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DM annihilation and the IGM

(and plenty of time)

GeV -TeV scale

Injected y ray

primary HE shower

Courtesy of T. Slatyer
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Isotropically averaged cosmological DM annihilation

Smooth component

Structure component

Astruct . /

DM density halo profile
Burkert / Einasto / NFW

Only after structure formation z <= 100




.and its absorption by the surrounding gas
coupling DM induced shower to IGM)
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T =0.084 WMAP7 value
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Extra-conservative bounds! [Cirelli, FI Panci ‘09]




Isotropically averaged cosmological DM annihilation

Smooth component

Structure component

Astruct . /

DM density halo profile
Burkert / Einasto / NFW

Only after structure formation z <= 100




Transparency of the Universe
& structure formation

HE shower gets efficiently absorbed

_at high z

Structure formation takes place in a
late Universe (z < 60)

NFW profile
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Self-annihilating DM and the IGM

The smooth DM component Main effect of

annihilates with a rate (per volume)
(easily re-writable for decaying DM)

Injected energy:
lonization of the IGM

depositing energy in
the gas (IGM) at a rate

[Galli, FI, Bertone, Melchiorri "09]




Evaluating “ f(z)”
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“f“: not-so-bad! redshift dependence crucial for

see [Finkbeiner + °11] determining absorption
for PCA motivation of

f=f(600) [Slatyer et al. O9]




Self-annihilating DM and the CMB
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Constraints from WMAP7+ACT
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Similar analysis by [Hutsi et al '11], no ACT data, different f(z)



Forecasts for Planck
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analysis
based on constant
“f“: 3e-26 line corrected

[Galli, FT et al. *Q9]




Constraining Sommerfeld Enh. with CMB
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[Galli, FI et al. 09 |
See also [Slatyer et al ‘11] for a discussion of this




Comparing constraints

constraints on <ov> from CMB

Dwarf-Galaxies constraints on other channels vary, see talk by Maja Llena-Garde




Concluding

 CMB 1s a powertul tool to constrain

DM annihilation properties

* Independent from “usual suspect” unknowns:
halo profile, central slope, minimal mass,
structure formation history. Cosmology only!

* Exquisite tool to test Sommerfeld enhancement

 If Planck sees something, refrain from rejoying:

think first




