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Analysis of  
rare beauty at 

the LHCb 
Experiment

Angular analysis

LFU tests

Decay rate as a function of q2 and decay angles

Construction of observables with reduced 
hadronic uncertainties

: Charge asymmetry between muons going 
forward and backward in the B rest frame

: Fraction of longitudinally polarised mesons 
in the final state 

dΓ[B0 → K*0μ+μ−]

dq2d ⃗Ωdm2
Kπ

= 9
32π ∑i Ji(q2)fi(cos θℓ, cos θK, ϕ)gi(mKπ)

AFB

FL

Large parts of the hadronic and experimental  
uncertainties cancel

Two main experimental ingredients

 

Yields and Efficiencies!

RH =
ℬ(B → Hμ+μ−)
ℬ(B → He+e−)

RH =
N(B → Hμ+μ−)
N(B → He+e−)

ϵ(B → He+e−)
ϵ(B → Hμ+μ−)

=

Martin Andersson

Branching fractions
Decay rate as a function of the  
dilepton mass squared (q2)
Branching fraction is the probability to 
decay to specific state
By studying the branching fraction we can 
be sensitive to NP contributions
These measurements also help improve 
further analyses!
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We study beauty quarks by looking 
at their decay product inside the 
LHCb detector
This helps to shed on light on many 
mysteries of the Universe, such as 
matter-antimatter asymmetry and 
lepton flavour-  
universality

]2c [MeV/)−µ+µ+m(K
5200 5300 5400 5500 5600

)2 c
C

an
di

da
te

s /
 (7

 M
eV

/

0

100

200

300

400

500

600
-1Data 9 fb

Total fit
−µ+µ+ K→+B

Combinatorial

LHCb

Different interactions with the detector
Muons go through almost undisturbed
Electrons lose significant energy and are       
are way more difficult to reconstruct

The ‘b’ in LHCb stands for beauty!
As the heavier cousin of the down-
quark, it makes studies of many 
interesting decay modes possible

 is particularly sensitive to 
effects from  
new particles

 

b → sℓℓ

Interested in the search for New Physics?
Come and join the effort!
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Intriguing discrepancy 
with predictions!
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