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Why (still) flavor physics ?

* If New Physics at TeV, it might
manifest itself in flavor physics at B-
factories via CPV in B /D, rare B/D and

rare tau decays.

« If it does not show up, we still want to
know why.

« What is the role of measurements of
CP violation in B meson system ?
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v = measured as phase difference between 2 = measured as phase difference between
b — u and b — c transitions B’ — 1_30 — fandB" > f

Measured 1n tree-level processes, decay paths.

and therefore insensitive to Measured 1n tree and loop processes.

New Physics. Loop probes New Physics.



sin2f3 : tree vs loop

b
/:l// BO u,c,t Z;g ;;

Unless threre is a new phase(s) in a loop,

measurements of mixing-induced CP violation

should give the same sin2[3.




Belle 2005 update : B° = J/w K° w/386 M BB pairs

B° 2> J/y K B° 2> J/y K?
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0.72 + 0.04 + 0.02

PRL 94, 161803 (2005)

Belle u 0.65 + 0.04 + 0.02
hep-ex/0507037
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HFAG=Heavy Flavor Averaging Group
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P =68 solution is disfavored (>26 )by

e Time dependent angular analysis of B’ — J / w K (BaBar)
e Time dependent Dalitz analysis of B — Dz’ (Belle)



Loops: How New Physics contributes to b=2s
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" Gluino-squark loop dominates.

Asin2 3 can be significant (~0.2 or more).



“Compelling Evidence” for CP Violation in a b=2>s mode

F(E(At)e f)—F(BO(At)% 7)

F(E(At)% f)+F(B°(At)% 7)

= Dsin2Bsin(Am At)

n IKO (background subtracted)
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(Belle data: hep-ex/0507037)

Almost all are systematically
below the sin(2p) value
from B> J/p KO modes
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New Physics ??

Very large effects
of order unity, AS~1,
are now ruled out.

Theory corrections are
small and opposite in sign
to the exp deviations.

Asin20%Tin b—sqq golden modes (July 2005)
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Tree-level processes are immune to
New Physics.



Bt — [K;utn~|,K*  Dalitz analysis V=0,

This final state arises from V suppressed and V,, suppressed diagrams.
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A(B* > D°K*)=A, A(B"— D°K*)=A,r "%

rg= suppression due to Cabibbo and color matching
=0.1~0.2
0= strong phase

D" &D"’ can decay to the same final state K 7" 7.

The interference of the above amplitudes gives ¢ ,.

The sensitivity to ¢; is proportional to rp.

A(B = D'K)=A, A(B — DK )=Ar
14



Decay amplitudes

Density of Dalitz plot distribution is
proportional to |Amplitude|2.

BT M, = f(mi,mz_) = lf.ei"b:”“"sf(’m,Q_,m2 ).

/ /
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B: M_= f(m%,mi) + re—"@“‘sf(mi,mﬁ_) r =%
1

m+:m(KsTc+) > m—:m(KsTC—)

To extract ¢,,6 and r, we need to know f (mf,mf), Dalitz distribution of D — K S7r+7t'.



B*-—DK*-: Ksr*rn Dalitz plot distributions
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14 / ¢, results
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o=g-P-y
= v measured with mixing ()

(Detail in Kusaka'’s talk, tomorrow.)



CP Violation in B’ — p*p~ and 77~ (Charmless two-body decays)

- Tree Level: +Loops (penguins)
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Asym = Ssin (Am dAt ) + A(= —C ) COS (Am dAt ) At = decay time interval of two B mesons
C osin(o)

C e
PP T~ A
: ‘ S = \;] - sin(2a )

S, =sin(2a) : :

0= ():,, — ()“‘,
o(@,), 1s shifted from o (¢, ) due to loops (aka penguin pollution).

VV final state is a mixture of CP eigenstates, while 77~ is CP even.

pp could be less sensitive to (or more diffcult to extract) c.
19



Miracles in B® — p™p~
1. Penguin contribution turns out to be small.

Br(BO — popo) <1.1x10™° (90%C.L.) < Br(BO — ,o*,o‘),Br(B+ — p*po)
BaBar PRL94, 131801(2005) ~30%x10°°

Gronau-London, PRL 65 3381 (1990)

mm) small Penguin pollutio% 400
A+0

o, —o| < 14" (90%C.L.)

o,y — 0| <35 (90%C.L.) for B > 1
20



2. ppimalstate tyrns out to be fully polarized longitudinally.
+

Angular analysis shows a longitudinal fraction of
the final state to be

BaBar f, =0.978+0.014" " PRL95,041805 (2005)

—0.029

Belle f, =0.941" .0 £0.030 hep-ex/0601024

The longitudinally polarized state is a CP even eigenstate. -
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Measurement of CP asymmetry for B->pfp-

BABAR, PRL 95, 041805 (2005)
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o.: combining the BABAR measurements

B 5@ PRL, 94, 181802 (2005)
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No pr yet = mirror solution is still allowed. 24
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The CKM Triangle Using Angles Only

excluded area has CL >0.95
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Belle 350 fb-! + BaBar 240 fb

ﬂ (Summer 2005)

A, =sin2f|pK’ —sin2f|J / yK® =-0.22+0.19

A =sin2f

m'K° —sin2f|J / yK® =-0.21+0.09

1000fb™" for each collaboration brings the error of A down to 0.04.
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Integrated Luminosity (/b)

Integrated luminosity of Belle and BaBar

Integrated Luminosit

2005 results
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