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Cosmic rays
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What is Dark Matter indirect
detection?

X+ Yx—=q, WTW~—, ...




What Is the background ?

pora(CR) + ISM — 7.0, D, et &/'s



Charged Particles

 Creation

* Propagation



The propagation model

Z




The propagation model

4
Dark Matter Halo




Diffusion equation
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Energy losses

— Inverse Compton and synchrotron
TE p2

08 V- Vo — Adiabatic losses
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Main losses
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Positrons: Origin

T. Delahaye et al. (2008)
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Positrons: the uncertainties

* Cross sections
— Badhwar et alil 1977, Phys. Rev. D,15, 820
— Tan & NQg 1983, Joural of Physics G Nuclear Physics,9, 1289
— Kamae et alll 2006, ApJ, 647, 692
* Proton flux
— Shikaze et alil 2007, Astroparticle Physics, 28,154
— Donato et alii 2001, Ap3, 563, 172
- Propagation parameters

— Boron/Carbon analysis: maurin et aiii 2001, ApJ,
555,585



Positrons: source

T. Delahaye el al. (2008)
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Proton influence

T. Delahaye et al. (2008)
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Cross-section influence

T. Delahaye et al. (2008)
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Diffusion parameters

Iso-~ contours for B/C (y°< 40)
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Diffusion equation

V*{KOG‘SVNJrVW} +
0 loss 0 _
—|—2h5(z)§ {b () N K%EX} = .+ (X, €)



Positrons: the background
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Positrons: the background

T. Delahaye et al. (2008)
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Positron fraction e*/(e*+e-)
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Electrons

Lineros’ PhD Thesis (2008)
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Electrons

Lineros’ PhD Thesis (2008)
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Positron fraction

Lineros’ PhD Thesis (2008)
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Influence of the halo profile

T. Dclahaye, R. Lincros, N, Fornengo, F. Donato & P.Salati (2007)
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Influence of the channel
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Total flux
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Dark Matter ?
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Boost Factor(s)

 Particle Physics:
— Sommerfeld Effect
— Resonances
— Exciting Dark Matter



Boost Factor(s)

» Astrophysics: Clumps
— Limited value: Lavalle et alil aga 479, 427-452 (2008)
— Different for positrons and anti-protons



Astrophysical boost factor
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Positrons: Dark Matter ?
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Antl-protons

F. Donato, D. Maurin, P. Brun, T. Delahaye & P. Salati (2008)
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Antl-protons: constraints

allowed Boost Factor
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Positron fraction

Leptonic Dark Matter ?
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Astrophysical objects

e Pulsar
— Hall & Hooper arXiv:0811.3362
— Yuksel, Kistler & Stanev arXiv:0810.2784

e Super Nova remnants
— Hu et alii arXiv:0901.1520



What else do we need ?

* Absolute fluxes
— Positrons
— Protons
— Anti-protons

 Other data

— Boron/Carbon
— Anisotropy






1,000

E30dN/dE, (M2 s~'sr1 GeV?)

—
o
o

10

Une ere ATIC ?

Nature 456, 362-365




With the courtesy of Florent Dubois
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AMS ?

The ALPHA Magnetic Spectrometer

—




What about Gamma rays ?
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Diffuse emission

2E-24 4E-24 BE-24 aE-24 1E-23 1.2E-23



Conclusion

e The method

— Reduce uncertainties on the background
— Model independant fits

— Multi-channel analysis

— Proper use of boost factors

 The aim
— Discovery in collider



« Astrophysical boost factors

 Gamma ray background

° Comparision with LHC data (no hurry!)






