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A physics
murder mystery
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There’s been a murder!




Detective inspector Eugene
(Effective) Field Theory




Detective inspector Eugene
(Effective) Field Theory

Special skill: Eugene can integrate out the
high-energy details, and hone in on
the effective results
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TYPE-I SEESAW



SUSPECT PROFILE: Type-I Seesaw
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Suspect No.2

TYPE-III SEESAW



SUSPECT PROFILE: Type-III Seesaw
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EVIDENCE: Lepton Flavour Universality
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EVIDENCE: Lepton Flavour Universality
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EVIDENCE: Lepton Flavour Universality
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The effective couplings in the Seesaw models are not universal!




EVIDENCE: Lepton Flavour Violation

RADIATIVE TRILEPTON p-e CONVERSION
CHARGED LEPTON DECAYS IN NUCLEI
DECAYS

Forbidden in the Standard Model!
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EVIDENCE: Lepton Flavour Violation

RADIATIVE TRILEPTON p-e CONVERSION
CHARGED LEPTON DECAYS IN NUCLEI
DECAYS

..allowed by our suspects!
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EVIDENCE: Lepton Flavour Violation
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RADIATIVE TRILEPTON p-e CONVERSION
CHARGED LEPTON D) AGLNE IN NUCLEI

DECAYS

..allowed by our suspects!




Basic principle: introducing new physics means we have our parameters wrong!

Consider extracting G_ from muon decay:




Basic principle: introducing new physics means we have our parameters wrong!

Consider extracting G_ from muon decay:




Using (ag,, M

G.) as inputs, we can compute and compare:

ZI
Observable SM Prediction Measurement
sinz(ew) 0.231534 + 0.000030 0.23153 + 0.00026
m,, [GeV] 80.356 = 0.006 80.377 £ 0.012

De Blas et. al. 2112.07274
Schael et. al. hep-ex/0509008
PDG 2002




PROSPECTIVE EVIDENCE: Higgsstrahlung




PROSPECTIVE EVIDENCE: Higgsstrahlung




INVESTIGATION FINDINGS

Type-I Seesaw; 6, = 1072 Type-11I Seesaw; 6, = 1072
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INVESTIGATION FINDINGS

Type-I Seesaw; 0,, = i Type-III Seesaw; 0,, = 1076
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THAT'S ALL



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

Backup: Seesaw Mechanism & Mass Matrix

Right-handed neutrinos (Type-l Seesaw)

— ~— ~ 1. —
L = NigN — (YLHN-I— EMNCN+ h.c.)




Backup: Mass Matrix Texture

We adopt the following texture for the mass matrix:
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See e.g. Abada et. al. 0707.4058

For concreteness we fix M = 1 TeV and explore the parameter
space of the mixing angles 0., 0, and 0.




Backup: Wilson Coefficients
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Du et. al. 2201.04646, Zhang & Zhou, 2107.12133, Coy & Frigerio, 2110.09126




Fonts & colors used

This presentation has been made using the following fonts:

Kreon
(https://fonts.google.com/specimen/Kreon)

Ubuntu
(https://fonts.google.com/specimen/Ubuntu)

#33465b
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