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Outline
➢ Lepton Flavour Violation

➢ Predictions for the decay τ→lll
➢ Latest results

➢ Simulate large amount of data with 
FastSim
➢ How and how much
➢ New tools

➢ Find a new upper limit for τ→μμμ
➢ The cuts and their optimisation
➢ The results



X SuperB General Meeting, October 8th 2009 Cédric Weiland, ENS Lyon3

LFV
  -τ→lll
  -Latest results

Using FastSim
  -How much
  -Solutions

The analysis
  -The cuts
  -The results

Q & A

Some theoretical predictions

➢ Model dependant predictions

Theoretical branching ratios in some New Physics models
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Latest results for τ→lll
➢ Results from the EPS in July

Belle results

BaBar results
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Using the FastSim
➢ Study conducted using V0.0.9

➢ Hypothesis: 

➢ All the events in the 5-year data sample
➢ 25TB of data
➢ 11000 years of simulation on 1 computer

Number of events for every channel considered in this study

Br  τ → μ μ μ≈10−9
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Solutions and new tools
➢ A. Bevan wrote a filter for the FastSim

➢ Divided the average event size by 241 in this case
➢ Sped up the simulation

➢ Simulate less events
➢ Virtually increase the size of the data sample by 

not applying the PID but using its mis-ID rate
➢ Mimic the PID using data from the MCTruth 

block
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Defining the cuts
➢ Reject particles that are errors in the 

reconstruction
➢ Loose cuts on the momentum, the polar angle

➢ Use the event geometry
➢ 3-x topology: maximum number of muons, 

neutral candidates and reconstructed taus

➢ Use kinematic variables 
➢ Invariant mass and momentum of the 

reconstructed taus
➢ Momentum of the muons
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Loose cuts
➢ Selection requirements for the filter

➢ Loose cuts
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Optimizing the cuts
➢ Maximize S/√B for different values of the 

cuts

➢ Do it properly
➢ No over-training
➢ Use a training
sample

                                               S/√B as a function of the tau mass

➢ Results of the optimization
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Results
➢ Compute the upper-limit

➢ Get the efficiencies for every channel
➢ Calculate the expected number of events
➢ Use the Cousins-Highland method

Partial efficiencies for every channel

➢ Final result: upper-limit at the 90% 
confidence level: 1.2×10−9
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Conclusion
➢ Lepton Flavour Violation is one of the best 

way to find New Physics and to constrain it

➢  SuperB will divide by more than 10 the 
current upper-limits on τ→μμμ

➢ One of the largest data sample generated 
with the FastSim so far

➢ Numerous improvements can be done
➢ Variables with a better separation
➢ Multivariate analysis methods
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Questions & Answers

Event recorded at BaBar
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Study of τ→μμμ at SuperB
➢ Simulate data samples

➢ Signal
➢ Backgrounds

➢ Define cuts and optimise them

➢ Get the efficiencies

➢ Compute the upper limit for the branching 
ratio
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