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• Stop 4-body decay (hep-ph/9907428)

• Stop-neutralino co-annihilation (hep-ph/9911496)

• Dark Matter interactions & Structure formation ( astro-ph/0012504, astro-ph/0112522, astro-
ph/0410591, 1404.7012 )

• Light (thermal) dark matter ; light & heavy DM (hep-ph/0305261, astro-ph/0309686, hep-ph/0311143 )

• Vector-like fermions & dark photons/ light Z’ as dark portals (hep-ph/0305261)

• Simplified models for generic DM models (hep-ph/0305261)

• TeVeS CMB & P(k) predictions (astro-ph/0505519)

• High energy photon polarisation
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Dark Matter interactions and damping
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Dark Matter cannot be light 
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Introduction to DM physics: Deriving the Boltzmann equation

Time evolution of 
The number density

Interactions which change
the number density
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Lee-Weinberg limit:
mdm < O(GeV)
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First calculations to be 
done:  Lee-Weinberg 

(1977)
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Introduction to DM physics: Main lesson

⌦DMh2 / m�2
DM

Dark Matter cannot be light 

The Hut, Lee&Weinberg argument

In principle, one value for                 so there should be only one value for the dark matter mass 
In practice,    not know with certainty + DM particle properties unknown so there is a range of masses ⌦DMh2
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Solution — no particle physics needed

⌦DMh2
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vector-like fermions dark photons/Z’

The cross section is not proportional to the DM mass.  
One can achieve the thermal value by playing on the  
value of the mediator mass and couplings.

The cross section is proportional to the DM mass but 
The mass of the mediator can be adjusted to make the  
cross section match the thermal value.
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The S-wave contribution is seen to be proportional to 1/ m2
F when the cou-

plings are non chiral (instead of m2
f / m4

F as obtained for Majorana and
m2

dm / m4
F for Dirac particles). The corresponding cross section then appears

almost independent of the Dark Matter mass, suggesting that it should be
possible to get the correct relic density for light Dark Matter particles.

9.1.4 Non self-conjugate scalar Dark Matter
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Here, both the S and P-wave contributions are proportional to 1/ m2
F in the

case of non chiral couplings. Whether the couplings are chiral or not, our
expressions for self-conjugate and non self-conjugate scalars are similar so the
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Probing light DM and light mediators
In low energy experiments



C.B., J. Schewtschenko et al

arXiv:1404.7012
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