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Introduction

‣ FCNC process prohibited at the tree level in the SM
‣ Rare B and D decays can access to NP through new virtual particles 

entering in the loop
‣ Indirect search:

- Branching fractions
- Angular distributions
- Asymmetries

‣Hadronic weak decays studied in terms of effective Hamiltonian of local 
operator Oi

‣NP could modify Ci short distance Wilson coefficient

He↵ /
X

i

CiOi

i=1,2 Tree

i=3-6,8 Gluon Penguin

i=7 Photon penguin

i=9,10 Electroweak penguin

i=S Higgs (scalar) penguin

i=P Pseudoscalar penguin
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INTRODUCTION

General remark 1: all decays presented are FCNC.
I FCNC processes prohibited at tree level within SM.

SM

  

b! sf f̄

(b! df f̄ )

Hypothetical NP scenario

  

I Measure effect of possible new particles entering (for instance) in loop:
I branching fractions (B),
I angular distributions,
I asymmetries (CP, isospin).

I Complementary benchmark test to direct searches (ATLAS/CMS).
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Outline

‣ Rare leptonic decays:
• Bd,s → µ+µ–

• D0 → µ+µ–

• Bd,s → µ+µ–µ+µ–

‣ Rare semi-leptonic decays:
• B0 → K*0 µ+µ– (angular analysis)
• B → K(*) µ+µ–  (isospin asymmetry)
• B+ → π+µ+µ–

3



Bd,s→µ+µ–: theory

31/03/10   A. Sarti APS 2012, Atlanta

Bs➞µµ : motivation and exp. status

➡ Bs ➞µµ very rare
– Effective FCNC +Helicity suppression ~(mµ/mb)2 

➡  Standard Model (SM) predictions(*)

– B(Bs ➞µµ) = (3.2±0.2) x 10-9 
– B(Bd ➞µµ) = (1.0±0.1) x 10-10 

➡  Very sensitive to New Physics with large tanβ

15

– MSSM  ~ tan6β/M4A (assuming SM<<MSSM). 
– BR(Bs →µµ) plays crucial role

Exp status: Feb 2012

H. Miyake, La Thuile, 29 Feb 2012

(*) [10.1016/j.physletb.2010.10.032]
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Bd,s→µ+µ– is the best way for LHCb to constrain the parameters of the extended 
Higgs sector in MSSM, fully complementary to direct searches

Double suppressed decay: helicity and FCNC
↳ very small BR in SM and well predicted:
BR(Bs→µ+µ–) = (3.2±0.2)×10-9

BR(Bd→µ+µ–) = (1.0±0.1)×10-10

↳ sensitive to NP effects in 
scalar/pseudoscalar Higgs sector (CS, CP):
in MSSM large tanß approximation 
BR(Bd,s→µ+µ–) ∝ tan6ß/M4A

[A. Buras et al., JHEP 1010 (2010)]
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B0s→µ+µ–: experimental status (Feb. 2012)

[H. Miyake, La Thuile, 29 Feb 2012]
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BR(B→µ+µ–)x109 @ 95% CL



Analysis strategy
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• Blind analysis on 1fb-1 of data 
collected during 2011
• A MVA classifier (BDT) based 
on kinematic and geometrical 
variables used to increase S/B 
separation
• Events are studied in a 2D 
binned plane (mµµ,BDT). 
• For each bin the expected signal 
and background yields have been 
computed
• Data driven calibration 
•The CLs (=CLs+b/CLb, modified frequentist approach) is evaluated and used for 
the upper limit extraction.

[Phys. Rev. Lett. 108, 231801 (2012)]
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Bd,s→µ+µ–: mass distribution

)2(MeV/cµµm
5350 5400

2
Ev

en
ts

 p
er

 2
4 

M
eV

/c

0

2

4

6 LHCb
BDT>0.5

B0s→µ+µ–Black dots data
B0(s) → μ+μ− SM signal
combinatorial background
B0(s) → h+h′− (peaking) background 
B0 ↔ B0s cross feed 

‣ Background, dominated by bb → µµX component, well understood
‣ Bs → µµ slowly emerging (?), not significant excess
‣ yields compatible with SM model expectations
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[Phys. Rev. Lett. 108, 231801 (2012)]
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Upper limits evaluation
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Last results with 1fb-1 data set:
Expected Bkg+SM

Expected Bkg

Observed CLs

Observed CLs

A fit to the BR is also performed using a profile 
likelihood method:
B(B0s → µ+µ–) = (0.8+1.8-1.3) 10-9

[Phys. Rev. Lett. 108, 231801 (2012)]

B0s→µ+µ–

B0→µ+µ–
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Combination with CMS and ATLAS
remains, however, room for a contribution from physics beyond the SM, including de-158

structive interference between NP and SM which could still cause B(B0
s

! µ+µ�) to159

be significantly smaller than the SM prediction. Such cases can be probed by the LHC160

experiments with more integrated luminosity.161
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Figure 1: CLs as a function of the assumed branching fraction for B0
s

! µ+µ�. The
long dashed black curves are the medians of the expected CLs distributions, if background
and SM signal were observed (left), and in complete absence of signal (right). The green
(yellow) areas cover, for each branching fraction, 34% (48%) of the expected CLs dis-
tribution on each side of its median, corresponding to ±1(2)� intervals. The solid blue
curves are the observed CLs. The upper limits at 90% (95%) C.L. are indicated by the
dotted (solid) horizontal lines in red (dark gray) for the observation and in gray for the
expectation.
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Figure 2: CLs as a function of the assumed branching fraction for B0 ! µ+µ�. The long
dashed black curve is the median of the expected CLs distributions in absence of signal.
The green (yellow) area covers, for each branching fraction, 34% (48%) of the expected
CLs distribution on each side of its median, corresponding to ±1(2)� intervals. The solid
blue curve is the observed CLs. The upper limits at 90 % (95%) C.L. are indicated by
the dotted (solid) horizontal lines in red (dark gray) for the observation and in gray for
the expectation.
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ATLAS, CMS and LHCb results have been recently combined 

BR(Bs→µ+µ–)<4.2x10-9 @95% C.L.

[arXiv:1204.0735, JHEP 1204(2012) 033, PRL 108,231801(2012),LHCb-CONF-2012-017]

‣ Excess over background at ∼2σ level (1-CLb (p-value)=5%) 
‣ Compatible with SM at 1σ (1-CLs+b=84%)

BR(B0→µ+µ–)<0.81x10-9 @95% C.L.

B0s→µ+µ– B0→µ+µ–

9



Impact of BR(B0s→µ+µ–) on some NP models

10

From D. Straub 
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Impact of the latest LHCb limits

CDF CMS ATLAS LHCB SM

luminosity (fb-1) 10 4.9 2.9 1

BR(B0→µ+µ–) 95% CL upper limit (10-9) 4.6 1.8 1.03 0.1±0.01

BR(B0→µ+µ–) 95% CL upper limit (10-9) 31 7.7 22 4.5 3.2±0.2

[CDF, Public Note 9892 (2010)], 
[ATLAS, CERN-PH-2012-067],
[CMS, BPH-11-020 (2012)]
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Experimental status
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CDF CMS ATLAS LHCB SM

luminosity (fb-1) 10 4.9 2.9 1

BR(B0→µ+µ–) 95% CL upper limit (10-9) 4.6 1.8 1.03 0.1±0.01

BR(B0→µ+µ–) 95% CL upper limit (10-9) 31 7.7 22 4.5 3.2±0.2

[CDF, Public Note 9892 (2010)], 
[ATLAS, CERN-PH-2012-067],
[CMS, BPH-11-020 (2012)]

(Phys. Rev. Lett. 108, 231801 2012

(J. High Energy Phys. 04 (2012) 033)

http://dx.doi.org/10.1007/JHEP04(2012)033
http://dx.doi.org/10.1007/JHEP04(2012)033


D0→µ+µ–: motivation and analysis

‣D0 → µ+µ– is suppressed in SM because FCNC and GIM mechanism. 
‣Its BF is dominated by the long distance contribution due 𝛄𝛄 intermediate state
which set the SM prediction bounds: 
10–13 < B(D0 → μ+μ–) < 6 × 10–11

‣Enhancement in NP models (e.g. BR∼10–9 in RPV-SUSY tree level transition)

‣Current best experimental limit from Belle:
B(D0 → μ+μ–) < 1.4 × 10–7 @90% C.L.

‣LHCb analysis performed 0.9 fb-1 using D*+ tagged sample selecting D*+→D0(→μ+μ–)π+.

‣MVA classifier used to reduce main bkg sources due to combinatorial from b and c hadron 
decays

‣D0 → π+π– used as normalization channel:

[Phys. Rev. D81 239 (2010) 091102]

[LHCB-CONF-2012-005]

[E. Golowich et al., PR D 79, 114030 (2009)] 

[G. Burdman et al., PR D66 (2002)]
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Results
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yields is extracted from a 2D fit on 
IM and ∆M(D*+-D0)

Preliminary result:
BR(D0→µ+µ–) < 1.3x10–8 @95%C.L.

)2) (MeV/cµµm(
1800 1850 1900

 )2
Ev

en
ts

 / 
( 3

.7
5 

M
eV

/c

0

50

100

150

200
-1L=0.9fb

LHCb Preliminary(a)

)2) (MeV/cµµm(
1820 1840 1860 1880 1900

 )2
Ev

en
ts

 / 
( 3

.7
5 

M
eV

/c

0

20

40

60

80

100

-1L=0.9fb
LHCb Preliminary(b)

)2) (MeV/cµµm(
1800 1850 1900

 )2
Ev

en
ts

 / 
( 3

.7
5 

M
eV

/c

0

50

100

-1L=0.9fb
LHCb Preliminary

(c)

)2) (MeV/cµµ)-m(πµµm(
140 145 150 155

 )2
Ev

en
ts

 / 
( 0

.5
 M

eV
/c

0

50

100

150

-1L=0.9fb
LHCb Preliminary

(d)

)2) (MeV/cµµ)-m(πµµm(
140 145 150 155

 )2
Ev

en
ts

 / 
( 0

.6
 M

eV
/c

0

50

100

150

-1L=0.9fb
LHCb Preliminary(e)

Figure 8: Distribution of (a) the µµ invariant masses with �m in the range
142-149 MeV/c2, (b) in the range 144-147 MeV/c2 and (c) in the range 150-
155 MeV/c2. In (d) the distribution of �m in the range 1820-1885 MeV/c2 and
in (e) in the range 1780-1810 MeV/c2 of the µµ invariant mass is shown. Su-
perimposed are the projections of the two-dimensional unbinned maximum likeli-
hood fit. The curves represent the full fit function (continuous black line), the
D
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�)⇡+contribution (dashed dark grey line), the combinatorial back-
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and the signal D⇤+
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dashed light grey: combinatorial bkg
dashed dark grey: D*+→D0(→π+π–)π+

light gray: signal

[LHCB-CONF-2012-005]
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Bd,s→µ+µ–µ+µ–: motivation and analysis

‣Strongly suppressed in the SM (FCNC)
‣Large contribution from 
Bs→J/ψ(µµ)ϕ(µµ) which has a 
BR = (2.3±0.9)x10–9

‣Non resonant process also can occur in 
SM with a virtual photon exchange 
BR∼10–10–10–11

‣Possible enhances in NP scenarios (i.e. 
scalar–pseudoscalar sgoldstinos couple)

‣Cut based analysis on 1fb–1 data sample:
- Resonant sample used for selection optimization
- PID, separation between B vertex and primary vertices, B vertex quality, 
veto on ϕ mass
- BR evaluated normalizing on B0→J/ψ(µ+µ–)K*0(K+π–)

Resonant sample
Bs→J/ψ(µµ)ϕ(µµ)

[LHCB-CONF-2012-010]

15

[Phys. Rev. D 70, 114028 (2004)]



Results

BR(Bs→µ+µ–µ+µ–) < 1.30x10–8 @95% C.L.
BR(B0→µ+µ–µ+µ–) < 0.54x10–8 @95% C.L.

[LHCB-CONF-2012-010]
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Signal 
region

Expected 
bkg Observed

Bd 0.30+0.22–0.20 1

Bs 0.38+0.23–0.17 0



B→K*0µ+µ–
6. Angular analysis of B0 ! K⇤0µ+µ� 17/27

B0! K ⇤0µ+µ�

Measure helicity structure of B0! K ⇤0µ+µ�

decays by fitting the distributions of three
angles, ✓l , ✓k and � in bins of q2.

B0!K*µµ 

04"

•  Flavour changing neutral current ! loop  

•  Sensitive to interference between O7!, 
O9,10 and their primed counterparts 

•  Exclusive decay ! theory uncertainty 
from form factors 

•  Decay described by three angles, Gl, GK 
and ', and q2 = m2

µµ , self-tagging ! 
angular analysis allows to probe helicity 

•  Multitude of angular observables in which 
uncertainties cancel to some extent e.g. 
AFB – asymmetry in Gl distribution 

Gives access four angular observables, which are relatively free from
hadronic uncertainties:

FL - The fraction of longtitudinal polarisation of the K ⇤0.

AFB - The forward-backward asymmetry of the muons in the B rest
frame.

S3 ↵ A2
T(1 � FL) - asymmetry of the K ⇤0 transverse polarisation.

Aim - Proportional to sin(2�).

Also measure the di↵erential branching fraction.

[LHCb-CONF-2012-008]
CIPANP 2012 Patrick Owen Semi-leptonic penguin B decays at LHCb and CDF

B→K*0µ+µ– differential decay distribution can be 
described with 3 angles (ϑl,ϑk,𝜙) and dimuon mass q2

Parametrized in terms of 4 angular observable (folding 
𝜙 angle) FL, AFB, S3 and AIm← theoretically clean 
observables, sensitive to NP contribution to C7, C9 
and C10

shown in Fig. 4. The event yields are summarised in Table. 1. The observed di↵erential77

branching fraction is shown in Fig. 5.78

5 Angular analysis79

The full B0 ! K⇤0µ+µ� di↵erential decay distribution is parameterised by six q2 de-80

pendent amplitudes. Due to the low statistics, a symmetry of the system is exploited81

and � ! � + ⇡ when � < 0. This cancels terms with cos � and sin � dependences and82

decreases the number of parameters required to describe the signal. This “folding” leads83

to a reduced expression for the angular distribution:84

1

�

d4�

d cos ✓` d cos ✓K d�̂ dq2
=

9

16⇡


FL cos2 ✓K +

3

4
(1� FL)(1� cos2 ✓K) +

FL cos2 ✓K(2 cos2 ✓` � 1) +

1

4
(1� FL)(1� cos2 ✓K)(2 cos2 ✓` � 1) +

S3(1� cos2 ✓K)(1� cos2 ✓`) cos 2�̂ +

4

3
AFB(1� cos2 ✓K) cos ✓` +

AIm(1� cos2 ✓K)(1� cos2 ✓`) sin 2�̂
i

where �̂ is the result of folding the � angle: �̂ = � + ⇡, if � < 0 and �̂ = �, if � � 0. The85

distribution is parameterised by the four observables: AFB, FL, AIm and S3. The notation86

of Ref. [2] is adopted for the sin 2�̂ term rather than 1
2(1 � FL)A2

T , which often appears87

in literature [14]. S3 then appears in the angular distribution in a similar way to AFB88

and AIm, i.e. not in combination with another observable2. To estimate the rate averaged89

values of FL, AFB, AIm and S3, an unbinned maximum likelihood fit is performed to the90

K+⇡�µ+µ� invariant mass and angular distribution of the candidates. A penalty term91

is included in the likelihood fit to force the PDF into the mathematically allowed region:92

|AFB|  3
4(1 � FL), |AIm|  1

2(1 � FL) and |S3|  1
2(1 � FL). The background angular93

model is parameterised by the product of polynomial distributions for cos ✓l, cos ✓K and94

�̂. The contribution of K⇤0 $ K⇤0 mis-id is accounted for in the fit and has the net95

impact of diluting AFB and AIm. The analysis does not include any contribution from a96

broad K+⇡� S-wave contribution to the B0! K+⇡�µ+µ� decay or from the low mass97

tails of higher mass K+⇡� resonances. A K+ ⇡� S-wave contribution is explored as a98

source of systematic uncertainty on the angular observables.99

The result of the likelihood fits for FL, AFB, AIm and S3 are shown in Figs. 7-11.100

The 68% (statistical) confidence intervals are estimated from the one-dimensional profile-101

likelihood of FL, AFB, AIm and S3. The coverage of the intervals has been checked by using102

2
A rapid variation of both FL and A2

T with q2
could also result in a biased estimate of A2

T when

averaging over the large q2
-bins used in the analysis.

3

[LHCb-CONF-2012-008]

‣FL fraction of K*0 longitudinal polarization
‣ AFB forward backward asymmetry
‣ S3 ∝ AT2(1-FL) with AT = asymmetry in 
K*0 transverse plane
‣ AIm a T-odd CP asymmetry

17
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Angular analysis: AFB, FL, AIm and S3
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➡ Used 1fb–1 data, observed 900±34 events (more than 
Babar+Belle+CDF) splitted in 6 q2 bins 
➡ 4D simultaneous fit to 3 angles and mass for the 
extraction of AFB, FL, S3 and AIm

➡ 68% confidence intervals estimated 1D profile likelihood 

➡ T-odd CP asymmetry AIm expected to be O(10–3) in SM
➡ Most precise measurements up-to-date consistent with 
the SM prediction [C. Bobeth et al., JHEP 07 (2011) 067]

➡ Still room for NP contribution

Babar: S. Akar, Lake Louise 2012
Belle: Phys. Rev. Lett. 103, 171801 (2009)
CDF: Phys. Rev. Lett. 108, 081807 (2012)
LHCb: LHCb-CONF-2012-008
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AFB(q2) zero crossing angle
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➡ AFB zero-crossing point (q20) for dimuon system well defined in the SM
➡ q20 has been extracted from 2D fit of IM,q2

68% confidence 
interval

world first measurement:
q20 = 4.9+1.1–1.3 GeV2/c4

consistent with SM predictions which 
range from 4 to 4.3 GeV2/c4

[C. Bobeth et al., JHEP 07 (2011) 067; 
M. Beneke et al., Eur. Phys. J. C41 (2005) 173; 
A. Ali et al., Eur. Phys. J. C47 (2006) 625]

[LHCb-CONF-2012-008]
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Isospin asymmetry in B→K(*)µ+µ–

The isospin asymmetry defined as follow:

can precisely measured better than the BFs

JHEP01(2003)074
JHEP01(2003)074
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Figure 3: The SM isospin asymmetry dAI/dq2 for the decay B → K∗!+!− as a function of q2.
The error band includes the variation of hadronic and SM input parameters (taken as in [22]) and
of the renormalization scale µ between mb/2 and 2mb.

2.2.2 Numerical estimate

We now turn to the numerical analysis of the isospin asymmetry in B → K ∗!+!−, combin-
ing the above results as

K⊥
1 (q2) = K⊥

1
(a)(q2) + K⊥

1
(b)(q2) + K⊥

1
(c)(q2) ,

K⊥
2 (q2) = K⊥

2
(a)(q2) + K⊥

2
(c)(q2) ,

K‖
1 (q2) = K‖

1
(a)(q2) + K‖

1
(b)(q2) + K‖

1
(c)(q2) . (2.26)

The central values and uncertainties of all hadronic and SM input parameters are taken
as in ref. [22]. The renormalization scale in the annihilation and hard-scattering processes
will be taken as µ′ =

√
µΛh, where µ will be varied as mb/2 ≤ µ ≤ 2mb.

The result for the isospin asymmetry is plotted as a function of q2 in figure 3. At
q2 = 0 we basically recover the result of Kagan/Neubert [26] with

Re
[
b⊥d (0) − b⊥u (0)

]
= + 9.3 +3.8

−3.2 % , (2.27)

where the uncertainty due to the theoretical input parameters (taken as in [22]) is dom-
inated by the soft form factor ξ⊥ (∼ +2.3

−1.5%), the B meson decay constant (∼ 1.5%), the
moment of the B meson light-cone wave function λB (∼ 1.1%), and the IR-sensitive inte-
gral X(1)

⊥ (∼ 1%). We thus confirm the conclusion in [26] that QCD factorization correctly
reproduces the sign and magnitude of the experimentally measured isospin asymmetry
(AI [B → K∗γ] = 0.11 ± 0.07 [47]–[49]) with SM values for the Wilson coefficients.

For increasing values of q2 the isospin-asymmetry decreases, and its central value be-
comes slightly negative above q2 = 2GeV2 and stays basically at a constant value of about
−1%. Since the uncertainty related to the hadronic input parameters is reduced as well,
this means that the measurement of a significant deviation from zero of the isospin asym-
metry in the range 2GeV2 < q2 < 7GeV2 may still indicate new physics (although one

– 10 –

[JHEP01(2003)074]

AI =
B(B0 ! K(⇤)0µ+µ�)� ⌧0

⌧+
B(B± ! K(⇤)±µ+µ�)

B(B0 ! K(⇤)0µ+µ�) + ⌧0
⌧+

B(B± ! K(⇤)±µ+µ�)

Expected AI∼0 in the SM (O(10%) 
at q2→0 for B→K(*)µ+µ–)

Analysis based on 1fb–1
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B→K*µ+µ– results
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‣ Differential BR measured
‣ AI for the B→K*µ+µ– is consistent with zero, as predicted by 
the SM

[LHCB-PAPER-2012-011]
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B→Kµ+µ– results
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LHCb-µ+µ0 K→ 0B

‣ Observed a deficit of B0→K0µ+µ– where SM is well predicted
‣ AI for the B→Kµ+µ– below the SM prediction
‣ Deviation from zero integrated across q2 4.4σ (ignoring small correlation of errors between 
each q2 bin)
‣ All the previous measurements of AI are negative

[LHCB-PAPER-2012-011]
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[BABAR: B. Aubert et al., submitted to Phys. Rev. D, arXiv:1204.3933 ]
[Belle: J.-T. Wei et al. Phys. Rev. Lett. 103 (2009) 171801, arXiv:0804.4770] 
[CDF: Phys.Rev.Lett. 107 (2011) 201802, arXiv:1204.3933]

AI for B→Kµ+µ- 
•  As a result, AI for B→Kµ+µ- tends to sit below the SM prediction 
•  Results agree with previous measurements but nearly all measurements 

of AI are negative 
•  Ignoring the small correlation of (syst) errors between each q2 bin, the 

significance of the deviation from zero integrated across q2 is 4.4σ (from 
LHCb alone) 
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B+→π+µ+µ–

In SM b→dl+l– transition even more 
suppressed by |Vtd/Vts| with respect b→sl+l–, 
never observed before. Could receive 
contribution from RPV terms in SUSY
SM prediction: 
BR(B+→π+µ+µ–) = (1.96 ± 0.21)x10–8 
Prev. Exp.: 
BR (B+→π+µ+µ–) < 6.9x10–8 

(Belle Phys. Rev. D77 (2008) 014017)

[LHCb-CONF-2012-006]

LHCb has seen this decay in 1fb–1

Observed 25.3+6.7–6.4 events
J/ψK+ decay used as normalization channel
BR(B+→π+µ+µ–)=(2.4±0.6stat±0.2syst)x10–8

5.6σ excess
Nicely match with SM prediction
Rarest B decay ever observed

in Eq.(34) break the lepton number, while the λ′′ couplings break the baryon number. There

are 27 λ′ijk couplings, 9 λijk and 9 λ′′ijk couplings. λ[ij]k are antisymmetric with respect to their

first two indices, and λ′′i[jk] are antisymmetric with j and k. All the processes considered in

Figure 1: The RPV contributions to B+
u → π+(ρ+)$+$− due to the sneutrino and squark

exchange.
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Figure 2: The RPV contributions to B0
d → $+$− due to the sneutrino and squark exchange.

this paper involve terms in the RPV Hamiltonian with two leptons and two quarks as external

fields. From Eq.(34), the Hamiltonian of b̄ → d̄$+$− process due to the squarks and sneutrinos

exchange are

H #Rp

eff = −
1

2

∑

i

λ′jikλ
′∗
lin

m2
ũiL

(d̄kγ
µPRdn)($̄lγµPL$j)

+
∑

i

{
λijkλ′∗imn

m2
ν̃iL

(d̄mPRdn)($̄kPL$j) +
λ∗ijkλ

′
imn

m2
ν̃iL

(d̄nPLdm)($̄jPR$k)

}

. (35)

The RPV Feynman diagrams of B+
u → π+$+$−, B+

u → ρ+$+$− and B0
d → $+$− are displayed

in Fig.1 and Fig.2, respectively.

From Eq.(35), we can obtain the RPV decay amplitude for B+
u → π+$+$−

M #Rp (B+
u → π+$+$−) = Υũ

(
$̄k( #p B+ #p π+)(1 − γ5)$j

)
+ Υν̃

(
$̄k(1 − γ5)$j

)
+ Υ′

ν̃

(
$̄k(1 + γ5)$j

)
,(36)

8

B+→π+µ+µ–

Comb. bkg
B+→K+µ+µ–

[Phys. Rev. D77 (2008) 014017]
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Conclusions

‣ LHCb has demonstrated its power in many flavour physics topics: 
CPV studies with b and c hadrons, rare B and D decays, and others 

‣ Current results on BR(Bd,s→µ+µ–) put severe constraints to NP 
approaching the SM prediction; brand new LHC combination presented
‣ World best limits for BR( D0→µ+µ–) and BR( Bd,s→µ+µ–µ+µ–)

‣ LHCb have obtained the most precise measurement of the angular 
observables in B→K*0µ+µ–, all of them agree with the SM
‣Isospin-asymmetry in B→K(*)µ+µ– decays: 4.4σ deviation from 0 (∼SM) for 
the B→Kµ+µ– observed.
‣ First observation of B+→π+µ+µ–

 
‣ Expected to double the data statistics in 2012, many improvements are 
foreseen, stay tuned! 24


