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Outline

LHCb experiment.
~ + CKMangley.

._ e Charmless two body decays.

o Direct CP violation results. (0.35 fb™')

o Time-dependent CP violation results. (0.69 tb)
CP asymmetry of B — J/ym and B, — y(2s)m. (0.37 tb™)

asymmetry of B, — DK decays. (1.0 tb™')



‘The LHCb experiment
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Charmless 2 body B
decays
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sensible to new physics contribution at penguin level;
penguin interference allows to look for direct CP violation using the following
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Direct CPV in 2 body

LHCB-PAPER-2011-029

PRL 108.201601 decays

+ (A, )+ =A +A
cp 3 cp A
Instrumental Asymmetry Production Asymmetry
.. measured using charm control « k: dilution of A__, due to mixing, lifetime and
ples: D™ — DO(Km)x*, D™ — acceptance.
DYKK)x" and D° — K. « A, measured using B® — J/y K*(Km).

Final total correction A \ small.


http://prl.aps.org/abstract/PRL/v108/i20/e201601
http://arxiv.org/pdf/1202.6251.pdf

Direct CPV in 2 body
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Time-dependent CPV
in 2 body decays

LHCb-CONF-2012-007

f'asymmetry can be written as:
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nt measurements for B 4 T are:

. BaBar
Experiment Adx Amx p(AZE, A™™)  arXiv:0807.4226
BABAR 025 +008+0.02 | —0.68+0.10+0.03 0.06 Belle
Belle 055 +0.08+0.05] —0.61+0.10+0.04 0.15 PRL 98 (2007) 211801
HFAG average 0.38 4+ 0.06 —0.65 = 0.07 0.08 HFAG
arxiv:1010.1589

ceptance determined from Monte Carlo.
solution from data: ¢, = 50fs.

flavor tagging, efficiency and mistag rate calibrated by B — K.


http://arxiv.org/abs/0807.4226
http://prl.aps.org/abstract/PRL/v98/i21/e211801
https://cdsweb.cern.ch/record/1426663
http://arxiv.org/abs/1010.1589
http://arxiv.org/abs/0807.4226

B o Kr fit results

LHCb-CONF-2012-007
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Extract CPV terms from fit:
AT — (.11 £0.21,
APX — (.56 £ 0.17,
p(Agy, ATY) = —0.34.

Only statistical uncertainties.


https://cdsweb.cern.ch/record/1426663

) |
=t B
]
o
=4

—t
=}
[=}
=]

800

600

E-VEI';tS /( B 'Mev'fbi

LHCb
Preliminary
Je=7TeV

B — KK
B’ - K=
Partial 3-body
Combinatorial

56 5.7 5 8
my (GeV/c?)
-~ LHCb
- Preliminary
- Ns=7Tev
Eﬁ
- E 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
0-20 0.1 0.15 0.2 0.25 0.3 0.35

(t-tD) modulo (2x/Am,) [pse]

B — KK fit results
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e For B, — mm, A™ in agreement with world average
from the B factories.

First 3.20 evidence of time-dependent

CPV at hadronic colliders.

B, — nz and B, — KK
results
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arXiv:1203.3592
LHCB-PAPER-2011-024

'same tree-penguin week phase for b — ccs (yK decays);

)1 ts different tree-penguin weak phase for b — ccd (yr decays):
~aado”);

nalysis selects p"wh* decays (charge conjugation implied);

identification done by helicity angle (cos(6*,)) and by RICH particle ID;
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http://arxiv.org/abs/1203.3592
http://arxiv.org/pdf/1203.3592.pdf
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; No evidence of CP Violation.

B> y(2S) K* [\ tHch

Direct CPin B, — yn

arxXiv:1203.3592
LHCB-PAPER-2011-024

A (W(2s)m) = 0.048 + 0.090 + 0.011

A (W(29)K) = 0.024 + 0.014 + 0.08
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- Direct CPVin B, — DK
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Atwood, Dunietz, Soni: Phys.Rev.Lett.78:3257,1997 15
Giri, Grossman, Solfer, Zupan: Phys.Rev.D 68,0504018 (2003)



lrect CPVin B, — DK

LHCB-PAPER-2012-001

PLB 712 (2012) 203 decays

13 observables;

S ,1. b s partial widths:

Rl ['(B™ =[fl,K")+I'(B™ = [fI,K")
Kim (B~ =[flpn™)+T(B* = [fl,m7)

v e f represents nw, KK and the favored Kn mode.

» Six CP asymmetries:

Al = I'(B™ = [flph™)-I'(B* =[fl;h")
" T(B™ =I[fl,h7)+ (B = [fl,h*)
rged-separated partial widths of the ADS suppressed modes relative to the ADS favored

= _ [(B* = [I"K7]ph*)
o I[(B* = [K*m"],h*) 16



https://cdsweb.cern.ch/record/1432548?ln=en
http://www.sciencedirect.com/science/article/pii/S0370269312004893
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Direct CPV in B, — DK
decays
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PLB 712 (2012) 203 decays

— DK

At

Events / (5 MeV/c?)

B, — [KK] K

B, — [KK] m
Partially reconst.
Combinatorial

B*—[K*K] K*

LHCb N

ad
e

Atk

20

o

Events / (5 MeV/c?)

10

L e G U [T

T T Ty T B
EEmEs g

Evidence of CPV
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Acp([nn] K) = 0.135 + 0.066 + 0.010
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i Conclusions

. Many new results and improvements related to CPV in B — hh decays:
0 World's most precise measurement of direct CPV in B, — K.

o First evidence of direct CPV in B, — KK.
o First evidence of time-dependent CPV in B, — 7.

e Direct CPV measurement in B, — ym:
o Comparable or better precision than previous results but no evidence of CPV.

» New results related to B, — DK decays:
o First observation of the ADS suppressed mode B, — [nK]_K.
o First evidence of direct CPV in the ADS suppressed mode B, — [nK] K.
o Evidences of direct CPV in B, — [nn] K and B, — [KK] K.

D

» Important results from B_system at LHCb: see Gaia Lanfranchi's talk.

LHCb will collect another 1.5 fb™! during 2012 run at 8 TeV

center-of-mass energy.
Stay tunned! 20
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