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Solar neutrino measurements using the full 
data period of Super-Kamiokande-IV 
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1.5σ “tension”

tension  - noun (ten· 
sion ˈten(t)-shən’): 
Perfectly consistent.



SK IV:

SK I-IV: 3.36σ
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Potentially new information in the pipeline:

Aiming for low-energy 
measurement in the 

2-3 MeV region 

(currently under study 
for 0νββ background 
characterisation)

Can be reduced via 
tagging and multi-site 
discrimination methods

208Tl
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Event-by-event direction reconstruction of solar 
neutrinos in a high light-yield liquid scintillator

Phys. Rev. D 109, 072002 – Published 3 April, 2024

Benefitting from early phase of low PPO levels, 
leading to increased flourescence decay time (~10ns)

Cherenkov peak 
at earlier times

However, we also see some 
directionality in our current data 
and JUNO ought to be able to 
take some advantage of this with 
their subset of fast Hamamatsu 
PMTs and higher statistics
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New Result:  
First First Observation of Solar Neutrino Interactions on 13C

challenging!

Use data-driven calculation of accidental 
backgrounds and form a likelihood ratio 
statistic based on distance and time 
separation between prompt and delayed 
candidate events:

Depth of SNOLAB was critical to reduce 
muon-induced backgrounds (e.g. 11C) to 
negligible levels.

look in this region (reduced 
background with minor impact on 

sensitivity)



4.2σ



• First evidence of solar neutrino interactions on 13C nucleus;

• 2nd real-time measurement of CC interactions from 8B 

neutrinos;

• Lowest energy measurement of neutrino interactions on 13C;

• First direct measurement of ground state cross section for 

 in 5-15 MeV range:13C + νe →13 N + e−

4.2σ
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constrained from 
calculat ions of 
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 ratio of internal heat generation in the mantle over the mantle heat fluxURCV =
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Recent Results from Supernova Neutrino Detection:
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