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What's new for ν? 

● Outline

– What we know.

– What we don't know.

– How we might find
out.

– Can we help the
world?

SNOLAB User's Meeting 2021
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About me

● Never took a physics
course until I was 30

● T2K, SNO+, HK

● Cycling, hiking,
camping, reading,
singing, guitar

● flowers, vegan food

● XR
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Things we know
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Things we know (kind of)
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(Some) Things we don't know

● ν = ν 

● m
ν
   

● CP (CPV)

● mass ordering/hierarchy
(MO/MH)

● octant of θ
23 

(not discussed)

Nature 580 339 344 (2020)



SNOLAB User's Meeting          Aug 13th 2021                                 Dr Laura Kormos, Lancaster 6/22

Things we don't know:  ν = ν 

● Current best bounds on m
ββ 

~
160-180 meV.

● To probe into IO, need 18.4
meV.

● LEGEND expects to see very
little background in ROI and a
3-sigma discovery potential at
15.4 meV.

● 76Ge, semiconductor
detectors.

LEGEND preconceptual design report

LEGEND200 starting to take calibration data.  LEGEND 1000 at CDR stage.
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Things we don't know:  ν = ν 
● 130Te in liquid scintillator.

● Easily scalable by adding more Te.
● Expect to probe below IO region.

See talks by:
Jamie Grove
Syed Muhammad Adil Hussain
Shengzhao Yu
Pouya Khaghani
Serena Riccetto
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Things we don't know:  m
ν
   

● m
ν 
< 1.1 eV (90% CL)

KATRIN

● Cosmology

– Planck 2018 ⇒
Σ m

ν
 < 0.26 eV (95% CL)

– KATRIN plans to reach
0.2 eV

S
uzanne M

ertens N
eutrino 2020
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Things we don't know:  CPV, MO                      
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Things we don't know:  CPV, MO                      
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Things we don't know:  CPV, MO                      
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Things we don't know:  CPV
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Things we don't know:  CPV
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Future long-baseline experiments

● ~8 x FD of SK, WC far
detector, ~295 km

● high-power beam from
JPARC

● new near detectors

– ND280 upgrade

– IWCD

● Gd (now also in SK)

● very large liquid Argon (LAr)
near/far detectors, ~1300 km

● high-power beam from FNAL

● Proto-DUNE detectors tested
at CERN.

● Reduce both statistical and systematic uncertainties.
● More powerful beams and larger detectors

● More neutrinos
● Better detectors and more near detectors

In construction
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Can we help the world?



SNOLAB User's Meeting          Aug 13th 2021                                 Dr Laura Kormos, Lancaster 16/22

Can we help the world?
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Can we help the world?
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Can we help the world?
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Can we help the world?
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Things not covered here
● Neutrinos in multimessenger astronomy.

– IceCube/DeepCore.

● Detection of neutrinos from the CNO cycle

– Borexino.

● Reactor neutrinos

– RENO, Double Chooz, Daya Bay, (JUNO).

● Astrophysical neutrinos

– Antares, KM3Net.

● Farther-future experiments

– Theia, HKK

● and a lot more! 
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Summary and Conclusion

● Key questions about neutrinos are as yet unanswered BUT
some tantalising hints are beginning to emerge (normal
mass ordering, CPV, θ

23
 upper octant).

– will they remain?
● Setting better and better limits on the paramaters of 0νββ.

“Discovery” sensitivities in next-generation experiments.

● Neutrino experiments/detectors are contributing to a broad
range of physics (not covered here)

– multimessenger astronomy, UHE neutrinos, SN
neutrinos, etc.

● There's a lot to do.
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