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“Conventional” DM searches with gamma rays

* Look where DM is abundant and dense

* Look for photons from annihilations or decays
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“Conventional” DM searches with gamma rays

¢ ook where DM is abundant and dense

* Look for photons from annihilations or decays

Can we search for a new, different signature?

* Scattering of galactic cosmic rays off of DM with
radiation of final-state photons
* Detection of such photons?
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Pros and Cons

Cosmic ray - DM
scattering

DM pair annihilation
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Pros and Cons

Cosmic ray - DM

: DM pair annihilation
scattering

* Background difficult ® * Background difficult @

® Signal xp © * Signal < p° ©

* Happens for asymmetric * Does not happen for
dark matter asymmetric dark matter

© ®
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Pros and Cons

Cosmic ray - DM

: DM pair annihilation
scattering

Rough estimates for a generic WIMP model - my = 100 GeV

Rate per unit target
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Pros and Cons
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Pros and Cons

Cosmic ray - DM

: DM pair annihilation
scattering

Rough estimates for a generic WIMP model - my = 100 GeV

Rate per unit target
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Qex—exy ™ (feW) X 10_38 S_l Qxx ™~ (fGW) X 10_31 S_1
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e o e L £ = e Qyy ~ (few) X 1073t g1

v

* [t seems that the rate is prohibitively low
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Qex—exy ™ (few) X 10_38 S_l Qxx ™~ (fGW) X 10_31 S_1

v

* [t seems that the rate is prohibitively low

* Too low for models of asymmetric dark matter

(usually even further suppressed by the dark sector

scale A ~TeV)
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o o B LT E oK = Gy ~ (few) X 1072 g1
RN XX

v

* [t seems that the rate is prohibitively low

* Too low for models of asymmetric dark matter

(usually even further suppressed by the dark sector
scale A ~TeV)

e Are there models with enhancements?
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Cosmic ray - WIMP DM scattering

a familiar supersymmetric model

Two enhancements for this process:

|.when the exchanged selectron (squark) goes on shell
2.log enhancement when the photon is collinear with the

electron (quark)
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Cosmic ray - WIMP DM scattering
the photon flux

—r@p@J—/dQ /dE Ik dQ dE

/ df sin 6.7 (6)
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Cosmic ray - WIMP DM scattering
the photon flux

Cosmic ray electron flux

dN 0 _» cross section for
dE T@IO@J /d /dE Q dE ’

angle between emitted photons and
cosmic rays incident on DM

2T
AQ

/ df sin6.J(0) AQ ~ 1077  angle of observation from earth

Einasto profile

/
p(r(s

to account for higher cosmic ray flux in
the vicinity of galactic center
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Cosmic ray electrons

_ Mx =10 GeV, Me =10.5 GeV
_ MX= 10 GeV,Me= 11 GeV
o Mx =50 GeV, Me =51 GeV
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Cosmic ray protons
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In context
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Fermi effective area ~ 10* cm?, 3 years of observing time ~ 108 s,around | GeV
Ns~ 1024, Ng~10°  Ns/(Ng)'?~0.3

Low signal-to-noise, but quite characteristic feature
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Q: A better place to look at for a similar signature?
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Conclusions

* The gamma-ray signal from scattering of galactic

cosmic rays off of dark matter is, in general,
subdominant with respect to DM pair annihilation
* |In the case of asymmetric dark matter the former is
still present (although hard to detect), the latter is not.
* For a specific supersymmetric WIMP model we
showed that the signal would have a very distinctive

feature, maybe not impossible to detect.
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