
  

Dark Matter

Subhendra Mohanty
Physical Research Laboratory

Symposium on Astro-Particle and Nuclear Physics
In Honour of 70th Birthday of Prof. Q.N. Usmani



  
Clemens (1985), Ap. J. 295, 422

Rotation curve of the Milky Way 



  

Pijushpani Bhattacharjee, Soumini Chaudhury , Susmita Kundu , 2013



  

The total amount of matter in the solar neighborhood  
inferred by the motion of stars in the direction 
perpendicular to the Galactic plane

local surface density corresponding to the 
visible components



  

Local dark matter density

Catena and Ullio 2009



  

Dark matter are particles not modified gravity

Credit: X-ray: NASA/CXC/CfA/M.Markevitch et al.; Optical: NASA/STScI; 
Magellan/U.Arizona/D.Clowe et al.; Lensing Map: NASA/STScI; ESO WFI; 
Magellan/U.Arizona/D.Clowe et al.



  



  WMAP 7 year map

Evidence of Dark Matter from CMB



  

http://map.gsfc.nasa.gov/resources                  
/camb_tool/cmb_plot.swf

http://map.gsfc.nasa.gov/resources


  



  

Direct Detection of Dark Matter



  



  

First results from the LUX dark matter experiment



  



  

Spin dependent cross section
ArXiv:1310.5217 
Schumann



  

Dark matter bounds from LHC 



  Search for dark matter at the LHC using missing transverse energy - CMS Collaboration 
arXiv:1206.0753 



  
Search for dark matter at the LHC using missing transverse energy - CMS Collaboration 
arXiv:1206.0753 



  



  



  

Leptophilic dark matter in gauged Lµ − Lτ extension of MSSM, 
Moumita Das, SM , Phys Rev D 2014



  

P.-F. Yin et al., Phys. Rev. D 88 (2013) 023001.



  



  



  

IceCube Events



  

Yang Bai,Ran Lu Jordi Salvado

arXiv:1311.5864v1
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