Study of
the suppressed decay B=»DK-
and
B-=2>D™..K decays
at Belle
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s Today’s menu OB,
1. CKM model ¢
2. ¢; measurement ;Q‘
3. GLW method a
& B2>D™) K result 4‘; 7
4. ADS method
& B> DK result ?
5. Summary 3

Study o the suppressed docays 530K Naoki KIKUCHI DPF/JPS 2006



1. CKM model «@;%

OWeak interaction A=sinf ~0.22
Ao
L= ULV“VCKMD W, |A =l p l=ln = 0Q1)
[l w Complex
component

O Unitarity condition

VCKM +VCKM =1

= ViV *+V,,V, *+V,,V,*=0
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2. ¢; measurement

VoV echgy
9, = arg(— =) =arg(V, ®) (2 =ViVe > 0) el
~YedY b ((‘/ /‘ F}? V& n
/ " o i
W’_x‘ = D =>f e K
B A W
S b X
<t _K B _
- u

O D% and D° decay into common final state, f.
=» Determine ¢, through interference term.

O r; determines the size of interference by ¢s. f
A(B~ — D°K")
A(B~ — D'K")

O Choice of final state g

© f=[Kgn*n] : Dalitz analysis =» P.Krokovny's talk
© =D, [K*K", @ ], D [Kn?, Ko, Kg¢...] : GLW method
© f=D,ps [K*x] / suppressed decay: ADS method
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£ 3. GLW method S0,

W M.Gronau and D. London, PLB 253, 483 (1991)
O Direct CPV M. Gronau and D. Wyler, PLB 265, 172 (1991)

_I'(DK)-T'(D,K") #2r;sin¢;sind 5
* T(D.K)+T(D,K") R, 5 DrE)
O Decay rate average 2

ZE7) . DD T, ry + 27, COS(h, COSS
=~ “T(D'K )+ T'(D°K")

O D decay mode 3 unknowns 7.0,9;
® CP=+ mode
@ K*K-, mtm- 0
® CP=- mode A(B*>D_K") |A.(B°‘-)D°K+)
@ Kgm?, Ko, Ko
O Features A(B*2BPKH)=A(B>DK") ' 2¢3
® Model independent AB>DK)
® High statistics ABSD.K)| = *i‘
© Low sensitivity for ry 0
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oo Analysis procedure  «a.
O 2 independent kinematic variables
®AE : Energy difference
£ %k S 3k
AE=FE_ *+FE, e
®Mbc : Beam energy constrained mass i M|
D — 2 . ’
Mbc > \/Ebeam 7 _(pD >x<_I_p[{>k) %mo_ j
Variables with * are evaluated in CM system /
O D reconstruction ——
®© M, -Mp|<2.50 % ;
©PID € dE/dx+TOF+Cherenkov -
FOr K LR(K/JT;)>O 4 %zooo EM'
For i, LR(K/r)<0.7 i :
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£273.1. Analysis procedure=™®. >
(cont’d) el

O Continuum background suppression
- BB:spherical qq:jet-li

r | 'Y(4S) resonans

T(1S) T(2S) Y(3S) -_
843 46 10w oo 034 1037 1054 10.58 10.62
( e'e” Center-ofJ\iEne UI' (Ge, |’\ )
|
|

Optimized cut
based on FOM
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‘&) 3.2. Result on DK %

BELLE
OB2>D..K w/Belle 274M BB  PRP 73, 051106 (2006)
o B">DK"| J B —>DK
I [ A= 006 + 0.14 + 0.05
il { “; i =l j*'u[ | A=-012 £ 0.14 = 0.05
il ﬁ; | w M zw-yﬂzg AN g d R= 113+ 0.16 £ 0.05
o 010 000 010 0.20 0—016 {(;0;3\0*16 +;.j;O R_= 1-77 i 0-74 i 0-05
AE (GeV) AE (GeV)
" ' o ——  Yield:
| B Pk N B —=DK D,K:143.3221.9 (12.40)
Hl | | } DK :149.5+19.0 (9.20)
;o ‘}:w;' }‘x ;o m M[ H‘,' | Signals are established!
L foadift Y W byt Significant deviations of
R _A‘é"{’eg{fi\“* LB A‘é"{’aev‘im = A+~0,R+~1 are not seen.
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Wawd3.2. Result on DK o

BELLE

OB-=2>D*..K w/Belle 274M BB  PRP 73, 051106 (2006)
Using D*=»Dn® mode

A= -02 % 022 + 0.04
- 1O " T A= 013 + 03 + 0.08
. DI T7PR U R= 141 £ 025 + 0.06
s s I"R=1.15 % 0.31 £ 0.12
£ | £ | | Yield:
z ATl 1 DALK : 43.9+10.2 (5.20)

L g T U - DK : 32.7+10.0 (3.30)

.‘—1:0‘.10 0.00 0.10‘ 10:20 :6.10 A OOE)A 0.10~ LOM.ZO
AE (GeV) AE (GeV) : .
- - Signals are established!

Significant deviations of
A+~0,R+~1 are not seen.
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4. ADS method

D. Atwood, |. Dunietz and A. Soni, PRL 78, 3357 (1g§7

: o - ﬂow g

B = D0
Color allowed X Doubly-Cabibhho sup.

K+

T

O CP asymmetry " color sun X Cabhiho allowed
[(B-—[K'n K )=(r; + 1, +2r,r,cos(8—¢,)) | A, FIA, P

[(B* = [K " K") = (g + 1) + 21,1, cos(8+ ¢,)) | A, FIA, P

O Features 3 unknowns 73,0, @,
@ Low statistics well measured 7,,,A,, A
®High sensitivity /}
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‘] 4.1. Result on D,pcK

BELLE
OB >D,,.K w/Belle 386M BB  hep-ex(0508045(2005)
Favored mode AE-fit ADS mode AE-fit
0 A9 avents : Nn-N+S.3
0I5 CVERES—— R U—SI(') revents—
% 150F - %) :
= | = B-> KK - BG
5 ok 3 charmleas decay
+m$% ﬁ
‘20 GeV 0.1
I'(B*—D,, K"
Favored mode R = ( si)

g g 5 hor I'(B* — D, K*)
I'(B* - D, [K'n*]K") =|A,|"|A

fe ‘ B‘ ‘ D‘ =r;+r§+2rBrDCOS¢30086
= (0.0%55 (stat) = 1.0(syst)) x 107

<0.014(90%C .L.)
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OConstralnt for rg with B~=»DK" decay
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BABAR Dalitz analysis(1o limit) l’B

Belle Dalitz analysis

Study of the suppressed decays B = DK- =
and B=>D K 8gcays at BeIIey Naoki KIKUCHI

hep-ex/0508048(2005)

Varying 0<¢;,0<m, +20 for rp,,

rp <0.18

(90% C.L.)

BABAR Dalitz analysis
hep-ex/0607104(20006)
Belle Dalitz analysis
PRD 73, 112009(2006) //

DPF/JPS 2006



5. Summary

O GLW & ADS method are model independent
methods to extract ¢s.

OGLW BBs are being
®Measurement for B-=»D-pK/D*pK- mass-produced!
©Signals are established /L\%}%Bf”i*
®DCPV is not seen yet. B -

O ADS ot P
®Search for B->D,pcK- =) &
®Signal is not seen yet '{“ s
©But we give a constraint on rg. \R '

O We need more BBs. &
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fow much we need luminocif
fOr DADSK?

D .
W Constraints to ry
| |
o ASS u m tl O n S Estimates of rg value from the combination of Belle and BaBar data
Construct PDF from different measurements using experimental observables:

, Ry, for GLW

for ADS

!I[
X =1 cos(tp;+0), sin(+p;+0) for Dalitz
@ r O 1 D aI ItZ+AD S + Dal Itz take strong phases and Wthh maximize PDF
B 5 either floated or taken from indirect UT fit (p;=60°)

-~ 6 T T T —~12

Pnp——— {2 i N
3 \, Tagusea] 3 ° A P /)
& \ 4 F / \ 1 %8k /
3 6 0 \ \ N // \ 4 - / \
4 \ \ 2 / \ 04} ; ‘ .
0.018 ( C t I. 't | T \DS\ \\\ 1 By/&ﬂw Dalitz \ 05 gj:;{g;]\}tm\(
0016 u rre n O u r u p pe r I m I % oi)s o‘,1 0.5 0.2 :25 Do o.;zs 0.1 n.‘15 nfz E:s Uo 0_65 0.1 015 n:z 3,25
W/386 M B rg<0.18 (90% CL) re=0.13+0.04 rg= 0.10+0.04 ’
0.014
Measurements of ¢4 by Belle P. Krokovny DPF 2006, Hawaii
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D(*) K systematics

Signal fraction 1.3%
R Yield extraction 6—8%
Peaking background 1.3—2%
Intrinsic detector bias 1%
A Signal fraction 1.3%
Yield extraction 2—4%
Particle identification 1%
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