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 Dark Matter indirect detection by via synchrotron 

radiation.

 Dark Matter can be trapped by massive astrophysical 
objects such as Galactic Centre.

 When accumulated in considerable numbers the Dark 

Matter can undergo the process of self annihilation 

producing SM fermion-anti fermion pairs.

 If e+e- pairs are produced as annihilation product they, 

under the influence of the magnetic field at the GC 

region will produce synchrotron radiation.

 Such radiation may be detected as indirect signature of 

Dark Matter as radio signals at the upcoming radio 

telescopes such as SKA.



Dark Matter Candidate
(The Model)

 SM is extended by two new extra fields:- a fermion 

and a pseudoscalar.

 Both are singlets under the SM gauge group.

 The Lagrangian for such a case is given as

where,



 The scalar potential can thus be written as

 After spontaneous symmetry breaking we have



 From the minimization condition

 H and S mixes and the mass matrix is

 In the diagonal basis



Constraining the parameter 

space

 The theoretical constraints

 Vacuum Stabilty

 Perturbativity

 Experimental Constraints

 PLANCK constraint on Relic Density

 Collider Constraints

 Direct Detection Bounds



Relic Density

 The Boltzmann equation is given as

 This equation after suitable transformation gives

 Finally the relic density is



Collider Constraints
 The signal strength of SM like Higgs boson h is



Direct Detection

 Scattering of Dark Matter of a detector nucleus. At the 

quark level





Synchrotron Radiation 

Calculation
 Solve the standard time dependent diffusion equation



 Synchrotron Radiation flux density is given by



The Detectors

 GMRT/uGMRT

 Frequency Ranges 130-260 MHz, 250-500 MHz, 550-900 MHz, 1000-

1450 MHz (Most Sensitive between 250-1000 MHz). 

 Flux density of the order of mJy (1 Jy=10-26 W/Hz/m2/sr)

 Opening Angle 10’-1”

 SKA

 Frequency Range 70 MHz-10GHz

 Flux Density Limit:-mJy to μJy

 Jodrell Bank

 Opening Angle 4”

 Frequency 408 MHz

 Upper Bound on Radio Flux 15 mJy



Results
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