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The Freeze-in : 

Models the interaction between standard model particles and dark matter 

from a hidden sector through a photon and a "dark photon" 

Dark matter is absent in the early moments of the universe, then its density 

gradually increases until it reaches the level we observe today through the 

energy density abundance rate : Ω = 25% 
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Reproduce the curve showing the evolution 

of the dark matter–electron interaction cross 

section as a function of the dark matter mass 

Etudier le scénario freeze-in afin de 

comprendre l’interaction entre la 

matière standard et la matière noire 

Etablir les équations permettant de 

modéliser l’évolution de la densité 

de matière noire en fonction du 

temps 

Reproduire la courbe d’évolution de la 

section efficace d’interaction DM-électron 

en fonction de la masse de la matière noire 
𝝈𝒆(𝐦𝝌) 𝒈: 

𝒅𝒏𝝌 

𝒅𝒕
+ 𝟑𝐇 𝐭 𝒏𝝌 = 𝑹(𝒕, 𝒈)  

Coupling constant that describes 

the interaction strength 

Boltzmann equation 

Internship objectives: 
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In DAMIC : 



Results: 𝜎𝑒 𝑚𝜒  



Results : 𝑌𝜒(𝑇) 



Conclusion : 

DAMIC-M’s limits: 

Inflaton can also give DM 


