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Muon production and decay

e Muons from pion
decay are 100% spin
polarised.

 Muon decay only
Involves leptons.

o e* preferentially emitted
In direction of y* spin.

James Bueno, APS Meeting, May 2009




P OS Itro n S p e Ctru m (see PDG review “Muon Decay Parameters”)
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Integral asymmetry

Standard Model
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Existing results for P, g

1957 1959 1959 1960 1968 1984 1987 1992 2006

James Bueno, APS Meeting, May 2009



Existing results for P, g
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Left-right symmetric models

Parity conservation restored at higher energies by introducing
a heavy right-handed W

Weak interaction eigenstates
(W, Wg) In terms of mass
eigenstates (W,,W,) and
mixing angle ({):

Wi COSC‘FWQSiHC,

e™ (=W sin ¢ + Wy cos ()

—_— — — TWIST P ‘.E (Jarmieson)
TWIST p,6 (MacDonald) + Jodidio

TWIST p, P* estimated final PIJ and 6 are SenSItlve tO

~0.10 -
200 400 600 800 1000 12000 MAEEENEIORElleld
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Triumf Weak Interaction Symmetry Test (TWIST)

Beam pipe

Superconducting magnet and cryostat

TWIST Spectrometer PR—— = H |g h Iy PO larized H+
(cutaway view) Prop. and drift chamber

stopped in centre of
ey e - symmetric detector.

= e* tracked Iin highly
uniform magnetic field.

* New data acquired In
2006/2007. Analysis is
ongoing.
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Precision goals for P, g

Uncertainties >0.03% for published TWIST Pu¢ result:

Alignment
e+ interactions

Chamber response

Stop. Target depol. Depolar_lsz_ﬂlon
uncertainties are
Mag. Field depol. domlnant

I Goal 0 01 02 03 04
. Published uncertainty (%)
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Depolarisation

Stopping
target
(P, depends
on time)

et P depends on

Gl trajectory
when entering

fringe field.

Production
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Reducing fringe field systematic

Beam steered on-axis Fringe field corrected
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Frequency of beam Internal muon beam used to
measurements increased monitor stabllity

» Beginning and end of every data
set (~1 week)
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» TECs found to be reproducible to
< 0.2 cm, < 3 mrad.
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Reducing target depol. systematic

Theory review A lot more TWIST data

In 2 Tesla longitudinal field, with high
purity (>99.999%) metal targets, N (ms‘lj
el [ Previous Now
P, (t)= P, (O)EXD(—M) Aluminum | 1.6+0.3 | 1.17 +0.06
(as long as p* stop in target) Silver - 0.72 £ 0.06
+ i ' o
Selected U™ In m_etal using Subsidiary p*SR
L™ pulse width -
* Found no “fast depolarization”

T T
51 Metaltarget | down to 5 ns.
ST I

e ®® | . .
= Found consistent relaxation rates:

Aar = (1.32£0.22(stat.) + 0.28(syst.)) ms™',

= (0.86 £ 0.24(stat.) = 0.21(syst.)) ms™",

750 950 1150 1350
Pulse width cut (ns)
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Conclusions

* Final results for P g due in 2010.

e Improvements made in muon beam steering and

measurement, magnetic field map and time

dependent re

e Goal Is a tota

axation.

P& uncertainty of 0.1%, likely to

be limited by reproducibility of beam

measurement.
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The TWIST collaboration




Subsidiary muSR experiment  SackuP

Schematic, not to scale
trigger scintillators

+ \/ ~V = e’ \x
H % i gﬁ% forward et
I counter
AN
-
collimator z

backward  target
e’ counter




