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The challenge!

Andromeda : a MW-like galaxy
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The importance of being WIMP
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The importance of being WIMP
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The importance of being WIMP

10
21
10

1018

15
10

12

10

100

6

S

5

& B 8

s KK pkoton

7
- Q-ball -

neutrinos S
B neutraiino

. branc
LTP\ >0

X axion 0 axino
- Super WIMPs :

‘fuzzy CDM l gravitino

N

<«

I
N———
haetadean i tin ials

1010710710710 101010 10° 10° 10° 12° 10° 10° 100 10”7 10" 10°

mass (GeV)

y / Gamma-rays
4) Y

Vi
o S~ VuVe
LA
X WH/Z/q et
\n- Neutrinos
w
.

X Wr/Z/q

Vu
\

Anti-matter

2
€x ~ p—X<av> ~5x107* GeVem s}
My

ECR "~ E2¢CR NISM Opp ~ O X 107%° GeVem st

problem!

astrophysical emissivity is much larger than Dark one



The importance of being WIMP

This morning by
Keith Bechtol
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Positrons

see Marco Casolino’s talk here
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What about a sharply falling positron fraction”?

Delahaye, Kotera and Silk,1404.7546

Delahaye, Kotera and Silk (2014)
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“One should also note that the flux coming from old
pulsars drops more sharply, whatever the distance.”



Astrophysical interpretation

5

(q\|

'

< 2

£ 10

(&)

(q\|

>

(b}

9}

S

o

LLI
1073
10°

1072

e +e

T 3o bahe
[1x3

— SNR local
SNR d > 3 kpc
TOT
AMS-02
FERMI

I| I I I| \\\‘I\ I I|

| 1
10 102 103

E [GeV]

e*/(e*+e)
T T T T ah Jar’ =
: PWh T T
B TOT ——

AMS-02 2014 +———

~~o
......
"""""

Di Mauro et al., 1507.07001

N R BT T R Y

— DMDM =77 g
--- DMDM —bb ]
= — DMDM —ete” =
B DMDM —W* W~ []
| Ll | LT | L 1T 1T Iirid | 1
10° 10° 10*
My [GeV]

“The main conclusion that one can draw from this first part of our analysis, is:
the agreement between the astro model and the AMS-02 measurements is

remarkably good and therefore a purely astrophysical interpretation of e* data is

perfectly viable.”



Spectral fit with positrons

Bergstrom et al., 1306.3983
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Spectral fit with positrons
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see also lbarra, Lamperstorfer and Silk, 1309.2570



Spectral fit with positrons

Bergstrom et al., 1306.3983
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B/C

Playing with anti-protons from

DM

CE, I.Cholis, D.Grasso, L.Maccione & P.Ullio, PRD, 2012, 1108.0664
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Playing with anti-protons from
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Varying the halo size in the range 2 - 10 kpc

CE, |.Cholis, D.Grasso, L.Maccione & P.Ullio, PRD, 2012, 1108.0664
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Much larger uncertainty in the DM fluxes!
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Unavoidable uncertainties?

CE, I.Cholis, D.Grasso, L.Maccione & P.Ullio, PRD, 2012, 1108.0664
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Bracketing the propagation uncertainties with PAME
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see also Bringmann and Salati 2007
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DM bounds after PAMELA data

CE, D.Gaggero & D.Grasso, 1504.05175
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Testing the AMS-02 high-energy data

CE, D.Gaggero & D.Grasso, 1504.05175

see also Giesen et al., 1504.04276
Kappl, Reinert and Winkler, 1506.04145
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Conclusions

e \Whether or not dark matter contributes to the observed CR fluxes is one of the most
important open problem in Cosmology.

e |ndirect searches with charged CR have become competitive in terms of excluding
candidates

e Astrophysical and nuclear uncertainties on the background predictions are
comparable limiting factors at the moment

* Multi-Wavelength and multi-messenger studies in combination with more precise
measurements are going to shrink the astrophysical uncertainties significantly (what
about nuclear ones?)



