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1) Why dark matter?



  

Zwicky, 1933



  

Rotation curves of galaxies, 1977
Dark matter or modified gravity?



  



  

Interacting galaxies



  



  

Ultra diffuse 
galaxies in 
the Coma 

cluster



  

Segue 1, a satellite of the Milky Way

M ~ 106 Msun





  

Spatial spectrum of relic radiation



  





  



  

The bullet cluster, 1E 0657-56



  

2) Candidates



  

WIMP

Weakly Interacting Massive Particle

1) Neutralino
2) The lightest Kaluza–Klein particle
3) .................



  

1) axions
2) primordial black holes
3) light boson condensate
4) dark photons
5) sterile neutrinos
6) technicolor dark matter
7) many other candidates
8) something else..

Many other candidates 

The dark matter can be cold or warm, but 
cannot be hot!



  

Primordial black holes (Carr & Kühnel, 2020)



  

3) How to search it? 



  



  

Results



  

Indirect detection

Fermi Gamma-ray Space Telescope



  

N-body simulations

Core-cusp contradiction



  



 



 

Tree algorithm



Trajectory calculation algorithms



  


