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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,

pr = R(Rg) = 1+ Apse + Apg
ke = R(Kf) = 14+ Ake + Agg,

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
- — ffp+=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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: ! at SuperB: y-Z interference term dominates
als)Fe C eis 1) over pure Z-exchange
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‘ ete>f f Diff. Cross section

Asymmetries at Z-pole from
measured cross-sections:
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Problematic at SuperB because of pure

QED FB asymmetry - requires polarised
beam - use ZFitter 6.43 to evaluate impact




A u-pair selection in BaBar
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‘ ere>utu” Diff. Cross section

fS: 1566\/ (Zfitter has warning below 136eV - to
be investigated)

Di .
iagrams Cross Section AFB ALR
(nb) (Pol = 100%)
|Z+Y|2 051 -0.0034 -0.0011
|Z|2+|y|2 051 0.0087 -0.00003
No interference
VAE 0.000020 -0.60 -0.71

The interference term is (nearly) everything




eredutu @ J/s=10.586GeV

Scales as s
Di .
iagrams Cross Section AFB ALR
(nb) (Pol = 100%)
| Z+Y|2 1.01 0.0028 -0.00051
|Z|2+|y|2 1.01 0.0088 -0.00002
No interference

The interference term is (nearly) everything
- interfence term ~ g,° g\*




eredutu @ J/s=10.586GeV

Diagrams Cross Section AFB ALR

(nb) (Pol = 100%)

|Z+yI? 1.01 0.0028 -0.00051

expected stat. error on A, = 4.6x10-6

* relative stat. error of 1.1% (pol=80%)
* So require <0.5% systematic error on
beam polarisation




ereoutu” @ Js=10.586eV

expected stat. error on A, = 4.6x10-°

* relative stat. error of 1.1% (pol=80%)

* So require <0.5% systematic error on
beam polarisation

OALR =5X10‘6 = G(Sinzeeff) =0.00018

Cf SLC ALR G(sinZBeff) =0.000Z6

Similar measurement with tau-pairs - _
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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"“"“"-Oﬁtlécs"“’"'*: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

0 1 2 3




| So what about b-Z couplings?
* hep-ph/9512424 (Bernabeu, Botella,Vives)

0 y-Z interferometry at the Phi factory

0 Assuming only resonance production

0 Same arguments for ¢ = Y (4S) (ignoring non-4S

open beauty)
. 4 Z 0]
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| So what about b-Z couplings?

6
\2
Q.,=-1/3; gi=0.5
(Pol) = 80%:;A,, =-0.010

G MY(4S)

A =
EX 4o

)gAgv<P01>

1 billion reconstructed Y(4S) decays gives
Ar to 0.3% stat.

Cur'r'en’rly value:
=-0.3220+0.0077(2.4%)
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‘ Ratio of Ay mu-pair:A , Y(4S)

This ratio probes the ratio of the vector
couplings of leptons to b-quarks with the
polarisation systematic errors cancelling

Still need to understand impact of non-
resonant BBbar production at the 4S




| Similar approach for Charm

* Gives charm neutral current vector coupling

* Operate at a ccbar vector resonance above open
charm threshold psi(3770) ?

 If we want to get charm, need to have
polarization at lower energies with sufficient
luminosity




‘ Lepton universality: from LEP/SLC

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

* Measure sin?3°fy, at 10.58GeV

Competitive precision EW measurements
with muon — probe running, NuTeV result

0
0
o with muons and taus — probe NC universality at low Q2
a with charm

0

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




Some issues...

* need to examine impact of AFB (dominated by QED)

* need to examine impact of non-resonant production at
4S

e polarization measurements of ~0.5% are sufficient for
absolute measurements

» evaluate charm potential




