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Figure 3: Primary fluxes of e±, p̄, d̄, � and ⇥e.
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Figure 1: Gamma ray fluxes for a few sample DM candidates, compared to the Fermi datapoints
in the di�erent observation regions that we consider. See text for details.

3 Results

We start by reporting, in Fig. 1, the gamma-ray fluxes for a few typical TeV DM candidates with
large annihilation cross section in leptonic channels (of the type invoked to explain the anomalies
in e± data), in di⇥erent angular windows and for di⇥erent halo profiles. For each case we plot the
total gamma-ray flux and its di⇥erent components: the prompt gamma-ray emission and the ICS
emission on StarLight (SL), on InfraRed light (IR) and on the CMB. Similar plots can be drawn
for the decaying DM case.

As apparent, in all these cases the spectral shapes of the curves of the DM signals are very
di⇥erent from what is observed. In a �2 d�/d� plot, the Fermi data point show a decreasing
behaviour (that often seems well-accounted for by a simple, likely astrophysical, power-law), while
a curve rising up to⇥TeV energy, possibly with a “double bump” feature (characteristic of the high
energy prompt and low energy ICS emissions) is expected from DM. This immediately reasserts
that a significant astrophysical signal is needed to account for the data, confirming the conservative
approach of our analysis.

The first two panels of Fig. 1 show the predicted signal in the ‘3⇤�3⇤’ and ‘5⇤�30⇤’ regions from
a DM candidate of mass 1.5 TeV, annihilating with 100% B.R. into µ+µ� with a cross section
of 3 10�23 cm3/sec, assuming an NFW or Einasto (i.e. those suggested by numerical N-body
simulations) respectively. It is evident that the predicted signal overshoots the data points, very
evidently in the first case but also significantly in the second case. These kind of DM candidates
are therefore clearly excluded by observations.
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dSphs galaxies, search for continuum    -rays:

relevant constraints but 
MDM 5plet not probed
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dSphs galaxies, search for    -ray lines:

relevant constraints but 
MDM 5plet not probed
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MAGIC: Segue1 - 1312.1535 
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e.g. Bonnivard et al., 1504.02048 
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FERMI: 1506.00013  

HESS: 1301.1173 
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MW center area, search for    -ray lines:
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FERMI: 1506.00013  

HESS: 1301.1173 

Uncertainties in DM profile:
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e.g. Cirelli et al., 1012.4515

MW center area, search for    -ray lines:
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MDM excluded if cuspy 
MDM not probed if cored
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FERMI: 1506.00013  

HESS: 1301.1173 
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MW center area, search for    -ray lines:
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Application #2
Bremsstrahlung ữ-rays are relevant for light DM

based on:  
Cirelli, Serpico, Zaharijas 

1307.7152



=> brem is the dominant energy loss for low energy e±!

Application #2
Bremsstrahlung ữ-rays are relevant for light DM

Relative importance of energy losses:



Text

Gas-tronomy 101:  
HI = neutral atomic hydrogen 
HII = ionized hydrogen 
H2 = neutral molecular hydrogen 
(He = Helium)
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But: inner kpc of the Galaxy is denser 
(and more uncertain)

CMZSNB CNR

Text

Stellar Nuclear Bulge Central Molecular Zone Circum-Nuclear Ring

< 1 kpc 
?

< 200 pc 
102-103 /cm3

< 3 pc 
105/cm3
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The e± population is affected by bremsstrahlung
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The total ữ ray spectrum
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Application #3
Galactic radio measurements constrain DM

based on:  
Cirelli, Taoso 1604.06267

Galactic radio surveys
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light DM emits  
at low frequency

heavier DM emits  
at all frequencies



Application #3
Galactic radio measurements constrain DM

Cirelli, Taoso 1604.06267

- low frequencies constrain  
hadronic (soft) spectra, 

high frequencies constrain 
leptonic (hard) spectra



Application #3
Galactic radio measurements constrain DM
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Galactic radio measurements constrain DM

Cirelli, Taoso 1604.06267

Bounds:
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Combined gamma constraints

Cirelli 1511.02031



status winter 2016

Combined gamma constraints
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Combined DM ID constraints
antiprotons, gammas, neutrinos, CMB…



Combined DM ID constraints
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status winter 2016

1 10 102 103 104 105
10-27

10-26

10-25

10-24

10-23

10-22

10-21

10-20

10-19

DM mass [GeV]

A
nn
ih
ila
tio
n
cr
os
s
se
ct
io
n
〈σ
v〉

[c
m
3 /
s]

All ID constraints

status post 34th ICRC
(winter 2016)

thermal cross section

γ-rays p CMB ν

μμ

bb

WW



Combined DM ID constraints
antiprotons, gammas, neutrinos, CMB…
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