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Indirect detection of WIMPs

¢ The basic idea: v
\ i : o

¢ Different messengers probe different parts of the halo:

Fig.: Bergstrom, NJP 09

Total flux:
Dgm o (p2) = (14 BF){py)°
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Charged cosmic rays

)

GCRs are confined by galactic magnetic fields

¢ Random distribution of field inhomogeneities

~~ propagation well described by diffusion equation
After propagation, is left
Also the tends to get

Equal amounts of matter and antimatter

=> focus on antimatter (low backgrounds!)
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The Alpha Magnetic Spectrometer (AMS) Experiment
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/ ~expected for secondary positron production

=> Are we seeing a DM signal 7!
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DM explanations
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= highly non-conventional DM! 1 2 ; :
Mpym [TeV]
+ significant radio/IC constraints... Bergstrom, Edsjo & Zaharijas, PRL "09

¢ and: many good astrophysical candidates for primary
sources in the cosmic neighbourhood:
e pulsars Grasso et al., ApP *09 2 old SNIRs Blasi, PRL 09 2 and further

Yuksel et al., PRL 09 Blasi & Serpico, PRL 09

Profumo, 0812.4457 proposals...

—)> Very challenging to probe DM with positrons. ..
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Dot—Dashed: M, =2.5 TeV, yx—¢d—2u" 2"
- Dashed: M, =3.0 TeV, yy—¢p—2r1* 21"

Solid: M, =1.6 TeV, yy—¢p—2¢*, 2u*, 27" at 1:1:2
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Cholis & Hooper, PRD ‘I3

but: strong constraints e.g.
from gamma (IB) and

radio (synchroton)!
Bertone, Bergstrom, TB,

Edsjo & Taoso, PRD 09
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Q Fact #I; 9 Fact #2:
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AMS provides data
Sharp do exist, i) with extremely high statistics
for leptonic channels, even i) for which a simple (5 param) smooth
! BG model provides an excellent fit
2 /
7= Let’s do a spectral fit!
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) for gamma lines]

_ . . . _ Bergstrom etlal, (.20’13_)
dashed: Fermi LAT _ 3
[ solid: AMS-02 (this work)

_ - “MAPT

represents uncertainty in
i) local DM density
ii) local radiation density

NB: this method
gives very robust
limits — but only
for spiky spectra!
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=) oo cirnoent existing [mits on (light) leptonic states!

(and ho Signal. . ) see also Ibarra, Lamperstorfer & Silk, PRD’14 !
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Some comments

approach: NO assumption origin of !

b - O, = C,+E Y + C,E Ve E/E

f - P + [ I C .E-Y- + C.E-sg-EIE [same as in Aguilar+, PRL ‘I 3]
e e ()E‘_ — 1)_ : e 15 : s ¢ —E/E;

€

Propagation dominated by energy losses

—> mainly affects signal normalisation
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Q : Force field very good for E>5 GeV

NB: even at lower energies no characteristic spike-like features expected!
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Physical background models

é Still need to fit the data

—> no big effect expected for limits!

¢ Worst case:“conspiracy scenario’

(DM signal hides between two pulsar bumps )

Bergstrom et al. (2013)
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