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Observational Astrophysics

2.4

The measurement of 
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photoelectrons from the faint star carries an uncertainty of 
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±

.  The measurement of  
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 photoelectrons from the surrounding sky carries an uncertainty of 
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.  Since the sky background measurement was based on 100 pixels, the strength of the background to be subtracted from 
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 is 
[image: image6.wmf]10

S

N

  and it carries with it an uncertainty of 
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The corrected star signal would, therefore, be estimated as  
[image: image8.wmf]10

corr

S

N

N

N

-

=

.   Since this observation is the result of subtracting two uncertain observations, we determine the uncertainty on the combined measurement by adding the variances.  Hence the combined uncertainty would be given by 
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Thus the signal-to-noise is given by  
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  as required.
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The important aspect of this problem is that the two transmitters A and C have equal and opposite velocities with respect to B. However, if we need to know what speed A is travelling at when viewed from C, we can't simply use the Galilean approach, and claim that C and A appear to each other to be receding at 2v; instead we must use the velocity transformation formulae from SR to calculate the recession speeds, and hence the Doppler shifts, correctly. If we consider all the velocities to be radial, then we note that they are all positive (i.e. moving away from the origin).

(i) C sees B moving at v.  Hence the frequency of the signal received by C from B is
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(ii) C sees A moving at speed u, given by the velocity transformation
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The Doppler shift is then 
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3.15
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For Next Friday, 26th November

Relativity: 
Q 3.25
Obs Ast: 
Q 2.7

A





B





C








_1162352940.unknown

_1162353944.unknown

_1162354152.unknown

_1162354242.unknown

_1162354492.unknown

_1162354194.unknown

_1162353993.unknown

_1162353208.unknown

_1162353881.unknown

_1162352993.unknown

_1162352868.unknown

_1162352913.unknown

_1162352818.unknown

_937291076.unknown

_1162320272.unknown

_937210678.unknown

