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Talk Contents

h
B Brief Introduction

B Analysis Features -
¥ Results based on 10.5fb-! (11.1M BB)
<b.1fb! at ICHEP2000
- Cabibbo suppressed decays
B—DK™
- Charmless two-body decays
B— mn/Kn/KK
B= n'h (h=K*,n*,K°)
- EW penguin decays
B— KO 1| search
¥ Summary

Note: All results are preliminary |

M
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B Rare Decays and the Unitarity Triangle

& B Meson rare decays for determination of the
unitarity triangle.. ( e M@ Time-dependent CP asym.

Vub measurement B-+pm| (Indirect CPV)
B—Dsn | B-B mixing
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Particle Identification

& Clear K/m separation is essential to distinguish decays.
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& Belle use dE/dx + ToF + ACC

- Wide momentum coverage %‘Gi o
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Continuum Suppression

& [Event shape: “"spherical B events" ¢ "jetty qq events"
¥ Newly developed shape variable “Super Fox Wolfram”

’ — Sl oo @R ke ey ewind
R = Zlp - o, R(cos®,)/ Zlp |- [p.| (signal-other) —— — g 41 backg
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Cabibbo Suppressed Decays

¥ Extraction of ¢; using direct CP violation through interfenence
between b — ¢ and b — u transitions. Gronau & Wyler, RLB265, 172 (1991)
- %Ibbo wppmssed B- —-pD‘mK— Dunietz, PUB270, 75 (1991)
£ " Atwood, Dunietz and Soni, PRL78, 3257 (1997)
- Doubly Cabibbo suppressed B —D"n- i -

Dunietz, PLIB427, 179 (1998)

& The first step is to establish the Cabibbo suppressed decays!
Naive expectation:

_Br(® - D) "
Re =g@ = 0Pn) - 1o Ok /)" ~ 0074

RC _Bn(B™ - *D“’K ) _Bn@” —~ D) BrB” —~ D%")
B8~ D°m) B8 - DK) BB - D°m)
e D) S 2 DE) .o
Br(®~ —~ D°n ) BB —D°m)
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¥ Reconstructed B decays
B — D%, D%
B — D*%h-, D™h-
& Charm Reconstruction
D™ — D%, D*n® , D" — D0
D* — Kn'm*, Ksrt*, Ksmm'm, K K*'m
D° — K'm*, K'm'at®, K-m'm*m
® PID cut
K from D B s LR
PID(K)»0.3 for D° — K'm 2] AR R T — J
D* — DO . : - 4 %% "l N
PID(K)0.7 for others
Prompt K/n from B
PTID(K) > 08 for B — D™ K- W
PID(K) < 0.8 for B — D™ n- B b TR
=K eff. =76.5% 7/ n fake =2 0% AE
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B—D()K- Signals

& AE distribution after PID selection
- DO p events; AE ~ 0 MeV
- DO K events; AE ~ -49 MeV

D% /DK b D*n/D*K D"On-/D*K- D™ /DK
}? 5 | - HBD : 4
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Eﬂm 200 | b _ 175
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® Results with 11.1M BB

PID(K)O8 | PID(K)OB 2 | Br(DK)/Br(Dm)

ND) oK [Nom |

24028+978 |1357+156 | 490+11.3 | 113 |0.0770+0.00940 0058
l6B19+321 [329£73 |101%49 |60 |0.066+0.015%0 007
|5848+324 |323%77 ]6.‘5:!:4.9 57 |0.076+0.019+0.009
- | 6409308 LSE.H:?.I ‘20.6&5.? 75 [0.072+0.015+0.006

J

» Many systematics cancel in the natio
» Results agree with the expected ratio, Rc ~ 0,074

<CLEO w/ 3.3MBB, Br(DK")/Br(D°)=0.055+0.015 +0.005

First observation of the B—=D"K-. DK- and D™K- J

= v

- et et i ey
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¥ First observation of B-— D%K*- |
- K- reconstructed w/ Ksu (clm modz)

Ns=150+46

Signif.=4.7¢

F Br(B— DK )!Br(B D@u ) oustomsi—o 015
S Re'~Br(DOK-)/BA(DOr) X BA(D%-)/BH(DOr) ~ 0.19
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Charmless Two-body Decays

& Extnaction of ¢, angle

- B° — mx
- BI{D — PN
Br(m*n™)  Br(K'm")
® Search for direct CP violation Br(K*n™) 2Br(K°n°)
et Sl P
3 P T wﬁnm) 'B"’ B'{Kﬂtng)

® Constraint on ¢; angle using ratios of
CP averaged Br(Kr) and Br{mr).
~ Fleischer et al (hep-ph/0003323)

- Neubert et al (hep-ph/0008072)
"QCD factorization”
and others... (M. Gremaw’s talk | yestovday )

¥ Probing New Physics
- Any channel with an unexpected branching firaction
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B® —K*n- Signals

& PID(K) > 0.6 for one of the two tracks.

Ns = 60.3*°¢ K" nsignals
12 + 7 m*n~background Al

[BE° ~ K'm7) = (187755) <10~ | J" £l
Signif. = 7.80
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® PID(K) < 0.4 for both tracks.

m'm~signals

9.6 + 6 K'm "background
ected K feeddown = 6.9 £2.9)

Ns=17.7%;

Br(8° > m'n~) = (0.59177

)x107° |

Signif. = 3.1o
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F KO reconstructed w/ Ks->nin
& PID(K)<0.4 for prompt n

Ns =10.3*3

[Brie” ~ Kon*) = (1319%) x10™* |

Signif. =350 ]_’
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B — hn° (h=K*,n* K°) Signals

E KO Mb—AE 2D-fit

Ns = 34.0'77 events Projection
[ene ~ Kk'n®) = (L6872) <10~ | Mb AE
il " (@)K* m® "B (o)K* m° h
" 10
® ' . g
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<1.26 x 10 @90%CL. ¢ A | .
K “;629“ T@s = " e
W
Iy 4
Ns =8.2%" events el b
" 1|||u|”u|l||m !
| Mlo "Kl@ﬂlﬂb =(l-3?i;'§§§h* 10~° I %2 5bo Bo4 Bo6 528 O"6n o8 ‘02 ‘01 0 oA
Signif. = 4.2 0 Mibe AE

T T Ty s o

February 20, 2001 “Studies'on B Meson Rarc Decays at Belle”, Toru Tijima for Belle Collaboration (@ BCP4




