Gravitational Lensing

= derive the lensing equation
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= derive the formula for the general relativistic deflection angle of a point mass
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= derive Poisson’s equation for the lensing potential
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= calculate the eigenvalues of the distortion matrix
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= derive the formula for the reduced shear and its relation to the ellipse axes a and b
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= derive the following relations between convergence, shear and lensing potential
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= Consider the gravitationally lensed quasar Q0957+561. The
two images are located at 6+ = 5.35” and 6- = -0.80". The
redshift of the quasar and the lens are z3 = 1.41 and z; = 0.36.
If Q, =0.3, Q, =0.7, Hy = 72 km s Mpc! these redshifts
translate into angular diameter distances of Dy = 1693 Mpc,
D; =1011 Mpc, and D; 3 =1123 Mpc.

Estimate the mass M of the lens.

...more on the flipside >
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Gravitational Lensing

= derive the formula for the Newtonian deflection angle
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= hints:
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* use the solution for a Keplerian orbit: r(y) = with e=C
1+ecos(y —vy,) GM

..where [ =bv =7 is the specific angular momentum
and C and 1y, are given by the initial conditions

* use the fact that r(0) = o0 and 7(0) = —v to actually determine C and eventually 1,

* sometimes it’s helpful to consider //r instead of r
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