Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

Measur ement of h (ν_τ) and τ Michel Parameters in Polarized e+e- Collisions

Erez Etzion University of W isconsin-Madison

representing

The SLD Collaboration

Frontiers in Contemporary Physics

Vanderbilt University, Nashville, May 1997

hep-ex/9701020

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

Intr oduction

Taus decay by W exchange.

SM predicts this to be a V-A interaction.

Spin dependendent.

By studying the spectra of spin-polarized taus, we can study the W couplings.

or hadronic decay characterize this by the helicity of the tau neutrino. Expect h_ν=-1.

For leptonic decays use Michel parametrization Expect:

ρ 0.75 ξ, 1 ξδ, 0.75 η, 0 = = = =

τ^-

π^-,ρ^-,e^-,ν_e,μ^-,ν_υ,....

ν_τ

W^-

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

Tau Production at the Z

Taus are produced longitudinally polarized due to: • Z parity violation.

The two allowed helicity config. of e+e- couple differently to the Z0 results in Pz In an anlogous way the diferece in the Z0 coupling to the right and left handed t produces Pt

• Beam polarization

At SLC, use beam polarization and tauproduction direction to tag the tau spin.

e^-_R

e^-_L e^+_L

e^+_R τ^+_L τ^-_R

τ^+_R τ^-_L v_e- a_e

v_e+ a_e v_τ- a_τ

v_τ+ a_τ

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

The SLCT

* Colliding e-e+ beams at 91.28 GeV. * 50k Zs at 63% polarization in 1993. * 100k Zs at 77% polarization in 1994-5.

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

The SLD detector

Impact parameter resolution σ_{ρϕ} =11+70/psin^{3/2}θ

Momentum resolution σ_{pt}/p_t=0.01+0.0026p_t

Energy resolution σ_E/E=0.15/E^{1/2}(EM) σ_E/E=0.60/E^{1/2}(HAD)

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

cat 1 others

ρ ρ τ ρν_τ SELECTION

Background

Cat 3 selected π^o’s

m_ρ reconstruction

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

Fit Technique

Perform an event by event maximum likelihood fit to the combined theoretical production and decay cross section, corrected for radiation, resolution, event selection, and background.

x,x’- measured and theoretical scaled energy c,c’ - measured and theoretical cosθ p - measured electron beam polarization x->ω for rho and combined hadron fits.

Corrections are determined from MC. The likelihood function is normalized to 1 over the relevant phase space.

l x c p, ,( ) BG_{non τ−} x c,( ) BG_τ x c p, ,( ) ε_{τ sel−} x c p, ,( ) + + = ε×_{decay id−} x c p, ,( ) xres x x′ c,,( ) rad x′ c p, ,( ) n x′( ) x′d × ∫

cres c c′ x, ,( ) cd dσ_{c′ p,( ) dc′} ∫^×

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

-0.93+0.10+0.04 -0.81+0.17+0.02 -0.99+0.12+0.04

π ρ 0.7 2.7 1.1 1.3 0.5 0.4 1.3 1.5 0.9 0.6 0.7 0.8 2.4 3.5

Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

ρ 0.72+0.09+0.03 0.71+0.14+0.05 0.54+0.28+0.14 η −0.59+0.82+0.45 ξ 1.05+0.35+0.04 1.16+0.52+0.06 0.75+0.50+0.14 ξδ 0.88+0.27+0.04 0.85+0.43+0.08 0.82+0.32+0.07

0.03 0.04 0.04 η^μ 0.14 0.42 0.008 0.05 0.045 0.014 0.45 Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison Nicolo de Groot - SLAC S DL

Erez Etzion University of Wisconsin-Madison

Summary

The results are consistent with the V-A prediction and are in good agreement with other experimental results.

A first measurement using beam polarization to tag the spin of the tau.

Relatively small number of events, however unique systematics.

Measured not only the magnitude but also the sign of all pseudoscalar and parity violation quantities.

Expecting more data in the next couple of years which can be reduce th errors by factor of ~ 2.