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Standard Model

@ Is it the complete story?

o Direct searches: ATLAS, CMS... .
o Indirect searches: LHCb, Belle... .

@ Rare decays.
@ Non SM CP-Violation. < this talk.

Leptons -

[Dave Goldberg]

" CP-violating effects in the time-dependent angular distribution of
BY — J/+¢ play a key role for the search of new physics.”

[R.Fleischer: PhysRevD.79.014005]
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http://mimas.physics.drexel.edu/StandardModel/
http://dx.doi.org/10.1103/PhysRevD.79.014005

The power of indirect searches

@ 1970: Existence of c quark in K| — ptpu™

[Phys.Rev.D2,1285,1970]
@ 1987: Top quark mass from B oscillations. (phys LetB102:245,1087]
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with Lepton-Had ymmetr
S. L. Guasrow, J. Tuosousos, Axp L. Mamaf
Lyman Laboratory of Physics, Horsord Unisersiy, Combridge, Mossachusets 02139
(Received § March 1970)

e propuse & modelof weak interactions n which the currnts are contrcted ot of fou b quark

OBSERVATION OF B'.B’ MIXING e e e oo a8 i s s

that the leading divergences do not vioate any strong-interaction symmetey and thenex 1 e leding
The ARGUS Collaboration ' i

between leptons and quarks. The extension of our %del to a complete Yang Mili theoey I dlcussed,

In summary, the combined evidenee of the investizati

of B meson pairs, leplon pairs

- splitting, beginning at order G(GA?), as well as con-
and B meson-lepton events on the T(45) leads to the conclusion that B%B" mixing has tributions to such unobserved decay modes as K»—
been observed aud is substential. whtp—, K*+— at+1+1, etc., involving neutral lepton

Paranieters Comments

i We wish to propose a simple model in which the
= T - = } = divergences are properly ordered. Our model is founded
| . ) in a quark model, but one involving four, not three,
r > 0.09 90%CL This experiment fundamental fermions; the weak interactions are medi-
.44 This experiment e
M., £, < 160 MeV B meson (= pion) decay constant new quantum number @ for charm.
< 5GeV/c? | bquarkmas q p
n<14:107"% H B meson lifetime ———
[Vigl < 0018 Kobayashi-Maskawa matrix element

QCD correction factor [17]
t quark mass

[Niels Tuning]
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.2.1285

The power of indirect searches

- Oscillations: B(OS) <~ B(Os).
- ¢s from BY/BY — J/¢(— pp)d(— KK).

B
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Relative phase difference — access ¢s
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power of indirect searches

Assuming tree decays only:

¢§M ~ —28s = —0.0364 &= 0.0016 [Phys. Rev. D84 (2011)033005],

Bs = arg[— (Ve Vip/Vesv3)] -

Unknown processes: ¢s = ¢p2M + ANP
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http://journals.aps.org/prd/pdf/10.1103/PhysRevD.84.033005

LHCb detector

EcaL HCAL M4 MS
SPD/PS M3

Designed for displaced vertices, like the B? .
Movable VErtex LOcator (8mm from the z). thooue
5% of 4 solid angle, 25% of bb production.

Excellent vertex and momentum resolution.

Particle identification. 2

6, [rad]
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CP-Violation and ¢

" CP-violating effects in the time-dependent angular distribution....” [RFieischer]
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CP-Violation and ¢

" CP-violating effects in the time-dependent angular distribution....” [RFieischer]
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¢s is the amplitude of the decay time pdf oscillations. I, A'?
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CP-Violation and ¢
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[PhysRevD.87.112010]

@ Very clean signal.
@ Around 27k candidates with the 1fb~1 of 2011 run.
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http://link.aps.org/doi/10.1103/PhysRevD.87.112010

CP-Violation and ¢

We gain sensitivity to ¢s from:
e Angular analysis (0,0, ¢n): J/9v¢ isa CP—(_)dd/even mixture.
e Flavor tagging: J/1¢ came from either BY/B2.
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CP-Violation and ¢

We gain sensitivity to ¢s from:
e Angular analysis (0,0, ¢n): J/9v¢ isa CP—(_)dd/even mixture.
e Flavor tagging: J/1¢ came from either BY/B2.
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CP-Violation and ¢

We gain sensitivity to ¢s from:
e Angular analysis (0,0, ¢n): J/9v¢ isa CP—(_)dd/even mixture.
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CP-Violation and ¢

We gain sensitivity to ¢s from:
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CP-Violation and ¢

We gain sensitivity to ¢s from:
e Angular analysis (0,0, ¢n): J/9v¢ isa CP—(_)dd/even mixture.
e Flavor tagging: J/1¢ came from either BY/B2.
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We take good control of:

Time and angular resolution, time and angular acceptances, mass model, peaking backgrounds, reflections, s-wave contributions,

data stability between runs, factorization of acceptances and observables, S-P waves coupling, sFit technique. ...
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Unbinned simultaneous min. log likelihood fit of 5 observables
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http://link.aps.org/doi/10.1103/PhysRevD.87.112010
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Near future:

Combine with B — J/yrtn~.

Sub-leading penguin contributions to BY — J/v¢ .
2fb~! more analyzed: ~ 2 improvement on o (¢s).
Run Il: Factor ~ 3 in total.
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LHCb 1.0fb™" + CDF 9.6fb '+ D@ 8fb™" + ATLAS 4.9fb™"
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Thank you for your attention!
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Back up (New Physics)

0 Buras: arxiv:0909.1333v2 [hep-ph]

| ABGPS I

DNA Tests of Flavour Models

=

ac |nrvve | aka | siL [FBMssm | wuT | RS | 4G

DO P *kk| *x | x| * e
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K kok

e Chiang et al.: arXiv:0910.2929 [hep-ph]
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