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Figure 17.24. Deep in a planetary atmosphere, the mean free 
path for molecule-molecule collisions is so short that even a 
very fast molecule has no chance to escape from the planet. 
Above the base of the exosphere, the density of molecules has 
dropped low enough that the probability for escape becomes 
high for a sufficiently fast molecule. (Compare with Figure 5.7.) 
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Figure 5.4 Graph summarizing 
conditions of temperature and 
escape velocity for which planetary 
bodies can retain the common 
gases hydrogen H2, helium He, 
water vapour H20 , ammonia NH3, 

methane CH4, nitrogen N2, oxygen 

2, and carbon dioxide CO2 in their 
atmospheres for long periods. 
For bodies that do not have a 
substantial atmosphere, 
approximate surface temperatures 
are shown. 
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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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::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

N z
N I"N0I 0

N 

02 0 3 N::r:::r: 0 N M u . .the Earth's surface (288 K). The I. . 1. ~ r-, -"-----' U U ::r: 0 1\ H2 0 (rotatIOn)I ~ I 

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. 


