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| ntroduction: rare B-meson decays

Major B meson decays:
supressed by the CKM matrix element Vcb

For some rare B-meson decays:
Tree diagram is highly suprresed by the CKM matrix element Vub

l

Non-negligible contribution of the one loop (penguin) diagram

1. Decays from tree and penguin diagram
-> search for the direct CP violation

2. Decays from penguin diagram
-> search for the new physics that may appear in the loop
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1. measurement of the
direct CP Violation in B - KTt



Introduction: Direct CP violation

Direct CP violation: T( B- f)#(B- f)
two diagrams are required to contribute to the decay

Direct CP Asymmetry:

r(B-"f)-T(B- f)

Acp= -
[(B- f)+I(B- f)
_ 2|A1/A2| sin (Agp)sin(Ad)
1+]A1/A2|2+2|A1/A2]| cos (A@) cos(Ad)
Large direct CP violation if:
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Introduction: B - K 1t/ TTTT

penguin diagram and tree diagram
contribute to the decay
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Penguin diagram

Tree diagram

tree diagram iIs supressed by Vub

Amplitudes of Penguin and Tree diagram are comparable

— possiblity to observe a large CP violation



Analysis tools: Continuum background suppression

Major background: continuum q q events

- continuum g q events
(Q=u,d, s ¢
~3nb

S o

- B B events
~1nb

Event topology
-> Fisher discriminan
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Use two variables to reconstruct B mesons from Y{(4S) decay:
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Unbinned maximum likelihood fit to (Mbc, AE) distribution
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0

Signal yields: 3026 + 53 B B
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2. search for b —~d process
b-dy
B - KK



b -d transition

- loop diagram -> sensitive to the new physics

- highly suppressed compared to the b - s transition

(|Vtd/Vts|? ~ 1/100)

the decay modes with pure b - d processes:

posibility to observe the CP violation through the
Interference between SM and NP processes in the loop

/

Increase of
the integrated luminosity

|

decays with pure b - d processes
become accesible!

~

b Vib Vid*

d

g1y1z



pureb - d (radiative penguin) process

Y
Strong supression from Vid
-> sengitive to the new physics _ _
Py . b Vtd d
- also important for the CL.’V\\?'JA
constraint on a CKM matrix element |Vid]| BO,B+ P,W
B(B — (p,w)7) - |V2d|2
B(B — K*"Y) Vis du CT,U

where
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-
B(B — (p,w)y) = B(BT — ptv) = ZT—ﬁB(BO — p°v,w7)
B

(Isospin relation)
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Constraint on the CKM matrix element [Vtd/Vis
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Bt —- K°K*, B -+ KK° decays:
pureb - d process
strong suppression by Vtd -> sensitiveto the new physics

B’ - K™K~ decays:

W exchange, final state interaction, ...
vary small branching fraction is expected
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3. Forward-Backward asymmetry In
B _ K*l|



B - K*Ill: Sensitive to the Wilson coefficients C7, Co and C1o
[A?(q2 iIndependent term of C7): |A7| is constrained by B - Xsy ]
sign of A7? A9 A10 values?

new measurement : Ars(Forward-Backward Asymmetry)
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Improved measurements
- Acp in B - Krtdecays

Obvervation of the Direct CP violation in BOHKJ’H'

New measurements

- search for b -~ d process
Observation of the b -d ydecay
Evidence of B* - K% * and BY _ k0 KO
- meaurement of the forward-backward asymmetry in B - K*l|

|

Important tools for probing the new physics beyond the SM

Many other analyses that are not covered in this talk:
Acp measurements for many other rare B decays,
polalization measurements in B -~ VV decays, ...



