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Experiments testing near-global SM symmetries can test dynamics at distances 
beyond TeV scale
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relativistic limit

Nonvanishing d breaks CP

SM
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relativistic limit

Nonvanishing d breaks CP

SM prediction:

e e
3

1

2 2

3
SM contribution is ridiculously small,
EDM is a clear sign of New Phisics

SM
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Hints for this simplicity are old, coming from non-violations of accidental and approximate SM symmetries.
In particular, CP:
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Evolution of electron EDM constraints

Current: JILA
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Evolution of electron EDM constraints

Current: JILA
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Translation of eEDM constraints to particle physics:

Two loops Chirality flip log enhanced

Relevant constraints even at two loops.

We want to characterize all effects that enter with

This is the key to help organize 
the contributions
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Only 4-fermion to enter at one loop
The others do not have the correct structure
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It is useful to write the parameters
 in a more physical way

Due to approximate accidental cancellation, 1/2+2 Qe sin^2 ∼ 0.04, Z boson contribution negligible.
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Two loop, log^2 contribution competes with the single loop, no log contribution

Compared with 1loop,

which is O(1) for      5TeV
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Accidental cancellation makes it smaller and only hypercharge contributes to EDM
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The other 4-fermions enter only at 2 loops, single log

Again, a cancellation for ledq: 
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Impact on BSM

eEDM
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Power counting of the Wilson coefficients

Fix 

Table uses ACME-II bounds. Multiply by ~0.5 to get current constraints!
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neutron EDM

Current constraints:

nEDM (PSI) : 

Future constraints:

n2EDM (PSI) : 
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neutron EDM

Kley, Theil, Venturini, Weiler ‘22

+ many 4-fermions...
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proton EDM

Current constraints:

pEDM (199Hg) : 

Future:

Storage ring (COSY, Julich, Germany): 

nEDM (PSI) : 
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proton EDM

Current constraints:

pEDM (199Hg) : 

Future:

Storage ring (COSY, Julich, Germany): 

nEDM (PSI) : 

slide from E. Stephenson, March 23, 2023, The search for p EDM using electric storage ring
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proton EDM

Spin precession sensitive to p EDM

J. Pertz (JEDI and CPEDM collaborations)
DOI: 10.22323/1.412.0026
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LFV

MEG (PSI) SINDRUM-II (PSI) SINDRUM (PSI)

MEG-II (PSI) Mu3e (PSI)Mu2e (Fermilab)

Current constraints:

Future constraints:
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LFV
Elias-Miró, Fernandez, Gumus, Pomarol ‘22

tree 1-loop (1-loop)^2 2-loop
Present (future)
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Conclusions

In the near future, EDM and LFV searches are expected to improve 
from one to four orders of magnitude,

constraining generic microscopic sources even at the multi-TeV scale
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