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| An Exciting Programme!

* Search for CP and T violation in tau decays
* tau EDM
* Search for LFV — background suppression

e Discover LFV - measure structure of LV
process

e lJow energy window on precision neutral current
measurements

0 opportunity to re-visit a lingering 3 sigma effect left
over from LEP/SLC: high luminosity + polarization




| An Exciti ng Programme!

* All but the last have been explored, to some
extent, and presented at our workshops. These
are the ~low risk — high gain studies: ‘Wouldn’t
1t be wonderful if...” CPV seen; LFV
discovered and studied; etc

o Still work to be done on those

 but the neutral current component 1s another
class of physics that until now hasn’t be
presented 1n the context of polarization at
SuperB
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where @ is the scattering angle of the out-going fermion with respect to the direction of the e™.




‘ e e %f f Diff. Cross section
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In terms of the real parts of the complex form factors,
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the effective electroweak mixing angle and the real effective couplings are defined as:
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The quantities Aps. and Akg are universal corrections arising from the propagator self-
energies, while Ap; and Ak are flavour-specific vertex corrections.
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‘ ete>f f Diff. Cross section

at LEP: 15M hadronic Z decays, unpolarised
(ete” — ff) -at SLC: 0.5M hadronic Z decays, polarised e-
at SuperB: Z-term ~30M hadronic Z, polarised
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‘ ete>f f Diff. Cross section
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ete>f f Diff. Cross section

Asymmetries at Z-pole:
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Problematic at SuperB because of pure
QED FB asymmetry - requires polarised
beam - still need to evaluate impact
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FIG. 2: Predicted variation [18] of sin? {5 as a function of
momentum transfer Q (solid line) and its estimated theoret-

ical uncertainty (s

haded area). Results of prior low energy

experiments [E, 16

| (closed triangle, shown at an arbitrarily

—_ higher Q) and [7]

(open triangle) are overlaid together with

= the Z° pole value

16] (square) and this measurement (circle).
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Measurement Fit IO"“"“"-Oﬁtlécr"“’"'*:3

A (m;) 0.02758 +0.00035 0.02767

m,[GeV] 91.1875+0.0021 91.1874

,[GeV]  24952+00023 24965

op_, [nb] 41540 +0.037  41.481

R 20.767 +0.025  20.739

AY 0.01714 +0.00095 0.01642

A(P) 0.1465+0.0032  0.1480

R, 0.21629 +0.00066 0.21562

R, 0.1721 +0.0030  0.1723

AP 0.0992 +0.0016  0.1037 —
AYC 0.0707 +0.0035  0.0742 2 ’ 80
A, 0.923 +0.020 0.935

A, 0.670 +0.027 0.668

A(SLD) 0.1513+0.0021  0.1480

sin“0F'(Q,,) 0.2324+0.0012 0.2314

m, [GeV] 80.425+0034  80.389

r, [GeV] 2133 +0.069 2.093

m, [GeV] 178.0+4.3 1785
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‘ Lepton universality: where are we now?

* Neutral current universality: a reminder
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‘ Neutral Current Physics Programme

* Measure sin?3°fy, at 10.58GeV

with muon — probe running, NuTeV result

with muons and taus — probe NC universality at low Q2
with charm

with b’s: probe residual 30 effect from LEP AFB
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Some issues...

 evaluate the sensitivity with 75/ab at SuperB
e need to examine impact of QED AFB

e what are requirements of systematic precision of
polarisation




