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Introduction: Scattering cross sections

The usual SI and SD cross sections for DM-nucleon interactions:
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Types of scattering cross sections considered here:
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Capture of Dark Matter by the Sun

e For velocity and momentum independent cross section (with T = 0),
energy loss should be at least
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Capture of Dark Matter by the Sun
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Capture of Dark Matter by the Sun

e For velocity and momentum independent cross section (with T = 0),
energy loss should be at least

and from kinematics

Re
Co :/ 47rr2dr/ du (’OX) folv) r)/ (w — v)dv.
0 0 My

e Typical 3-momentum transfer is O (KeV).
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Capture of Dark Matter by the Sun: Const.

The standard case:
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Capture of Dark Matter by the Sun:

2

Vre

/

New !

10°

Electrons
Nucleons-SD
Nucleons-SI
Geometric

— Electrons
Nucleons-SD
Nucleons-SI

00 =08 = oS = 10 2 en?

-

101

Electrons vs Nucleons

107

m, [GeV

Capture of Dark Matter by

10° 101

m, [GeV]



Capture of Dark Matter by the Sun: ¢°
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Dark matter distribution in the Sun : velocity

The velocity distributions of target and DM particles can be assumed to
have Maxwell-Boltzmann form with a cut-off at escape velocity. Gould and
Raffelt '90
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To(r) and vy (r) = \/2Ty(r)/m, are the solar temperature and the

thermal DM velocity at a distance r from the center of the Sun
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Dark matter distribution in the Sun: radial

o LTE:
T 3/2
nLre(r,t) = nyrreo(t) (nggg)
o [
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Evaporation

e Evaporation depends on the DM distribution in the Sun.
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Evaporation

The usual case:
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Evaporation:
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Evaporation: g
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Evaporation mass

Busoni et.al. '14

C@ ( mevap)

= 0.1 N, (Mevap) »
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In the limit when equilibrium has been reached, i.e., Kty > 7oq, it can be
written as 1

E@(mevap) 7—eq(mevap) = W .
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Evaporation mass: Const.
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Evaporation mass: v, and q
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Annihilation and the total Annihilation rate

e Again, annihilation depends on the DM distribution in the Sun.
JdVv n>2<
(JdV ”x)2

Only s-wave annihilation, with (ov) = 3-10720cm?/s

e Finally, the total annihilation rate is

1 2
r - EAQNX.

e Neutrino flux at detector:

dovi 1 dF
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The total annihilation rate: Const.

New !

1027 constant : o0 =0y =0y =10 em?

Electrons: v,
—  Nucleons-SD:v, =v,
== Nucleons-SD:u, =0.

101! — Nucleons-S| e
1010 == Nucleons-Sl:u v,
10°
108
1072 10 10° 10t 102 103

Electrons vs Nucleons Neutrino flux at production




The total annihilation rate: v2, and ¢?
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Conclusion and Outlook

Dark Matter annihilation in the Sun: A good test for “Particle dark
matter” paradigm.

Phenomenology of Dark Matter - electron scattering in the Sun is
interesting. Most relevant for leptophilic models.

Complete exploration of leptophilic Dark Matter models in progress.

Monte Carlo to resolve the ambiguity in the cut-off of DM
distribution in the Sun in progress.

Electrons vs Nucleons Conclusion and Outlook 21 /21



Dark matter distribution in the Sun: DM Effective

temperature

Without cut-off , Press and Spergel '85
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Dark matter distribution in the Sun: DM Effective

temperature

With cut-off , correction to Press and Spergel '85
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Dark matter distribution in the Sun: DM Effective

temperature
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