arXiv:2606.17042

=25 First Experimental Limit on the Thermal Solar Neutrino Flux

Cecilia Ferrari', Gonzalo Herrera' 2, Brooke Russell’

International Conference on:Neutririo/Physics and Astrophysics
June 22nd - 26th, 2026, se———————

T —

VA | [l ’\i(
AT A
YL s 407
Vﬁ b(\\ ‘4;41 N
ARVARY

We set the first experimental upper limit on the thermal solar neutrino flux, exploiting the neutrino capture on tritium nuclei technique [1,2], using KATRIN publicly released data [3].

1 Thermal Solar Neutrinos

Thermal solar neutrinos [4]

play a pivotal role in the

stellar cooling mechanisms
In red giants,
pre-supernovae, white
dwarfs, and neutron stars.

These neutrinos are
produced through thermal
processes in the solar core,
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with a peak flux of about
10°cm2s-'keV-! and
energies E <30 keV.
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At these low energies, it Is Impossible to use standard
neutrino detection techniques. Neutrino capture on
beta-active tritium nuclei offers a possible solution

for direct detection.

3 The Results

—— KATRIN best fit model - Science 536 (2025)

= = KNM?2 fit model signal-only: ® g x 3 X 108
§ KNM2 data
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To search for the thermal solar neutrino capture
signal (R_.), we considered only the KATRIN data
recorded with a retarding energy (gU) larger than
Qﬁ and modified the fit function:

18550

Emax
m; ry
R(qU); = A / Ruist(E) F(E—qU) dE+Rug i+ Rs(qU) |
qU

where A is the flux normalization factor taking into
account the efficiency terms and the flux
normalization (®/® . ), f is the transfer function,
and Rbg and R_ are background terms.

The Bayesian fit returns an upper
limit on the A parameter of about
5x10'% at 95% CL. By considering
the total detector efficiency of Ref.
[3], we find a flux normalization
upper limit of:

®/®,_,<1.86x108 (95% CL)

KATRIN UL 95% CL - PRL 129, 011806 (2022)
@%% This work UL 95% CL

Borexino Low Energy Threshold 165 keV -
Nature volume 512 (2014)
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2 The Expected Signal in the KATRIN Experiment
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4 Future Prospects
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Solar-pp neutrinos are responsible for an irreducible 10-7 1. scattering (pp) ™y, 4
background that will eventually limit future experiments. T \|
Indeed, the v_-e scattering on tritium atomic electrons = ;| L
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