Astronomy 2 Tutorials session 2002-03

Tutorial 5 Model Answers

3.19
The Harvard experiment is a famous example of gravitational redshift.  The gamma ray photons travelled upwards a distance 
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, incurring a change in gravitational potential energy of 
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/

c

gh

. Hence the gravitational redshift can be approximated by
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3.20 This is quite a subtle question, since it is a generalisation of the treatment in 3.19.

 We need to know the value of the redshift of photons released from the surface of Sirius B, and which escape to infinity. For small distances, we know
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Hence integrating, we have
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where 
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denote respectively, the proper frequency at the surface, the frequency at a very large distance, the radius of Sirius B, and the mass of the dwarf star. Noting that the right hand side is small, we can expand the left hand side to get 
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In fact, the exact expression can be derived from the Schwarzschild metric: see lecture notes, or the June 1998 Degree Examination. (Also, note that the radius of Sirius B was given as 
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Theoretical Astrophysics Question

Calculate the power spectra of the following waveforms:

a) A pure sinusoid:
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for all  t,

(see Sect 1, pgs 1 – 3 of lecture notes)

b) A pulse of duration 2( :  


[image: image11.wmf](

)

t

i

A

t

0

0

2

exp

)

(

n

p

y

=


for |t|<(
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otherwise

(see Sect 1, pg 6 of lecture notes)
c) An exponentially decaying sinusoid:
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for  t > 0
(see Sect 2, pgs 1 – 2 of lecture notes) 
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for  t < 0,
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