Astronomy 2 Tutorials session 2004-05
Tutorial 2 Model Answers
Observational Astrophysics

2.1
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Assuming 
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Sun-Moon distance = 1AU, flux of sunlight on the Moon is given by
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 =  1362 Wm-2.

2)
We neglect albedo and assume the Moon re-radiates all the radiation from the Sun that it intercepts. i.e.
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where  Lmoon  is the luminosity of the Moon,  Rmoon   is the radius of the Moon   (1.74 ( 106 m)
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Take the Earth-Moon distance to be 
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 = 3.8 ( 108 m.   The flux of moonshine on the Earth is:
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4)     
Angular radius of the Moon is  ( = 0.25 degrees   =   4.4 ( 10-3 radians

( 
solid angle subtended by the Moon is    (moon  =  ((2   =   6.5 ( 10-5 steradians

5)
Intensity  =   
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=     118 W m-2 sr-1.

6)
This part of the question is much simpler than it might at first look.

Remember that specific intensity  (and hence intensity, which is just specific intensity integrated over frequency)  is conserved  along light rays, if we neglect any absorption.

Therefore, if we assume that absorption effects can be ignored, the sunlight reflected from a sheet of white paper has the same  intensity as the sunlight reflected from the Moon.

So the answer here is again:        Intensity      =     118 W m-2 sr-1.

(You could also work this out in a similar manner to parts 1-5, by considering e.g. a piece of paper of area, A, viewed at a distance, d.  What you would find is that the intensity of light reflected from the paper is independent of A and d – which is just equivalent to the result that intensity is conserved along rays).

3.4
Let proper half-life be 
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.  Let the half-life for the particles in the beam, as measured in the lab, be denoted 
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The average distance travelled by a beam particle before decay is given simply by the beam speed times the half-life in the lab frame, viz.
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Had time dilation not been taken into account, the average distance travelled by a beam particle would simply be the speed of the beam times the rest half-life:

3.7
Velocity of quasar 3C-9 is v = 0.8c.  Using the Doppler formula from your notes, noting that the motion is assumed radial, we have
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Hence 
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The elapsed time dt over which pulsar signals are detected is calculated from 
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where the first term is time dilation, and the second term accounts for the distance travelled by the pulsar in its lifetime, dt0.  Putting in the numbers, dt = 9.0 ( 106 years.
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For Next Friday, 12th November

Relativity: 
Q 3.14, 3.15
Obs Ast: 
Q 2.4
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