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Neutrino Summary



The Conference at a Glance
A Broad Range of Topics and Participants in Neutrinos!
• Five overarching topics: 

• “Standard" Oscillation Physics and 
Beyond! 

• Neutrino-Nucleus Scattering and Cross 
Sections 

• Neutrino Anomalies and Dark Matter 

• Neutrino Astrophysics & Cosmology 

• Neutrino Properties (Majorana and Mass)

• 27 Different Speakers gave 28 unique talks: 

• 23 different institutions 

• 4 countries represented institutionally 

• 5 feminine identifying and 21 masculine 
identifying (as far as I know…) 

• Nationality and ethnicity/race of 
speakers was reasonably diverse 

2



“Standard” Oscillation Physics and Beyond
• Reports from: 

• Thomas Wester on Oscillations in Atmospheric Neutrinos from Super-
Kamiokande 

• Denver Whittington on Oscillations in Accelerator Neutrinos from NOvA 

• Rupert Leitner on Reactor Neutrino Oscillations from Daya Bay 

• Tanaz Mohayai on Future Oscillations Experiments
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Identical values for  and  fits slightly prefer the normal hierarchy!θ23 δCP
4

Thomas Wester on



Bayesian analysis agrees with frequentist analysis! 

NSI Interactions Analysis consistent with standard 
oscillations analysis but would lead to major 
reinterpretation of the initial results.
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Denver Whittington on Oscillations 
in Accelerator Neutrinos from NOvA 



6

World’s most precise measurements of  and  
with the largest sample of reactor neutrinos to date!

θ13 |Δm2
32 |

Rupert Leitner on Latest 
Results in Reactor 

Neutrinos from Daya Bay
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Tanaz Mohayai on DUNE and T2HK/
Hyper-K as well as emerging gaseous 
argon TPC 

The next generation 
of neutrino 
oscillation 
experiments is on the 
horizon! 



Neutrino-Nucleus Cross-Sections and Scattering
• Reports from: 

• Vishvas Pandey and Oleksandr “Sasha” Tomalak on a Introductions to Neutrino 
Scattering 

• Josh Barrow on  

• Maria Martinez-Casales on Cross Sections in NOvA 

• Camillo Mariani on electron-Argon scattering at JLab 

• Yin Lin on Contributions from Lattice QCD 

• Alejandro Ramirez Delgado on Coherent Pion Production in MINERvA 

• Nina Coyle on Cross-Section Tuning and Effects on New Physics 

• Ishaan Vohra on Smearing in Neutrino Simulation

μ/e4ν
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Overlapping descriptions of the neutrino-nucleus scattering at different nuclear 
recoil energies outlines the fundamental difficulty of the problem! 

Vishvas Pandey
Oleksandr “Sasha” Tomalak

Introductions to Neutrino Scattering
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Alejandro Ramirez Delgado on Coherent Pion Production at MINERvA

MINERvA measurements show multiple cross-sections and 
comparisons using a fairly well understood process, good progress in 
cross-section measurements and measurements of nuclear structure 
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Josh Barrow on e4ν

Useful but imperfect tools for inferring neutrino-nucleus scattering, shows there 
are a lot left to learn about nuclear and neutrino physics.  

CLAS12 Data
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NOvA tunes its cross sections and FSI input for oscillations analyses to ND data, 
primarily using MEC.  

Maria Martinez-Casales on tuning in NOvA
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Nina Coyle on Cross-Section Tuning and New Physics

Data driven tuning (like shown in the previous NOvA 
talk) has consequences!

Are we making ourselves insensitive to new 
physics?
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Argon proton cross-sections 
and spectral response 
measured using CLAS data! 
Crucial for future Argon 
scattering experiments 

Camillo Mariani on e-scattering
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Yin Lin on Contributions from Lattice QCD

Lattice QCD now regularly provides testable predictions for neutrino 
nucleus scattering! Fascinating continued period of sustained growth!
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Ishaan Vohra on NuSmear, a tool 
for smearing GENIE simulation

Program is up on GitHub, 
and ready to be 
implemented in simulations



Neutrino Anomalies
• Reports from: 

• Doojin Kim and Matheus Hostert on Neutrinos as Windows into Dark 
Sectors and BSM Physics 

• Josh Barrow on Results from MicroBooNE   

• Joseph Zennamo on the status of the Fermilab SBN Program 

• Tulasi Subedi on Reactor Neutrino Experiments 

• Stephan Friedrich on the Status of the BeEST Experiment 
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Doojin Kim and Mateus Hostert on Neutrinos for Dark Matter and BSM Physics

Doojin Kim Mateus Hostert
How can anomalies and sterile neutrinos serve as openings for BSM physics, 
Dark Matter or otherwise?
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Josh Barrow on 
recent results 
from 
MicroBooNE on 
the LEE

Parameter space shrinking for your favorite explanation of the excess
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Joseph Zennamo updating us 
on the SBN program

The program suggests a 
definitive answer for the 
existence of sterile neutrinos
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Tulasi Subedi gave an excellent 
introduction to Reactor Neutrino 
Experiments.

Thorough overview of important 
contributors, Daya Bay and JUNO 
not shown
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Stephan Friedrich walked us 
through the physics of BeEST

BeEST is a complementary and 
novel way of observing sterile 
neutrinos and dark matter.



Neutrino Astrophysics & Cosmology
• Reports from: 

• Ali Keirandish with a Theory Perspective on Neutrino Astrophysics   

• Amol Patwardhan on Neutrinos in Supernovae 

• Pooja Siwach on Oscillations in Supernova Simulations 

• Evan Grohs on Cosmological Neutrinos
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Ali Keirandish with a Theory Perspective on 
Neutrino Astrophysics

High energy neutrino flux used to understand 
the universe and neutrinos!
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Amol Patwardhanon on Neutrinos 
in Supernovae 

Amol Patwardhan

Pooja Siwach 

Considerable progress in 
understanding neutrino flavor 
interactions with nucleosynthesis!
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Evan Grohs on Cosmological Neutrinos

Effective neutrino flavor extracted from the CMB, Big Bang Nucleosynthesis 



Neutrino Properties 
• Reports from: 

• Emanuele Mereghetti on the theory behind Neutrinoless Double Beta 
Decay 

• Ann-Kathrin Schuetz on Results from KATRIN, Project 8, and Neutrino 
Mass 

• Laxman Paudel and CJ Barton on the Majorana Demonstrator and 
LEGEND-1000
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Emanuele Mereghetti on the theory behind Neutrinoless Double Beta Decay 

Fantastic introduction to putting  decay in perspective!   0νββ
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New results on model independent direct measurement of neutrino mass using 
beta decay electrons from tritium. First demonstration of super high precision 
Project 8.

Ann-Kathrin Schuetz and Luiz de Viveiros on KATRIN, Project 8, and Neutrino Mass

Detectors act as high pass filters, rejecting low energy electrons and allowing 
precise understanding of the spectral shape close to the endpoint.

Luiz de Viveiros
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Laxman Paudel and CJ Barton on Germanium based  detectors0νββ

Laxman Paudel

CJ Barton
Majorana Demonstrator Showed 
efficacy of Ge-based detectors! 

LEGEND commissioning of 20% scale 
phase, combines best of Majorana 
Demonstrator with GERDA.



Thanks for Coming!


