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Detection of DM

• Direct Detection (Dark Matter hits the target and 
the recoil energy due to the impact is measured)

• Indirect Detection (Dark Matter trapped in 
massive body due to gravity, (e.g. sun) 
annihilates and produce gamma and/or 
neutrinos etc. The annihilation product 
would be detected)





• Because of the 

earth’s annual 

revolution around 

the sun the WIMP 

flux encountered by 

the earth 

continually changes 

over the period of 

the year.





Some Dark Matter Experiments

• DAMA - NaI (scintillator detector)

• CDMS - 73Ge at low temp. (28Si also)

• CoGeNT – Ge

• ArDM – 1 ton liquid Ar (TPC technique)

• DRIFT – CS2 (TPC) (Boulby mines)

• NEWAGE – CF4 (TPC) (Kamioka)

• PICASSO -







Properties of Dark Matter

• Should have zero or very very weak 
interaction with other particles

• Must be neutral 

• Must be stable (no decay)

• Possibly not the Standard Model 
Particles

Popular belief   Cold Dark Matter
(CDM) WIMPS



Scalar singlet Dark Matter

• Simplest scalar sector 

extension of SM

• Addition of a real scalar 

singlet field to the SM 

Lagrangian

• The stability of singlet S is 

achieved by assuming that 

the potential has a Z2

symmetry under which 

S → -S







Ar detector (ArDM)

• A noble liquid detector. Liquified noble gas 
is used as target.

• High atomic number, the event rate is 
expected to be large.

• Capable of effectively discriminating 
nuclear recoils from other backgrounds

• 3D imaging for the events





Relic density
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