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XX & ff

e Sets relic abundance (Chemical decoupling)
* Residual annihilation => indirect detection (ov)
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Xf & Xf

 Direct detection

* Sets kinetic decoupling
— cutoff in primordial power spectrum
— The smallest halos => hierarchical structure formation
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What is Mmin?

* Free streaming

Green, Hofmann, Schwarz, 0503387

 Acoustic Scale

Loeb, Zaldarriaga, 0504112

* DM microphysics!

See talk by William Shepherd

e 1012->103 Msun

e Detection?
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Mmin => Indirect detection
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Sources

e Small substructure effects
— GC
— dSph

* Large substructure effects

— Clusters
— Milky Way halo diffuse
— Extragalactic diffuse
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1+1>=2

* Test compatibility of tentative signals

Ando, 0503006
Pinzke, Pfrommer, Bergstrom, 0905.1948

* Disentangle degeneracy
— OV

— Substructure content / minimum halo mass

* New physics on kinetic decoupling?



Fermi IGRB

* |sotropic Gamma-Ray Background
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Fermi IGRB

Isotropic Gamma-Ray Background

MW halo
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Cosmic structures
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MW halo Z, xov

p*dl o ovJ

e Substructure model
Kamionkowski, Koushiappas, Kuhlen, 1001.3144

; HIGH substructure

LOW substructure
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MW halo Z, xov ,02d€ x ov.JS

e Conservative
— Anti-GC
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T, x ov{§?)

Extragalactic diffuse

“Clumping factor”

(p3)

Px

(6%) =

Substructure model

Kamionkowski, Koushiappas, Kuhlen, 1001.3144
Sanchez-Conde et al., 1104.3530
Fornasa et al. 1207.0502

Prada et al. 1104.5130
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130 GeV DM

Reg4 (SOURCE), B, =129. 8 GeV
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e Systematic? many others

See talk by Andrea Albert
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130 GeV DM
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130 GeV DM
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Can IGRB do better?
e Astrophysical

Sum of contributions from unresolved sources.

IGRB Spectrum (Abdo+10, PRL 104)

E'dN/CE [MeV cm ™ 87" sr)

Fraction of IGRB
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Ackermann Fermi Symposium 2012
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Can IGRB do better?

* Astrophysical

* Anisotropy
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Can IGRB do better?

e Astrophysical
* Anisotropy
e Spectral shape
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Can IGRB do better?

Astrophysical
Anisotropy
Spectral shape .
New data
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Can IGRB do better?

Astrophysical
Anisotropy
Spectral shape
New data
Galactic halo?

8/28/13

102 -

"

"y .
.
" ‘e

_________ Mg 1]
Isothermal ————- ""."-:.I ....... N
Einasto ————- N\ | | ™ o
NFW + K10 LOW
= Isothermal + K10 LOW -
Einasto + K10 LOW \ M ¢4
K10 HIGH -rvrrvveee- \~
IS
] ] ] ] ] ] ]
3 5 10 20 30 60 90120 180
vl°]
Kenny C.Y. NG, TeVPA 2013 23




@)

Clumping Factor <8%>
S

[
-
(V)]

10
10

DM

130 GeV

Galactic Halo

N

VA IIIIII IS SIS IS A SIS

Minimum DM clustering :
L1 1 111 II L1

-29

1 0—28

oV — vy [ems™ ]



Hooper, Linden. 1110.0006
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8/28/13

Light DM in IGRB (10 GeV 77 )
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Light DM in IGRB (30 GeV &b)
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Summary

DM in Fermi IGRB

— Isotropic Galactic Halo <(52>O”U
— Extragalactic diffuse

* |GRB + GC
— 130 GeV DM : IGRB maybe important
— Light DM : Can not be too clumpy

Thanks!
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“Clumping factor”

1 dn | | | | | |
00 = = [ av g [ avadionn, =0
X 1()_1 - Z2=2 ====- -
i z2=4 -----. i
=
* Halo Mass function 3
— (Extended) Press-Schechter §<10'2
(\]\_/
=
107
10" 10% 10* 10° 10* 10° 10" 10'°
Prada et al. 1104.5130 M [ M@ ]

Tinker et al. 0803.2706



(0%(2)) =

“Clumping factor”

05 (2) dM

e Concentration
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