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The lepton flavour violating decay 
B  K*(  K→ → π) μτ(  → πππν)
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Motivation for B  K*→ μτ

➢ Lepton Universality and Charged Lepton Flavour Conservation have been challenged 
by LHC Run1 data [PRL 113, 151601; PRL 115, 111803; CMS-PAS-HIG-14-005]

➢ Several theoretical predictions point to rates for B K*→ μτ enhanced by new physics at a 
level (up to 10-5) within experimental reach [arXiv:1504.07928v4; arXiv:1602.00881v3]

➢ No limit has been established yet for the B K*→ μτ decay rate
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Mass reconstruction
➢ Two alternatives to the Measured Mass 

(the one given by the standard 
reconstruction) are tested :

➢ Kinematically Corrected Mass :           
momentum conservation is used           
to correct for the missing neutrino

➢ Minimally Corrected Mass :           :          

[SLD:hep-ex/0202031v1][SLD:hep-ex/0202031v1]
➢ Both the KCM and the MCM are an overall Both the KCM and the MCM are an overall 

improvement over the MM in terms of improvement over the MM in terms of 
discriminating power against the discriminating power against the 
combinatorial backgroundcombinatorial background

➢ The collinearity of the The collinearity of the ππππππ system  system 
generates a divergent behaviour of the generates a divergent behaviour of the 
KCM for a significant subsample of KCM for a significant subsample of 
events. This is controlled by imposing that events. This is controlled by imposing that 
the kinematics is compatible with a 3-the kinematics is compatible with a 3-
body decay of a B mesonbody decay of a B meson
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Tracking software for the LHCb 
upgrade

➢  Impact of 2 extra X layers on the performance 
of the current SciFi algorithm

➢  Development of an alternative tracking 
algorithm for the SciFi

➢ Tracking liaison for the Rare Decays WG
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   The Hybrid Seeding

➢ Figures of merit  
➢ Efficiencies  (reconstructed tracks →

matched to MC)/(reconstructible tracks)
➢ Ghost rate  (unmatched reconstructed →

trakcs)/(reconstructed tracks)

X
X

XUVX

Only X layers are shown
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Extra X layers : impact on efficiency

Case 0

Case 1 Case 2

X 
projection

X clone 
removal Add stereo

X projection X projection

X clone 
removal

X clone 
removal

Add stereo Add 
stereo

Global clone 
removal

+2%

All tracksAll tracks

12 lay.

14 lay.



  9

The alternative XZ search

X X

X X

X X
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Hybrid SeedingHybrid Seeding Alternative algorithmAlternative algorithm
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Alternative seeding algorithm

xz projections only Hybrid Seeding Default windows Large windows Huge windows

hasT 62.1 % 60.5 % 61.1 % 60.3 %

long 88.3 % 84.0 % 84.9 % 82.1 %

long_5GeV 93.9 % 90.3 % 90.5 % 87.4 %

long_fromB 91.0 % 85.9 % 87.2 % 86.1 %

long_fromB_5GeV 95.0 % 90.8 % 91.5 % 90.3 %

UT+T_strange 86.8 % 82.0 % 83.0 % 78.5 %

UT+T_strange_5GeV 93.7 % 89.1 % 89.4 % 82.1 %

noVelo+UT+T_strange 85.8 % 79.6 % 80.9 % 76.2 %

noVelo+UT+T_strange_5GeV 92.7 % 87.3 % 87.7 % 80.5 %

UT+T_SfromDB 89.6 % 79.2 % 81.2 % 81.2 %

UT+T_SfromDB_5GeV 92.6 % 85.2 % 85.2 % 81.5 %

noVelo+UT+T_SfromDB 92.6 % 77.8 % 81.5 % 81.5 %

noVelo+UT+T_SfromDB_5GeV 94.4 % 83.3 % 83.3 % 77.8 %

ghosts P>3GeV Pt>0.5GeV 6.4 % 4.7 % 4.8 % 4.7 %

seeding time*CPU speed 26.57 10.84 13.34 230.12

XZ search time*CPU speed 9.18 2.12 2.46 183.40

➢ The XZ search 
test proved the 
feasibility of this 
approach

➢ The new logic has 
been developped 
further and now 
searches directly 
in 3d

➢ The performance 
of this new logic 
on high 
momentum 
tracks is excellent

➢ The overall 
performance of 
the alternate 
seeding is under 
study
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Fortune telling

➢ Next 3 months : conclude the tracking studies for the LHCb 
upgrade

➢ Then : fnalize the B  K*→ μτ analysis
➢ Finally : get a PhD
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Backup
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Samples and (selected) selections
➢ The target decay is B K*( K→ → π) μτ(→πππν) 

➢ Monte Carlo simulations are used for 
modeling the signal (and physical 
backgrounds)

➢ Several cuts on discriminating variables 
are combined in order to increase the 
signal over background ratio. Particle 
identifcation,  isolation and kinematic 
variables are exploited

➢ The combinatorial background is 
extracted from data using a control 
sample of reconstructed decays where the 
electric charges of the two leptons are 
required to be the same (SS data)

➢ A Multivariate Classifer against the 
combinatorial background is trained 
using uncorrelated kinematic observables. 
The data – MC agreement is checked using 
as a control sample the decay B D( K→ → ππ) 
DS( KK→ π) 
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Ghost rates and clone rate

● GRT = total ghost rate
● GR3G = ghost rate P>3GeV

-0.2%

-2.9% -0.7%
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Efficiencies : long tracks

+1.7%

+0.2% +0.5%

+1.3%
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Efficiencies : UT+T strange tracks

+2.3% +3%

+1%+0.3%
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Efficiencies : no VELO tracks

+1.3%

+3.1%+2.2%

+0.5%
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