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* Shape of spectrum can be described by muon E

decay parameters p, &, & and n. 0.995
e TWIST measures p, d and Pu§, where Pu is the

muon polarisation at creation.
e TWIST has already published measurements: 0.990

p= 0.7508 +0.0003(stat.) +0.0010(syst.) [1] C
0.985—
8= 0.7496 +0.0007(stat.) +0.0011(syst.) [2] C
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* Most precise test of the standard model prediction for u* decay. [1] J.R. Musser et al. Phys. Rev. Lett. 94 (2005) t(ns)
« Highly polarised p* from pion decay stopped in aluminium or silver [2] A. Gaponenko et al. Phys. Rev. D 71 (2005)
foils, inside a 2T longitudinal magnetic field. [3] B. Jamieson et al. Phys. Rev. D 74 (2006) TWIST cannot measure times less than —~500ns,
« Decay e" tracked by symmetrically placed drift chambers. -
* Positron trajectories reconstructed to give momentum and angle. Final measurements due in 2009. and has I’1_0t been able to verlfy _the_eXpeCted
Uncertaintv of 0.0010 expected on PuE. exponential form of the depolarisation.
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Weighted asymmetry with TWIST
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Background determination

foil wires To determine background:
Pulse widths in final proportional chambers 1. 1ps of t<O data was taken. B_aCkgrounfj from t.<0 and _fro_m free
l l are used to select muons that stop in target, Fit: d ith b, and b fits were different in a statistically
TWIST target instead of the CF4/losbut immediat O T D Canifi ;
. instead of the osbutane gas immediate fixed to the average of t<0 data. significant way, but this was not the
geometry . before the target. 2. Fits were also done with b, and |eading uncertainty_
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i 450? after wires !zsn
. T 400 . . . -
u* stops in target N\ . : 350 200 Calibration using Gdnggo
. e
: 3 300 .
u* stops in gas <\ : 'g 250 target stops in P_CG, ~150 e Spin glass Gd,Ti,O used to determine A, and A,.
. - 20 stops before wires It depolarised with a single exponential function,
: e ool ~100 with A = 0.88 ps™.
: § 150 e A, and A; then fixed for the metal samples. But to do this,
N 2 400 50 we had to keep the amount of material constant.
: 50
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Scintillator stops

(negligible systematic uncertainties Data were taken with scintillators of thickness 127um, 254um (nominal) and 508um.

ReSU ItS due to rate, background, DC separator)

« Fits to data show scintillator depolarisation can e Simulation used SRIM software.

. . . R be approximated by a single exponential with * Results were sensitive to initial momentum
Time constant, 2, for exponential depolarisation A~ 0.0012 ps'. distribution, and found the following
1 0.0025 1 « Data suggest the stopping fractions are:
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