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Gaia

Dwarf spheroidals
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Dwarf galaxies as dark matter probes
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DGs can be used to test DM models in a
cosmological framework




Constraints on DM annihilation cross-section
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Based on FERMI-LAT observations of
15 dwarf spheroidals during 6 years
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—— Cored DM density profile
—— Cuspy DM density profile

120~

[

o

w
1

11.0-
10.5=
10.0=

=
wu
1

Velocity Dispersion [km/s]
©
o

o0
(%)
1

0
o

' ] ] ] ] ' ] ' ]
1.0 15 20 25 3.0 35 4.0 45 5.0
Radius (kpc)




Models: Action-based distribution functions
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f(J(R,v)) =

Multiple components
(See G. Battaglia’s te

Metallicity distributions

Stellar component:

DM componenti P _pu( ) Il +( )HI_ Cxpl_( r )t’

Feut

Pi(R;, vipsi) = [ dZ fd\(‘) (V:v,e) f(J(x,v))S (x,v),
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Target for this work: Sculptor

2-pop Method Dataset DF (par)  Anisotropy Data y flex result
BOS8 YES  Jeans BOS8 2+1 rad(r) Binned NO Both fit, core preferred
Wil YES  Estimator W09 3x2 constant Discrete - 00522
AE12 YES DF BOS 3x2* rad(r) Binned NO  Both fit, core preferred
Bl3a NO Schwar. W09 & BO8 - Free Discrete YES  Unconstrained
B13b NO Schwar. W09 & BO8 - Free Discrete NO Both fit, cusp preferred
Z16 YES  Axy.Jeans W09 3x2 Constant Discrete YES  0.5+0.3
S17 YES DF W09/B08  8x2 Tang/Rad (r) Discrete NO Both fit, core preferred
K19 NO Jeans W09 -+ Free Binned NO Both fit core preferred
R19 NO Jeans W09 5 Free Binned  YES 0.83‘?'3 5%
EMI19 NO ML W09 - - Discrete - Cusp
H20 NO Axy. Jeans W09 2 Constant Binned YES 0.45+0.35
P22 NO DF 119 R Free Binned NO Core

Core Cusp Intermediate




We reproduce the observed characteristics
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Dark matter density profile
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log (Density / Mg/kpc3)

- Very dark-matter dominated
- Short star formation history
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Dark matter density profile

- Very dark-matter dominated
- Short star formation history
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Conclusions

We know that,

- Dwarf galaxies are excellent dark-matter probes,

- There are tensions between the expected distribution of DM in simulated
dwarf galaxies and the observed ones,

- They can be used as targets for DM decay and annihilation.

However,

-  We need to properly know the DM density profiles of dwarf spheroidals to
have robust constraints.






Mock test on a cusped dwarf galaxy
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Observational data
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