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Overview

* Time Dependent CP violation asymmetry and
CKM angle B measurements

* New Physics effects in b — s penguin amplitudes

* Measurements from the beginning of B-Factories
to the latest updates (historical prospect)

> Measurement results from HFAG webpage. Refer to
them for specific references

* Conclusion




Time-Dependent CP-Asymmetry

* Time-dependent (TD) decay rate asymmetry for
coherent B mesons to final state f
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B measurements

* In case of of tree dominated b — ccs decays, such
as BY — J /K

- B decay =
C; = 0 —
S = sin20] |4 d

* 3 is CKM phase related to CP Violation in the
Standard model (SM)
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Tree diagram
suppressed

d d ”

Loop (“penguin’)
diagram dominant

* Alternative measurement of sin 2/

* Contributions from suppressed diagrams with different
weak phase produce deviation ASf =S¢ —sin2p

° Q1N 26 well constrained from charmonium decays

o Theoretical constraints on /\ ¢ f




Standard Model Effects

* InSM A5 expected
small and mode
dependent

* Some predictions give
unsigned intervals

* Deviation from SM
expectation if large A ¢ F
is found

> Deviation in single modes

I ST T SN

Theory Predictions for AS¥

1
i ol
4

77'K0

—

070
T Kg

0
wKg

oK

=
e

0
o

w
|—_‘|J_i
Ll

IQCDF Beneke, PLB620, 143 (2005)

2SCET/QCDF Williamson, Zupan, PRD74, 014003 (2006)
3QCDF Cheng, Chua, Soni, PRD72, 014006 (2005)

4SU@3) Gronau, Rosner, Zupan, PRD74, 093003 (2006)

From J. Hirschauer talk @ ICHEPOS8




New Physics Effects

* Penguins modes are sensitive to New Physics (NP)
contribution: new heavy particles in the loop could give
large value of A S, not explained by the SM (Buchalla et al,,
JHEP 0509,074(2005)
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* Clear NP effect is large deviation is found in single modes
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BB Time Evolution

y

Beam spot

Brec MOmMentum

Fully reconstructed B: signal
B, daughters

Production point

Az = BycAt
At =tcp — ltag

Partial reconstructed B:
identify his flavor using a
tagging algorithm

. Biag momentum
«\&\

Decay rate fy for Bcp — f when By, is a B® (BY):

o= At /7

f+(Al) =

(ns is C'P eigenvalue)

11+ (—nSysin(AmgAt) — Cy cos(AmgAt))]

(to be modfiy for experimental At resolution and tagging performance)




Analysis Method

Maximum likelihood fits to extract the signal
parameters

Based on Quasi-two-body (Q2B) or Dalitz plot
analyses (for 3 body decays KKK" and nnK")

parameters S-and C.from a ML fit on At variable

Dalitz plot analysis allows to extract directly the several
TD parameters for the Q2B resonances and to resolve
the trigonometric ambiguity in the measurement of

Reconstructed several sub-decays for each mode
in order to increase the statistics (e.g. K% in K%

and K%, K% in neutral and charged pions)




Q2B analysis

Excluding ¢ mass region.
Main contribution so
systematic due to CP
content of the final state
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2003: details
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2003: details
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New modes in Summer 2004
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2006: CP violation observation

‘D PF/JPS 2006
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n'K? mode (last update)

* Large BF (65 x 107°) yields small errors
on Sf and Cy.
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Last Updates (2008): S
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Last Updates (2008): C
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Last Updates (2008): Averages
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Conclusion

* |Impressive achievements in time-dependent analysis for
penguin modes

o Many modes studied

o Complex analyses, with several improvements over the years

o Measurements still statistically limited
* Results in agreement with SM expectations
* We experienced several fluctuations in the past years

o Lesson |: more and more data needed

* More updates from Babar, using final dataset, and Belle
expected in the future, but not enough (I think) to find
something new

o Lesson 2: more and more data needed




