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1) Neutrinos as unique building blocks in extensions of the 
Standard Model. 
 
 
 
 

2) Neutrino experiments and how to use them in the search  
for new particles and forces.



1) Neutrinos as unique building blocks in extensions of the 
Standard Model. 

• the only -singlet fermions of the SM, 
• mass mechanism unknown, 

 

2) Neutrino experiments and how to use them in the search  
for new particles and forces. 

• built for rare phenomena, crucial part of intensity frontier, 
• (several) anomalies observed. 

U(1)EM
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Completing the neutrino picture

Why are we excited for prospects of 
new physics in the neutrino sector?
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Completing the neutrino picture

Early 1990s
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KamLandSNO
Super-Kamiokande

The 2000 — 2020

Theory expectation 

Massless neutrinos. 
Mixing is small. 
Third angle  is zero.θ13

Experiment

No. 
No. 
No.

Completing the neutrino picture
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Now

Completing the neutrino picture
Nova T2K joint fit

Neutrinos never seem to like the status quo! 

DESI on sum of neutrino masses
N. Craig, D. Green,J. Meyers, S. Rajendran

https://indico.cern.ch/event/1453627/contributions/6118628/attachments/2927093/5138635/T2KNOvAMultiExperimentWorkshop2024.pdf
https://arxiv.org/pdf/2404.03002
https://arxiv.org/pdf/2405.00836
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For example: 

• Highest-energy neutrinos with neutrino telescopes 

• Diffuse Supernova Neutrino Background at SK. 

• Solar neutrinos with coherent scattering (CEvNS). 

8

We are looking in places we never looked before:

IceCube

XENONnT

Super-Kamiokande
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This NuFact edition, WG5 will explore these questions:

1) Where do we look for the most valuable hints of the origin of neutrino masses?


2) How to identify connections between neutrinos and dark matter (theory & experiment)?


3) Have we already stumbled on new physics, e.g., at short baselines? 


4) How do we exploit the dawn of new probes of astrophysical neutrinos to learn about new 
physics?


5) Oscillations can be modified by many new effects. How to best leverage the worldwide neutrino 
program to disentangle “new” new physics in oscillations?

We will come back to these questions on Saturday!
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WG5 parallel sessions
Monday (1 session)

Chair: Julia Gehrlein (Colorado State University)

Leveraging high statistics of neutrino interactions and high-resolution detectors.


New physics at short-baseline neutrino experiments.

New physics 

in neutrino interactions
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WG5 parallel sessions
Tuesday (1/2 sessions)

Chair: Shiqi Yu (Utah University)

Looking up at the sky for messengers of new physics.


New ideas to study the highest energy neutrinos and the cosmic neutrino background


and how they can reveal new forces.

New physics 

in astrophysical neutrinos
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WG5 parallel sessions
Tuesday (2/2 sessions)

Chair: Peter Denton (Brookhaven National Laboratory)

More with astrophysical neutrinos, now at low energies with coherent elastic neutrino-
nucleus scattering.


Even newer experimental ideas: paleo detectors.

Neutrino x dark matter 

complementarity
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WG5 parallel sessions
Thursday (1/2 sessions)

Chair: Minerba Betancourt (Fermilab)

Constraining short-baseline neutrino oscillations and testing longstanding anomalies:


Testing MiniBooNE and LSND with the SBN program, JSNS , and reactor neutrinos.2

Looking for 

sterile neutrino 


oscillations 
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Joint WG1 + WG5 parallel session
Thursday (2/2 sessions)

Chair: Vishvas Pandey (विश्वास पाण्डेय) (Fermilab)

Leveraging precision measurements of oscillation to test tiny deviations from PMNS.


Non-standard interactions and the role of new fundamental symmetries.

Exotic flavor evolution

in oscillations 



Please keep in mind:  

Our schedule is a small fraction of the beyond-the-PMNS world. 
We will leave the rest to you!  

Let us interact, exchange, and explore new ideas together. 
  

Looking forward to many discussions this week! 

Have fun!


