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From N-body numerical simulations:
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Antiprotons
Varying prop parameters Varying halo profile
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Almost 2 orders of magnitude Almost 1 order of magnitude

Bottom line: Antiprotons are quite affected by propagation,
but spectral shape somewhat preserved




Propagation for positrons: conventional treatment

9 B(E)f) = Q

glllff:;’it?;t T energy loss (assumed space indep.)

assumed space indep.) b(E ) == gE / Gev)z/ TE
K(E) = Ko(E/GeV)? T =10""s

of
2 K(E)-V*f

2 k
P 5 Z aN 7y

k




Propagation for positrons: conventional treatment
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Positrons
Varying prop parameters Varying halo profile
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mainly at low energy
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d from DM annihilations in halo
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d from DM annihilations in halo

GAPS detection principle
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S0 what are the 1
particle physics
parameters? The rest depends on the model

Dark Matter mass.












Metastable intermediate
states

Ibarra, Lopez Gehler, Pato 1205.000%
Fan, Reece 1209.1097

S0 what are the 1. Dark Matter mass

particle physics 2. The mediator mass
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1. prompt emission
la. continuum 1b. line(s) 1c. sharp features
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Basic picture: targets
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Basic picture: targets
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7Y from outside the Galaxy

- isotropic flux of prompt and ICS gamma rays, integrated over z and r
- depends strongly on halo formation details and history
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Dark Matter interpretation:
ADDITIONAL TEMPLATES

Counts in 0.1°x0.1° pixels

Without NFW: DATA-MOD E L 0.3°radius gaussian smoothing
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Dark Matter interpretation:

Best fit:
~35 GeV, quarks, ~thermal ov

bb
35.25 GevV
.15 X 1026 cm3/s

E2 dN/dE (GeV/em?/s/sr)

5.0

. T . . ‘ )
compelling case
for annihilating DM

...as good as it can get.



direct detection
Xenon, Lz, Panda-X... (Dama/Libra?)

production at colliders -
LH

”Y from annihil in galactic halo
and from secondary emission

Fermi, HESS, radio telescopes

indirec from annihil in galactic halo
AMS, Dampe, Calet, Fermi...
from annihil in galactic halo

d from annihil in ga,lactlc ha,lo
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ID with neutrinos

v from DM annihilations in galactic center
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ID with neutrinos

v from DM annihilations in galactic halo

-

Galactic Bulge Norma Arm

® o
Scutum Arm \+\
_ \, ' () Crux Arm
. |
| |

Carina Arm

—_

x

- -
R
-

e .

w

[

Perseus Arm

Sagittarius Arm °* Local Arm

Sun

(=) (=)

DM ,’W_,Z’b77-_7t7h... ’\”')6:':, p ’ D o o o a’nd V U_p-gOIIlg
muons: B
S - =R R — . (_) (_)
DM SWH, Z,b, v, t,h...~e~, P, D ... and |/













V. primary spectra

MDM = 1000 GeV
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SO What are the 1. Dark Matter mass
particle physics 2. primary channel(s)
parameters? 3. annihilation cross section o,



All Indirect Detection constraints
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V\,‘...-)
DM not seen yet P

ID with cosmic rays is in principle
a very powerful tool, but:

in e*: long standing HE ‘excesses’, new LE chances
in o: still large uncertainties, but improving

in d: challenging flux

in He: hopeless? who knows!...

in v: challenging detection

in y: astrophysical background

Solution:



V\,‘...-)
DM not seen yet P

ID with cosmic rays is in principle
a very powerful tool, but:

in e*: long standing HE ‘excesses’, new LE chances
in o: still large uncertainties, but improving

in d: challenging flux

in He: hopeless? who knows!...

in v: challenging detection

in y: astrophysical background

solution:
- multimessenger
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ID with cosmic rays is in principle
a very powerful tool, but:

in e*: long standing HE ‘excesses’, new LE chances
in o: still large uncertainties, but improving

in d: challenging flux

in He: hopeless? who knows!...

in v: challenging detection

in y: astrophysical background

oolution:
- multimessenger - switch-off astrophysics



