Dark matter detection on the
Galactic scale

Julien Lavalle
CNRS, Lab. Univers & Particules de Montpellier [LUPM], France

o BN

DW[ matfer 5%/@1@ al newlrine- f@@@/

CPPM, Marseille — 73 X 2077




Cosmological abundance

* Chemical equilibrium as long as T>m
* Non-relativistic when x=m/T>1 => Boltzmann suppression of codensity
* Freeze-out when annihilation rate < expansion rate
* Thermal equilibrium as long as interaction rate > expansion rate
=> Relevant quantities: Expansion rate (<=> relativistic degrees of freedom)
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Relics of WIMPs

Cerdeno, Delahaye & Lavalle (2011) Cerdeno, Delahaye & Lavalle (2011)
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Relic density set by full annihilation cross section
Indirect detection sensitive to S-wave only
In the Sun, WIMP capture set by elastic scattering
=> check sensitivity to P-wave scenarios
(capture equation)
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Dark matter in the Galaxy and around here

arXiv:0907.0018v?2

A novel determination of the local dark
matter density
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The dark matter density at the Sun’s location
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Mass models of the Milky Way
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The local dark matter phase-space those for light dark matter particles and for particles scattering inelastically. As
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Complementarity with gamma-rays

Fermi, 11

A&A 425, L13-L17(2004)
DOI: 10.1051/0004-6361:200400055
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Bootes I 358.08  69.62 60 17.7 0.34
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Complementarity with Antimatter CRs

LAVALLE, NEZRI, ATHANASSOULA, LING, AND TEYSSIER

d¢/dE [emZsrislGeV"]

d¢/dE [emZsrislGeV ]

Julien Lavalle, Conf title,

1

CAPRICE 94
« HEAT 94-95
* AMS 01

T e Ny

i

T

SUSY Dark Matter candidates
— light-1m =10 GeV
light-2m_ =35 GeV
SPS2 m, = 199 GeV
---- SPS3 m, = 284 GeV
SPS4 m, = 253 GeV
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Non-SUSY Dark Matter candidates
— KK-1 m, =50 GeV

KK-2m, =1TeV

IDM-1 m, = 45 GeV
—IDM-2 m, =1 TeV

LH-1 m, = 103 GeV

LH-2 m, = 162 GeV
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SUSY Dark Matter candidates

— light-1 m = 10 GeV
SPS2 m, =199 GeV
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