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IceCube data

Esteban et al., arXiv:2107.1356

FASER, arXiv:2105.06179
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T2K

Indication for
CP violation?

Nature 580, (2020)  339–344.



NOvA

arXiv:2108.08219

CP and mass 
hierarchy not 
independent.

Good agreement on 
the atmospheric data



T2K and NOvA

Maybe a statistical fluctuation

Could be exciting BSM (new matter 
effects etc.)

Also could be neutrino nucleus 
interaction systematic



Borexino
Understanding fusion in stars 
was the original motivation 
for Davis and Bahcall to look 
at solar neutrinos.

Nature 587 (2020) 577–582.



BSM at neutrino experiments
Recent COHERENT  
example at the SNS

Lots of theory activity

Intense flux of mesons/photons at 
neutrino beam target 
→ light BSM states can be 
produced

Neutrino detectors ideal for 
detection (sub)weakly interacting 
particles.

SBN at FNAL very good at this 
and in the future DUNEDan Pershey for COHERENT, ORNL seminar 2021



Reactor anomaly

5%

5% Overall RAA is about 6%

5% shift in U235 would nearly 
accommodate the RAA

Kopeikin et al. beta measurement 
moves 5% in the right way

Which in turn would make HM flux 
prediction and neutrino flux
measurement agree.

NB: 5 MeV bump remains...

5%

    Phys.Rev.Lett. 125 (2020) 20, 201801

 Berryman, PH,  JHEP 01 (2021) 167

  Kopeikin et al.  Phys.Atom.Nucl. 84 (2021) 1



Gallium anomaly update

BEST collaboration, arXiv:2109.11482

Consistent with previous 
gallium results, close to 
4 sigma effect!



White paper coordination
Neutrino frontier is holding a series of short (~2 hour) workshops for 
coordination/discussion of particular Snowmass white paper topics

See NF calendar for dates/times https://snowmass21.org/neutrino/start

Contact NF conveners 
or topical group 
conveners if you’d like 
to organize in one of 
the open slots 

https://snowmass21.org/neutrino/start


NF report timeline



Neutrinos beyond HEP
 Panel discussion today at 2:30-4:30pm (ET) Zoom link

 Panelists:
 Laura Cadonati (gravitational waves)
 Rachel Carr (NuTools)
 Mark Kamionkowski (Astro 2020)
 Josh Klein (0NuBB NP panel)
 Manfred Lindner (IUPAP neutrino panel)



NF01 Neutrino Oscillations

Peter B. Denton (BNL)
Megan Friend (KEK)
Mark Messier (Indiana U.)
Hiro Tanaka (SLAC)





NF02 Understanding experimental 
neutrino anomalies

Bryce Littlejohn (IIT)
Georgia Karagiorgi (Columbia)
Pedro Machado (FNAL)
Alex Sousa (Cincinnati)







NF03 BSM

Pilar Coloma (IFT, Madrid)
Lisa Koerner (U. of Houston)
Ian Shoemaker (Virginia Tech)
Jae Yu (UT Arlington)







NF04 Neutrinos from 
natural sources

Yusuke Koshio (Okayama U.)
Gabriel D. Orebi Gann (UC 
Berkeley/LBNL)
Erin O'Sullivan (Uppsala)
Irene Tamborra (NBIA)









NF05 Neutrino Properties

Carlo Giunti (Torino)
Ben Jones (UT Arlington)
Lisa Kaufman (SLAC)
Diana Parno (Carnegie Mellon U.) 









NF06 Neutrino Interaction Cross 
Sections

Jonathan Asaadi (UT Arlington)
Baha Balantekin (U. Wisconsin)
Kendall Mahn (Michigan State U.)
Jason Newby (ORNL)









NF07 Applications

Nathaniel Bowden (LLNL)
Jon Link (Virginia Tech)
Wei Wang (Sun-Yat Sen U.)





NF08/TF11 Neutrino Theory

André de Gouvêa (Northwestern U.)
Irina Mocioiu (Penn State U.)
Saori Pastore (Washington U.)
Louis Strigari (TAMU)









NF09 Artificial Neutrino Sources

Laura Fields (FNAL)
Alysia Marino (U. of Colorado Boulder)
Pedro Ochoa (UCI)
Josh Spitz (U. of Michigan) 







NF10 Neutrino Detectors

Josh Klein (Pennsylvania)
Anna Machado (UNICAMP)
David Schmitz (Chicago)
Raimund Strauss (TUM)







Updates from CEF
Claire Lee (FNAL) is our liaison to CEF. 

CEF has a working group 7: 
Environmental and Societal Impacts

Conveners:
Michael Headley (SURF)
Véronique Boisvert (Royal Holloway, University of London)
Ken Bloom (University of Nebraska)

There is a planned white paper: 

Impacts of Particle Physics laboratories on local communities 
headed by Mike Headley



Summary
 NF is still in a collecting-

input mode
 So focus is on white 

papers and the many 
excellent topical 
workshops. Please, do 
engage with those!

 Synthesis will start with 
the New Year

 First draft reports prior to 
March NF-wide meeting

 March NF-wide meeting is 
essential to define the 
major themes for NF. 
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