Astronomy 2 Tutorials session 2002-03

Tutorial 1 Model Answers

2.1

L(   =  3.826 ( 1026 Js-1;   1AU  =  1.496(1011 m  (  DMS   =  Sun-Moon distance  (assumed same as Sun-Earth distance since Earth-Moon distance negligible in comparison);    RM  = 1.728(106 m  
1.  Flux of sunlight on the Moon   FMS   =   L(  /(4(DMS 2)   =   1362 Wm-2
2.   Moon intercepts Solar flux, FMS , over a cross-sectional area  (Rm2 .   In thermal equilibrium and  

      ignoring albedos, this radiation is fully absorbed and re-radiated.  Hence, the luminosity of the   

      Moon LM  (  FMS (RM2   =  1.3 ( 1016  W

3.  Take the Earth-Moon distance to be DEM   =   3.8 ( 108 m.   The flux of moonshine on the Earth is:

      FME    =  LM/(4(DEM 2)  =  7.1 ( 10-3  Wm-2


4.  Angular radius of the Moon is  (  (  0.25 degrees   =  4.4 ( 10-3 radians.  The solid angle subtended 

     by the Moon is then   (M  =  ( (2   =   6 ( 10-5 steradians


5.    The intensity of the Moon,   IM   =   FME  / (M    =  118 W m-2 sr-1.

6.    Both moonlight, and the light reflected from a white sheet of paper on a sunny day, are reflected 

       sunlight.   Intensity is an intrinsic property of the light source, and is conserved along rays if we 

       ignore any absorption of light.  The intensity of the paper is, therefore, the same as the intensity of 

       the Moon (and, in fact, the intensity of the Sun).

2.2

1.    Energy  =     12 x 10-26     (   ((100/2)2                (       5 ( 60           (     10 ( 106     = 2.83 x 10-12 J.

         (flux density) ( (collecting area) ( (observing time)  (  (bandwidth)

2.    Definition: brightness temperature 
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