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Electric Dipole Moment (EDM)

Interactions between spin and the electromagnetic field:

— —

uwo-B do-FE

1 . magnetic dipole moment d : electric dipole moment
Under CP:
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Non-zero d violates P and CP.
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EDM'’s as measures of CP violation

CP violation in the quark sector
Already constrained to be small
Cannot be a source of baryogenesis
Quark EDM'’s generated at the 3-loop level

CP violation in the lepton sector
Unconstrained. Could be big.
Could be a source of leptogenesis
Lepton EDM'’s generated at the 2-loop level
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1-loop diagram
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2-loop diagram unique to leptons

o (UsiU5:)(Ua;jUs;)

Diagram is anti-symmetric under the interchange i < j

— Imaginary parts of (U;;Uj;)(U;Ug;) survive
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IS It significant?

% < oc M; M;(U5Uz)(UaiUs;)

The Majorana masses of the light left-handed
neutrinos are too small.

The Majorana masses of the heavy right-handed
neutrinos can be large.

The mixings between the light and heavy states are
small. In the seesaw model: U ~ D /M.

M?U* ~ D*/M? ~ (D?/M)? ~ m?

— same order as the light neutrino contribution.
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Example: Okamura Texture

0 0 0 aD BD ~D
0 0 0 oD BD ~D
0 0 0 oD BD ~D
aD oD oD oM 0 0
sD 6D pBD 0 (GM 0
D 4D D 0 0 ~yM

a+08+7=0

Rank = 3
— light masses automatically zero.
— mixings and masses are independent.

— |lepton EDM'’s can be large!?
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20 Diagrams
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20 Diagrams

Give to graduate student!
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Results (by Saifuddin Rayyan)

Assume:

neutrino Dirac mass > charged lepton mass

10 of the 20 diagrams can be neglected.

Leading order contribution in the changed lepton mass
can be calculated exactly.

Final result:

d = expression which fills a few pages

Paper in preparation.
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Numerical Results

Current Experimental Limits:
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Numerical Results

Current Experimental Limits:

d. = (6.94+74)x10*¢-cm
d, = (3.7+34)x10""e-cm

Preliminary Result for Okamura Model:

d, < O(107*)e- cm

(Actual number depends on choice of parameters.)
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