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On the assumption that only the.vector current contributes to [(~decay its matrix 
element can be written as [1; 2) · .c.· · · ·· . . / 

M = ( GF/V2)V,,,(f+Pcr +f-qa)tf,/y"(l + ')'s)tP.+ (I) 

wher~ tfv and tPe+ are the leptonic spinors, p =PI(+ + p,o, and q = PK+ + p,o is the 
four7momentum transfer. to the dilept~n systenl. The vector form factors are functions. 
of only the square of the invariant mass of two leptons and usually parametrized in> 
q2 as follows: . . . . . . 

. ,. · ., J±(q~) =/±(O){l+.\±q2 /m!o). · :: (2) 

Since the contribution from f- in the square of ](~·matrix element' is J;r~portional to 
the lepton mass, therefore the value of .\_ does not significantly affect the electronic 
decayrate. . · .. ::. '· •··• : · ,,.· · 1 ;_ · · 

The/{~ decay has be~n investigated at the HYPERON ~pec,trOJycter (3, 4]. The 
experimental facility is located ·anhe Serptlkhov accelerator in a 5-::- 15. Gevfc posi-
tively charged secondary beam.' ' . 

After data proces~ing, the number of good{(~ events which we found is 3.2 x l04 • 

The q2 dependence of the vector ·form factor f+ can be extract~d in a model
independent :way by comparing the observed distribution of events to the distribution 
which is· predicted. from Monte Carlo simulatiol!'with 'using ](~ matrix element at 
q2 = 0. . . .• .· . ·,: ; 

. ·A sample of 1:5 x 107 ](+ decays was generated by the Monte Carlo technique. 
The experimental and simulated events were reconstructeil with the same analysis 
program: The ~imulation tobk into acco~mt all cuts wl~ich are appliecl tci the e)q)eri-' 
mental data, the trigger requirements, the acceptance of th~ set~ up, 'a!id uriceriaintie5 
in determination of the particle kinematics paraiJielers. , \ 

After comparing the experimental and simulated distributions we obtained q2 de
pendence(fig.'l) of the f+ 'vector form faCtor and approxi;nated it 'with' :li~-
eat ; function (~). The best fit gives the following value of the'slope, in the f+(q 2 ) : 
linear expansion (5] ' · · · ·, · · ·- · · ' · · ··· 

. . .\-t = 0.0284 ± 0.0027±. 0.0020; . (3) 

. This result (X2 =. 27 for 22 degrees of freedom) is in goodagremnent with the 
ones of previous experiments [2,-6, 7, 8). The systema~ic .er.rors (the s~cond. errorin 
(3)) were estimated by dependence of.\+ on the selection criteria. The effect of the 
radiative ~orrecti6n according to [9] in~reases the value up to 

.\+ = 0.0296 ± 0.0035. {4) 
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Fig~L- The ratio'f+(q2 )/f+(O) .for the I<~ decay. The full Ii_ne "is a result ofthe fit 
with expansion (2) · ' 

. Evaluating the phase spaceintegrahvith ti1e-squa~e of. expression (I),_ the rate of 
the J<,+ -c:+ 1r0e+v decay may_ be found · ' 

- G2'- ,, . - : . ·, •.. ..· .. ·-,-
. r = 

768
: 3 M;IV ... I2 If+(O)I

2
(0.579 + 2.I4o.\+ + a:I66.\~). . (s) 

where G'j.. = ·a;(I + 6.) .. The.fa~tor 6. ,co~respondsto ~the radiative corrections_ 
according to theformula (10] · 

,. - 6. ~ 20' In Mz; (6) 
. ' -: ' 7r f}fp . ' ' • - ' . 

where Mv and Mz are the masses of.the proton and·Z respectively. The numerical 
calculation of the expression (6) yielded 6. = 0.02I26. Using the muon lifetime from 
[11] for determination Gl-' one finds 

GF =;= (~.I7870 ±'0.00003) x Io-s GeV-2
• • (?) 

The rate which foiio~s from the]{+ -+. 1r
0e+v branching ratio given by the Review· 

of Particle Properties (II] is·. 

r = 0.2565(I ± o.OI3) x w- 17 GeV. · . (8) 

- S~bstituting in expression (5) .the most acc~rate in the ~orld vahie (4) ofthe 
slope in the f+( q2 ) linear expansion, the value (7) of ·Fermi constant and the,rate 
value quoted above we obtain 

lf+{O)IIV ... I = o.'I524 ± o.OOI4·· {9) 

Where the error inCludes 'the unc~rtainty Jn'b.. ~1icf th~'~ccurcicy in A+ a~~d_F deter-
mination. Using the theoreticai mimberof ·:. ~lf+{O)I ac~o-rdi~;g'to ~ef.'{IO] ·' · 

. . . lf+(O)I = o.9S2±}.oos :· - -. . . . (
1
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and value (9) we finaiiy arrive at 

w ... 1 = o.2I95 ± o.oo21. (11) 

This result for the element IV ... I of Kobayashi-Maskawa matrix is in good agreement 
with the value jV,.,I = 0.2I96 ± 0.0023 from ref. (10]. It can be seen that the error 
in (11) isbiggerthan the one quoted above. This effect arisesfrom thefact that the 
authors of the paper (10] used a value' for the /{+ -+ 7r

0e+v branching ratio Br: = 
(4.82 ± 0.05)% from· ref. [I2] atid in o~r calctil<~tionsthe value Br = (4.82 ± o:o6)% '" 

- from [11] is applied. . _ . . . 
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