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Problem 1: Singular isothermal spheres
A mass density profile of the form:
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is called a singular isothermal sphere. The Einstein radius of a singular
isothermal sphere is given by the equation:
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where Dls and Ds are the angular size distance to between the lens and the
background source and between the observer and the background source.
The Einstein radius is observed to be 1.5 arcseconds, the lens is at redshift
zl = 0.5 and the velocity dispersion of the lens is observed to be 300 kms−1.
Considering for simplicity an Einstein de Sitter model (Ωm = 1, ΩΛ = 0)
with H0=70kms−1Mpc−1, infer the redshift of the source zs.

Hint: the angular size distance is given by:
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Problem 2: Lensing by a point mass
Ryden 8.3

Problem 3: The Hubble constant from gravitational time delays
A gravitational lens consists of a source at |β| = θE/2. Assuming that

the mass distribution of the lens is a singular isothermal sphere with Einstein
Radius 1.5 arcseconds describe the morphology of the time delay surface Hint:
it helps to solve the lens equation. The time delay between the two images
is measured to be 1 ± 0.05 years. Determine the Hubble constant for an
Einstein de-Sitter Universe, knowing the lens redshift is 0.5 and the source
redshift is 2.14..
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