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BABAR is a Tau Factory, σ(τ+
τ
−) ≈ 0.9 nb ≈ σ(BB ) ≈ 1.1 nb

∼ 531 fb−1 recorded
∼1G tau decays
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Recent tau physics results from BABAR

� Phys Rev D 86 092010 (2012) high multiplicity tau decays

◮ 23 final states BRs (resonant and non-resonant)

◮ search for 2nd-class current τ→ πη′ν

� Phys Rev D - RC 86 092013 (2012) tau decays containing two KS

◮ B[τ→ πKSKS(π0)ν]

◮ B[τ→ KKSKS(π0)ν]

� preliminary 2013 result on 3-prong hadronic tau decays

◮ Invariant mass spectra

◮ [Branching ratios already published (PRL 100, p011801, 2008)]
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High multiplicity tau decays PRD 86 092010 (2012)
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23 decay modes
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High multiplicity tau decays: 3 different η decay modes
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� most bkg from qq

� Monte Carlo qq bkg rescaled with data
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High multiplicity tau decays: f1 mass
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High multi. . . : final states with (3 π)− and one η or ω resonance
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High multiplicity tau decays: τ
−
→ 3π−2π+

ν
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High multiplicity tau decays: τ
−
→ 3π−2π+

π
0
ν and τ− → 2π−π+3π0

ν
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High multi. . . : search for τ → πη
′(958)ν second class currrent
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High multi. . . : search for τ → πη
′(958)ν second class currrent
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High multiplicity tau decays: final states with kaons
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B[τ → πKSKS(π0)ν] and B[τ → KKSKS(π0)ν] PRD RC 86 092013 (2012)
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B(τ → πKSKS(π0)ν and B(τ → KKSKS(π0)ν PRD RC 86 092013 (2012)
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3-prong hadronic spectra
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� branching fractions B(τ→ hhhν), h = π, K already published by BABAR (PRL100, 011801, 2008)

� motivation

◮ final states contains a rich spectrum of low energy QCD resonances

◮ strange spectral functions can be used to extract |Vus | and ms

◮ improve theoretical understanding

◮ improve Minte Carlosimulations

� analysis strategy

◮ use leptonic tags to reduce hadronic backgrounds

◮ simultaneous measurements provides data-driven cross-feed bkg determinations

◮ remaining bkg subtracted with Monte Carlo

◮ efficiency unfolding using Monte Carlo

◮ resolution unfolding with Bayesian method (NIM A 362, 487, 1995)
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τ
−
→ π

−
π

+
π
−
ν spectra
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τ
−
→ K −π+

π
−
ν spectra
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τ
−
→ K −K +

π
−
ν spectra
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τ
−
→ K −K +K −ν spectra
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Summary

� BABAR collected a large clean sample of tau pairs

� many physics measurements has been published

◮ ∼100× improvements on LFV upper limits

◮ precision measurements significantly improved where LEP/CLEO were statistics-limited

� recent results just presented include

◮ measurements of several small high multiplicity tau branching fractions

PRD 86 092010 (2012), PRD RC 86 092013 (2012)

◮ precision high-statistics measurements of 3-prong tau decays invariant mass spectra (preliminary)

� several additional analyles are on-going (mostly hard ones and systematics-limited)
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