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¢ — Introduction —
o Goal is the elucidation of C P violation mechanism.

e In the Standard Model, the Kobayashi-Maskawa (KM) scheme predicts C'P violation in B
meson system through a quark mixing containing a complex phase in the weak interaction.
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o Now the experimental phase is in the second stage.

e In the last summer, mixing-induced “indirect” F violation was observed.
e Next targets are the precise test of the KM scheme and search for a new physics beyond the SM.
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— Charmless hardronic rare B decays —
Providing a rich sample . . .
o to test the KM scheme and probe a new physics
e ¢y measurement through a b — u transition

e ‘direct” (' P violation through an interference between “Tree” and “Penguin” diagrams
e new physcis beyond the SM through penguin loops, etc
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o to understand the detailed nature of B mesons
o 2-bady, quasi 2-body, 3-body, ...(many decay channels)
» (QCD or pQCD)-factorization, isospin/SU(3) symmetries
¢ Long distance effects, annihilation/exchange diagrams, .

\ ° Need a coherent study of various channels.
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— General analysis procedure —

o B Kinematic Reconstruction
e beam energy constrained mass: my. =/ Ef_.° — 1}’
e energy difference: AE = Ey — B ~5.21 qaTgg ~350 T/,

oete” — qq (¢ = u,d, 3, c¢) continuum background suppression

~7
e event topology : \ :
— modified Fox-Wolfram moments - . /}'—_* Vs ” .
— energy flow, thrust angle, sphericity 8
e angular distribution /—7L_
— B flight direction, decay axis : . [ ¥
o Fisher discriminant, likelihood ratio - <l
“spherical” BB events Yjet-like” g events

o Particle identification
e dE/de (CDC), ToF (TOF), N,.. (ACC)
o combined into a single likelihood variable
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o Study of three-body decays

e New results on B — three-body charmless decays!
e Much more decay channels to study.

o Now a Dalitz analysis is possible.
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o BT — K*ntr~ decays (29.1 fb1)
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® First 54 channel — B(BY — f5(980)K™) x B(f5(980) — atn—) = (9.6524118134) x 1070
First observation — B(B* — K*(892)07+) = (ToaTg e tady o {05

\ — BLAT .

Jan. 25 2002
(page 7)

SUZUKI, Kazuhito Charmiess Hadronic Rare 2 Decays by Belle



-
o BT —+ KTKTK~ decays (29.1 fb~!)
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o B — wrn~nt decays (23.1 fb~1)

Background comtamination is more severe.
o BY = D= hta ), BY — J/p((28))(—= 1T Rt
®» B — Krnm, B =, Kn, B — pp
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o Need more detailed study: B(B* - pnt) < 14.5 x 10~
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Summary of BT — Athth decays
Mode — %] N, [events] S [o B [1079] 5
ata— T pHat 11.1 FEeGires 1.9 < 145
Ktntg— 17.3 237 + 23 56+5847T
K*(892)%* 18.9 GO 6.2 l G2 fiﬁ’;
Kx [{?fl;lﬂii;ti}r‘}f 16.2 58;:1{33 | 4:8)  HAlsERatlE S .
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K*(892)%7% 5.8 5. 5t3_§i§'3 1.7 < 9.6
K*(892)tw— 22 131442415 43 260+83+35
p—ﬂﬂ'u+ gg 21.9%1;3;3 4.2 IR |
g m : 0.0%0 < 2.8
K+K+g 14.2 2.0+5.3 <'3.2
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o Study of (quasi) two-body decays

Many decay channels have been observed.
Next targets are getting available.

@ more precise measurement
— increased statistics, feed back from three-body decay studies . ..

e (/P viclation study
— “direct” TP violation search, ¢; extraction /constraint
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o B — ¢K™ decays (21.657)
e New physics search via b — s3s Penguin
e sin 2¢ measurement in B® — ¢K?
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('O B — nK*, 0 K decays
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Summary of B — charmless (quasi) two-body decays = Belle
Mode N, [events] & [o] ¢ [%] BefE
wra- 107 10 7% 31 281 0.56 FUE £0.04
rhat Q043 Ee o 100 <1.34
K= Boiablenl il g . pigaatlet A0l
Kel aagiRiTasl o . /53 20aadnds
Ripes A0 tes s s NS 1 37 el
Kor® 8413515 389 94 1G0FRE 03
KtK- 05 e - 240 < 0.27
KtK" 0 - 121 < 0.50
n k0 5.1 212022 0220
picrt 2.9 < 4,99
o' 0.0 < 0.55
npt 0.0 < 0.68
n'mt 0.0 < 0.7
K+t 12.0 7.011240.9
' K° 5.4 55512+10.8
pK+ 361 85 140 1. 1z+3 33 +0.14
IO 80153 42 39 0.801331 4 0.10
HF*0 5 36 25 1.301964 4 .91
dK 0.6+ 1.0 0.0 0.9 <1.9
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o Study of baryonic rare decays i

e [lew results on B — baryonic charmless decays!
» Broaden the study of B physics and C'P violation.

o BY — ppK ™ decay (29.4 )
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e First observation of b — s baryonic decay! L B34 < candidales]
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® T,z spectrum is inconsistent with phase space.
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e What's happen

(o B — pph, pp decays

e [hree-body decays are seen.
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i — Summary —

o Three-body rare decays are observed.
o Large amount of data and good understanding of background components give new results.
— Bt = Ktnte—, f5(980)K*, K*(892)7+, KtKtK+
— BT = ppK Tt -
e Window of B physics study is significantly broadened.
— detailed nature of B meson, C'P violation, KM scheme, . ..

o Two-body decays are in precise measurements.
s Various channels have already been observed. |
o Increased statistics and feed back from study of three-body decays give mare precise

measurements.
— direct C'P violation search, new physics search, ...

Charmless hadronic rare B decays keep providing a new information of
B physics!
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