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Introduction

B decays

Detector
K-id

Basics for rare B decay analysis
B reconstruction
continuum BG suppression

Charmless B decays in this talk
B->nrm, Knt, KK
B->¢K®
B->Khh

Based on 10.5fb-! data (11.1 M BB)

Results are preliminary
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1. Silicon Vertex Detector

2. Central Drift Chamber

3. Aerogel Cherenkov Counter
4. Time of Flight Counter

5. Csl Calorimeter

6. KLM Detector

7. Superconducting Solenoid
8. Superconducting Final
Focussing System




dE/dx(CDC) + TOF + ACC

dEfdx (CDC)

A dE/dX ~ 8 % H
TOF (only Barrel) _ |
i AT ~100ps (r= 125cm )
~ Barrel ACC 7" n=1.010-1.028
. Endcap ACC n=1.030
i ( only flavor tagging )
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Kaon ID

K-ID study with D*->D(Kn) ©t

slow
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D

BELLE

D B Reconstruction

B Exclusive B decays are kinematically reconstructed by using two
(almost) independent variables, Mb and AE.

B Mb: beam energy constrained B mass.

Mb - \/(E* )2_(Zﬁ)2 TETC/KTC/KK M0n1’€ CGPIO
- beam =i
' 300
C o~ 2 . e VA
Eyeer ~ 5.296eV:  accuracy | _0.5/ Wl KK Kt
Zp :small (> small effect on error) :
' 200 -
c ~3MeV ,
150 [
B AE: energy imbalance
AE - (Z Eimesured )__, El:m | foo '}
| o AR MR
E™"":  Caleulated with assumed masses Rk Aﬁ“
+(-)44MeV shift / one wm(K) 003 o J'“‘L" 005 00 0I5 02

| AE
G ~16-40MeV depending on #tracks #10 #y etc.
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Contindum Suppression

e ik e i e Y B o S =

B Event shape: "spherical B events” ¢ “jetty qq events”
B Newly devéloped shape variable “Super‘ Fox Wolfram” (R.Enomoto)

R® = E‘pi1-££ : ﬂ(coseis)/gpi\- p,| (signal-other)
R = E!PJ"PJ'PI(COSQJ-)/%IPHPJ (other-other) ex.) B->hh analysis
|:1~ 4 1000 ) ;gg
s : B cand. track, i,j:non—B 800 200 Lo i
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=Likelihood ratio (LR) wl e . o[ w
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L(BB) = Lot L % Log Bx - 300 7V i goo S
(88) A i | 400 |
L(BB : 300}
R = — 150 | ;
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- Side-band data for background cosbhh LR




E Eme‘CTl@HGf ¢2 angle

RO = st
Br(ﬁ n )

B Search for direct CP violation | BrK'wn")
- Tree and Penguin interference Py
, ) 2Br{Kn°)

sing, *sin(o,—0 e

ocC lp3 ( p T) Br(KO.n.:)

Br(K*m*)

2Br(K°n®)
.- Br(Kin™)

T,0 Br(K°m*)

B Constraint on ¢5 angle using ratios of
CP averaged Br(Kr) and Br(nr).
- Fleischer et al (hep-ph/0003323)
- Neubert et al (hep-ph/0008072)
"QCD factorization”
and others...
B Probing New Physics

- Any channel with an unexpected br'anchmg fraction




B>Knrn,nw

B > K* 1t
One of two tracks is required as K :PID(K)>0.6

B? > mtm
both tracks are w : PID(K)<0.4
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Events /20 MeV

B>Kn,tmr

K/m mis-id makes (K as i) / (e as Km)
AE can distinguish such BG events from signal

K candidate
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measurem@n’r

Require PID on both tracks to minimize double mis-identification
for K*n-/Knt*. (double mis-ID probablll’ry 0. 46%)
Acp(B — K*n")

NB© — K™n')=27.7:} 2 <

N(B® —~ K'n™)=25.479 5 :

= Acp=0.043+0.175+0.021 & R “z _
ACF_J_( B~ Kiorro) ) R R N e

I - - +9. 8 09— , ,

= Acp = 0.019 %21‘;; . Dﬂ ‘

Detector bias test w/ D—Kn decays (0T zj

a 04 03 -02 01 0 0.1 04 03 02 01 0 041
Acp = 0.001:+0.006 = e




RGTIO ofBr'(m‘t) B (. % )
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T ———

B Ratio of CP averaged TfTE/KTc bmnching if?ﬁ-’ac*rion

=Indirect information for o5 (SU(3), factorization...)

Br'(BO —1'nT)
Br(B0 —K'n7)
Br(B® — K'nt™)
° 7. Br(B® — K°n?)
2+Br(B" — K'n?)
Br(B* — K°1t")
T(B")Br(B” —~K'n™) 151+060
T(B°)*Br(B* — K°n") 068
Br(B® — K'n™) _ +0.56

Br(B" — K°m*) 143 204 )

=0.32101

=0.64%0%

> 26011

it < Kr

KOr® larger than theory

> 1 (likely)

> Systematic error
under study
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BA BAR(ICHEPZOQG)

Eff o luL
Mode Ns )) (%) Br(10-5) (10°5)

BO—mn |17.7%71 | 3.1 | 28 | 0.59 igif_‘005 -

| 12 | 0.71 ’:833 100 | 1.26




B > ¢ K™

* b->sss which is not via tree level and

e modes penguin is expected to be dominate
~ B> K+, K™ * sensitive to Vts -->non-SM effect
_ B> ¢K., ¢ KO » three kaons, ¢ —> clear signature

e Selection for good K-ID

- ¢ —>K*K~
* PID(K)>0.1
* Py m>2GeV

* My - 1.1094 < 0.01GeV | PID(K)>0.1
~ Kaon in ¢K® 2hoof

3000}

« K*: PID(K)>0.5 :
« K": K n?, K- £50MeV 1000
« K':K w0, K-7t* mass window

— Continuum suppression

» 0™, O(thrust-py), Bhelicity 1.00 1.02 1.04

M(K'K) (GeV)
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A Iot of new results on b
CLEO Collaboration

body charm]ess B decczys came from

Study of penguin b — sqq trans1t1ons (resultmg in the odd num-
ber of kaons in final state) .

Good K/m separation capability of. the Belle detector in a wide
momentum region allows a study of three particle final state with-

out any assumption on mtermedJate,_mechamsm

Search for New Physics ( SUSY . )

February 19-23, 2001

Charmless B dccéys . ,A. Garmash, Ise@BCP4
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February 19-23, 2001 Charmless B decays ..., A Garmash, Ise@BCP4 p. 6
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1)

2)
3)
5)

T =

Summary of the results

N _ _ 1
Br(Bt - Xht)xBr(X = hth™) = —=xBr(B* = D’nt)xBr(D° = K+n~)x
Dr _ €

Mode € Yield Significance, o Br(1079) 90%UL(107%)  Note
Ktr=nt 094 83.0%125 860 64.8 £10.0 £ 7.0 - 1
KtKtK= 072 48.0%8.0 19.30 365+ 6.1 £ 5.5 - 2
K-ntnt 004 78702 - - <128 3
K¥K*x~ 083 00728 - | - <520 4
K¥K-xt 083 9. 7f§3 | - - < 1%',‘9' 5

CLEO2: < 2.8 X 10*5(1\13), BaBar: < 5.4 X 107 5(NR); DELPHI: < 3.3 X 10“4(NR),
ARGUS: < 3.3 x 10~ 4(NR) v

CLEO2: < 3.8 x 107 2(NR); DELPHI < 2.0 x 10—4 ARGUS: < 3.5 x 104
CLEO2: < 5.6 X 10‘“5(N113«) 4) OPAL < 8. 79 x 10”5 (NR)
CLEO2: < 7.5 x 107 %(INR). 1f-' : (NR — non-resonant)

F‘gélp_gu’ary 19-23, 2001 R Charmless B decays o --”A'._',-(A}_‘g.;;nash, [se@BCP4 - p. 11



“Kx(1400)”

MXTT) chV)

.......

“fx(1300)”

;
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M(‘J!"ll:’) (GUV)
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M(h*h) fit
Fixed : peak and width for
‘ K*(892), p(770), £,(980),6(1020)

Float : peak and width for
“fx(1300)”, “Kx(1400)”, “fx(1500)”
- all amplitudes

“fx(1500)”
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Mode B

€ Yield Slgmﬁcance, o Bfr(B - X h) X @vr(X -+ hh)(lo %) Note

K*(892)rt  0.92 75741 2.8 <116 90% CL 1
"K3°(1400)" 7% 0.89 29.1%87 5.2 .23 888158 2
p°(770)Kt 0.67 55734 1.6 < 13.5 90% CL 3
fo(980) K+ 0.79 17.9153 4.9 16.4157 £+ 2.8 4
"fx(1300)"K*+ 0.79 204737 48 18.875% + 4.3 -
" fx(1500)" K+ 0.45 17.61%7 5.5 | 25._1ft§j§ +4.3 -
1) Br(Bt — K*°(892)rT) This Work:< 17.4 x. 10“6 CLE02 1< 16 X 107 6. BaBar: 28x10 ¢
2) ARGUS:Br(Bt - KJ(1430)nt)< 6.8 x 1074

3) Br(Bt > pO(TTO)K+) This Work: < 13.5 x 10“6A_;‘_.‘CLE02:< 17 x 1076 pabar: 29%10°

4) Br(Bt — f,(980)K1) This Work: (16.4ti'g +2.8) x 10-6; CLEO:< 80 x 10~ 6

February 19-23, 2001

Charmless B decajrs .

., A: Garmash, Ise@BCP4
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Summary
» Belle has accumulated 10.5fb! (11.1M BB)

and carried out various rare decay study

« New results on charmless rare B decay are presented
— B>Kfn,mn*tmw-, Kt K-
 BR, Acp
— B> ¢ K®
« Confirmation of ¢ K. observation of ¢ K*
— B*>K+th'h
« B*->f,(980) K* is observed
» Various h*h-invariant mass spectra 1300-1500MeV are observed
« More data will be taken, which are needed for study
— Rate asymmetry
— Angular analysis
— etc.



