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Indirect signatures of DM species

Weakly Interacting Massive particles - WIMPs — may be the major
component of the haloes of galaxies. Their mutual annihilations
would produce an indirect signature of high energy cosmic rays :
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CR particles are already manufactured inside the galactic disc
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DDW — direct detection of water (with some other constituents)
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& Geology is crucially needed here |8

IDW — indirect detection of water




Indirect signatures of DM species

Weakly Interacting Massive particles - WIMPs — may be the major
component of the haloes of galaxies. Their mutual annihilations
would produce an indirect signature of high energy cosmic rays :
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Dark Matter Indirect Searches & the Cosmic Ray Anomalies

Pierre Salati — Université de Savoie & LAPTH

Outline

1) CR propagation — the geology of IDDM

2) Antiprotons — a robust probe for indirect searches
3) The positron excess — Ockham’s triumph

4) Gamma rays — the background matters

5) Further lines of research
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Milky—Way seen by a cosmic—ray physicist
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Courtesy Philipp Mertsch

Cosmic rays propagate inside a diffusive halo

D. Maurin, R. Taillet, F. Donato, P. Salati, A. Barrau and G. Boudoul, Galactic cosmic ray nuclei as a
tool for astroparticle physics, [astro-ph/0212111].



Cosmic—rays diffuse in space and energy

e A propagation model is characterized by the set o, Ky, L, Vi, V,

Case|| 6 |Ko [kpc?/Myr]|L [kpc]|Ve [km/s] |V, [km/s]

max [|0.46 0.0765 15 5 117.6
med [|0.70 0.0112 4 12 52.9
min (|0.85 0.0016 1 13.5 224

e Different methods to solve the CR diffusion equation

The semi—analytic approach — radial Bessel expansion & Green functions

The numerical Galprop code — Crank—Nicholson semi—implicit scheme

e Constraints from the typical secondary to primary B/C ratio

Go.¥ — KAV + 05 {VS(E)V — Kpp(E)9p¥} = Q



"?‘: C
£ C 6=085
= 14
=
12 b
10 F
| IIII
6 8=0.46
- Iso-)(2 contours for B/C (x2< 40)
4 : | | 11 1 | 11 1 | 1 L1 ‘ 11 1 | 1 11 ‘ 11 1 ‘ 11 1 | | —
400 420 440 200 520 540 560

B/C ratio analysis — D. Maurin et al.
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A Markov Chain Monte Carlo technique to sample transport and
source parameters of Galactic cosmic rays

Il. Results for the diffusion model combining B/C and radioactive nuclei

A. Putze'2, L. Derome?, and D. Maurin®*°
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USINE code soon public !

arXiv:1001.0551v1 [astro-ph.HE] 4 Jan 2010



A Markov Chain Monte Carlo technique to sample transport and
source parameters of Galactic cosmic rays

Il. Results for the diffusion model combining B/C and radioactive nuclei
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Fig. 7. Model III (diffusion/convection/reacceleration): same as in Fig. 6. The transport parameters are now §, Ky, V,
and V., with the geometrical parameters L and ry,.
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CONSTRAINTS ON COSMIC-RAY PROPAGATION MODELS FROM A GLOBAL BAYESIAN ANALYSIS

R. TROTTA!, G. JOHANNESSONZ, [. V. MOSKALENKO>*, T. A. PORTER?, R. RUIZ DE AUSTRI’, AND A. W. STRONG®
Draft version January 10, 2011
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F1G6. 1.— 1D marginalized posterior pdf normalized to the peak for the diffusion model parameters, with uniform priors assumed over the parameter ranges

as in Table 1. The red cross represents the best fit, the vertical thin line the posterior mean, and the horizontal bar the 68% and 95% error ranges (yellow/blue,

respectively). The bottom-right panel shows the pdf for the spectral index break.

Quantity Best fit ~ Posterior mean and Posterior
value standard deviation 95% range
DIFFUSION MODEL PARAMETERS ©
Do(10%% cm? s 1) 6.59 8.32 £ 1.46 [5.45,11.20]
] 0.30 0.31 +0.02 [0.26,0.35]
varr (kms—1) 39.2 384+2.1 (34.2,42.7]
zp, (kpe) 3.9 54+14 [3.2,8.6]
V1 1.91 1.92 + 0.04 [1.84,2.00]
V2 2.40 2.38£0.04 (2.29,2.47]
Np (1079 em? sr=1 s71 MeV—1)  5.00 5.20 4 0.48 [4.32,6.23]

arXiv:1011.0037 Vo = O1HE] 6Jan 2011
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Unified interpretation of cosmic-ray nuclei and antiproton recent

measurements
Giuseppe Di Bernardo!?, Carmelo Evoli®, Daniele Gaggero'?, Dario Grasso?, Luca Maccione*
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