

PIIIHHhi, onucbiBaiOIIIHe K *- K - IT u K - K - 11 aaauMoaeAcTBBst. 

IBYIOIIIHe 'lneHbi narpaH}I(HaHa ( 1 ) HMeiOT BRA: 

1 

71 F K 

2 

m * -L 

G K * 

2 

* 2 FK J k f K 1 [(F --)a 11 K -
1!k ll 11 2 ll 

2 
2 F J k N, M. 

-<F - ---..K- > IT a K l + L x * K " 
K 2 ll 

8 

.-

( 10) 

'·~" '1:~r 

~~\ :, 
',t 
',\ 

'·.:.~·· ·~ 
,-~···, 

\;.· 
·'''! 

:1,:~ < ~ 
:· ' 

'".'{ .~ ,· i:,, 

l
'l~.: ,:i· : 

1 
·~ . 

•t~ ' 
~ · .. 
ili 

. i 

N.M. 
rae HeMHHHManbHaSI CBSI3b L K * K 71 coaep}I(HT TpeTHA nopSI,llOK no 

npOH3BO.llHhiM noneA B OTnH'IHe OT OCTanbHOA 'laCTH L K * K IT 

N,M, 1 

LK*K ,-· ci £ 11 J<:Call K~ 
1 -a K* )x v ll 

xa , 1 a Kk 
ll v 

F 2 - F2 
K IT ---·-- f 1 J i: 

1Jk K all" all K + L KK IT 

F,FKFK 

2 

(11) 

F K k k 
+ ------- f, (K

1
71

1 0 K - K 
1 0 71 J K ) + (12) 

2F F F .Jk 
71 K K 

1 4y2 2 2 k 
+ --(1+ --)m F f

11
k K 1 1TJ K . 

6 C K K 

CymecTseaao OTMeTHTb, 'ITO B (11) C I - npouasonbHast nocTostHHast. 

Qqesuaao, 'ITO aeonpeaeneaaocTb C I 

peaeneHHOCTH !flopM-!flaKTOpOB f± ( t) 

f+( t) HMeeT BH.ll: 

npHBO.IlHT K COOTBeTCTBYIOIIIeA Heon
/2/ 

• Tax, aanpuMep, cornacao , 

1 2 2 2 t 
f+(t)= (FIT+FK-FK-CI 2 

2F71 FK mK* 

9 

c 0' 

2 
mK* 

m
2 *- t K 
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13/ 
§5. B HeJlaBHeA pa6oTe 6hm paccMoTpeH aonpoc o nocTpoeHHH 

BHyTpeHHe 38MKHyToro 9~~eKTHBHOro narpaH*HaHa C ManhlM ~HCnOM KOH-

CT8HT CBHSH JlnH rpynnbi 

Tpe6oBaHHe, ~T06bi L eff 

SU ( 2 ) x SU ( 2 ) • B ocaoae 9TOA pa6oTbi ne*HT 

H~ COJl9p*an ~neHOB TpeTbeA H ~eTBepToA 

cTeneHeA no npoHSBOJlHbiM nonea:.· 

B HacToHmee apeMH Mbi He pacnonaraeM aaanorH~HbiM MeTOJlOM 

B nonHoft: 06WHOCTH nOCTpOeHHH narpaH*HaHa JlnH rpynnbi SU (3 ) X SU (3 ) . 

0JlH8KO BnOnHe B03MO*HO, ~TO Tpe60B8HHe OTCYTCTBHH ~neHOB TpeTbeA 

H ~eTBepToA CTeneaea: no npoHSBOJlHhlM nonea: H B 9TOM cnyqae 6yJleT 

COCTOHTenbHbiM. TI09TOMy JlnH qaCTHoro cnyqaH K*-K-rr-CBHSH Mbl npeJl

nonO*HM, ~TO C l = 0 , TeM CaMbiM yCTpaHHH qnea TpeTbeft: CTeneHH no 

npOH3BOJlHbiM noneA. 

N.M. 
B cooTBeTCTBHH c 9THM npeJlnono*eaueM nyCTb L K * K 

17 
= 0 , 

H TOrJla ~OpM-~8KTOpbi f± (t ) Bbi~HcneHHbie cornacao (9), (10) H (12), 

ynpomaJOTCH H HM910T BHJl: 

+ 

1 (F2+ F2 -F2 
TT K K f+(t) = 2FTT FK 

f_ ( t) 
1 

(F2-F2)-
K 1T 2F 17 FK 

2 
m K * 
2 

m K#- t 

2 2 
p - q 

2 
mK* 

f+( t) + 

(q2-p2)F2+(t-p2-q2)(F2-F2)-( _ill + 1) 
K K 1T C 

1 

2F 17 FK 2 
m 

K 

10 

t 

(18) 

(14) 

2 F 2 
~ 

3 

t 

f{ 

\ 
\ 

\ 

-., 
".;'~ •;' 

C nOMOIIlbiO ( 10) MO*HO Bbi~HCnHTb Wl{pHay 

2 

1 3 GK * -l r(K*-oK+rr)=--P ( 
2

) [£ 
8 TT c.m. mK * 

rJle 

f + ( 0) 1 (F2+F2-F2 
TT K K 

2FTT FK 

§6. DnH Jlanhaea:wero paccMoTpeHHH aeo6XOJl 

pacnaJlHbiX KOHCT8HT K - H 
/5/ 

K - M930HOB ( 

rnacao : 

= 1,17' 

F2 
K - F2 
1T 

0,34. 

TioJlcTaaoaxa (16) B aepaaeHCTBa (7) H (8) npaac 

m < 670 mev, 
K- ecna -,j2<c<2,j2 

m K ? 1150 mev, ecnu c < - ,; 2 HnH c > 

/5/ 
B aenuqaabi ( 16) 6hinH nonyqeshl c noMoi 

M9H9BHH 

11 



13/ 
• B ae.nasae:lt pa6oTe 6hin paccMoTpea sonpoc o rrocTpoeHHH 

38MKHyToro s«fl«fleKTHBJ:IOI"O narpaH>KHBHa C ManbiM 'IHCnOM KOJ:I-

H3H .nnH rpyrrnhi SU ( 2 ) X SU ( 2 ) • 8 OCHOBe STO:It pa601'hl ne>KHT 

Left He co.nep>Kan •rneaoa TpeTbe:lt u 'leTsepTo:lt 

110 1IpOH3BO.llHhiM rrone:lt. 

aCTOHWee BpeMSI Mhl He pacnonaraeM 8HanOI"H'IHh!M MeTO.llOM 

06WHOCTH IIOCTpOeHHH narpaH>KHSJ:Ia .nna: rpynnhi SU (3) X SU (3) • 

rronae B03MO>KHO, 'ITO Tpe60BSHHe OTCYTCTBHSI 'lneHOB TpeTbeit 

TO:It CTeneae:lt no npOH3BO.llHhiM nonei!: H B STOM cny'lae 6y.neT 

nbHhiM. IT osToMy ana: 'laC THoro cny'laa: K*-K -17-caa:au Mhi npe.n

'ITO C 1 = 0 , TeM CBMhiM YCTpaHSISI 'lnea TpeTbeit CTeneHH no 

hiM rronei!:. 

N.M. 
OOTBeTCTBHH C STHM npe.nnonO>K9HHeM nyCTb L K * K 1T = 0 , 

OpM-«flaKTOpbi f± (t ) 

CH H HMeiOT BH.Q: 

Bhi'IHcneHHhle cornacHo (9), (10) H (12), 

!.__(F2+F2 -F2 
2F F 1T K K 

1T K 

t ) 
1 

(F2-F2)-
K 1T 2F 17 FK 

2 
m K * 
2 

m K#- t 

2 2 p -q - 2 
mK* 

f+( t) + 

(18) 

( 14) 

(q2-p2)F:+(t-p2-q2)(F~-F:)-( .J.i.1 + 1 ) m~F~ 
c 3 

--------------~~._----------~-------------------------------------------

..-

2 
m 

K 

10 

t 

\;{~~::·" ,' 

f'{ 
I 
I 

\ 

) 
I 

C noMOWbiO ( 10) MO>Kao Bhi'IHCnHTb IUHpHHy pacna.noa K * ... K + 
17 

r.Qe 

r(K*-.K+TT)=_!_P 3 ( 
8 17 c.m. 

2 2 
GK * )- 1 

[ f (0)] , -y- + 
mK* 

f+ ( 0) 1 (F2+F2-F2). 
1T K K 

2F" FK 

(15) 

§6 • .llna: .Q8nbHei!:wero paCCMOTpeHHSI Heo6XO.QHMO 3H8Tb BenH'IHHY 

pacna.QBhiX KOHCTaBT K - H 

/51 
rnacao : 

= 1,17, 

K - MeaoHos ( F 17 = 94 Mss). Co-

F2 
K - F2 
1T 

0,34. ( 16) 

flO.QCTSHOBKa (16) B HepaBeHCTBa (7) H (8) npHBO.llHT K OI"pSHH'IeHHSIM : /51 

m < 670 mev , ecna K- -v2<c<2v2 

-m K ~ 11.50 mev, ecna c < - y 2 HnH c > 2 y 2 . 

15! 
8 BenH'IHHhl ( 16) 6hinH nony'leHhl C nOMOIIlbiO COBMeCTHOI"O IlpH

MeBeHHSI 

11 

.. 



I 

I 
I' 

I. 

. I 

! . 

I 
I II ,.-

a) np8BHll8 CYMM ( 4), 

b) cooTHoweHHH KSFR 
/6/ 

2 

Ga 
m2 

p 

2 

2 FIT • 

C) SKCnepHMeHT8llbHOA 
. 171 

HH!j!OpM8UHH : 

FK 
(-

FIT 

1 
f +(0) ) ezp = 1,28 ± 0.06 (17) 

H, H8KOHeU, d ) npennonomeHHH 0 paBeHCTBe pacnanHhlX KOHCT8HT CTpaH-

HblX BeKTOpHblX H nceanoBeKTOpHbiX M930HOB: 

GK*=GKA" (18) 

B H8CTOSillleA pa6oTe Mbl OTK83biB89MCSI OT npaBHll8 cyMM ( 18), 

H BMeCTO STOI'O HCTIOllbSyeM !jlopMyny (15) nnH WHpHHbl pacnana H ee 

/8/ 
axcnepHMeHT8llbHoe SHa~eHHe 

r ( K * ... K + IT ) exp = so MaB • 

PesynbT8Tbi Bbi~HClleHHA HeHSBeCTHbiX nocTOHHHbiX HMeiOT cnenyiO

wHA BHn: 

p2 
K 

p2 
IT 

1,33 + 0,07 

2 
G K}. 

G2 
p 

1,17 + 0,04 

12 

• 

F 2 
K 

p2 
IT 

2 

G K * 
G
"""'"2' = 0' 99 - 0 + ' 

p 

= 0,25 ± 0,06 ; 

£+(0) = 0,9 + 0,02 . 

llpHBeneHHble BbiWe 3H8~eHHH pacnanHbiX K 

H8XOnHTCH B XOpOWeM COI'll8CHH C pe3yllbT8T8MJI 

F2 
K 

F~ 
IT 

2 
FK 
p2 

IT 

F~ 
Fr- = 

IT 

1,28 ' 

0,28 /9/ 

1,3 /10 I 

p2 
K 

F2 
IT 

' 

= 0,27 I 

0TM'eTHM, ~TO OTllH~He BellH~HH ( 19) OT pE 

/5/ 
B ( 16), CBSI38HO C TeM, ~TO Mbl He npeJlfiOll8 

na cyMM G K • = G K H BMeCTo aT oro Hen om 
A 

Hy WHPHHhl pacnaJlOB K * .... K + IT • 

11 one T8BllHH cpeJlHHe BellH~BHbl (19) B HepB 

~HM cnenyiOI!lBe orpaHH~eHHH Ha Macey K -Me3 

m K ~ 860 Maa, ecl1B - ..;T< c < 2..; 

13 



paaHna cyMM 

OOTHOWeHHSI 

( 4). 

KSFR 
/6/ 

2 

~ 
m2 

p 

2 

2 FIT • 

n1 
KCrrepHMeHTanhHOft HH$OpM8UHH 

FK 
(-

FIT 

1 
f +(0) ) e:o:p = 1,28 ± 0.06 (17) 

eu, d) rrpearrono*eHHSI 0 paBeHCTBe pacnaaHhlX KOHCTSHT CTpaH-

opHbiX H rrceaaoaeKTOpHbiX Me30HOB: 

GK*=GKA 

aCTOSillleft pa6oTe Mbl OTK83biBaeMCSI 

CTO 9TOro HCITOnh3yeM $opMyny (15) 
/8/ 

eHTanbaoe 3Ha~eHHe 

( 18) 

OT npaBHna CyMM ( 18) t 

anSI wHpHHhi pacnaaa H ee 

r ( K * .. K + IT ) e:o:p = 50 Mae • 

ynhTSTbl Bbi~HCneHHft HeH3BeCTHbiX ITOCTOSIHHb!X HMeiOT cneayiO-

1,33 + 0,07 

..-

2 
G KA 

G2 
p 

1,17 + 0,04 

12 

F 2 
K 

p2 = 0,25 ± 0,06; 
IT 

2 

G K * 
G2 

p 

= 0,99 + 0,05 

f+(O) = 0,9 + 0,02. 

TipHBe.lleHHbie BbiWe 3Ha~eHHSI paCDS.IlHbiX KOHCTSHT FK 
HaXO.IlSITCSI a xopoweM cornacHH c pe3ynhTaTaMH .llpyrHx pa6oT: 

F2 
K 

p2 
IT 

2 
FK 
F2 

IT 

F~ 
Fr- = 

IT 

1,28 , 

0,28 191 

1,3 110 I 

p2 
K 

F2 
IT 

, 

= 0,27 Ill I 

(19) 

H FK 

0TM9THM, ~TO OTnH~He BenH~HH (19) OT pe3ynhTaTa , rrony~eHHoro 
/5/ 

a (16), CBSI3aHo c TeM, ~To Mhi He npeanonaraeM BhmonaeHHSI npaaH-

na CYMM G K * = G K H BMeCTo aToro HcrrollbayeM H3BeCTHyiO aenH~H-A 

By lllHPHHhl pacna.llOB K * ... K + IT • 

TioacTaBnSISI cpe.llHHe BenH~HHbl (19) B HepaBeHCTBa (7) H (8), nony-

~HM cne.llyiOlllHe orpaHH~eHHSI Ha Macey K -Meaoaoa: 

m K .:S 860 Mas, ecna - ..;T< c < 2 ..; 2, (20) 

18 
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I 
I 

I 

I, 

I, 

I 

I~ ,.-

mK ~ 1420 Msa, ecnH c <-- y 2 HJlH C > 2 y 2 . (21) 

3Ha'leHHe M8CCbl m K ~~~;~0 Msa, KOTOpOe o6cy>KnaeTCH B CBSI3H 

C sxcnepaMeHT8JlbHOii pa60TOA , He conep>KHTCK B o6naCTSIX, orpaHH-

'leHHbiX HepaaeHCTBBMH (20) H (21 ). OnHaxo anonHe nonycTHMO Taxoe 

x/ 
yaenH'leHRe rpaHHU STHX o6nacTeii , 'lTO sHa'leHRe m K "'1100 Maa 

6yneT axonHTb a o6nacTb, orpaHH'leHHYIO caepxy, xoTopaH npenno'lTHTeJlb-

Ha C TO'IKH 3peHHH OU9HKH C "' -1,25. 

ManoaepoHTHo, 'ITO m K+ m > m > m K rr- K 
ToKo TaKR9 K -Me-

30Hbi Ha6niOnanacb 6bi no pacnanaM K ... K + 2 y , xoTopbie noxa He 

/13/ 
o6Hapy>KeHbi • 11HTpHryeT cny'laA paaeHcTaa Mace: m K = m K , T.e. 

xorna K -H 

/9/ 
K - MeaoHbi cocTaBJISIIOT ny6neTbi no 'l~THOCTH •. Mbi 

snecb He 6yneM o6cy>KnaTb nono6HyiO CHTyaURI0 0 a JlHlllb OTM9THM 0 'ITO npR 

STOM B03HHKaeT CJlO>KHb!A: aonpoc HneHTHcjJHKaU HH K- H 
K -M930HOB 

H R3y'leHHe K e 3- pacnanoa cneJlyeT npoBOJlHTb npHHUHnRaJlbHO BHb!M ny-

TeM, 

§7. npH. aRaJlR3e JlaHHbiX no Ke 
3 

- pacnaJlaM o6bi'lHO npa6era10T x na-

paMeTpH3aUHH: 

t 
f+(t)= £+ (0)(1 +X+ - 2-), - - - ~ 

e<t)== 

11s (13) cneJlyeT, 'ITO 

2 
mrr 

f_(t) 

f +( t) 

X+= 
m~* 

0,0238 ' 

x/ !13MeHeHH9 rpaHHU CBH3aHO C yTO'lH9HH9M 3Ha'leHHA pacnaJlHbiX 

KOHCT8HT F K H F K 

14 

• 

'lTO xopowo cornacyeTCH c ycpenaeHHbiM sxcnep&M 

/14/ 
napaMeTpa h + 

(X +) e:zp = 0,024 ± 0,008 • 

3xcnepHM9HT8JlbH8H CHTy8UHH OTHOCHTeJlbHO C 

pa e noBOJlbHO HeKCHBK, T,X, pa3JlH'IHble MeTOabi 

K p83JlH'IHbiM, nJIOXO COrJlaCyiOWHMCH 3H8'leHHKM 

CornacHo (14), cjJopM-cjJaxTop f_(t) H, cneJ 

38BHCHT OT 3H8'leHHA M8CCbl K -Me30HOB H nap~ 

CBH38Hbl Me >Kay co6oA COOTHOWeHHeM ( 6 ) , n OSTOMJ 

38BHCHMOCTb e JIH6o OT napaMeTpa c ' JlH 

soHoa. Ha pac. 1 npencTaaneH rpacjJHK, H306pa>KaiOJ 

OT napaMeTpa C , KOTOpb!A: H3M9HSI9TCSI B HeKOTC 

>KaWeM TO'IKY 

OT MaCCbl m K 

c = -1,25, a Ha pRe. 2 naH rpacjJRJ 

H3MeHHIOIIleACSI B HHTepaane 0 

Bbi6op HHTepaaJIOB CBH38H C OlleHKOA c .. -1,2f 

§8, B 3aKJliO'leHRe nepe'lHCJlHM OCHOBHbl9 pe3) 

pa6oTbi • 

Bbmo cnenaHo npennono>KeHRe, 'ITO narpaH>t 

He conep>KRT 'lJleHOB TpeTbeii CTeneHH no npOH3BOnJ 

3BOJ1HJ10 yc~aHHTb HeonH03Ha'lHOCTb cjJopM-cjJaKTOpOI 

/3/ 
JlO>KeHHe B03HHKJ10 B CBSI3H B pa60TOA H BnOJlHE 

Ton, npenno>KeHHbiA a sToA pa6oTe nnsr cny'laH rpy1 

MO>KHO 0606IIlHTb Ha rpynny StJ ( 3 ) X StJ ( 3 ) • 

15 



m > 1420 Mas, ecnH 
K-

c <- v 2 HnH C > 2 y 2. (21) 

MaCChi m K ~ 11i~0 Mas, KOTOpOe 06Cy)l(ll8eTCSI S CSSI3H 

pa6oToA , He coaep)I(HTCSI s o6nacTSI~, orpaHH-

seacTsaMH (20) H (21) • 0AH8KO snonHe aonyCTHMO T8KOe 

x/ 
o6nacTeA , 'ITO aaa'leHHe m K "'1100 Mas 

Tb s o6nacTb, orpaHH'l:eHayro csepxy, KoTopaSI npeano'ITHTenh-

oueHKH c "' -1,25. 

'ITO m K+ m TT~ m K > m K T,K, T8KHe K -Me-

6hi no pacnaaaM K -+ K + 2 y , KOTOphie noKa He 

HHTpHryeT cnyqaft paseHcTsa Mace: m K = m K , T,e, 
/9/ 

K - MeaoHhi cocTasnSiroT ay6neThi no 'I~THOCTH • Mhi 

o6Cy)I(AaTb nOA06Hyro CHTyaUHID, a nHWb OTMeTHM, 'ITO npH 

cno)I(HhiA sonpoc HAeHTHcpHKau HH K- H K -MeaoHos 

K f 
3

- pacnaaos cneayeT nposOAHTb npHHuHnHanb.HO H.HhiM ny-

JJ.aHHhiX no Ke 
3 

- pacnaaaM o6hi'IHO npH6eraroT K na-

t 
f+(t)= £+ (0)(1 +X+--), 

- - - ~ 

f_(t) 
( (t) = 

f +< t) 
• 'ITO 

X+= 

2 
mrr 

m~* 
0,0238 ' 

MeHeHHe rpaHHU CSSI38HO c yTO'l:HeHHeM 3Ha'l:eHHA pacnaJJ.HhiX 

FK H FK 

14 

.,. 

'ITO xopowo cornacyeTCSI c ycpe.QHeHHhiM axcnepHMeHTanbHbiM aHa'l:eHHeM 
/14/ 

napaMeTpa X + 

(X +) ezp = 0,024 ± 0,008 . 

3xcnepHMeHT8nbHaSI CHTyallHSI OTHOCHTenbHO onpeJJ.eneRHSI napaMeT-

pa ( llOBOnbHO HeSICHaSI, T,JC, pa3nH'l:Hhie MeTO.Qhi H3MepeHHA npHSOJJ.SIT 

x paanH'l:RbiM, nnoxo cornacyromHMCSI aaa'l:eHHSIM ( 
/8,5/ 

Cornacao (14), cpopM-cpaxTop f_ (t) H, cneJJ.osaTenbHO, napaMeTp ( 

3aBHCSIT OT 3Ha'l:eHHA MaCChi K -Me30HOS H napaMeTpa C , KOTOphie 

CBSI3aHhi Me)I(.Qy co6oA: COOTHOWeHHeM ( 6 ) , n OSTOMY B03MO)I(HO H3y'IHTb 

3aBHCHMOCTb ( nH6o OT napaMeTpa c , nH60 OT MaCChi K -Me• 

aoaoa. Ha pRC, 1 npe.QcTaanea rpacpHK, H3o6pa)l(aromHA aasHCHMOCTb ( (0) 

OT napaMeTpa C , KOTOpbift H3MeRSieTCSI S HeKOTOpOM HHTepaane, CO.Qep-

)l(allleM TO'IKY C = -1 ,25, a Ha pHC, 2 .QaH rpacpHK 38BHCHMOCTH ( (0) 

OT MaCChi m K , H3MeHSIIDllle:ACSI B HHTepsane 0 < m K ~ 860 ( ITOJl06Hbl:it 

Bbi6op HHTepsanoa CSSI38H C OlleHKO:it c .. -1,25). 

§8, B 3aKnro'l:eHHe nepe'IHCnHM OCHOBHhie peaynbTaThl HaCTOSillle:A 

pa6oTbi • 

Bhmo c.QenaHo npeJJ.nono)l(eHHe, 'ITO narpa.H)I(HaH L K * K 
17 

( 10) 

He CO.Qep)I(HT 'lneHOB TpeTbe:A CTeneHH ITO npOH3BO.QHhiM none:A, 'ITO no-

3sOnHnO ycTpaHHTb HeO.QH03Ha'l:HOCTb cpopM-cpaKTOpoa f± (t ) , 3To npe.Qno

/3/ 
no)l(eHHe B03HHKnO B CBSI3H S pa60TO:it H snonae B03MO)I(HO, 'ITO Me-

TOJJ., npeJlnO)I(eHHbr:A a a'To:A pa6oTe .QnSI cny'l:aSI rpynnhi SU ( 2 ) x SU ( 2 ) , 

MO)I(HO 0606lllHTb Ha rpynny SU ( 3 ) X SU ( 3 ) • 

15 
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/2 5/ 
B oTnH'IBe OT • ae npe.QnonaraeTCSI BblnOnHeHBSI npaaana cyMM 

G K * = G K A' scne.QCTBBe 'lero nony'leHKbie HaMB KOHC'taHTbi cna6biX pac.., 

/2;5/ 
na.QOB (19) HeCKOn&KO OTnB'I8IDTCSI OT KOHCT8HT0 BCnOn&30B8HHbiX B . • 

noKa3aHa CBSI3b HepaseHCTB (7) B (8), orpaHB'IHB8IDWHX Macey 

•" 1< -Me30HOB, CO 3H8'19HHeM napaMeTpa HapyweHHSI CHMMeTpHH C • no.Q-

CT8HOBK8 (19) B HepaseHCTBa (7) B (8) npHBO.QBT K orpaHH'I9HHSIM (20), 

(21). 

nony'leHbl BbipalKeHBSI .QnSI ciJ<>pM-cllaKTOpOB f± ( t) , r.Qe H9H3B9CT-

HbiMH napaMeTpaMH SIBnSIIDTCSI Macca 1< -Me30HOB H napaMeTpa C 

KOTOpbie CBSI38Hbl COOTHOWeHHeM (6). l13y'leHa 38BHCHMOCTb napaMeTpa 

'(0) OT C HOT m 
/( 

AsTop BbipaJKaeT rny6oxyro 6naro.QapHOCTb B.H. OraeseuKOMY 3a 

npeJlnOlK9HHyiD 38Jl8'1Y, UeHHyiD KpHTHKY If MHOrO'IHCneHHbie COB9Tbl, 

M.H • .lllKrapKasa 3a Bbi'IHCneHHSI sa 3BM H B.M. 3ynHHKY 3a o6cyJK.QeHHSI. 
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/2 5/ B oTnH'IHe oT 1 ae npeAnonaraeTcs a&mon&eRBH npaauna cyMM 

* = G K A, BCneACTBB9 'lero nony'leH&hle HSMB KOHC"tBHThi cna6hJX pac

/2 5/ ( 19) H9CKOnhKO OTnH'ISIOTC Sl OT KOJIC TBHT 1 BCnOnh3088BHhiX B ; • 

DoKaaa&a CBSI3b &epaBeJICT8 (7) B (8) 1 orpa&H'IBBBIOIIlHX Macey 

•"" CO 3H8'19JIH9M napaMeTpa HapyiileHHSI CBMt,f9TpBB C • DoA-

(19) B HepaaeHCTBS (7) H (8) npHBOAHT K orpaHB'I9HHSIM (20) 1 

Dony'leHbi Bbip8>K9HBSI AnSI 4JopM-cflaKTOpOB £± (t) , rAe H9H389CT

K -M930HOB H napaMeTpa C 

CBSI38Hbl COOTHOIIIeJIH9M (6). J13y'leHa 38BHCHMOCTb napaMeTpa 

OT C H OT m 
K 

AaTop Bbipa>KaeT rny6oKyxo 6naroAapHOCTb B.l1. OreeaeuKOMY aa 

O>K9HHYIO 38Jl8'1Y 1 U9HHYIO KpBTHKY H MHOrO'IHCneJIJibl9 COB9Thl1 

n>KrapKaaa 38 Bbi'IHCneJIHSI JIB 8BM H B.M. 3ynHHKY 3a o6cy>KA9HHSI. 
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