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AMS-02 is a multi-purpose spectrometer with superconducting mag-
net, designed for 3 years of data taking aboard the International Space
Station. Its high performance regarding particle identification and energy
measurement will allow performing indirect searches for dark matter (DM)
in different channel simultaneously: gamma rays, positrons, antiprotons
and hopefully antideuterons. A new spectrum generator, based on the
public package micrOMEGAs, is used to determine the AMS-02 sensitivity
to new physics. This note shows the example of the positron signal.

PACS numbers: 95.55.Vj, 95.35.+d

1. Introduction

Combinations of different cosmological probes indicate the presence of
non baryonic dark matter (DM), at the level of 84% of the total matter
density [1]. In an independent way, several models beyond the Standard
Model of particle physics (with supersymmetry or extra spacetime dimen-
sions) predict the existence of neutral, weakly-interacting massive particles.
Those could fill the Universe up to the observed matter density provided
that their co-moving density is regulated by primordial self-annihilations.

Nowadays, these annihilations could take place in the center of massive
structures containing DM, like e.g. the center of our Galaxy or in Galactic
clumps of DM. If efficient enough, annihilations of DM particles can become
observable sources of primary cosmic rays. Due to a reduced background,
anti-particles (e*, p, D) are amongst the most promising channels.

2. Prospects for the AMS-02 space spectrometer

AMS-02 is a particle physics detector designed for 3 years of data taking.
The core of the instrument is a Silicon tracker, surrounded by a supercon-
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ducting magnet. Two scintillator planes allow to measure the time of flight
with a 120 ps precision, and an imaging Cerenkov counter determines the
charge and velocity. Proton rejection is performed with a transition radia-
tion detector and an electromagnetic calorimeter, which also measures the
energy of electromagnetic particles with a few percent precision [2].

The example given here is a comparison between the positron signals [3|
in case of two 150 GeV candidates (supersymmetric and extra-dimensions
(LZP) [4]). Those mainly differ by the positron yield in the annihilation
(more peaked spectrum for the LZP). Fig. 1 shows the expected results of
AMS-02 in both cases after 3 years of data taking, under the assumption that
the so-called positron excess is due to a DM signal. We show in particular
that the models can be distinguished with AMS-02.

, . AMS02 (3years) - -~ Standard signdl 102 ? e AMSD2 projection (3years)  ------ Standard signal
10 ? . AMSOL o Exotics'gnal F = AMSO1 — — Exoticsignal (LZP, 150 GeV)
— — L ©o HEAT —— Tota
o r o HEAT — Tota o L
mo| 4
— B -
tn [ tn
o o
3| -] 3l °
E 107
810 = LE’ £
o C N L
3 ?
o I o [
b b [
810 =X
@ C )
w n L 10

10 10? ‘
Energie [ GeV ] 10 Energy [ GeV ] o

Fig. 1. Expected measurements of the et flux for SUSY DM (a bino, left) and
a Kaluza—Klein candidate (LZP, right).

3. Conclusions

AMS-02 will allow efficient searches for DM signals. Its high capabilities
of background rejection and precise energy measurement could allow to dis-
criminate between annihilation final states and thus probe the underlying
new physics model.
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