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Neutrino2022 catch-up

Have learned a lot about neutrinos since then 
→ still many open questions to explore
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Neutrino2022 catch-up
Have learned a lot about neutrinos since then 

→ still many open questions to explore
1,272 participants from 44 countries
657 posters

Sterile neutrinos 
Reactor neutrinos  

Accelerator neutrinos   
Astrophysical neutrinos  

Neutrino interactions  
New neutrino technologies  

Neutrinoless double beta decay  
Neutrino mass  

Atmospheric neutrinos  
Solar/DSNB neutrinos  
Heavy neutrinos, R&D  
Neutrino cosmology  

Neutrinos & BSM
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Neutrino2022: steriles

 Wilk’s theorem often fails⇒

  appearance in  beamνe νμ
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Neutrino2022: steriles
Short baseline reactor experiments

Daya Bay

RENO-NEOS

1/3 of data analyzed so far

Excludes parts of 


LSND parameter space

2200/3400 days analyzed


3 more years of data taking

Double Chooz

Inclusion of 2017 data coming
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Neutrino2022: steriles
Very short baseline reactor experiments

SoLid
Currently working on


phase-I data (2 yrs of data)

Analysis will be stat. limited

Neutrino-4

Detector upgrade in 2022, 

data taking 2023-24: 

3x more sensitive

PROSPECT
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Neutrino2022: steriles
Very short baseline reactor experiments

STEREO
Final results with full data set

DANSS

Upgrade with 

improved energy resolution

Sensitivity to 

Neutrino-4 bf point

Large region of parameter space probed 
Positive observation of steriles (Neutrino-4, RENO-NEOS, BEST) in strong tension with other 

experiments 
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Neutrino2022: steriles
NEOS-II

Data taking complete

Deficit of  

5 MeV bump hints for  

and

235U
235U

239Pu

Sterile neutrino analysis ongoing
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Neutrino2022: steriles
JSNS2

Same source, target, detection principle as LSND

 (JSNS2-II (granted!) will fully probe LSND region)


Start of blind analysis of data
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Neutrino2022: steriles
MicroBooNE

Consider  disappearance,

  appearance for 3+1 model

νe
νe

BNB Run 1-3 + NuMI Run 1 will be sensitve to Ga region and LSND region
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Neutrino2022: steriles
ICARUS+SBND
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Neutrino2022: steriles
BEST

51Cr + e− →51 V + νeNeutrino production in source
Detection νe +71 Ga →71 Ge + e−

Similar deficit observed 

in both zones 


→ no oscillation-like dependence on distance!
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Neutrino2022: steriles
BEST
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Neutrino2022: steriles
Steriles + friends

Tension between 
appearance 


and disappearance 
data sets


 go beyond vanilla 
3+1 scenarios

→
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Neutrino2022: steriles
Steriles + friends

Sterile neutrino+NSI: future studies at MINOS+, IceCube?

Sterile neutrino+decay: IceCube

Other ideas to address SBL anomalies  
should be studied
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Neutrino2022: steriles
keV steriles

Tritium endpoint measurements

KATRIN/TRISTAN 
Project 8 

CUP

Magneto- :  endpointν 283Pu
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Neutrino2022: steriles
keV steriles

BeEST experiment: EC of 7Be

HUNTER: EC of , comissioning in CY 2022131Cs
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Neutrino2022: steriles
New eV sterile searches

JUNO-TAO: ND for JUNO, 

very good energy resolutions


 PROSPECT-II: resolved technical 
issues of PROSPECT, at HFIR in Oak 

Ridge


IsoDAR@Yemilab: 2.3 kT LS close 
to IsoDar neutrino source,


Pre-approved!
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Neutrino2022: Neutrinoless double beta 
decay

So far no observation of neutrinoless double beta decay! 
Many experiments are gearing up for the futureCurrent constraints:

Future

 prospects

Extraction of nuclear  
matrix elements difficult
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Neutrino2022: Neutrinoless double beta 
decay

KamLand-Zen2: Results for 2  decay as wellβ

Future: CUPID
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Neutrino2022: Neutrinoless double beta 
decay

NEXT: Barrium tagging 
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Neutrino2022: Neutrinoless double beta 
decay

GERDA+MAJORANA=LEGEND

LEGEND-200 is in commissioning, with data-
taking beginning later this year
LEGEND-1000 pre-conceptual design available, 
with R&D and conceptual design development 
ongoing
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Neutrino2022: Reactor neutrinos

 fission in 

agreement with HM


 in tension

239Pu

235U
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Neutrino2022: Reactor neutrinos
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Neutrino2022: Reactor neutrinos
Installation ongoing


TAO prototype will be build in Summer

The improvement in precision of oscillation 
parameters over existing constraints will be 
about one order of magnitude
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Neutrino2022: Neutrino mass
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Neutrino2022: Neutrino mass
Sterile search

Cosmic neutrino background: overdensity  η
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Neutrino2022: Neutrino mass
EC in 163Ho

ECHo results
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Neutrino2022: Neutrino mass
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Neutrino2022: Atmospheric neutrinos
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Neutrino2022: Atmospheric neutrinos

Observation of n capture on Gd
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Neutrino2022: Atmospheric neutrinos

Low energy 
inelasticity 
measurement
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Neutrino2022: Neutrinos in cosmology

Search for  
neutrinoless double beta decay 

 in DM experiments

Neutrino floor at DM experiments:  
no detection so far
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Neutrino2022: Neutrinos in cosmology
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Neutrino2022: Neutrinos & BSM

SND@LHC & FASERv are taking data 
Future: Forward Physics Facility
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Neutrino2022: Neutrinos & BSM
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Thanks!


