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LHCb

ÅDetector 

ÅSelected results 2019 -2020 
ÅRare decays 

ÅLepton universality 

ÅCharm and beauty spectroscopy  
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~40% of heavy quarks in  <4% of 4p
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pp-interaction point

RICH Detectors:

95% e(KÑ) @5% pŸKmisID

Tracking:

Dp/p =0.5-0.6% for 5<p<100 GeV/c

The most precise B-masses

ECAL: sm(p0)=7MeV/c2

Muon: 

e(mÑ)=97%@1-3% pŸmmisID

Vertex Locator

O(50fs)  resolution for B

The most precise t(B)



Run I+II

1fb-1@7TeV

2fb-1@8TeV

8fb-1 @13TeV

Thanks to LHC accelerator team for the excellent performance of machine  
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Trigger
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ÅRare decays 
BsŸm

+m-

Angular analysis B ŸK*m+m-

ÅCKM & CP violation

ÅCP violation in charm  

ÅSpectroscopy 
ÅO(30)new states 

ÅProperties of X(3982)

ÅPentaquarks

ÅXcc
++

Åtetraquarks

ÅB(s) Ÿ e
+e-,  KSŸ m

+m-

ÅLepton Universality 
RK, RK* , é 

D(s)Ÿ h
+11l2

ÅBŸ Kpm+m-
ÅX(3872)mass and 

width

ÅNew heavy baryon

ÅJ/yJ/ystructures
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2019-2020



Rare decays:  B(s)Ÿ l
+l-

ÅFCNC, very rare, sensitive to NP contributions 

ÅBr(BŸl+l-) < Br(BsŸ l
+l-) |Vtd| < |Vts| 

ÅHelicity suppressed 
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BsŸ m
+m- 40 years 
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BsŸ  e
+e-
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LHCb-PAPER-2020 -001, PRL 124(2020) 211802 



BsŸ  e
+e- Bremsstrahlung

ÅMass resolution is limited by bremsstrahlung

ÅNumber of emitted high -energy photons

ÅBremsstrahlung recovery is important but not 
perfect  
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LHCb-PAPER-2020 -001, PRL 124(2020) 211802 



BsŸ e
+e-
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ÅMultivariate analysis, powerful particle ID

ÅBremsstrahlung recovery is important 

LHCb-PAPER-2020 -001, PRL 124(2020) 211802 

0g 2g



BsŸ e
+e-
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LHCb-PAPER-2020 -001, PRL 124(2020) 211802 

O(30) improvement



Search for KSŸ m
+m-

ÅSoft kinematics: 
Ådedicated trigger & reco

Åin place since 2016 

ÅLimited by hardware trigger 

ÅOnly decays of KS within VELO
Å(22%)

ÅRemove secondary interactions
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LHCb-PAPER-2019-038, arXiv:2001.10354 



Search for KSŸ m
+m-

Upper limit   <2.2(2.6)Ĭ10-10

Combined with Run-I

<2.1(2.4)Ĭ10-10
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LHCb-PAPER-2019-038, arXiv:2001.10354 



bŸsl+l-

ÅòRareó in SM 

Å Sensitive to NP :

ÅSupersymmetry,  2HDM, 

4 generation, extra dimensions, leptoquarks , é

ÅMany sensitive observables
Å For some of them the theory

uncertainties claimed to be under the control
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Lepton universality in bŸsl+l-

ÅòAccidental symmetryó of gauge Lagrangian

ÅMay be violated at some level 
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RK strategy 
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PRL 113 (2014) 151601, arXiv: 1406.6482 

2.6s

Double ratio 

Ÿ Reduce systematic



Lepton universality  RK

Å5fb-1

Å2011, 2012 and  2016

ÅTrigger categories:

eÑ, K, rest of event

Å1.2 Ĭ106 B+ŸJ/y(m+m-)K+

Å3.4 Ĭ105 B+ŸJ/y(e+e-) K+

ÅThe ratio for J/ymodes

Å1.014 Ñ0.035 

ÅStable in kinematics! 

ÅDouble ratio for yô

Å0.986Ñ0.013    OK!
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PRL 122 (2019) 191801, arXiv: 1903.09252 



Lepton universality RK

Å1 < q2 < 6 GeV2

Å1940 Ñ50  B+ŸK+m+m-

Å770 Ñ50    B+ŸK+e+e-

Å2.5saway from SM 
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PRL 122 (2019) 191801, arXiv: 1903.09252 



Lepton universality in B ŸK* l+l-

ÅTwo bins

Å0.045 < q2 < 1.1 GeV2

Å1.1 < q2 <  6 GeV2

Å2-2.5saway from SM 
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JHEP 08 (2017) 055, arXiv: 1705.05802 

g

Z,g,..

Double ratio 

Ÿ Reduce systematic



Lepton universality in LbŸpK-l+l-
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JHEP 05 (2020) 040, arXiv: 1912.08139 

The same directioné



-> Lepton flavor violation
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B+ŸK+me

ÅUse Run-I data, 3fb-1

Åmultivariate selection

ÅNo signals are found 

ÅAlso no signals for

ÅB Ÿ em

ÅB  Ÿ tm

ÅD Ÿ em
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PRL  123  ( 2019) 231802, arXiv: 1909.01010 



B+ŸK+m-t+

ÅRecontruction is difficult  
Å two missing neutrinos

ÅIdea: use Bs2
* to tag B+ mesons 

with K-

ÅUse momentum of  K-

ÅConstraint Bs2
* and B+ masses 

Å known vertices

ÅCan reconstruct missing mass! 
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JHEP 06 (2020) 129 , arXiv: 2003.04352 


