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Introduction

Limits on Lepton Flavor Changing Decays

¥Br(m® eg) <1.2 10° at 90% CL [MEGA/LAMPF]
¥Br(m® eed <1.0' 10°° at 90% CL [SINDRUM]
¥ Br(t ® mg) <1.1 10° at 90% CL[CLEO]

Forbidden in SM, but no good theoretical motivation

Neutrino Oscillations

t ->mg J
LFV allowed in principle, but rate is very, very small.

Signature of new physicSearchfot ® mg t ® Il , ...

Eric Torrence 2/11 May 2004



Lepton Flavor Violation

\~ g
Natural part of many models of new physics,

particularly those trying to explain neutrino data
Mass-dependent couplings -> tau data more sensitive!
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String inspired, heavgg SUSY [King and Oliveira, 1999]
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The BaBar Collaboration

1.57T solenoid

Carenkov Datactor
(DIRC)
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Silicon Vertax Trackear

Extensive use of particle ID to identify leptons

Efbciency Hadron mis-ID
Electron (E/p, shower 0 0
shape, dE/dx) 1% 2:2%
Muon (MIP in EMC, 0 0
IFR hits) 03% 4.8%
As used int ® Ill , optimized for overall efficiency
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Luminosity History
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BABAR

PEP-II Delivered 213.68/fb
BABAR Recorded 205.32/fb
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200 fb! recorded, more data on its way

s(efee ® BB) = 1.05nb

s(efee ® t"t") = 0.89nb

Sample of nearly 400 million tau decays!

Database with 895 Tb of data...

May 2004
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Analysis Overview
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¥One prong on opposite sider(, rn,enn, mnr , =.35%
¥ No missing momentum on signal side
o) for MC signal
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3 lepton backgrounds

Require 1-3 topology, rejegtconversions, Particle ID,
plus specific cuts per channel against major backgrounds

Fit 3 PDFs to data to estimate backgrounds
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3 lepton results
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t -> mgAnalysis

Tag side Signal side

L=63fbl s, =0.89 nb

Bgd expected7.8+ 1.4
Data observedt3

e = (5.2+ 0.5%

BF Limit 2.0° 10%° @ 90% CL

Not competitive (yet)...

Significant background from
e'e" ® ntntg andt ® mn n.g

Require electron or rho tag
(N0 muon or pion tag

Eric Torrence
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Recent Belle Result

L =86.3fb%, e = (11.0+ 0.5%
Expected20.2+ 2.1 Observed9

BF Limit 3.1° 10 @ 90% CL
PRL 92, 171802 (2004)
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Conclusions

LFV limits at 90% CL
Br(t ® mg) <2.0 10™ [BaBarPreliminany
Br(t ® mg) <3.1 10” [Belle - 86.3 fb! PRL]

Br(t ® 1)< (1.1D3.3" 10” [BaBar - 91.6 fb! PRL]

Br(t ® Ill)<(1.9D3.5 10 [Belle - 87.1 fb! PRL*

B-factories have lowered these limits@o> 107
Future prospects

¥ Competitive BaBar ® mg this Summer

¥ 500 fbt in next few years
¥ Other channel$:® Ihh,t ® mh,t ® pg, ...

Should approach O(ﬁ) In a few years

Possibly see something!
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