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LIGHT IN SPACETIME
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Can we see the effects of the cosmic strings on deflection 

angle?
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Radial component of the geodesic curvature

Note that it is NOT flat because of the 
cosmic strings at asymptotic limits. 
The Gauss-Bonnet equation reduces 
to:
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In the weak field regions, the light ray follows a straight line approximation, so that we can use 

the condition of
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ωe is the electron plasma frequency and ω∞ is the photon frequency measured by an observer at infinity.
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Conclusions

• In this paper, we performed a comprehensive study of RBCS’s deflection angle of photons in 

weak field approximation.

• To this end, we have used the Gauss-Bonnet theorem and a straight-line approximation to 

obtain the deflection angle of light at leading order terms. 

• Then, we calculated the deflection angle of light by RBCS in a plasma medium up to the first 

order with the approximate expression for the weak deflection. 

• For both cases, the cosmic string parameter μ and the mass term increase the deflection angle. 

• After neglecting the plasma effects,                             , the deflection angle reduces to the value 

in vacuum case.

• The deflection angle using the Gauss-Bonnet theorem is calculated by integrating over a domain 

outside the impact parameter, which shows that gravitational lensing is a global effect and is a 

powerful tool to research the nature of black hole singularities.
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