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Indications of discrepancy 
between reactor and solar
neutrino-oscillation measurements 
exist; so-called “solar neutrino 
anomaly” (see right)
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NSI diagram

Spectra of solar-neutrino components

Our Sun is an intense source of 
neutrinos with <20 MeV energy (see 
energy spectra of its components on 
right).  It provides a great natural 
source to study low-energy neutrino 
physics (for example, see 
representation of solar-neutrino 
oscillations below).
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Elastic scattering of neutrinos 
on electrons (ES) does not 
have physical threshold,
convenient for
low-energy physics

Assume ES on free electrons,
SM solar-neutrino oscillations, 
no backgrounds,
no systematics

For LZ (top right plot), assume 
3 years of data taking and 
mass of 7 t

For DUNE low-background 
module (center right plot), 
assume exposure of 3 kt·years, 
1-MeV threshold

For Hyper-K (bottom right 
plot), assume 217 kt of water 
and 3.5-MeV threshold
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Energy histogram of solar ES in LZ

Energy histogram of solar ES in Hyper-K

Estimated constraint for Hyper-K
(zoomed-in)

Estimated constraint for LZ

Expect to detect many solar neutrinos in current and future detectors. 

Using them to estimate Non-Standard Neutrino Interactions (NSI) can 
result in significant improvement of constraints on NSI couplings or even 
give rise to new physics, potentially resolving the so-called “solar 
neutrino anomaly”.

Electron-neutrino survival probability

 

Right – expected constraint for LZ

Bottom right – expected constraint for
low-background DUNE module

Bottom left – expected constraint for Hyper-K.
Has to be zoomed in compared to others to see 
shape because of high statistics
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Top left – LUX-ZEPLIN (LZ):
7-t Xe double-phase time-projection 
chamber for direct dark-matter searches

Top right – Deep Underground Neutrino 
Experiment (DUNE): 40-kt liquid-Ar 
neutrino experiment with proposed
3-kt low-background module

Bottom right – Hyper-Kamiokande 
(Hyper-K): 217-kt water-Cherenkov 
neutrino experiment with possible 
additional module
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Example histograms for 
NLL calculation
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