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Semileptonic decays of H and !I tiu~sous t>ro\·idc anid~al laboratory to Jtudy the 
strahgeness violating !::J.Q = !::J.S= -1· lwdn>tlie c:mrcut.s: . 

(7r0 (q)IV,.IK+(k)) ~ (k + q) .f+(t) + (k- q),J_(t), I= (k- •d, 
{K-(q)li',.ltJ(k}) "' (k' + '1 ),J!(tJ + (1.· - 'l ),,f~ ( t). . 

(1) 

Forin factors /± and their linear miuhitwtiou 
0 

0 ,· • • 

0 t 
f 0(t) =J+(t) + u 2 _ n> 2 f-;-(t), .:, (2): 

. ·~~. 

where-M and ni are the masses of k:ioh :uid j>iou tespb:tivdy, arc the subject of 
0 

exp~rimental[l-,5] and thr:orctical [13 9,iG,17] t.reatment dui·ing last decades I. 

In this paper we suggest a tttcchauisll.t \vhich. ;,i!rtuit.:> to take into accmiut the strong 
interaction effects in all ~rdc!rs of Chiri1i Jii:i-btrlnttion theory. Namely, oii~itting 
the excited vector meson stllh!:> WPmay i·csti-id oursdvPs wit.h the Vl'cP and tp1

0 

contributions froth the ~ffedive .Chitllll:•grllligiau [13 lG]: 

.c 1s (·a )2 ig;;,S . [
0 

D ] 
0 = 2 p ,.<p .· - v'2 ~) \·,, tp, Jl'P 

- 121/;Sp ((tpB,.tp)2 0~ 'P2(u,,tp)2)+ ... 

(3) 

where J, ~ 94 MeV, gP"" is u;c c~mpliHg con~t.aut"which dctcnninc thep meson 
width (g~"" ~ 32). T!te ~>ct.cts of pscudoscalar and vector tn~!sons are defined as 

(~~}. ,+ J(+ ) . . ( '* p+ ](•) . 2 . ' 
r.-0 

. TJ • ""0 -. - - +w ..... o tp= 71" -72_+7s I~ , ~. = P_ ~: I-. _ ":· . (4) 
](- yo 2ry . • y•- 0 r·o ¢ \ -V'ii . \ \ -

Denoting graphically theamplit.ncief> of (K+~0) and (1JI(-) transitions as empty 
and filled circles: 

1 
The width of the semileptoni~ decay 1J-+ K "'~is it;tforlunatl'ly too small ( ~ G 2(/l'!'l-

M)
5 

R: 3.·10-lt eV) to be measured [li)." . · .· 
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we put the system of graphical equ_ations for them in fig. 1. 
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Figure 1: Graphical equation for transition form fact~rs . 

The corresp~nding sy~tem of integral equations for fonn f~~tors /±, Jl turns out 
to be a pure algebraic one: . 

0() . 1 ° 0() {3 
f+ = h t , h = h t v 2' 

f- = (UK+ K-,o,o + -J'iaKoK-1r+Jro )At +UK+ K- 71,oA2, . -

~~ =aK+K-'l'IA2 + (-J'ia~~K-1r~,o + ~K+K-71~o)At, 
M-m · t 

A1 = M + m I'lrf+(t) + (C + (M + m)2 I1r)f-(t), 

M - M 71 1 . t ) 1 ( ) 
A2= M+M/'~h(t)+(C-Co+ (M+Mn)2J'~ J_ t. 

(5) 

The integrals over loop momenta are divergent. In fact this divergence is absent 
d1,1e to f?rlll: factors denoted in (5) by a;. The uncertainties induced by them can 
be taken into account by the introduction of the subtraction cons'tant c in the 
dispe~sion relation for them. Moreover we may consider the vertex functions in the 
scattering-lengths approximation: · 

.......,. . &:aw:m __ "i.W-! 
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[ 1 ( M, ) 1 ] 
aK-Ko,.+,.o = 0, ;·• ai+ K-,.o,o .= 47r2 r; - 12 1 - MK. - ' 

· 3(M; - M 2 1 1 . 
aK+K-'1'1 = 47r2 r; (-12 + 2aK], 

aK+K-'I"o = 
.,f3M(M11 + M [-_!_ + .!_aK] 

47r2 r; · 12 2 . '. 

.../6M(M11 +M 1 1 
aK-K0 '1"+ = 47r2 r; [-12 + 2_?'K], 

2 J2 . 
gP"" "= 0.36. aK=-Mz 

K• 

(6) 

We use the naive . K*(890) dominance for tree-like graphs in the graphical equa
tions presented in fig: 1: 

~~(t) = r1 - ~k.r
1 

(7) 

The remaining notations used in (5) are: 

I,=I,((M :m)2}' 111 = I'~((M:M11 ) 2 ), (8) 

00 
dx 1 m 2 M 2 

I;(z) = j x2(x- zlf(x), >.,(x) = >.(x, (n;+ M)2' (m + M)2)' 
. ' . : 1. . . ' . . . . .. 

. '• M,2 M,2 

>.11 (x) = >.(x, (M
11 

+
11
M)2' (M

11 
:J- M)2 ), 

( M 2 +M)2 
m+M d oo 

C0 = J x~ >.! (X) + J 
1 <~:tfF 

dx ·1 1 · 
2(M(x) -.>.Hx)) ~ 0.47, 
X , 

>.(a, b, c) = a 2 + b2 + c2
- 2ab- 2ac .:.._ :ibc. 

and M11 , MK· are the masses of 77 and K* mesons respectiyely. To determine the 
subtraction constant C we use the Callan-Treimal1 relation [5]: 

f+(to) + f_(t~) = ~: = 1.22, t0 = M 2
- m 2

• (9) 

··.· 

There are two vahies for the subtrac'tion constant' C frorii'the numerica:l solution 
of (5,9): · 

Ct = -1.8, Cz = 4.35. J, (10) 
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Using these values we obtain for the experimentally observable quantities. 

J_(t)i 
. ~(0) = f+(t) t=O ' 

>.+,o~~ ~zd'd}+.o(i)i· .. ; 
. t. .• 1=0 •. ... ; 

(11) 

the results, which ar~ 0~iven in the Tabl~ 1. \Ve put there also the world aYerage 
values [4]. On can see that at the value C =. -L8 there is reasonable agreeib.ent 
with the experimental data. 

Table 1. Param~ters ~(0), >.+' a~1d >.0 fordifferent choice; of C in comparison \vith 
experimental datci. . . 

. c ~ -1:8 c ·= 4.35 PDG [4]. 

~(0) -0.14 .. -:-0.11 -:-0.35 ± 0.15 

).+ 0.024 . 0.024 0.033 ± 0.008 

>.o O.D17 0.020 0.004 ± 0.007 

Note also that the experimental data from the K~3 decay [4] differs considerabl)· 
from the charged kaon decay data. Existing theoretical predictions [6-9] are also 
far from agreement. Further expcri,mental investigations arc desire<~. 
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Ap6yJoB A.E., BocKpe<.:eucKIDJ 0.0.: Kypaes 3.A. 
\• 

Monenh J.Uill a,upouuoro TOKa B KJ.l3-pacna.ue 

' - . 
Jl.;ill ¢opr.tqJaKTOpOB, OHHCbiBaKlllUlX IIOJIYJICIITOIII 

H T\ ~ /(::~+V, IIOCTpOella CHCTet.ta lliiTerpaJlbllblX ypaBil 
xon· o~uosau ua Monemt 3cpcpeKntBHoro KllpaJlbHoro JJa 
T<lBall perynllp113aUIHI neTJieBbiX HIITerpanOB ocyiUeCTBJI 
rnelll{ll Kannaua-TpeiiMalla. nony4aeMble npencKaJalll 
MeiiTaJibllblMII ,UailllblMII. 

Pa6ota si>mom.Iella B Jla6opai'opnit Te~peTII4ecKoii 1 

sa 0115111. 
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A system of integral equations for form factors des 

r ~ 1tO~+v andT\ ~ r~+v is built. It isbased on tl), 
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'of -the Callan.:....:... Treiman relation. Our predictions ar 
with recent experimental data. 
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