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T— EDM with polarized beams

T electric dipole moment can be bounded from high
statistic B/Super B factories data. For polarized
beams we study new CP-odd observables and we find
that limits of the order of 10-!° e-cm can be
obtained.
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1. EDM 1 .1Definition

intferaction of a fermion
with gauge fields (Landau 1957):

Besides, chirality flipping (insight into the mass origin)

—

Classical electromagnetism H . d
EDM — ~ ¥ °

Ordinary quantum mechanics d = S

4

Same H with non-relativistic limit of Dirac’'s equation:

d

CPT: CP and T are equivalent




1. EDM 1 .1Definition

SM : - vertex corrections
* at least 4-loops for leptons

Beyond SM: - one loop effect (SUSY,2HDM,...)
* dimension six effective operator




1. EDM 1 .1Definition




1. EDM 1.2 Experiments

BOUNDS:

PDG '06 95% CL
EDM BELLE ‘02




1. EDM 1.2 Experiments

Light Fermions :

* Stables or with enough large lifetime
* EDM : spin dynamics in electric fields

Heavy Fermions:

* Short living particles

* Spin matrix and angular distribution of decay

products in TAU-pair production may depend on
the EDM




1. EDM 1.2 Experiments

HOW DO WE MEASURE T ELECTRIC DIPOLE MOMENTS?

Total cross sections eter —> Yy — T'T
etes — ete T'T
Partial widths / — TTY

Sensitive fo many contributions

Spin correlations i
. . . +
Linear polarizations §;




2. Observables

Tau pair production

Normal polarization: P, <> T —odd, P—even

and needs helicity-flip so for
the Tau it is mass enhanced

Genuine if - T .Bernabéu,665, T . Vidal

Nucl. Phys B763 (2007)

NORMAL POLARIZATION: T-odd P-even
Vs.

EDM: T-odd P-odd

Polarized beams provide another P-odd source




2. Observables
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Super Flavour Factory

SuperB 1s a new enterprise aimed at
um\lllltllllL a very high luminosity

(>10cm™s™") asymmetric ee flavour
factory that will measure ** ~ effects
of extensions to the S* Model
at and beyond thr In a

wide range of r & <rvables.

To learr Q
< F\s pr.infn.it/SuperB

« UK, please contact:

® Adrian Bevan (a,).bevan@qmul.ac.uk)
® Tim Gershon (T.J.Gershon@warwick .ac.uk)
® Steve Playfer (S.M.Playfer@ed.ac.uk)

F.Wilson, RAL, 19 July 2007




2. Observables

Diagrams




2. Observables

eTe™ at YT energies

T pair production: eTe™ — T — 77~

RESONANT PRODUCTION




2. Observables

Normal polarization:

EDM and polarized beams can produce a P-even
observable
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2. Observables

mT

For polarized beams SRy S Y- IS R N OO L

Angular asymmetries ( Pltl ) are proportional to EDM

One can also measure A for T and/or T




2. Observables

Bounds:




3. Conclusions

We  studied linear  polarization  CP-odd
observables at SuperB factories.

Normal Tau polarization observables and
polarized beams allow to put strong limits on the

EDM.

These observables are independent from other
low and high energy observables already
investigated.

These bounds are 3 orders of magnitude below
current limits.




3. Conclusions
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