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Sun - Cosmic-ray Beam Dump

Moskalenko, Porter, Digel 2006
Orlando, Strong 2007
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Seckel, Stanev, Gaisser (1991)
Zhou, KCYN, Beacom, Peter
PRD 2017
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Solar Atmospheric Gamma-ray

High Flux, 0(10)% efficiency at 100 GeV

Time variation solar Min-Max
— (2x @1 GeV, 10x @ 100 GeV)

Morphology changes
Dip at ~ 30 GeV, mostly at solar min.
Hard Spectrum, ~ E =42

—4; Fermi2011 ‘ . - Abdo+ ApJ, 2011
bt - KCYN+ PRD, 2016
+ - Linden+ PRL. 2018

- - Tang+ PRD, 2018
SSG Model
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The Sun as a TeV Source?

HAWC ICRC2019
2018 Data: Onwards to the Solar Minimum
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Sun - Astrophysical Neutrino Source

"‘.\\(.’05nlit ray ZerO MagnetIC FIEIdS!

.- Incoming CR

- - Secondary particle
— Neutrino

The Earth

* Dilute atmosphere, larger neutrino flux

Seckel+ 1991, Moskalenko+, 1993, Ingelman+ 1996, C.A. Argiielles+ 1703.07798
Hettlage+ 2000, Fogli+ 2003 Joakim Edsjo+ 1704.02892
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Sun - Astrophysical Neutrino Source

Entering Events |
Starting Events

—
S
(¢}

|:| v, +v, , J.Edsjo et:al. (2017)
B v,.+9, , FJAWS fluxes (2017)
— VAV, /3, 1T flux (1996)
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— v,+v,, Signal (Baseline flux)

v, +V, , Atm. v background (Honda2006, -5.0° < 6 < 23.4°)

2.5 3 3.5 4 4.5 5
log., (E, [GeV])

lcecube KCYN+ 2017

1912.13135
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First IceCube search

IceCube Sensitivity (This work)
« IceCube 90% C.L. (This work)
HAWC 95% C.L.(2014-2017)
Fermi-LAT (2014-2017)
Fermi-LAT (Solar Min.)
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Not quite sensitive to the benchmark flux yet Icecube

- signal too small and too much background 1912.13135
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Sun - Dark Matter Detector

Press, Spergel (1985)
Krauss, Freese, Press, Spergel (1985)
Silk, Olive, Srednicki (1985)
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Sun - Dark Matter Detector

m, =200 GeV
m, =500 GeV
m,=1000 GeV
m,=3000 GeV
m,=5000 GeV
m,=10000 GeV
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KCYN+ 2017
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Sun - Dark Matter Detector

Unlock

— Gamma rays
— Electrons, muon, etc

Unsuppressed

— Neutrinos!

_ess absorption (v)
Lower density (V)

Decay tail (v, y)

Leane, KCYN, Beacom 1703.04629

xX — mediators
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Batell, Pospelov, Ritz, Shang, 0910.1567
Bell, Petraki, 1102.2958
Feng, Smolinsky, Tanedo, 1602.01465

Arina, Backovic, Heisig, Lucente, 1703.08087

Niblaeus, Beniwal, Edsjo, 1903.11363
etc

5/3/2020 Joint Nikhef+GRAPPA Neutrino Meeting 10



Synergy between gamma rays and Neutrinos

Niblaeus, Beniwal, Edsjo, 1903.11363

n="ra/TA

Niblaeus, Beniwal and Edsjo (2019)
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Neutrinos <— — —> gamma rays
mediator decay length
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Solar ATM neutrinos- The case for KM3NeT

https://arxiv.org/abs/1907.06714

Ang. resolution vs E
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+ lower atmospheric neutrino background
+ similar signal strength

sensitivity comparable to tracks

+ intrinsically much better energy resolution
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KM3NeT — The power of cascades?

letter of intent

Effective Area for ve

KM3NeT
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10x larger effective area at 100 TeV?
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ITFA workshop 2020:
Searching for DM decays with KM3NeT
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Fig. 1. Field of view of a neutrino telescope at the South Pole (top) and in
the Mediterranean (bottom), given in galactic coordinates. A 2n-down-
ward sensitivity is assumed; the grey regions are then invisible. Indicated
are the positions of some candidate neutrino sources.
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