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Motivation

* Indirect searches: Measurements of the annihilation and/or decay products of dark matter
* Dwarf spheroidal galaxies provide excellent targets for gamma-ray searches

* Many newly-discovered dSphs lack measured stellar kinematics, previous studies have appealed
to scaling relations between the J-factor and observable quantities



J-factor: annihilation rate

The gamma-ray flux from DM self-annihilation: o,
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dSphs approximately have Maxwell-Boltzmann distribution:
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where we introduce the velocity anisotropy parameter: g(r) =1



J-factor: annihilation rate

The non-relativistic expansion (v — 0 ): o4V, = a + bvi, + 0(v],)
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where  P(r) = 207(r)(3 — 2B(1))
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where P(r) = 40/ (r)(15 — 208(r) + 8B%(1))



D-factor: decay rate
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The gamma-ray flux from DM decay: o, = 5 j —LdE, x D
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Numerical analysis

Radial Jeans equation:
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where o2 (1) and p, () must fit the observed parameters 7s(R) and Z,(R)
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Numerical analysis

Stellar density:

DM density:
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Equations above can be solved using GravSphere code.

Penew = Pnrwf T+



Numerical analysis
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GravSphere numerical approximation to p(r) and a(r) for Aquarius Dwarf (left), Sculptor Dwarf Galaxy (middle) and
WLM Galaxy (right). The dark blue vertical lines indicate the position of half-light radius.



Results

J,Jp.Ja and D-factors calculated in this work:

LELL l0g10 —oz—— |log10 To — |10g10 e — | 10810 D =

GeV>cm GeV>cm™2 GeV>cm—2 GeV cm—2
Andromeda V 16.761311 14.9019:39 13.461030 17.211928
Aquarius 16.7519:12 15.1819:33 13.82%9:33 17.1919:32
Bootes 20.221918 18.831047 18.0719-22 19.14%3-14
Carina 18.3219:31 16.92192> 15.77+9:29 18.4410:99
Cetus 16.2513-22 13.70*9:37 11.81+952 16.6719:28
Coma 19.0819:32 16.2219:39 14.48%9-38 18.42%5:19
CVnl 17.4319:17 15.74+9:27 14.30%9:37 17.9819:39
Draco 19.5619-14 18.5119:25 17.701343 18.971510
Fornax 18.0973-93 16.6313-98 13.46%329 18.33%3-92




J-factor: scaling relation
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J-factor: scaling relation
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J-factor: scaling relation
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Assuming fitting relation: D = 10%o <

o910 (Dmeasurea)
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D-factor: scaling relation
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