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Rogue planets

There are more wandering, starless planets than
there are stars in the universe.
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On the event horizon there is no direction “out”
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What do we know about dark matter?

@ It exists.
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What do we know about dark matter?
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What do we know about dark matter?

@ |t exists.
@ |t is non-baryonic.

@ It has a mass less than o
10%0 GeV.
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@ It exists.
@ Itis non-baryonic.

@ It has a mass less than
100 GeV.

@ lts self-interaction is
o < qom?
m ~ g
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What do we know about dark matter?

@ |t exists. <
@ It is non-baryonic. H
810"
@ It has a mass less than 2
1050 GeV. :
@ lts self-interaction is 2
o < qom? S
m ~ g 10
@ It interacts at most
weakly with matter. " . )
LUV (GeV/c?)
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What is CERN doing about this? WIMPs

@ It exists.

@ It is non-baryonic.

@ It has a mass less than
100 GeV.

@ lts self-interaction is
o < qom?
m ~ g

@ It interacts at most

weakly with matter.

In conclusion: We know it is hard to detect.
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Weakly Interacting Massive Particles (WIMPs)

@ Assume we have a particle with mass ~ 100 GeV.
@ |t interacts with the weak force.
@ Then (ov) ~ 310726 cm3s~!
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Seeing dark matter
Wat do we know about dark m.
WIMPs

Dark matter
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WIMPs

Weakly Interacting Massive Particles (WIMPs)

@ Assume we have a particle with mass ~ 100 GeV.
@ It interacts with the weak force.
@ Then (ov) ~ 3-10726 cm3s~!

@ WIMPs give (about) the right amount! (“the WIMP miracle”)
@ We expect new particles with more or less the right properties.
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WIMPs are nice — they can be detected!
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© What is CERN doing about this?
@ Cosmic radiation
e AMS-2
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What is CERN doing about this? MET-searches

Cosmic radiation from dark matter
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What is CERN doing about this?

EGRET
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Dark matter? miscalibration.
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What is CERN doing about this? MET-searches

Fermi LAT
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Dark Matter? don’t think so.
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Fermi LAT
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Too much ~-radiation from the galactic centre.
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What is CERN doing about this? MET-searches

Fermi LAT
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But looks like unresolved point sources.
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What is CERN doing about this?

XMM-Newton

Cosmic radiation
AMS-2
MET-searches

Flux (cnts s keV'")
e o o
2o

T

I
B8

T T T T T ]
XMM-MOS _]
3.57 +0.02 (0.03) Full Sample |

6Ms |

001

Residuals
o

D02 F

w315

-Elm—

Pz B ]
s -
5 300 -

it

1 1 L 1

38 4

34 - 3.6
Energy (keV)

Smoking gun of dark matter?
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What is CERN doing about this? MET-searches
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What is CERN doing about this? MET-searches
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PAMELA
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Cosmic radiation
AMS-2

What is CERN doing about this? MET-searches
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What is CERN doing about this? MET-searches

AMS-2 — particle detector in space
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What is CERN doing about this?
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What is CERN doing about this? MET-searches
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What is CERN doing about this? MET-searches

MonoPhoton
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