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Spectroscopic studies

. 5
for various K decays

at 50 GeV-PS

S. Shimizu
Osaka Univ.

1. Introduction
2. Experiments at KEK 12GeV-PS
3. Experimental plan at 50GeV-PS



Spectroscopic Studies for Various Charge K Decay Modes

High Resolution Measuremnt Determination of Hadronic
of Spectrum Shape ' Form Factors

Experiments at KEK-PS
E246 Expreiment
Measurement of K'— 71"V (Ki3) Form Factors
E470 Experiment

Branching Ratio Measurement of K — m*n° ¥ Direct Emission

Theory

Low Energy QCD
Chiral Perturbation Theory (ChPT)

L» Prediction for K Form Factors

However. Little Form Factor Data for Branch<1%

High Resolution and LargeAcceptance Detector
Strong Beam Intensity

-

Expected to measure them at JHF



(Characteristics of the E246 / E470 Experiment]

e Charged Particle Detection

» High resolution of charged particle momentum
AP/ p =1.2% at 205 MeV/c

* Solid angle of spectrometer

2 = 6% of the Total Solid Angle
* Rotational symmetry of 12 identical gaps

e Y Detection
® 75%% Coverage of the Total Solid Angle
s Energy Resclution  AE/E= 2.8% at 200 MeV

o Angular Resolution 2.3 deg,

e FError Reduction Mechanism

« [ntegration over 12 gaps

» Intepration over whole’y direction

Drastical reduction of systematic error

Therefore,

[ arge acceptance
High resolution

Low systematic error




[KEI{-PS E246 Experiment ]

Spectroscopic Studies for K'— n®et v (KZ) decay
it v (Kia) decay

M o< fi(@®)(Px + Pro)tya(1 + 75)u,)]
+ (@) (1 + 75 )w,]
+2mg st (1 + v5)u,
+(2fr/mg ) (Pr)a(Pro ) pTior, (1 + 5,

fe(@®) = Fe(O)[1+ Ai(g/ma)?]
éd®) = fo(d)/f(d)
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Form Factor Determination

1, Ke3 Dalitz plot measurement Theory (ChPT)
A fs fi NPB250, 517
A+=0.0289

2, Ku3 Dalitz plot measurement
A+ E0)
3, IKu3)/ TTKe3) Ratio Measurement
£(0)

E(0)=—-0.150
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e K — 1 e V decay (PLB495, 33)
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Internal Bremsstrahlungs) E1 process
- QED Radiative Correction for K™ — 70
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A(KY— grnly)= A(x" n0)-Abrems. AI=1/2 rule

Direct Emission(DE)
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Spcroscopic Studies for K' Decays at JHF ]

b

Move Toroidal Spectrometer and CsI(T1) Calorimeter to JHF
100 times K" Beam Intensity

More Accurate Data
Kea Decay
AFs=10"3 (current: 107%)
AFt=10"2 (current: 1071

flgD)=f0Y1+ 2293 A4@*)  g* dependent term

K2y Decay
ABr(DE)/Br(DE)< 102 (current: 107")

Quadrupole Component?

New Measurement
3 yand 4 v Cluster Events

K'—qmomoety  Br=(2.1£0.4)x107

4
K'— nonoptv Not Observed

3y K'—mietvy  Br=(2.62+0.20 )x10™
K" — moptvy Not Observed



[ Study of K'—q0nletv and K'—n0nlpyry Decays ]

Motivation

Broad Kinematic range of Form Factors

Low energy 1t minteraction without the presence of other hadrons

Form Factors

(r iy
M = Tf;vﬁu{pnmu — ys)u(pe) (VF — A#),

A¥ = FP* + GO* + RL*,
VH = He!*PL,P,0,,

where P =p; + p2, @ = p1 — p2.and L = p, + p,

m 1 Scattering Length

e V¥
S e
K ..'f"'IZ:O<
f1® T T
T T Scattering Kes

ChPT Prediction for n m Scattering Length
ag =0.156 (tree level)
= 0.201 (one-loop)
= 0.217 (two-loop)
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