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Outline

Muon g-2 is one of the longest standing anomalies that needs to be explained

There are many models that explain the anomaly. Examples include vectorlike leptons, SUSY,
2HDM, leptoquarks, ...

In models with chiral enhancement, New Physics scale can be as large as 50 TeV while
explaining muon g-2 anomaly

The same New Physics modifies the muon Yukawa coupling through higher dimensional
operators, thus i — u™u~ rate deviates from the SM value

Furthermore, if all couplings are complex in general, then we expect uEDM

We emphasize that, as we will show, since three observables, Aaﬂ, h — ,u+,u_, and uEDM are
highly correlated, complex couplings are not optional



Intuitive picture
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Effective Lagrangian
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dimension-6 mass operator

X

ur (Y 2 Y Z \ L Inserting 3 vevs

\\H /\‘mu y,uv 1 CMHU )€—i¢m,u

v ! S K,’)\WL_( Y + 3CuHY ) g
\\ : /l
pur Y, Y i Z |' Iz Inserting 2 vevs
CMHZL[LRH(HTH) */lpi’ﬂcanbecomplex

*3 appearing due to different combinations



Modification of & — u ™~ rate

The combinatorics lead to modifications of h — u*u~
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Complex couplings
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e All couplings are in general complex
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e Note that the same combination of phases appear both In CW and CﬂH
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e C, and C 4 are related by a real factor k () WH = g Ly
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o Rh—>ﬂ+ﬂ‘ is not only correlated to Aaﬂ but also highly to uEDM

e If 7 — u"u~ is not modified, then sizable £EDM is generated in many models



The muon ellipse
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Example: SM+Vectorlike Leptons
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SM+VL, @ =1, =3,06 =5

The sensitivity at Paul Scherrer Institute (PSI): |d, | ~ 6 X 10723 ecm
arXiv:2102.08838 [hep-ex]

(SM + VL)

e 1.0+ 10%
- — _
O Q 3
Q 2_3/0@G1 1
N 2—3/2 D 3_1
(@
S 1.0 +10%
X
= : O—5

2 12034




Many models
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Any model that explains g-2 with
chiral enhancement can be
mapped to the plane
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Summary

+ Three observables, Aa,, h — p*p~, and uEDM are highly correlated

» If h - u™u~ is not modified, then sizable ©EDM is necessarily generated
iIN many models

o Near future measurements of 4 — u ™ u~ will carve an ellipse, and
together with £ EDM, many models will be tested

Thank you for listening!



