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1) High energy antiproton : a new window

Backgrounds are produced by ‘* d

standard processes within the Galactic disk !




Cosmic-rays diffuse in space and energy

e Diffusion and convection in space

—

J = —KVVU + UV,
e Second order Fermi mechanism
Jg = VS(E)VU — Kpp(E)opV

e Steady state holds with o,V = 0 ThiCkIl@SS@
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"he antiproton signal of "
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Weakly Interacting Massive particles — WIMPs — could be the ma-
jor component of The haloes of galaxies. Their mutual annihilations

would produce extra high—energy cosmic rays :

the DM messengers
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3) DM mini-spikes around intermediate mass black holes

G. Bertone, A.R. Zentner & J. Silk, PRD 72 (2005) 103517

When the first DM halos form, gas cools and collapses as pressure supported disks

A baryonic mass of ~ 10° M, looses its angular momentum
It is transferred at the center to form an Intermediate Mass Black Hole

During the process, DM is adiabatically compressed onto this central object




Adiabatic DM compression around the IMBH
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Boost distributions
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Conclusions and perspectives

e Our predictions of the DM indirect signals are plagued by large uncer-
tainties. We need observations ! In particular CREAM for § and “Be/”Be
for K.

e The 10 GeV to 1 TeV antiproton window is promising. Will the Caprice
excess be confirmed by PAMELA and AMS?

e A few particle physics models lead to a visible signal. In general, large
boost factors are needed though.

e The DM mini-spike scenario is associated to very large boost factors
with a signal exceeding — on average — the observations. However, beware
of the large variance !

e In the case of caustics, the signal is enhanced by a factor of ~ 30 if Tyt off
is as small as 0.3 kpc. But is it reasonable 7






[m—=2 s7! sr-! GeV?]

TOA
¢ P

3
P

T

102

10!

100

R. Mohayaee & P. Salati (June 2007)

T IIIITTI T T

BESS 95+97
BESS 98
AMS 98
CAPRICE 98

ITITIII T T LI

PAMELA 07 AMS 08
% |

—_—— m—

secondary p ------

primary p —— —-

total p

TTII[

TI4  [GeV]

Caustics with €=0.2 and r_,, ,=0.3 kpc
- / Solar Minimum with ¢, = 500 MV F
1 1 I/I 1 1 1 1 I 1 1 1 1 11 1 1 I 1 1 1 1 1 1 1 1 l l:
10 100 1000






Space diffusion dominates in the master equation

Ved, U — KAU + 0p {b(E)U — Kpp(E)ogV} = Q

Poisson equation K AV + @ = 0

ll

. Q
L th G2P(r) =
ong range with G5 (1) yp

e [lvaporation at the vertical boundaries 4L

e [eakage at the radial boundaries R = 20 kpc
e Livaporation from convective wind Ve

e Annihilations inside the MW gaseous disk

e ['nergy losses and mild diffusive reacceleration



4) The hldden realm of Vlasovia and DM caustics
— J ENTN) N .,

The Vlasov equation holds in phase space

C?‘)_J; + v-Vyf — Vi®-Vif = 0 (no collision)

Ad = 4nCG / dPv f(x,v,t) (Poisson equation)




Cold Initial Conditions

V a

Evolution under 1-D gravity in phase space












Self-similar infall model — E. Bertschinger, ApJ 58 (1985) 39
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