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Neutrinos from the Sun as a discovery
tool for dark matter-electron
scatrtering

Tarak Nath Maity

Based on:
TNM, A K Saha, S Mondal, R Laha; in preparation

New Perspectives from Theory and Experiment
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Dark Matter exists!
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Dark Matter exists!

“Universe content

visible matter 5%
v ——

Image credit: QUANTUM DIARIES
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Dark Matter exists!

B M Stable: No decay, very long-
lived

@ Cold: Non-relativistic
& Massive: Wide range

Image credit: QUANTUM DIARIES




Dark Matter exists!

ST M Stable: No decay, very long-
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Assume dark matter standard model coupling
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Colliders
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- Test it

9 Direct detection Mostly focuses on DM-
| nuclear scattering

Colliders

Indirect detection

‘9 Made extraordinary progress

' Direct detection

2104.11488
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Test It

Direct detection Mostly focuses on DM-

nuclear scattering
Made extraordinary progress
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e Is it the only possibility?
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Shake differently

DM-electron scattering
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Fox et al, 0811.0399
Cirelli et al 0809.2409
Bell et al 1407.3001
Horigome et al 2102.08645
+ many more







ﬂ”Q}j&ny way to
test this?
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Shake differently ‘

DM-electron scattering
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Fox et al, 0811.0399
Cirelli et al 0809.2409
Bell et al 1407.3001
Horigome et al 2102.08645
+ many more

Caveats: Model dependently loop level DM-nucleon interactions

Kopp et al, In progress with D Bose, R Pramanik
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Our proposal

(1) DM capture in Sun through electron scah‘eringl

(3) Secondary Neutrinos produce from annihilation
will reach earth

{IceCube / DeepCore |
{Super Kamiokande |




DM capture in Sun
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i Propagation (nuSQuIDS)

within Sun
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Neutrinos from captured DM
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Neutrinos from captured DM
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Neutrinos from captured
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lceCube Lab
lceTop

80 Strings each with

2 IceTop Cherenkov Detector Tanks
2 Optical Sensors per tank

320 Optical Sensors

2004 Project Start 1 Hole
2009 Current Status 59 Holes
2011 Projected Completion 86 Holes

lceCube

IceCube In-Ice Array
86 Strings, 60 Sensors
5160 Optical Sensors

Deep Core
6 Strings - Optimized for low energies
360 Optical Sensors

® IceCube Strings

> HQE DeepCore Strings

A DeepCore Infill Strings
(Mix of HQE and
normal DOMs)

2450 m

2820 m -

Side View

DeepCore strings have
10 DOMs with a
DOM-to-DOM spacing
of 10 meters

50 HQE DOMs with an
DOM-to-DOM spacing
of 7 meters

21 Normal DOMs with a
DOM-to-DOM spacing
of 17 meters




— Background
@ IceCube data
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0.994 0.996 0.998
Solar opening angle cos (s, )
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— = DeepCore (2016)
— = Icecube (2016)
—— DeepCore (2021)
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Neutrinos produce DM capture

iIn Sun through electron scattering
useful probe DM-electron scattering

IceCube/ DeepCore set leading
constraint in large region of parameter

Space

TaKEhottie™
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Using this framework future
neutrinos telescopes may discover

DM-electron scattering

TNM, A K Saha, S Mondal, R Laha; in preparation
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Neutrinos produce DM capture

iIn Sun through electron scattering
useful probe DM-electron scattering

IceCube/ DeepCore set leading
constraint in large region of parameter

Space
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Using this framework future
neutrinos telescopes may discover

DM-electron scattering

TNM, A K Saha, S Mondal, R La
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