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Tau Lepton

The tau lepton belongs to the 3rd generation

of lepton. It is the third generation counterpart 

of the electron (1st generation) and the muon

(2nd generation). 

Tau Mass = 1776.90 ± 0.20 MeV (PDG 2007)

Tau Lifetime = (290.6±1) x 10-15 s (PDG 2007)

Tau is the only lepton which can decay to 

hadron
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Tau Decays
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BABAR
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Integrated Luminosity

Cross Section

σ(e+e- → ττττ-ττττ+) = 0.89 nb

450 million τ pairs

BaBar is a τ Factory
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Lepton Flavor Violation



4/15/2008 Tau Physics@BaBar 11

Lepton Flavor Violation
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LFV signature
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Looking for new physics
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LFV in lhh

B(τ → lhh) < (0.7-4.8) × 10-7 at 90% C.L.

Phys. Rev. Lett. 95, 191801 (2005)
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Future of Lepton Flavor Violation in τ Decays
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Anomalous magnetic moment of muon
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a
µ



4/15/2008 Tau Physics@BaBar 22



4/15/2008 Tau Physics@BaBar 23

Component of aµ
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Conserved Vector Current
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Signal

The signal consists of π- and  π0 (reconstructed from 2 photons)
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Invariant π-π0 Mass Spectrum

Comparison between 
Data and MonteCarlo, 

shows good 

agreement, except 
about ρ”(1.7 GeV).

BABAR will be able to 
confirm ρ”(1.7 GeV) 

Plot after Montecarlo samples are 

normalized to Data Luminosity

After Background subtracted, we 

can use Gounaris-Sakurai 

function to study its properties
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What will we measure?



4/15/2008 Tau Physics@BaBar 30



4/15/2008 Tau Physics@BaBar 31

Fitting parameters

Using the Gounaris-Sakurai function, we can extract some important parameters
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Result

BABAR will publish the most precise of  in         the world 

Using the spectral that we get from BABAR, we can calculate 
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< < BABAR08
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Summary

• LFV results from τ Decays are very 
competitive

• BaBar will have the most precise 

calculation of ππ part of muon anomalous 
magnetic moment in the world      
(prepared for ICHEP 2008)

• There is a lot of physics to be extracted

from this huge data sample


