
Theoretical Competition     1st IOAA        December 5, 2007 

----------------------------------------------------------------------------------------- 
 

 1

QUESTION 4     GRAVITATIONAL LENSING   

Solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a). From figure 1, for small angles, tan θ θ≈ , hence 
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Note that 
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For a perfect alignment in which 0β = , we have 
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b).  From equation (3), for a solar-mass lens with 50 kpc,
S
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c.)   The resolution of the Hubble space telescope having diameter of 2.4 m is, 
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Hence the Hubble telescope could not resolve this Einstein ring.  

( 1 point) 

d).   The quadratic equation (2) has two distinct roots, namely, 
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This implies that there are two images for a single isolated source. 

 

e).       
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f).    From equation (2)  2 2 0
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