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LHCb Integrated Luminosity at 4 TeV in 2012

Delivered Lumi: 654.59 /pb

Recorded Lumi: 615.96 /pb
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FULLY ON: 94.1 (%)

HV: 0.3 (%)

VELO Safety: 0.9 (%)

DAQ: 2.6 (%)

DeadTime: 2.1 (%)

Integrated LHCb Efficiency breakdown
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��� LHCb running very well
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��� In 2011 collected ≈ 1 fb−1
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��� On track to collect 1.5 fb−1 this
year
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��� Very high efficiency
��
��
��
��

��
��
��
��

���
���
���
���
���

���
���
���
���
��� Practically all data we collect are
good data
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��� Today all results still use 2011
data
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��� 300 pb−1 we had month ago do
not add so much to statistics from
last year
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��� Less explanations of physics and
analysis details, more on results
and where we could get in future



Towards angle γ
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��� Angle γ important to define standard model
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��� Least precision up to now
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��� Measure ACP+ = 0.145± 0.032± 0.010 (average of K+K− and π+π−)
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��� Significance of the CP violation is 5.8σ
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��� One of the main systematic uncertainty from detector asymmetry will
decrease with statistics
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Towards angle γ
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��� Decay Bs → DsK is one of
the theoretically cleanest decay to
extract angle γ
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��� Seen before by CDF and Belle,
but not enough statistics to move
towards γ
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��� In 370 pb−1 we observe ≈ 400
signal events
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��� Measure branching fraction of
(1.90± 0.12± 0.13+0.12

−0.14)× 10−4
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��� With full 2011 dataset about 1200
events
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��� Working on time dependent
analysis relevant for γ extraction

arXiv:1204.1237



Measurement of φS
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��� Test new physics contribution in Bs

mixing box diagrams
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��� Lot of excitement few years back
from Tevatron results
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��� About 21k Bs → J/ψφ events
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��� φS = −0.001± 0.101± 0.027
∆Γs = 0.116± 0.018± 0.006ps−1

��
��
��
��
��

��
��
��
��
��

���
���
���
���
���

���
���
���
���
��� Most precise measurements
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��� Largest systematic uncertainty on
φS from assuming no CPV in
mixing or decay

→ Can be tested directly by data

∆ms = 17.50 ± 0.13ps−1

LHCb-CONF-2012-002



Measurement of φS
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��� Bs → J/ψπ+π− decays provide
alternative sample
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��� About 7.4k signal decays
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��� From angular study final state is
basically pure CP-odd (> 97.7%)

→ Simplifies analysis (no angular fit
needed)
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��� Use ∆Γs and Γs as found in
Bs → J/ψφ

��
��
��
��

��
��
��
��

���
���
���
���
���

���
���
���
���
��� φS = −0.019+0.173

−0.174
+0.004
−0.003
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��� Again statistically limited
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��� Many systematic uncertainties likely
to decrease with increased statistics
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��� Combined with Bs → J/ψφ
φS = −0.002± 0.083± 0.027

arXiv:1204.5675



B0
s decay width difference
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��� Showed only one solution, but there is another −∆Γs, π − φS
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��� Resolve them using Bs → J/ψK+K−
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��� φS close to standard model
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Direct CPV in B → hh
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��� Charmless two body decays proceed through gluonic penguins and
b→ u trees
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��� Sensitivity to new physics (but screened by hadronic physics)
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��� Comparing CPV in Bs → K−π+ to B0

→ K+π− can serve as model
independent test
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��� At 3.3σ this is first evidence of CPV in Bs system
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Effective lifetime in Bs → KK
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��� K+K− is CP-even final state
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��� In the absence of CP violation (SM)
it coincides with BsL eigenstate
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��� Measurements with two
exponentials difficult
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��� Measure effective lifetime in fit with
single exponential
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��� Effective lifetime can be used with
other measurements to constrain
Γs, ∆Γs and CP violation

��
��
��
��
��

��
��
��
��
��

���
���
���
���
���

���
���
���
���
��� Dedicated trigger to collect decay
time unbiased sample
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��� τeff = 1.468± 0.046± 0.006 ps
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��� Consistent with standard model

LHCb-CONF-2012-001



Time dependent B → hh
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��� Next obvious step is to add flavour tagging
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��� In same framework do B0 → π+π− and
Bs → K+K−
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��� Adir

ππ = 0.11± 0.21± 0.03
Amix

ππ = −0.56± 0.17± 0.03
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KK = 0.02± 0.18± 0.04
Amix

KK = 0.17± 0.18± 0.05
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��� Not yet competitive with B-factories on B0
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��� First time dependent CPV measurement on
hadronic Bs decays

LHCb-CONF-2012-007



B0 → K∗0µ+µ−
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��� EW b→ sµ+µ− transition
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��� In 2011 about 900 signal events
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��� Statistics larger than sum of all other
experiments
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��� Rich set of observables from angular
analysis (q2 dependent)
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��� First result on zero-crossing point
q20 = (4.9+1.1

−1.3)GeV2/c4

LHCb-CONF-2012-008



B0 → K∗0µ+µ−
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��� With increased statistics include more
observables

��
��
��
��
��

��
��
��
��
��

���
���
���
���
���

���
���
���
���
��� Careful how angles are defined and
treated, can make difference in
meaning of observables
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��� Except of branching fraction pretty
much statistically limited

LHCb-CONF-2012-008



B → K(∗)µ+µ− AI
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��� Measurement of asymmetry
between B+ and B0
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��� Challenging due to need to
reconstruct long lived Ks
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��� Measurement limited by the
statistics on decays with Ks
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��� Possibly larger systematic
uncertainty from tracking as
final states have different
number of tracks
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��� All measurements in this class of
transitions consistent with SM
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��� Possible hint of departure from
zero for AI in B → Kµ+µ−

arXiv:1205.3422



Other b→ s(d)µ+µ−

14 3 July 2012 Michal Kreps – LHCb results now and tomorrow

)4/c2 (GeV2q
0 2 4 6 8 10 12 14 16 18

)
4 c

-2
 (

G
eV

2
dB

F
/d

q

0

0.02

0.04

0.06

0.08

0.1

0.12
-610×

LHCb
Preliminary

)2 (MeV / cµ µ π M
5000 5500 6000 6500 7000

 )2
E

ve
nt

s 
/ (

 2
0 

M
eV

 / 
c

0

2

4

6

8

10

12

14

16

18

20

Preliminary
LHCb

��
��
��
��

��
��
��
��

���
���
���
���
���

���
���
���
���
��� Bs → φµ+µ− governed by b →

sµ+µ− transition
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��� With 1 fb−1 we measure total and
differential branching fraction
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��� See ≈ 77 signal events in full q2

range
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��� Branching fraction measured to be
(0.78± 0.10± 0.06± 0.28)× 10−6
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��� For the first time see b → dµ+µ−

transition
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��� Observe B+ → π+µ+µ− with
significance of 5.2σ
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��� B(π+µ+µ−) =
(2.4± 0.6± 0.2)× 10−8

LHCb-CONF-2012-003
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Radiative decays
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