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Exceeds the isotropic galactic diffuse emission & flux of extragalactic radio sources

Q



Dark matter YES

Dark matter annihilation —>
electrons —> diffusive
synchrotron emission

105 I I llllll] I I llllll' I 1 Il]lll' I T IIIIE
" —— Sources contribution from number counts E
- — w'-u,M,,=10 GeV, model A .
4 _
10 E —— b-b, M, =100 GeV , b.f.=20, model A 3
; W'-”, My, =25 GeV, model B i
\ i -- Best-fit power-law of the excess ]
100 E =
Mo
= - .
1
10 E =
&Y S W\ W — e ]
| Camgemeceoil, .
10" E .
- W 26 3 .
B ov=310"cm'/s
-1 | | lllIlll | 1 llllllI \\l IlllllI | L il
107 -1 0 1 2
10 10 10 10 10

v [GHZ]

Fornengo et al, PRL, 107 (2011) 271302
Hooper et al, PRD, 86.103003, 2012



Dark matter YES Dark matter NO

Dark matter annihilation —> Unusual smoothness of the
electrons —> diffusive unresolved radio background —>
synchrotron emission unlikely from large-scale structure
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Anisotropy Constraints

-Holder, ApJ 780 (2014) 112
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Anisotropy Constraints
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Anisotropy Constraints
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uncertainties in excess temperature above 5 GHz -> requires a
consistent computation of intensity & anisotropy

o



Intensity of the Extragalactic DM signals

I(E.) = / Ax0%(2) WI(L + 2)Es, ¥

Ando & Komatsu arXiv: 1301.5901, 0512217

KF & Linden PRD.91.083501, arXiv: 1412.7545 .



Intensity of the Extragalactic DM signals

average flux from DM annihilation

Ando & Komatsu arXiv: 1301.5901, 0512217
KF & Linden PRD.91.083501, arXiv: 1412.7545

5



Intensity of the Extragalactic DM signals

Ando & Komatsu arXiv: 1301.5901, 0512217

KF & Linden PRD.91.083501, arXiv: 1412.7545 .



Intensity of the Extragalactic DM signals

average flux from DM annihilation
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Intensity of the Extragalactic DM signals

N
dFE

-~ X (ov)

average flux from DM annihilation

Average overdensity

dM dV¥ log(1/0)
> / M / Vo ‘

' -0.64 -052 -0.38 -0.21 -0.01 0.24 0.55

_— 3

Ovedeéftg of individual
dark matter halos

|
N

log[(M2/5,,) dn/dM]

|
w

' Halo mass function

Ando & Komatsu arXiv: 1301.5901, 0512217 o et
KF & Linden PRD.91.083501, arXiv: 1412.7545




Anisotropy of the Extragalactic DM signals
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Anisotropy of the Extragalactic DM signals

Correlation between particles in the same halo &

£ 101 ey two distinct halos
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Anisotropy of the Extragalactic DM signals

Correlation between particles in the same halo &

£ 10 e two distinct halos

Power spectrum of DM halos
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Substructure Contribution

Effective DM density that contributes to synchrotron

PB
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Substructure Contribution

Effective DM density that contributes to synchrotron

PB
PB + PCMB
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Substructure Contribution

Effective DM density that contributes to synchrotron

=

Dark matter substructure distribution
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Results with different DM models

Case mpm annihilation {ov) reub By,  x2°
(GeV) channel (em®s™ 1) (rvir) (pG)
I 50 bb 3x107%* 8 8  72.64
11 8 leptons 84x 1072 4 4  44.58
[11 23  charge coupled 7.2 x 107%7 8 8  56.65
10° | x x 10" x ;
104i —  mpy =50GeV, x* =72.64 |  — 1GHz '
; | — 4.86 GHz ]
103 | 10°}L == 8.4GHz e o‘f 1
1021 - — 8.7 GHz A
10"}
<, 10° }
=<, E |
107}
| LI |
107}
107} ﬂ
10*} }
10 107 10° 10' 10°
VIGHzl l

KF & Linden PRD.91.083501,
1412.7545 8



A Consistent Picture

v 2a
Bh'ub X
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A Consistent Picture - model Il
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B, v Alternative to Substructure -
BERE R Alfven Re-acceleration in Galaxy Clusters
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Alternative to Substructure -
L. Alfven Re-acceleration in Galaxy Clusters
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bo ol Bl Alternative to Substructure -
LA Alfven Re-acceleration in Galaxy Clusters
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Yo ¢ Alternative to Substructure -
LLENN Alfven Re-acceleration in Galaxy Clusters
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Re-acceleration of electrons by Alfven waves that are excited by cluster
mergers can substitute the substructure contribution.
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Conclusion
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e Synchrotron emission from dark matter annihilations
could explain the ARCADE-2 excess while being consistent

with anisotropy limits
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