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Transverse U polarization in
K->ruv P,

PT=O:U ) (ppxpno)

- T-odd correlation

P ™" (Final State Interaction) ~10° (Zhitnitskii, 1980)
P#0(>10°) =) T-violation

Decay amplitude of K ; and P,
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Search for P, in K ; decay

P . (Standard Model) =0 —

P,# 0 means other sources of CP-violation

o three Higgs doublet models [1,2]

e leptoquark models [1,2]

® some supersymmetric models [3,4]

may give a sizable contribution to P, without
conflicting with other experimental constraints.

P,=10"

<recent theories>

[1] R.Garisto and G.Kane; PR D44, 2038 (1991)
(2] G.Bélanger and C.Q.Geng; PR D44, 2789 (1991)

[3] M.Fabbrichesi and F.Vassani;
[4] G.H. Wu and J.N. Ng; PR D56, 93 (1997)

<Previous data>

PR D, 5334 (1997)

P,

Im&

K,>mu v | 0.0021+0.0048

K'—>a’uv |-0.003110.0053 - 0.016+0.025

(in-flight decay)

0.009+0.030

(PTspurions(FSI) ~ 00])

BNL-AGS

Blatt et al.
1983

BNL-AGS

Morse et al.
1979
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Theoretical Models for P,
(1) Three Higgs doublet model

exchange of H'
s U s 1
- ol H.q
u v u v
i — o

* constraint onIm(a,B,*) and (v,/v,)
(2) R-parity violating SUSY

exchange of sleptons and down-type squarks
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How to detect small P..?

ein the presence of large in-plane components P, and P,
® by suppressing systematic errors.

P P
N =T L
PN ‘J'pﬁ PN

KEK-PS E246 experiment
e stopped K " method

e Superconducting Toroidal Spectrometer
@ AP, (stat) = 10", AP, (sys) < AP, (stat)

Advantage of stopped K™ method

1) total coverage of decay kinematics
® double ratio measurement

2) detectors located off beam
e lower rate and lower background

3) smaller size of setup
e controllable systematics

Superconducting Totoidal Spectrometer

e large acceptance for stopped decay
® high momentum resolution
® 30° rotational symmetry
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Double ratio experiment E246

e’ cw/ccw asymmetry

>N (ew)

> = ]l *2a<cosf,.>P,
2., "N, (ccw)

a : analyzing power
<cos@ > : kinematical attenuation

® most of systematics are cancelled by X._ ‘,12 .

1) K" stopping distribution in target
2) e " counter efficiency
3) azimuthal distribution of 7 ° detection efficiency

Ratio of asymmetry between and

| [Ei=112 N.(cw)/ E.PIHN,. (ccw)] g

= = = 1+40 <cosO,> P;
(X, N.(ew)/ X, "N,(ccw)],,,

e most of the systematic errors are cancelled further
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Sensitivity (P,/Im& ) distribution
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Figure of Merit (P,/Im& «/N ) distribution

140 | T T T T I | —

g B

g 8

.
=
!

PION ENERGY (MeV)
ne
[ =]

(=]
T

1 1 | 1 i | | 1

0 20 40 60 80 100 120 140 160
MUON ENERGY (MeV)




J. Imazato, SS1 1998

Detector Acceptance
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e K* beam intensity

1.0 x 10° /sec

@ KEK-PS K5 channel ( 660 MeV/c)

e K" stopping efficiency
* K, branching ratio

e Detector acceptance
— spectrometer and

— u' stopping

— 7’ detection
— ¢" detection
— data taking
— analysis

e Event rate

0.40
0.032

0.022

0.54
0.12
0.8
0.9

=~ 1.0 /sec
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