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1.. Introduction 

In the note, eleotroweak decays of kaons: K1 , sfo2j" and K-s>2 W­
are considered 1 ) .The decays KV s" 2 ({and K .... 2w-' are due to both 
electroweak and strong low-energy interactions. For describing weak 
interactions we USe an effectlve Lagrangian obtained in [2] . In 
terms of this Lagrangian weak verticestake the form of four-quark 
operatora, the structure of which ia defined by the Standard Kobayashi­
Maskawa Model (KM) [3] with. the ac c ount of the QCD-interaction.Matrix 
elementa of four-quark operators are due to low-energy strong inter­
actiona. Feynman diagrama of matrix elementa contain strong quark­
-meson vertices and divergent quark loops. Por describing strong 
quark-meson verticea and quark loops it ia convenient to employ the 
Chiral Quark-Loop Moqel (the CQL-model) [4.5] . Matrix elements of 
four-quark operators can be expressed in ~erm8 of square- and loga­
rithmic-divergent integraIs 

I -3/ 5 cI~ .3 r e : 
-/(l?1.t ·) = ( 21r)'f h7.~-k2. =1'6;r,2L/t -Mt~tn{t'+A~h?,~)].J 

t 

I,,(h1 ' ) n1 ' ) := -3t' (d~ :: 2... o __-/ 

.. 
c

J G-S'f)") rm/'-:-k2j(111}-k2j 1'6$'J'l.~~ - fJ2: 

o[m/ s; (I+/\~;n~) -J?:/tn(I+/12jm})]) 
(1 ) 

where 1\ is a cut-off pa rame t ez-, and m(. (l ,=""ot; S) la the maaa of a 
conetituent quark i. In the CQL-model /\ .,,1.25 GeV,htf zh1u '" 

..0.28 GeV arid Ir(:; =0 ..46 GeV.. With the help of these parametera 
one can calculate both alI strong low-energy coupling constante of 
four meson noneta (scalar, paeudoacalar, vector and axial-vector) and 
such important characteristic~tof strong low-energy interactions of 
mesona aa scattering Lengthe , 'ãlope pa rame t era , electric radii and s o 
on. The employment of the CQL-model for describing low energy strong 
interactions in decays KL' S"f>2 r and K..,,2 W- does not reeult in new 
low-energy parameters. Emphssize thet in the calculation, the rela­

tionahip I{(h1u)/""'~Iz.{h1l1 / H4~ )el, ia ampLoyed , 

~, 

1)The wave-functbons of KL and K mesons are connected with the wave­Q 

functione of 1\ and /(D mes oRa in a atandard manner [1] •ti 

I 
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Q'&tfbeabii~1Üi~..U.E.HCm',VT I 
U~f!}BflU H~CJrel1lDRitld 

_ ~1tt51f~!º--::EH~. 



------- - ------------------

The effective Lagrangian of weak interactions takes the form 
[2] 

-,tJ GF
 
cXeff =: J2 SfC,C3 (- -t. OOéJ OI -f- ~ 600 Q2. - o. 033 ~ +.
 

tS ' 

+6).()/~ Qs--e?/ooQ<;):: ~S(C(C3 "\ C.Q. 
,,2., ~,( I (2) 

{= f 

where (G-F/f2-)S( C1' ~J = I ..7?x/o- C GeV;.s(·=~'n.9c,/~·=~-j8,·{i·="~3) 
are KM-matrix elementa [3J • and Qi (i::1',2.), 5.6) are four-quark 
operators: 

01 =: [5;,. t(X{t- tS)cla ][Zig~ ((- t5")UgJ 
~ 

Q-a::: I s, rCI - tS)oIt:][~ t;<(1- t'6jutt ] .. 

Q~ =[Sa.r{(-t~c1G,] L L'itt:<{I-Ó.s)~8].1 
9=V"tJ!, s 

os:: lSa.~{-I-t~dtA] L zic ~ (l-ttS)t~]) 
:9.:v/~s 

Q,==I~õ'(I-t'5dfI] L l~~[t-f t5J'J~].; 
(J)

?=~c:l.s 
a,b=1,2,3 are colour indices. The effective Lagrangian (2) satiafies 
the selection rulea:!AS'j f , !ÓI/::: -//2. and }6I}=3/2:3 , 
where S and 'I are s t rangenee s and Laoe pí,n , The 1tiIJ=3/2. transi tions 
are carried out by the four-quark operator 

O'AI/::3/2. Q [Sa.tt/-itSjclo.][~~{I-'tSjtl~] - [.s;.r(l-05)%]. 

'1ds~ {f-t'S")oIgJ+ [~r(l-o-S)Uta.] [Ui. t!< (1-ó''f)o/, ] J 

(4 ) 

that ia contained in the Q1 and Q2 operatore with fector 1/) [2] . 
The remaining part or Lagrangian (2) leada to the I~I/:J 1/2. tranai­
tions. 

It ahould be noted tbat the ooefficienta tor the Qi-operators 
in the effective Lagrangian desoribing weak interactiona in kaon 
decaya depend on ol~ (J'A) , where o<,s (.1-1) ia the QCD- coupling 
constant for three quark flavours [2] , and ~ ~s the normalization 
point. In th~ effective Lagrangian (2) the ooeffioienta are calcula­
ted for o(, S (fi).D l' that oorreeponds to p ... 0.24 GeV. In ge­
neral} ~s (~J ia a free parameter in tbe CQL-model. Tbe choioe 

,­

ol.s()4) :=: I is explained by t he fact that only for o{$(/I)=1 
one can agree the tbeoretical vaues of decay Kl'S..,.2 t' a nd K.....2?í' 

amplitudes with experimental ones. 

The paper is organized as follows. In Sec.2 dec ay Kl'S..2 '6 
amplitudes are calculated. SectiQn J is devoted to the calculation 
of dac ay K...2 or amplitudes that are due to /..1.,T/-='/2 transi t í.one , 
In Sec. 4 decay K+2:Jr amplitudes t ha t are due tO/DIJ= 1/2 transi­
tions are calculated, In Seco 5 we discues the results obtained. 

,"r~ ,I 

l. 

2. Decays K1J, S .......2y.
 

In the CQL-model decay KL'S ....2 r- amplitudes are defined by c orr­
têct and pole diagrams 'in Fig. 1. Pole diagrame are due to the exchange 
of pseudoscalar mesons :;r~ '( I ? / a nd sea Lar' meson E:. (700). 

t ~r 

't: J5!;
eff kks g 

t~ 
t 

~ Contact and pole diagrams, defining decay KL'S~~ amplitudes 

Within tbe CQL-model accuracy (15~20%) the contact-dtagram contri­
bution can be neglected with respeot to the pole diagram on~ [y] . 

To calculate the pole diagram contribution , coneider quark 
diagrama determining matrix elements of four-quark operatore betwe~n 

states KO and X (where X... 7;0 I ? ,? /or E. (700)), (Fig~2). 
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Fig.2.	 Quark-diagrams, defining matrix elements of KO~P and KO+~ 
transitions, where pc 1J O}? and ~ / 

Write down the re~ult of the calculation: 

(1)'°/ Q2,./ }(O>:::_ (,11°/ Q-s/kO>:::.'/s<!líO/6if / k Ô>=- 12;3 pp!;;n;= Y.sX.J 

(,7i O) ~S-) 1<0> ='13 (7Jo/Q6/Ko>:;- f's.PX,; 

<71Qa / kO>= ~9 <7/Q1/ K O) =: f3 '::)('n{4,-~)X.J 

<7/ c93/ KO>= L(2.+ ~)-j('n(~-t9.P)-.f2 rJ;/1J, )(I.,.'Y3)~(~-fb,)]X~ 

~?J Q~}ko>=:[-(2-ff/3)~/h(f)iJ-IJp).,.Ii{;;//i;-)(t'-rf>/3) ~(~-!!P)Jx-, 

<7) &, IXO> ~ L- (~+ f }:I/n(Bo- tge) fl2(J;/1Jr)(~~')e&!(~-f?L.)Jx~ 

<tIQ2./Ko>== ~ <71/ a1 /}lD) =f3 eos (E{, -~)X I 

<7'(Q~J KO) :::[(2+Vs ) ~ (~-61 )+ 12{J-;I/;)((-1 ~J-j,h(~-bJp )]:XJ 

<7'ias /KO) =f:{t2+.f/B)~[li, -t9p)-Ji.l/;/~)f!'@)iJ,h/4-Ei-)]X
J 

<7/106 /KO) = [-(ófI=, +.P) ~(~-~ )-q(J;/f;)&;-f.f)*j,ltSb-4JjX; 

<f./ &(1)(°>= <tjcX2/Ko> :<EJ~/KO>= ~ 

(Ej Os ]KO):= ~<~I OS )KO> r ~3 l'f>/~ . 
(5 ) 

Here 19~ is a singlet-octet mixing angle of paeudoacalar meaona, 

I!J~::! t/I2J ;::;"=a()'3(J~ 1k,,1,1:>4 anrJ rs = ~2;Z? are PCAC 
(Partial ConservBtion Axial Current) oonatanta Df ~)( -meaona 
and a pseudoecalar atate containing only atrange quarka. In tbe QCL­
-model oonatanta F~ , FK and F are defined by the formulaB[~F a 

-'4z 
f!9i~M4l~{M4'.Jn-t~)/.i!] ~t!J.O~3G~ ~ . 

J7 t': I J f"/~('+A)l~ {.h-fLl.Jh:fsJ] rr
rI< ='l MJ,+#ts)l.I:l(muJMs)/c]= T ~(h.o'4'.I~) .r.n- =--r.1".s-;; .J
 
" - ~4 -- ~
 "s :~Ms[-L:J (~Jm~)/~] =/\l-'-tR (~.J~)] .~;c-~~,.7~
 

~(JWif)J'Hl,,) (6).1
 

-( !'I	 . ­where 2 e: O, rt' ia the renormalization oonstant of 9 -meaon wave­
funotione, that ia due to nondiagonal 04.1+ tranaitiona (1+ ia an 
axial meson). The conatant Z ia identioal for alI oomponente Df 0-­
-meson nonet [8J • The theoretical valuea of PCAC 'oonstanta are in 
good agr~ement with experimental datai f?~ a(0.09324 ~ 0.0013) 
GeV and FK/F~ -1.17 ~O.01 [1,9J. 

The parameters P.I ..P / and..P~re def1ned b,. the eXp1'8SBions: 

D= i!.:2 ~1-((~;')Jn~.5.tf{ ~.~ ;:;l 'l-/'.I\ :Z;(h7s ) 7Z~S'-(
 
J ,h1'} -1:~ A(i'-!.À/0/L 1 ...z;é~) J J ~
 

f ~= :z ~ 6'fA((+À)~~ ~y ..2((~){ A Px~f( / -rf~1~ 
c ?l .,;:r;::;:] . '1 - --~~ ...,. - ::"5"0 

.ht)<	 ~F;- J:;(mu) ..t((...J) ~ .À .2;. {b7.1J .I 

.fl/:: .2"34.'"t(I+AJh7~. !Jf=6A	 (~, 
)n~ J7:J..	 .)

J< ,r,-x 
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Qi 

Q1 

Q2 

Q3 

Q5 

Q6 

Table 1.
 

Num~rical values of matrix elements Df qi-operators
 

KO~ 2"0 I KO .....,. ~ I KO~ 7 I I KO~ E 

in un:1:ts by(1Jo/Qi JKO) =3.5X10-3,. Gev4 

O.-t> O1. O 0.8 

O0.20.3 0.3 

O0.4- 0.3 3.3 i
, I'i2317 .0 3.8 -37.0 

I 

i68-104.051.0 13.0 

Numerioa1 v~lues' of Qi-operator ~8trix elem~nts are presented in 
Table 1. Matrix' e1ements of KO .... '{ -' '(' trensitions are caLcuLat ed° '" Ofor 8p ::: ~21 CC IJp )~p ..-17.3 ± 3.6 .[10J). It should be 
noted that matrix element of the KO.J( transition strongly 
depende on the qua rk-maaa differenoe and 8.,e mixing angle. For 
exemple, for a fixed quark-msss difference the variation of 19~ 

by three degrees C 6)e ~ - 180) almost ~wice changes the matrix ele­
ment of KO ~~ transition. Thà sarna strong variation takes place 
for a fixed mixing anglo end a variBtion of qUark-m88s differehce. 
Suoh a strong dependenoe oan be explained by the faot that the cont­
rib~tions Df quark-oomponenta Cüu+dd)/J2 and as are subtracted in 
the KO ~~ transition matrix elemento The contributiona of these 
quark oomponente are of the aame order, thB~ ia why, a slight vari ­
ation Df one ,Df them leada to 8 significant variation of their diffe­
renoe. In the KO ~~' transition matrix elemen~ the contributions of 
quark-oomponenta Cüu+dd)/J2 and ss are added so, the in~luenoe of 
their variation ia not so essential. 

The choice f7 ._21 0. ia agreed w1th experimental data 011 two­ IR 
-p!,!oton deoays of '?) ,?' -meaone , For eR _-21 0 partial wid ths of 
deoays ~ -->. 2 ~ and? ~~ 2 ((' • oeLouLet ed in the CQL-model, 
are in good agreement with experimental dataI 

r (?-+~r) =: (~':I};-)?:s-*;;r!i,-&)-~~~(~-bJp)Jt;tl=: 

.. 
=- &;rl' e e ~ 

r (7~~ )~!' :r:" {o. 6-6:.t O. (;:(..:é ~ 1'0) keA/ [10]/
 

oG ~ h ~ 3

rel~t9Jt) (/J.Yf7J)IS-~{t9o-f)p)-+-ªr;~#(~-I})j (~)==: 

-=,y.~~~ 

Fel~~)-e-x;(-Y.(':étJ.~3)Kev ll-{J.J (~.Lf~:.t &.3~).KWLt'tR7. 

(8 ) 

Let us write down analytical expressions for decay KL'S~2~ ampli­
tudesl 

A (kL. ......Jtt):-- a: (Gps(~(e3) { ~., ~ <9'J'°IQ/AS/.:f/I<°)+
7i f-IJJ . In)< - ':'~ 

-#o §[S"-j('n(()õ8p)-~ 1'C!.of{Ib-t9p)] J:I e <7/Q/~S/t:I( );<0). + 
, rs )nK -)11~ 

.)--? :I . ~ 
+ f [5"eD1{fJo-E;p )+~ j.f1-th~-,9P)]m~_h7.~ <?I/Q/-M/::(/KO)J= 

s K " 
::;- 3.3 X lo-!JG-eV -~ (9) 

A(k~-t>~Õ)::: ~o7Jt::2'4 (G-p S, Ct' C'3) ('(EI OldS/~I/kO>'e-xJ?l's:{rn .i. 
J JTc; J1'1~ _ h7~ o 'l. 'Kj 

. ~~{h1K)=:~O)(1'O-9~CO:i~ (MK )~~~ ('Õ; (/?"1K ) Ge-v--: 

(10 ) 
Hera tl;AS/= ,=" 2: C,' 0(' , mE. -tJ. rr3Gw is tha mass of E. -meson, 

8éCh1J<) - a7.ct:9l.w?K/'i(MK)/(»11,2..-~l)]:~/.tlfnd !i{h-tx) :IGWis 
the partial width of decay E. ---!> 2 :Ji cf the virtual e -meson 
with energy rn L4,13] 2). The theoretical value cf A (kL. ~~ r')K 
ia in good agreement with the' experimental onel 

J ~ (Xk -+~)}€jc; (!J. {J,:t O. I~).x IÓ 9 GeAI; 
(11) 

the value of A (ks -')%).,th satisries the experimental constraint I 

IA(Ks~;lff)/~tf' « ~;< /o-gOeA/ ia. 

.:t ~ ~ ~ 2) !E.{1n r:(.!Jmu9/hrmx. ~ ....(h7K){/-1'h:Jr/~J=./~where 4-'h7c,{j.== 
::: 7'h','!i!:'/-YF;,-~4 GeA/ an /ib.nfh?X)=t'+ {JHl.-M}J/[~.ó~J~=t'.rs: are 

respectively the coupling constapt and .form factor Df decay 
é --> 2 7r of the virtual t:. -meson ,with energy h?KB, 1]J .. 

6 ~ 

~ ! 



I"I . 

3. /óI I :::: 3/~ tranaitions in decays K~291. 

The effective Lagrangian, aa tisfying the aelection rulee j6S1 a1 

and IAI/ =3/.2. takea the form [13] s 

~ IAI/::~ cr. . 
o<..., ~ff- :: 7fS(~f ~3'}( a tJ. x ({IAZ /-3/Pl. 

~ (12) 

An amplitude.}\ (}(~ó?9.i) is proportional to a matrix element 

<'#.7)/ Q/.6.r/~3.4 /K): 
~ -iZ -~ A (k~;q-)=3.5")((O <ól..T1 QJAIJ:~ JK) (GeAlj . 

(13 ) 

In the CQL-model matrix e Lemerit a <MI ()/~I/:.~ JK> aredefined 

by contact quark diagramsin fig.3. 

t]T'~ 

Cf, s 

Fig.3. Contact quark diagrama, defining matrix elementa 

-<t'/i" I Q/AII;;,ljl/(>. 

Aa a reault Df the calculation we get 

<ljí+)'f-) ~J~r/='/", JKO),Q - ~ ~7Y"J70 J QJAIJ.... ~ }k"::> =­

::7 0/3 <7J'ofJíO /&1.AI1:;1:J~ / x+>.J 
(14 ) 

where 

(~';:tí°l QlIlIJ=34 /K+>=- t ',,+~ /ft m;!(- (t;/')1;f'm:/~~)-

-(~() (#)(I-IJr,'iFI:)]:::- t'X 6 ..ss» ~Õ:l(Ci-e1/)~ . (15) 

Numerical valuea Df amplitudes and partial widtha Df decays K~2~ 

that are due to IAI/ -3/2 trane~tiona are preaented in Table 2. 

8 

Table 2. 

Nurnerical valuea of amplitudes and partial widths 
of decaya K.,2·?J • 

~. 

THEORY EXPERIMENT 
Decay

:1
 A 1=3/2 tranaition ~ 1=1/2 transi tion
 

I 
AA r Ar r

~~lI' 
K+~ T! Jf O 1.802.33 1.84 1.13 ° '
 °~! KO.... ,{ sr:q 1.10 0.40 30.0 297 27.7 253 

1K0~"o 1J0 2.20 0.80 .30.0 26.3 116149I 
! 
! 

Here A ia the absolute value of decay K~2 ~ amplitud~ in units 

li 
,lii 10-8 GeV, and r ia a partial d ec ay K~2!lí width in units 

10-17 GeV. 

.i 

I
 4. /.<1.r I "'1/2 tranaition~ in decaya K.,25Q,
 

}AIl:::a1/2 transitions take place in decays KO ~91+ ?r - and 
000\ K ~JT 1.1 • The effective Lagrangian Df weak interactions deaoribing 

/órl =1/2 tranaitions, can be obtained from (2) by aubtraoting (12)1 

/AI/::I/.:t.. /.AI/=~ a. 
;;teu =: àtu-;t:e.#- = ris( ~f e3 C/fãZ/a. I~K 

I (16 ) 
The decay KO ",,2 fJJ"' ampli tudea are defined by contaot and pole diag­

\) rama. The main contribution oomea from the pole diagrem with the 

ecalar €- (700 )-meson exchange , Within the acouracy of CQL model 

the contribution of oontact diagrame and pole diagrama with other 
4 

t reaonance exchange can be neglected aa compared to the ~-meeon one. 
'1)
~ l The matrix element < E / O IAII::0l./Ko> La oonneoted with the:~ 

matrix element <E: I Ó(G /Ko>' by the eq,uality: 

,'[ ~ ~ ~<f: /U( IA:rJ~/~ 1)<0>::::- éJ.O!J (E/&6 )1<0>=-1 'x 1/. :{ x /0 rae-vJ. 
(17 ) 

Deoay K°"",,2 sr ampli tudee that are due to I~.r / -1/2 trensi tiona 
, . 
í 
II
I

take the forro [13J 1 

i 9 

I 



. " 

h 
'I. 

A (/~{KO-~7í-f7T-) =A ~ (KC4,J7O;;;-o) = Cfç;1' C"" C.3 ..y.~4'g;:;,uh(~) 
't~ h7..:c~n:<:

2.. K 

. exp" ~ (InK ) · ~~ (rnJ< J'( €-I Q IÓXj=t'4t /KO> =­

'~-ll)f3.0XIÕ~€.1c'I't'J";~ (e;-W) 1
 

~ 
. 

(18)
 

where b;/:{;::: ~ {.h7X ) ::: 61. ~ O ie the amplitude A1/ 2 (KO..2 0~) pha s e ,
 

In the standard parametrization amplitude d ec ay K..20"'
 
phases are parametrized by two phases ~O and S; [14J that are
 
determined by etrong ?f~ -interaction in states with I=O and I=2,
 

1/2(KOrespectively. The phaa e S"' 1/2 of the amplitude A ...2.91') should
 
be compared with the phase ~ O. However, there are experimental data
 
only for the quantity: (~O - ~2) c56.5 ± 3.0° l15] that ie ext­, exp 
racted from experimental data on decays K~2?r • That i8 why, taking 
into account that a value of S' 2 is' small 8S compared to ~° ' i t is 
possible to compare ~ 1/2 with (~ - ~~ ). It ie easy to aea 
t~at the theoretical value S"'1 /2cG L 4° agreee wi th the experimental 
one. 

Numerical valuee of amplitudes and partial widths of decays 
k ~ ~ 9i , that are due to /óI Jo:: I'/,;t. transitions are presented 

in Table 2. 

5. DiscUBeion 

The obtained theoretical values 01' dec ay KL'S ...2 ~ -and K...2 '7J
 
amplitudes confirm the phenomenological rule ./~~J =1/2. The account
 

,.of the QCD-interaction in effective Lagrangian (2) plays an essential 
role for etrengthening /o z:/ ..1/2 trane:Í t í ona, The main contribu­
tion to matrix elemente of KO...X transitione, where Xc or 0.1 Z " ? I 

or E (700), comes from Q6-operator matrix elemente. The appearance of I 

the Q6-operator in effective Lagrangian (2) ie due to a diagram ~f the 
"Penguin~ type defined by the W-boeon and the glueon exchange [16] • 

In the decays KO"'2ffi the strengthening of I~ r J .1/2 traneitions 
ia due to the sealar meson ~ (700) exchange. The dominance of.e­
-meson ia not aurprised. Inthe CQL-rnodel the ~ -meson exchange 
plays an important role for desoribing many decaya (for example, 
~ ~ ? rrr:n.l '(' (li) -t 3~r';) and auch import~nt low-energy eharacteris­

tioa a8 eoattering lengths and polarizabilitles [17] 
It should b~ emphasized that matrix elemente of four-quark 

operatore e a LcuLa-t ad in the CQL-model do not contain new low-energy 
para~eters. For deseribing Btrong low-energy interactionB in kaon 
deoaYI!I Buffieient are three parameters s 1\ .1.25 GeV. md:",~.0.28 GeV 

and m cO.46 GeV. In our calculation the sole free parameter iss 
, a normalization point /LI , or accordingly 0(.1' (..;'W) • The appearan­
: I ce of a normalization point is due to the account of QCD-interactions 

for obtaining the effective Lagrangian of weak interactions. We choose 
d s (;t1)::: I which corresponds to)U=0.24 GeV.ln this case theore­

. tical values of kaon decay ampl~tude8 can be agreed with experimental 
values within 30% accuracy. 

In oonclusion 1et us discuss decays K"'391. Since the energy­
release of decays K...3Oi is sufficiently small(of'an order Df 0.025 
GeV per one decay partícle), the soft-pion approach (low-energy limit)~' is a good approximation for their description. In the low-energy limit 
decay K-+3 qr ampli tudee c an be connected wi th decay K-t2Q'J ampli tu­

dee [18] J;jJ,4(X~:%-f.J]jJIIA-(x~;4;°.Jrl):JA(k~7i+5-J'r(1/./i J=CIi/F;,)J.4(Kq,"'~~tq. 
In this approximation one.obtains	 < 
r(X+~~Jj+lr) (rinx.-mJT) 

-" f. 5 PIs (s -f~)~F(x°-'!l7j+jrJ - 6.y]j'lf:~.1h1 /m.:l - ~m.{\1/<. s~ - JT . 
;r K l '. K .JIrJ 4'm :l.. 

~ ~ 71"
 
'[Ch1K -}1ifJrj-s] 7{h?)(+m,,)~s]":l=I. 3S-xt'O-~
 

-I',i
j(x-t-7cX)J+.7J" -) = 4" r (X+~J<.~.7J"+) =='-r. o»1'0 GW. 

(19 ) 

The theoretical values of decay K"'39'J amplitudes agreed wi th 
~	 -~ experimental values: I '(X"'-".);lJit:.Ji-j=-:(:t.fJ8..:i~O:l)X)O Gev'and r(Kf~

·1 -'f>~:1J07JtJ:::(~g/J..:ttJ.O.y))(IO-{8Ge1/ [1] • 
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BonKoB M.K., HBaHoa A.H., Tpo~4KaR H.H. E2-86-414 
K~panbHBR MOAenb KBapKOB~X neTenb 
H npaB~no ól a 1/2 B pacnaAax KaOHOB 

Paccxo'rpeau cnaõue pacnaA~ KaOHOB: K ... 2y, K ... '2" ~ K ... 3". AaHo reo­
peT~4eCKoe nOATDepmAeH~e $eHOMeHonor~4eCKoro npaB~na ~ I ::: 1/2. AnR on~ca­
HHA cna6~x B3a~MoAe~cTB~H ~cnonb30BaH 3$$eKTHBH~~ narpaH*HaH, Ha~AeHH~H B 
ctaHAapTHo~ MOAen~ K06aAWH - MacKaB~ C Y4eTOM KXA-B3aHMoAeHcTB~R. Cna6~e 

sepWHH~ HMe~T BHA 4eT~peXKBapK06~~ onepaTopoa. HH3Ko-3HepreTH4ecKHe MaTp~4­
H~e 3neMeHT~ 4eT~peXKBapKoB~X onepaTopOB B~4HcneH~ B KHpanbHOH MOAen~ KBap­
KOD~X neTenb /KMKn/. B KMKn aMnn~TYA~ pacnaAOB onpeAeneH~ KOHTaKTH~M~ ~ 

non~CH~MH AHarpaMMaMH. nOcneAH~e 06ycnoBneH~ 06MeHOM nceBAOCKanRpH~M~ Me30­
HBMH "O,~ H~' H CKànRPH~M 'Me30HOME /700/. B npeAenax T04HOCT~ MOAen~ 
/15+20%/ BKnBAOM KOHTaKTH~X AHarpaMM MomHO npeHe6pe4b no cpaBHeHH~ c BKna­
AOM nOmOCH~)4 AHarpaMM. OCHOBHO~ BKI1aA B HH3K03HepreTH4eCK~e MaTp~4H~e ane­
MeHT~ nepeXOAOB 1<0 ... X(X ::: "0, ~ ..~' HnH ( (00)) Aa~T MaTp~4H!>le 3i1eMeHT~ 
nHHrsHH-onepaTopa Qo' TeopeTH4ecK~e 3Ha4eHHR aMnn~TYA pacnaAOB K ... 2y, 
K ... 2" H K ... 3" cornaCY~TCR c 3Kc~ep~MeHTanbH~M~ c T04HOCTb~ AO 30%. 

Pa60Ta B~nonHeHa B na60paTopH~ TeopeT~4ecKoH $~3~KH OHRH. 

Ilpenpmrr Om.eromeHHoro aacraryre anepasrx Hccne.a.oB3.HHH.lly6Ha 1986 

VoIkov M. K., Ivanov A. N., Tro i,tskaya N. I.	 E2-86-414 
The Chiral	 Quark-Loop Model and_ the ~I ::: 1/~ Rule in Kaon Decays 

K ... 2y, K ... 2" and K ... 3" kaon decays are considered. A theoretical 
groundwork is given for the phenomenological (~I) ::: 1/2 rul~. For descri ­
blng weak interaction ~he effective Lagrangian has been obtained In the 
standard Kobayashi-Maskawa model with the~account of the QCD-Interaction. 
Weak vertlces take the form of four~quark o~erators. Low-energy four-quark 
matrlx elements are calculated In the Chlral Quark-Loop Model (the CQL-mo­
dcf). In the CQL-model decay ampl itudes of kaons are defined by contact 
and pole dlagrams with exchange of pseudoscalar "0, ~ , ~' -mesons and sca­
lar, (700)-meson. The contrlóutlon of contact diagrams, as compared to pole 
dlagrams, can be neglected within the CGL-model accuracy (15-20%). The main 
contrlbutlon to low-energy KO-X transition matrix elements (X ::: "0, ~, ~' 
and,) comes from Penguin operator matrix ~lements. Theoretical values of 
decay K ... 2y, K'" 2" and K ... 3" amplitudes are conslstent wlth experimen­
tal dnta wlthln 30% accuracy. 

The Inv~5tlgatlon has been performed at the Laboratory of Theoretlcal 
Physlcs, JINR. 
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