Astronomy 2 Tutorials session 2002-03

Tutorial 2 Model Answers

2.8

F-number   =   focal length / aperture diameter    (   f   =   30.96 m

Each pixel subtends and angle of 15 (m / 30.96 m  (  0.1 arcsec  ( =  ang. size on the sky)

The field-of-view is simply 1600(0.1 arcsec = 2’ 40”
If  S0  is the flux density of a 0th visual magnitude source then the flux density, S, of a source of magnitude  mv  is defined by
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Rearranging, and setting S0 = 3.95(10-23 J s-1 m-2 Hz-1 gives
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The total flux, F, equals S((  where (( is the observing  bandwidth, i.e.
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The amount of energy intercepted by the telescope (aperture area A) in time ( is U = F.A.( :
i.e., U = F.(.(D/2)2.(   .

If ( = 3600 s (=1 hour), the number of photons received in this period is about 
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i.e.,
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3.4
Let proper half-life be 
[image: image6.wmf]s

8

0

10

6

2

-

´

=

t

.

.  Let the half-life for the particles in the beam, as measured in the lab, be denoted 
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Then
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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:
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3.6

Let the stick’s rest frame be S’, and your frame be S. Then the rest length of the stick, as measured in S’, is 
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. The stick has speed 
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 with respect to you, so you measure its length 
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 in S to be contracted, that is, 
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. Hence the time 
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 taken for the stick to pass you must simply be
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This calculation can also be done from the point of view of an observer in S’, to whom you are a point-like object. Hence the time 
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taken for you to traverse the distance 
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 is simply 
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. This observer in O’ sees you moving, and so ascribes a corresponding time interval in your frame that is time-dilated, hence 
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This shows the symmetry of the situation.
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