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Indirect searches for New Physics 

•  High energy:  
“real” new particles can be produced and  
discovered via their decays 
–  Discovery of the Higgs boson at the LHC à completion of the SM 
–  Tested scale : <10TeV 
 

•  High precision:  
“virtual” new particles can be seen in quantum loops 
–  Higher mass scale reachable (up to ~100TeV) 
 

Direct and indirect searches are both needed, 
both equally important,  

and complement each other 

Johannes Albrecht 12. Mai 2017 2/60 



Searches for New Physics in Flavour 
100GeV 100TeV 10TeV 1TeV 10GeV 

W±, Z0 tb
Η0

Particles produced at LHC 
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Searches for New Physics in Flavour 

Flavour physics: Search for new heavy particles  
in precision measurements of quantum effects 
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Searches for New Physics in Flavour 

Reach of Flavour Physics 

100GeV 100TeV 10TeV 1TeV 10GeV 

W±, Z0 tb New particles ??Η0

Precision data is sensitive to new particles of masses up to ~100TeV 
[A. Buras et al, JHEP1411(2014)121] 

Particles produced at LHC 

Flavour physics: Search for new heavy particles  
in precision measurements of quantum effects 
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Examples from the past I 
(1970) 
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Examples from the past I 
(1970) 
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Examples from the past II The way to the Higgs boson

development of bounds from direct and indirect searches
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•  The way to the Higgs Boson: 
–  You know all the details! 

ATLAS & CMS (2016):  
 mH = 125.09±0.24 GeV 

Pre-discovery (2011) 
 mH = 94+29 

-24  GeV 
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Beauty quarks: ideal for precision studies 

•  The beauty quark … 
–  Is the heaviest quark that forms hadronic bound states 

à high mass: many accessible final states 
–  Must decay outside the 3rd family 

•  All decays are CKM suppressed 
•  Long lifetime (~1.6ps) 

•  Beauty-decays: 
–  Dominant decay process: “tree”  

bàc transition 
–  Very suppressed “tree” bàu transition 
–  FCNC “penguin” b-> s and bà d transitions 
–  Flavour oscillations (bàt “box” diagrams) 
–  CP violation 

Focus of todays seminar 
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B–Physics Around the World 

Asymmetric e+e- - collider experiments 
pp and pp collider experiments 

1999 – 2010���
& from ~ 2018
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Large Hadron Collider

RWTH Aachen
TU Dortmund
Uni Heidelberg
MPI Heidelberg
Uni Rostock

ATLAS

ALICE CMS
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LHCb and beauty production 

6	

A	luminous	(and	beau8ful)	world!	

Experiment	 ∫�	dt	[K−1]	 σbeauty	[µb]	 End	of	life	

BaBar	 530	(total)	 0.001	[e+e�	at	Υ(4S)]	 			2008	

Belle	 1040	(total)	 0.001		[e+e�	at	Υ(4S)]	 			2010	

CDF/D0	 12	(total)	 100	[pp	at	2	TeV]	 			2011	

ATLAS/CMS	 55	(so	far)	 250-500	[pp	at	7-13	TeV]	 >	2030	

LHCb*	 4.2	(so	far)	 250-500	[pp	at	7-13	TeV]	 >	2030	

*	Forward	detector	opImised	for	beauty	and	charm	physics	with		
			levelled	luminosity	to	limit	pileup	effects	

•  Several	experiments	at	different	
machines	contributed/contribuIng	
to	the	field	in	the	last	15	years	

>5 (so far)  

•  Proton collisions at 7-13TeV:  
huge heavy flavour production 
cross sections  
–  In LHCb acceptance: 75kHz bb  

and 1.5MHz cc 
–  ~1/10 events contains b or c signal 
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Test of fundamental interactions 

•  A few selected highlights 
Suche nach Neuer Physik bei LHCb

Sehr seltene Zerfälle

Raten, 
Winkelverteilungen

sd,B
�P
�P

Mischung+CP Verletzung:
Verhältnisse

Meson - Mixing

mixi
mixmix e I� AA

Unitaritätdreieck

Konsistenz von Größen 
mit/ohne Schleifen

Absolutwert o Raten
Phase o CP-Verletzung
Lorentz-Struktur o Winkelverteilung
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CP violation Rare decays 

(Semi-) leptonic 
beauty decays 

Bs mixing and  
CP violation 

Suche nach Neuer Physik bei LHCb
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Future outlook 
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CP violation 

Bs mixing and  
CP violation 
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CP Violation 
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The unitarity triangle 
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Unitarity Triangle: sin2β
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Unitarity Triangle: sin2β
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Unitarity Triangle: Vub 
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Unitarity Triangle: Vub 
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Rare decays 

1)  Leptonic decays 
2)  Semileptonic decays 

Suche nach Neuer Physik bei LHCb
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Rare menu 

•  Purely leptonic 
–  “add nothing” 

•  Semileptonic 
–  add d quark as spectator 

à B0 → K*0 µ+µ-

–  add s quark as spectator 
à Bs

 →  φ µ+µ- 
–  add u quark as spectator 

à B+ →  Κ+ µ+µ- 

•  Ratios:  
–  Compare muons to electrons 

b → s µ+µ- base diagram 
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Golden channel: Bs,d→ µ+µ- 

Theory prediction: Standard Model 

è Very sensitive to an extended  
scalar sector 
(e.g. extended Higgs sectors,  
SUSY, etc.) 

decay SM 
Bs→ µ+µ- 3.5±0.3  x 10-9 

B0→ µ+µ-  1.1±0.1  x 10-10 

SM: Buras, Isidori et al: arXiv:1208.0934 
Mixing effects: Fleischer et al, arXiv:1204.1737 

Left handed couplings 
à helicity suppressed 

e.g. SUSY 

Standard Model 

Discovery channel for New Phenomena 
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B→ µ+µ- : Progress through run 1  

Johannes Albrecht 

2010: nothing 

Invariant mass in signal region (high BDT)  
If there is a signal, we should see a peak 
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B→ µ+µ- : Progress through run 1  

Johannes Albrecht 

Invariant mass in signal region (high BDT)  
If there is a signal, we should see a peak 

+2011: maybe??  
But not significant enough for any claims 
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B→ µ+µ- : Progress through run 1  

Johannes Albrecht 

Invariant mass in signal region (high BDT)  
If there is a signal, we should see a peak 

+ early 2012: First evidence of Bs → µ+µ- ! 
Shown at HCP in Kyoto 
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B→ µ+µ- : Progress through run 1  

Johannes Albrecht 

Invariant mass in signal region (high BDT)  
If there is a signal, we should see a peak 

+ all 2012: The signal emerges 
Anomaly in B0 → µ+µ- or 

fluctuation ??  
 

12. Mai 2017 28/60 



Capri 2012 MPA, CPV in charm and b-decays at LHCb 

Bd,s"µ+µ-  from LHCb and CMS 

!  Combined fit to full run 1 data set 
 
!                                                  6.2σ significance " first observation 

                                                            - compatible with SM at 1.2σ 

                                                                                                    3.0σ significance " first evidence 
                                                            - compatible with SM at 2.2σ 

!  Known from theory to better than 10% 
 
 
 
 
 
 
 
 
 
 

!  Strong constraints to possible NP models  
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B (Bs
0 → µ+µ− ) = 2.8−0.6

+0.7 ⋅10−9   

B (B0 → µ+µ− ) = 3.9−1.4
+1.6 ⋅10−10  

10.1038/nature14474 

LETTER OPEN
doi:10.1038/nature14474

Observation of the rare B0
sRm1m2 decay from the

combined analysis of CMS and LHCb data
The CMS and LHCb collaborations*

The standard model of particle physics describes the fundamental
particles and their interactions via the strong, electromagnetic and
weak forces. It provides precise predictions for measurable quanti-
ties that can be tested experimentally. The probabilities, or branch-
ing fractions, of the strange B meson (B0

s ) and the B0 meson decaying
into two oppositely charged muons (m1 and m2) are especially inter-
esting because of their sensitivity to theories that extend the standard
model. The standard model predicts that the B0

s ?m1m2 and
B0?m1m2 decays are very rare, with about four of the former occur-
ring for every billion B0

s mesons produced, and one of the latter
occurring for every ten billion B0 mesons1. A difference in the
observed branching fractions with respect to the predictions of the
standard model would provide a direction in which the standard
model should be extended. Before the Large Hadron Collider (LHC)
at CERN2 started operating, no evidence for either decay mode had
been found. Upper limits on the branching fractions were an order
of magnitude above the standard model predictions. The CMS
(Compact Muon Solenoid) and LHCb (Large Hadron Collider beauty)
collaborations have performed a joint analysis of the data from
proton–proton collisions that they collected in 2011 at a centre-of-
mass energy of seven teraelectronvolts and in 2012 at eight teraelec-
tronvolts. Here we report the first observation of the B0

s ? m1m2

decay, with a statistical significance exceeding six standard deviations,
and the best measurement so far of its branching fraction.
Furthermore, we obtained evidence for the B0?m1m2 decay with
a statistical significance of three standard deviations. Both mea-
surements are statistically compatible with standard model predic-
tions and allow stringent constraints to be placed on theories beyond
the standard model. The LHC experiments will resume taking data in
2015, recording proton–proton collisions at a centre-of-mass energy
of 13 teraelectronvolts, which will approximately double the produc-
tion rates of B0

s and B0 mesons and lead to further improvements in
the precision of these crucial tests of the standard model.

Experimental particle physicists have been testing the predictions of
the standard model of particle physics (SM) with increasing precision
since the 1970s. Theoretical developments have kept pace by improving
the accuracy of the SM predictions as the experimental results gained in
precision. In the course of the past few decades, the SM has passed
critical tests derived from experiment, but it does not address some
profound questions about the nature of the Universe. For example, the
existence of dark matter, which has been confirmed by cosmological
data3, is not accommodated by the SM. It also fails to explain the origin
of the asymmetry between matter and antimatter, which after the Big
Bang led to the survival of the tiny amount of matter currently present
in the Universe3,4. Many theories have been proposed to modify the SM
to provide solutions to these open questions.

The B0
s and B0 mesons are unstable particles that decay via the weak

interaction. The measurement of the branching fractions of the very
rare decays of these mesons into a dimuon (m1m2) final state is espe-
cially interesting.

At the elementary level, the weak force is composed of a ‘charged
current’ and a ‘neutral current’ mediated by the W6 and Z0 bosons,

respectively. An example of the charged current is the decay of the p1

meson, which consists of an up (u) quark of electrical charge 12/3 of
the charge of the proton and a down (d) antiquark of charge 11/3. A
pictorial representation of this process, known as a Feynman diagram,
is shown in Fig. 1a. The u and d quarks are ‘first generation’ or lowest
mass quarks. Whenever a decay mode is specified in this Letter, the
charge conjugate mode is implied.

The B1 meson is similar to the p1, except that the light d antiquark
is replaced by the heavy ‘third generation’ (highest mass quarks)
beauty (b) antiquark, which has a charge of 11/3 and a mass of
,5 GeV/c2 (about five times the mass of a proton). The decay
B1R m1n, represented in Fig. 1b, is allowed but highly suppressed
because of angular momentum considerations (helicity suppression)
and because it involves transitions between quarks of different genera-
tions (CKM suppression), specifically the third and first generations of
quarks. All b hadrons, including the B1, B0

s and B0 mesons, decay
predominantly via the transition of the b antiquark to a ‘second gen-
eration’ (intermediate mass quarks) charm (c) antiquark, which is less
CKM suppressed, into final states with charmed hadrons. Many
allowed decay modes, which typically involve charmed hadrons and
other particles, have angular momentum configurations that are not
helicity suppressed.

The neutral B0
s meson is similar to the B1 except that the u quark is

replaced by a second generation strange (s) quark of charge 21/3. The
decay of the B0

s meson to two muons, shown in Fig. 1c, is forbidden at
the elementary level because the Z0 cannot couple directly to quarks of
different flavours, that is, there are no direct ‘flavour changing neutral
currents’. However, it is possible to respect this rule and still have this
decay occur through ‘higher order’ transitions such as those shown in
Fig. 1d and e. These are highly suppressed because each additional
interaction vertex reduces their probability of occurring significantly.
They are also helicity and CKM suppressed. Consequently, the
branching fraction for the B0

s?mzm{ decay is expected to be very
small compared to the dominant b antiquark to c antiquark transitions.
The corresponding decay of the B0 meson, where a d quark replaces the
s quark, is even more CKM suppressed because it requires a jump
across two quark generations rather than just one.

The branching fractions, B, of these two decays, accounting for
higher-order electromagnetic and strong interaction effects, and using
lattice quantum chromodynamics to compute the B0

s and B0 meson
decay constants5–7, are reliably calculated1 in the SM. Their values are
B(B0

s?mzm{)SM~(3:66+0:23)|10{9 and B(B0?mzm{)SM~
(1:06+0:09)|10{10.

Many theories that seek to go beyond the standard model (BSM)
include new phenomena and particles8,9, such as in the diagrams
shown in Fig. 1f and g, that can considerably modify the SM branching
fractions. In particular, theories with additional Higgs bosons10,11 pre-
dict possible enhancements to the branching fractions. A significant
deviation of either of the two branching fraction measurements from
the SM predictions would give insight on how the SM should be
extended. Alternatively, a measurement compatible with the SM could
provide strong constraints on BSM theories.

6 8 | N A T U R E | V O L 5 2 2 | 4 J U N E 2 0 1 5

*Lists of participants and their affiliations appear in the online version of the paper.

G2015 Macmillan Publishers Limited. All rights reserved

First observation of Bs→ µ+µ- 

Compatibility with the SM predictions: 1.2 σ for BS and 2.2 σ for B0
 

BR(Bs
0→µ+µ− ) = ( 3.66 ± 0.23) x 10-9      

BR(B0→µ+µ− ) =  ( 1.06 ± 0.09) x 10-10    
Bobeth et al,   
PRL 112 (2014) 101801 

6.2σ observed 

3.0σ observed   

BR(B0
s) = (2.8+0.7 

– 0.60  ) x 10-9  (35% syst)   

BR(B0) = (3.9 +1.6
-1.4 ) x 10-10  (18% syst)  

Results:$

Theory predictions:$
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B0�µ+µ-  and B0
s→µ+µ-: LHCb and CMS results 

LHCb and CMS coll., Nature, 522 (2015) 68 
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ATLAS joins the game 
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B→ µ+µ- : First news from run 2 

Johannes Albrecht 

arxiv:1703.05747 

LHCb has recently published a first run 1 + run 2 analysis (3+1.4fb-1) 
updated analysis with improved background suppression 

No sign of 1st order New Physics effect! 
B→ µ+µ- becomes a precision test 
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Rare menu 

•  Purely leptonic 
–  “add nothing” 

•  Semileptonic 
–  add d quark as spectator 

à B0 → K*0 µ+µ-

–  add s quark as spectator 
à Bs

 →  φ µ+µ- 
–  add u quark as spectator 

à B+ →  Κ+ µ+µ- 

•  Ratios:  
–  Compare muons to electrons 

b → s µ+µ- base diagram 
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Angular analysis of B0 → K*0 µ+µ- 

Observables depend on BàK* form factors and on short distance physics  

d
b

d
s

In 2013, the observation by LHCb of a tension with the SM in B →K*µµ angular 
observables has received considerable attention from theorists and it was shown 
that the tension could be softened by assuming the presence of new physics.  

Could be explained by a  negative NP 
contribution to the Wilson coefficient C9, 
namely C9=C9(SM)-1.5 

LHCb, Phys.Rev.Lett. 111 (2013) 191801 

Puzzling deviations: P’
5 in B0 �K*0 µ+ µ-  
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T. Blake

B0→K*0!+!− angular distribution
• Complex angular distribution:
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fraction of longitudinal 
polarisation of the K*

forward-backward 
asymmetry of the 
dilepton system 

The observables depend on form-factors for the 
B → K* transition plus the underlying short 
distance physics (Wilson coefficients). 
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Angular analysis of B0 → K*0 µ+µ- 

•  LHCb published the first full angular analysis of the decay 
–  Unbinned maximum likelihood fit to Kπµµ mass and three decay angles 
–  Simultaneously fit Kπ mass to constrain s-wave configuration 
–  Efficiency modelled in four dimensions 
–  Binned in  

q2 = mµµ
2

T. Blake

B0→K*0!+!− example fit
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JHEP02(2016)104 
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Results 

T. Blake
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Results

• New results for FL and AFB last year from LHCb [JHEP 02 (2016) 104] ,
CMS [PLB 753 (2016) 424]  and BaBar [arXiv:1508.07960] + older measurements
from CDF [PRL 108 (2012) 081807] and Belle [PRL 103 (2009) 171801].

• SM predictions based on
[Altmannshofer & Straub, arXiv:1411.3161] !
[LCSR form-factors from Bharucha, Straub & Zwicky, arXiv:1503.05534]  
[Lattice form-factors from Horgan, Liu, Meinel & Wingate arXiv:1501.00367]
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Puzzling deviations: B0 → K*0 µ+µ- 

•  2013, LHCb has observed a deviation in angular 
observables in B0 → K*0 µ+µ- decays 

 

C. Linn (CERN) | EW penguin decays 
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Full Run1 analysis from LHCb ( 3 fb−1 ) :  
 
!  update of 1 fb-1 analysis,  
     first presented at Moriond 2015 
 
!  total signal yield: Nsig = 2398 ± 57 
 

FPCP 2015, Nagoya 12 

LHCb-CONF-2015-002 Angular analysis of B0 →  K*0  µµ   

!  first simultaneous determination of all eight CP-averaged observables in a 
single fit which allows to provide the full correlation matrix 

In 2013, the observation by LHCb of a tension with the SM in B →K*µµ angular 
observables has received considerable attention from theorists and it was shown 
that the tension could be softened by assuming the presence of new physics.  

Could be explained by a  negative NP 
contribution to the Wilson coefficient C9, 
namely C9=C9(SM)-1.5 

LHCb, Phys.Rev.Lett. 111 (2013) 191801 
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Form-factor “free” observables
• In QCD factorisation/SCET

there are only two form-factors

➡ One is associated with A0 
and the other A|| and A⊥. 

• Can then construct ratios of
observables which are
independent of form-factors,
e.g.

11

local tension with SM predictions  
(2.8 and 3.0!)
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• P’5 is one of a set of so-called form-factor free observables that can be
measured [S. Descotes-Genon et al. JHEP 1204 (2012) 104].
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• P’5 is one of a set of so-called form-factor free observables that can be
measured [S. Descotes-Genon et al. JHEP 1204 (2012) 104].

Johannes Albrecht 

Belle still has a word to say 

1 
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• P’5 is one of a set of so-called form-factor free observables that can be
measured [S. Descotes-Genon et al. JHEP 1204 (2012) 104].
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… very recently ATLAS and CMS joined 
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Puzzling deviations: B0 → K*0 µ+µ- 

•  2013, LHCb has observed a deviation in angular 
observables in B0 → K*0 µ+µ- decays 

 
•  Full Run 1 analysis confirms effect 
 
Situation unclear…. If real, expect discrepancies in other b → s  decays .. 
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Branching fractions of b → s µ+µ- 

Johannes Albrecht 

•  Analysis of large class of b → s,d µ+µ- decays 
–  Several tensions seen, but individual significance is moderate 
–  Tendency to undershoot prediction of differential x-sections 
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Branching fractions of b → s µ+µ- 

Johannes Albrecht 

•  Analysis of large class of b → s,d µ+µ- decays 
–  Several tensions seen, but individual significance is moderate 
–  Tendency to undershoot prediction of differential x-sections 

à intriguing hint or TH issue in prediction?   
à We need cleaner tests …  
 12. Mai 2017 44/60 



Lepton universality 

•  In the SM, leptons couple universal to W± and Z0 

à test this in ratios of semileptonic decays 

•  Ratios differ from unity only by phase space 
à hadronic uncertainties cancel in the ratio 

electrons / muons tau / muons 
 
 
 
 

Capri 2012 MPA, CPV in charm and b-decays at LHCb 

R(D*)=Β(B0"D*+τ-ντ)/Β(B0"D*+µ-ντ) 
with τ-"µ-νµντ  

13 

!  Ratio  R(D*) sensitive to NP coupled 
dominantly to 3rd generation, e.g. a 
charged Higgs 

!  Theoretically clean 

 
– BaBar: R(D) and R(D*) combined "           

3.4 σ tension (final data set) 

RK =
BR(B+ → K +µ+µ− )
BR(B+ → K +e+e− )

RD* =
BR(B0 →D*+ τ −ν )
BR(B0 →D*+ µ−ν )

u,d
b

u,d
s
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LFU: electron vs. muon (Rk) 

T. Blake

RK result
• In the run 1 dataset, LHCb 

determines:  

!

in the range 1 < q2 < 6 GeV2, 
which is consistent with the 
SM at 2.6!. 

• Take double ratio with  
B+ → J/ѱ K+  to cancel 
possible sources of 
systematic uncertainty. 

• Correct for migration of events 
in/out of the window due to 
Bremsstrahlung using MC 
(with PHOTOS).  

32
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RK < 1 implies a deficit of 
muons w.r.t. electrons.
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LHCb  [PRL113 (2014) 151601 ]!
BaBar [PRD 86 (2012) 032012]!
Belle   [PRL 103 (2009) 171801]

RK = 0.745+0.090
�0.074

+0.036
�0.036

RK < 1 implies a deficit of 
muons w.r.t. electrons.

(SM: Rk=1.0, consistent at 2.6σ) 
 

LHCb measures with 3fb-1 

RK =
BR(B+ → K +µ+µ− )
BR(B+ → K +e+e− )

= 0.745 +0.090
−0.074

(stat)± 0.036(syst)
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LFU: new Result with B0 → K*0 l+l-­  
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Analysis regions 

Johannes Albrecht 

Comic of di-lepton spectrum 
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Mass spectra in di-electron final state 

Johannes Albrecht 
B0 → J/ψ (e+e-) K*0  
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LFU: result 
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Interpretation? 
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R(D) and R(D*) 
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Heavy quark flavour 
physics experiments 

Heavy Flavour Future 

Johannes Albrecht 12. Mai 2017 53/60 



LHCb upgrade in a nutshell 

Johannes Albrecht 

The Upgrade in a nutshell

23

Huge increase in precision, in many cases to the theoretical limit, and 
the ability to perform studies beyond the reach of the current detector.

Flexible trigger and unique acceptance also opens up opportunities in other 
topics apart from flavour  (‘a general purpose detector in the forward region’)

Indirect search strategies for New Physics, e.g. precise measurements 
& the study of suppressed processes in the flavour sector become ever-more
attractive following the experience of run-1 LHC that direct signals are elusive

Our knowledge of flavour physics has advanced spectacularly thanks to LHCb.
Maintaining this rate of progress beyond run 2 requires significant changes.

1) Full software trigger

2) Raise operational luminosity to 2 x 1033 cm-2 s-1

Necessitates redesign of several sub-detectors & overhaul of readout

• Allows effective operation at higher luminosity
• Improved efficiency in hadronic modes
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The LHCb Upgrade
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LHCb upgrade scheme 

Particle Physics Seminar Bern (63/64) O. Steinkamp13.05.2015

Detector Upgrade

● 40 MHz readout → replace sub-systems with embedded front-end electronics

● 5 × higher luminosity → adapt detector technology where needed to maintain 

excellent performance

interaction
point

p p

VErtex LOcator
new (silicon pixels)

RICH detectors
new photon detectors (SiPM)

improve RICH1 optics 

Muon system
new off-detecor

electronics

Tracking system
new (silicon strips, scintillating fibres)

Calorimeters
new readout electronics

B

B
4 Tm
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LHCb upgrade DAQ 

Johannes Albrecht 

•  Detector readout and trigger at 40 MHz + higher rate to storage will be 
the drivers to handle 5x luminosity and collect larger samples  

•  Based on new front-end electronics, large PC-based event-builder 
network, and large expansion of online CPU farm  

•  Real-time data calibration and reconstruction 

 14

The LHCb DAQ upgrade 

● Detector readout and trigger at 40 MHz + higher rate to storage
will be the drivers to handle 5x luminosity and collect larger samples

● Real-time data calibration and reconstruction [see L.Grillo talk]

● Based on new front-end electronics, large PC-based event-builder
network, and large expansion of online CPU farm

Increase

 ε(hadron)

L
max

= 2*1033

L
max

= 4*1032

Upgrade overview

26/10/16 26

Current detector → upgraded detector All sub-detectors read out at 
40 MHz for software trigger

UT

SciFi

Pixel
VELO

Different output
rate options

Run 1 efficiency

Full event information → much improved efficiency

NB: many of run-2 innovations can also be 
considered as R&D for the Upgrade trigger !

Upgrade software trigger
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Complementarity LHCb – Belle 2 

Johannes Albrecht 

•  Time dependent Bs physics 
–  CPV in Bs

 → J/ψ φ, Bs
 → φφ  

•  Bs
 →µ+µ-

•  CKM angle γ
•  CPV in Bd 
•  B → Xs l+l-­ (exklusive) 
•  B → Xs γ (exklusive) 
•  Charm physics 
•  Semileptonic B decays 
•  B → D τ- ν, B → D* τ- ν
•  Dark matter  
•  τ – physics: LFV 
•  B → τ- ν, B → µ- ν 
•  B → K* νν, B → νν 
•  B → Xs l+l-­ (inclusive) 
•  B → Xs γ (inclusive) 

Important 
overlap: 
sporty 

competition! 

“inclusive & 
neutrals ” 

“Bs &  
charged 
tracks” 
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Expected future sensitivities 
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Wilson scan: S. Reichert, D. Straub, F. Bernlochner, J.A. 

•  Global fit to b → s  data 
•  Many such fits around à essentially consistent results 
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Expected future sensitivities 
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Wilson scan: S. Reichert, D. Straub, F. Bernlochner, J.A. 

•  Global fit to b → s  data 
•  Many such fits around à essentially consistent results 
•  Project sensitivity to final Belle2 & LHCb dataset C
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Summary 

•  The Standard Model is tested in a variety of channels 
 à many measurements consistent with predictions 
 à significant deviations in of b → s l+l-­ channels,  
     lepton flavour universality is currently a hot topic   
 à need for data to conclude 

•  Interesting flavour data coming soon 
–  LHCb Run 2 à tripling the dataset (~factor 2 already!) 
–  LHCb Upgrade – record data with „Trigger-less Readout“  
–  Belle2 in the starting blocks 
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