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Determination of the Kez Form Factors
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FIG. 1. The Dalita plat distribution of K.y events obtained by a Monte Carlo caleulation. (a) was assaming the pure Vo)
interaction. (b) and (c) were obinined by assuming a pure scalar interaction, a pure tensor interaction. respectively. It should b
noted that the sealar and tensor interaction affect the decay probability in the region near the kinematical boundary, althongl
these shapes are different from each interaction,

B. Previous K,; experiments

So far, several experiments have been carried out to study the form factor of K5 [1-4,12]. Among those experiment
two experiments are described briefly.

In an old experiment carried out by Braun et al. at CERN in 1974 [4], the events due to K.g decay were detecte
by a 1.1 m® heavy liquid bubble chamber, which was filled with mixture of propane, ethane, and freon operated unde
the homogeneous magnetic field of 2.7 T. They measured angular distribution of #° and v in the dilepton c.m. systen
and concluded

Ay = 0.027 £ 0.008
I/ fa(0)] = 0.07 £ 0.37
|£5/f4+(0)] = 0.0 % 0.10

Their results are consistent with the values for pure V—A coupling. The number of K, 3 event used in the analysi
was 2827,
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Advantage to use stopped kaon beam

1, Rotational sy@metry of 12 identical gaps
Large directional acceptancen®detector

g

[Integration of 12 gaps and:m”directioﬂ

4

Suppression of systematic error

2, Kinematical resolution is better
Observables: Ee, Ex, and Ber

U

[ Instead of Ex, 0. was used }

4

Suppression of systematic error

3, No influence from the beam history
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Fig. 4. Experimental spectra (solid line) of E,. (ac) and 6,0 (bd) for K. de-
cay, and Monte Carlo simulation (dotted line) with the best fit A, fs/f.(0), and

fr/f=(0) values for the settings of 0.65 and 0.90 T, The Dalitz density plots (e.f)
are also shown.
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Validity of Monte Carlo Simulation
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Table 1

Fitting results of the K3 form factor parameters.

Data Analysis Reduced x? Ad fs/14(0) Frifa(0)
0.65T V=4 1.25 0.0288 £ 0.0033
0.00 T V=A 1.10 0.0266 < 0.0038
2 combined V=A 0.0278 £ 0.0025
0656T V=AST 1.95 0.0288 £0.0033 ~0.002+0.033 -0.024£0.15
0o0 T V=AS5T 1.10 0.0266 = 0.0039 —-0001+0040 O0O01=2024
b combined V=-AST 0.0278 =0.0026 =0.0024+0.026 =0.0120.14
Akimenko et al. [1] 0.0284£0.0020 0.070£0.016 0.53+0.14
world average [2] 0.0276 £ 0.0021 00840023 03820.11
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Sfﬁemffc. error

Error source J. % Afs Afr
[#° detection |

misalignment of the Csl(TI) barrel 0.0014 < 0.001 < 0.01
cut point dependence 0.0002 < 0.001 <001
beam background 0.0010 < 0.001 <001
[ " detection |

misalignment of the MWPCs 0.0007 < 0.001 <001
chamber spatial resolution 0.0005 < 0.001 < 0.01
field strength of the toroidal spectrometer 00009 < 0.001 < 0.01
¢ identification 0.0002 < 0.001 < 0.01

cut point dependence for the tracking 0.0006 < 0.001 < 0.01
cut point dependence for e* identification 0.0007 < 0.001 < 0.01
[ MC simulation |

photon conversion in the targe: 0.0004 0.004 0.03
¢” bremsstrahlung in the target 0.0018 0.013 0.08
total 0.0030 0.014 0.09

CON-C{KS?OIL PLB %9t (2000 ) 33.
A+ = 0.0278 % 0.0026(stat) + 0.0030(syst)

fs/f+(0) ==0.002 £ 0.026(stat) £ 0.014(syst)
fr/f+(0) = =0.01 £+ 0.14(stat) + 0.09(syst)

@ N is condistent witl He Camesl wold ovenge
0 % 7{1.' 1§ Cofisfed wik e V-4 caf/:-?'.



