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Working Group 5 Summary
NuFact 2022 – Snowbird, Utah & U. Utah

Richard Ruiz on behalf of WG5

Institute of Nuclear Physics – Polish Academy of Science (IFJ PAN)

August 6 2022
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Thank you LOC for your great support!
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Thank you to fellow organizers, administrators, participants,

chairs, speakers1, and particularly Team WG5

Koun Choi (IBS) and Ian Shoemaker (Virginia Tech.)

1Thank you for uploading your talks before sessions began! ,,,
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Working Group 5: New physics beyond PMNS
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Day 1 (Monday)
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Snowmass Status (T. Han)
Snowmass 2021 finally happened! (in July 2022)
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Snowmass Status (T. Han)
Too much for a summary talk but progress toward completion!
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Snowmass Status (T. Han)
Take away: ν physics is new physics
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A theorist’s commentary

Why are neutrino masses still Beyond the Standard Model Physics?

We do not know how to write neutrino masses:

Are ν data described by left-handed Majorana masses?

∆L = 1
2mLν

c
LνL (maybe!)

Are ν data described by right-handed Majorana masses?

∆L = 1
2mRν

c
RνR (not by itself!)

Are ν data described by Dirac masses?

∆L = mDνLνR + H.c. (maybe, but I hope not!)

Experimentally establishing 1/2 is probably worth a prize...
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Day 2 (Tuesday)
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Heavy neutrinos at the FCC-ee (A. Blondel)
Testing neutrino mass models at the Future Circular Collider (e+e− mode)
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Heavy neutrinos at the FCC-ee (A. Blondel)
Future Circular Collider: the future of CERN and the field?
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Heavy neutrinos at the FCC-ee (A. Blondel)
Promising outlook for directly testing (minimal) Type I Seesaw
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PMNS and the number of add’l neutrino flavors (J. Gluza)
Revisiting group-theoretic properties of (3 + n)-mixing matrices
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PMNS and the number of add’l neutrino flavors (J. Gluza)
“Matrix theory can help to find relations between eigenvectors, eigenvalues
of light and heavy mass spectrum =⇒ mass [flavor] matrix modeling.”

R. Ruiz - IFJ PAN Working Group 5 Summary – νFact 2022 15 / 51



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

µBooNE: Search for an Anomalous Excess of νe (X. Ji)

µBooNE test of MiniBooNE’s low-energy excess
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µBooNE: Search for an Anomalous Excess of νe (X. Ji)
µBooNE: “Disfavor pure νe excess as a sole source of MiniBooNE excess
at 3σ level” Theorist’s commentary: only half of µBooNE’s full data set released! ,
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Day 3 (Wednesday)
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Overview of cLFV in the muon sector (J. Kriewald)

Exploring relationship between ν physics and µ physics
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Overview of cLFV in the muon sector (J. Kriewald)

ν mass models intimately related to charged lepton flavor violation
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Day 4 (Thursday)
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Charged-meson-induced new physics in beam-focused ν
experiments (D. Kim)
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Charged-meson-induced new physics in beam-focused ν
experiments (D. Kim)
Scalar portal, neutrino portal, vector portal, now meson portal!
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Charged-meson-induced new physics in beam-focused ν
experiments (D. Kim)
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Modular symmetries and the flavor problem (D. Meloni)

Building models for flavor with guidance from group theory
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Modular symmetries and the flavor problem (D. Meloni)

Not easy but possible to predict patterns in Yukawa couplings (Y )
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Dark Pheno. at the Short Baseline ν Expts (J. Berger)
(the title says it all!)
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Dark Pheno. at the Short Baseline ν Expts (J. Berger)
Theorist’s (personal) commentary: experimental and theoretical
progress mediated by continuous development of simulation tools (rich
physics in their own right) (remember next time you review a grant! ,,,)
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Dark Pheno. at the Short Baseline ν Expts (J. Berger)
Building the BSM / new physics portfolio for ICARUS and SBND
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Coherent ν scattering and the quenching factor
measurement (J. Liao)
Exploring opportunities with coherent ν scattering
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Coherent ν scattering and the quenching factor
measurement (J. Liao)
Exploring opportunities with coherent ν scattering
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Day 5 (Friday)
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Connection between ν mass models and µ expts (J. Heeck)
Snowmass summary (the title says it all!)
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Connection between ν mass models and µ expts (J. Heeck)
ν mass models are deeply connected to LFV
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Connection between ν mass models and µ expts (J. Heeck)
Some (not all) ν mass models make firm predictions for LFV
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PROBING BSM MODELS AT FUTURE HIGH-
PRECISION LONG BASELINE EXPTS (A. Giarnetti)
Building the BSM / new physics portfolio for DUNE and HyperK
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PROBING BSM MODELS AT FUTURE HIGH-
PRECISION LONG BASELINE EXPTS (A. Giarnetti)
Building the BSM / new physics portfolio for DUNE and HyperK
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Evolution of Lepton Number for Neutrinos (N. Benoit)

Revisiting field-theoretic definition of lepton number
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Evolution of Lepton Number for Neutrinos (N. Benoit)

Field-theoretic def. of lepton number for Dirac and Majorana ν
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Towards 0νββ decay in NEXT (G. Díaz)

Searches for 0νββ
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Towards 0νββ decay in NEXT (G. Díaz)

progress in the race to discover a factor of 1/2
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Towards 0νββ decay in NEXT (G. Díaz)

prospects on the race to discover a factor of 1/2

R. Ruiz - IFJ PAN Working Group 5 Summary – νFact 2022 42 / 51



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Tests of ν mass models at ATLAS (B. Wynne)
Direct searches for Seesaw particles
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Tests of ν mass models at ATLAS (B. Wynne)
Direct searches for light, long-lived heavy neutrinos
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Tests of ν mass models at ATLAS (B. Wynne)
Direct searches for heavy, vector-like leptons
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Tests of ν mass models at CMS (S. Qian)
Direct searches for Seesaw particles
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Tests of ν mass models at CMS (S. Qian)
searches for 0νββ at the LHC (race to the factor of 1/2 )
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Tests of ν mass models at CMS (S. Qian)
Many more new ideas to search for left-right symmetry and lepton
number violation (race to the factor of 1/2 )
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that was a lot.... that was not everything either, but no more time
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new physics (and WG5 ,!) is at the core of ν physics
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Thank you and see you all (I hope) at NuFact 2023!
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