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Figure 5.15 The major 
components of the atmospheres 
of Venus, Earth and Mars, as 
measured at the surfaces of the 
planets. The area of each slice of 
the pie chart is proportional to the 
volume ratio of the substance Venus Earth Mars 
shown. 
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•  Earth,	
  Venus	
  and	
  Mars	
  have	
  quite	
  different	
  
atmospheres	
  

•  What	
  causes	
  these	
  differences?	
  

(1) Loss	
  of	
  atmosphere	
  (Jeans	
  escape)	
  

(2) Atmospheric	
  evoluBon	
  (greenhouse	
  effect)	
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Figure 23.6 Maxwell-Boltzmann 
distribution for oxygen and hydrogen 
molecules at T = 300 K. For each curve, 
the vertical axis is a relative probability 
of finding a molecule at a given speed. 
In each case, the vertical dashed line is 
for a molecule whose energy is 3/2 kT. 
Notice the large number of molecules 
with greater than this averaqe speed . 
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Could	
  it	
  be	
  primordial?	
  

•  The	
  amount	
  of	
  Ne	
  in	
  our	
  atmosphere	
  rules	
  
this	
  out	
  	
  

•  Ne	
  is	
  a	
  heavy	
  inert	
  gas	
  so	
  almost	
  none	
  would	
  
escape	
  the	
  Earth’s	
  gravita=onal	
  pull	
  

•  Add	
  other	
  gases	
  from	
  protoplanetary	
  nebula	
  
in	
  propor=on:	
  we	
  only	
  get	
  about	
  1%	
  of	
  our	
  
current	
  atmosphere	
  

•  So	
  our	
  atmosphere	
  wasn’t	
  accreted	
  from	
  the	
  
early	
  solar	
  nebula	
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wavenumber, v /cm-1 
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(a) wavelength, All 0-6 m 

::r:" Figure 5.22 (a) Spectra of black­ u 
body sources at the temperatures 0 
of the Sun's surface (5770 K) and o 8
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vertical scales for the two spectra 
are not the same; the Sun's 
radiation is much more intense than 
that of the Earth. (b) The 
absorption spectrum of the Earth's lij! l l~ I=~~",
atmosphere: the wavelengths at 0.1 0.2 0.5 2 5 10 20 50 100 
which some atmospheric gases (b) wavelength, ;UlO-6 m 
absorb energy are indicated. 






