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Planetary Atmospheres  

 
Planetary Atmospheres 
 
 The Structure of the Terrestrial Atmosphere 
 The Temperature of the Neutral Atmosphere 
 The Escape of the Atmospheric Gases 
 The Atmospheres of the Earth 



To facilitate the study of the atmosphere, we usually divide it into shells 
with common properties. These shells bear names ending in sphere 
(e.g., stratosphere) and the boundaries between them follow the name 
of the lower layer with the ending pause (e.g., stratopause). The several 
layers into which the atmosphere is divided vary depending on the 
principle properties of the atmosphere under investigation. One of the 
most common classifications is when the temperature is used as the 
guiding parameter. In this case we recognize the following regions of the 
terrestrial atmosphere: 

The Structure of the Terrestrial Atmosphere 



As we mentioned earlier, the atmosphere is divided in to different layers 
for different subjects of study. We have already seen the division 
according to temperature. When our main interest is the chemical 
composition of the terrestrial atmosphere, we recognize the following 
regions. 

The Structure of the Terrestrial Atmosphere 



The Structure of the Terrestrial Atmosphere 

Other regions of the upper atmosphere characterized by some 
common property other than temperature or chemical 
composition are the following: 

Exosphere:  
 

It defines the regions from which neutral atoms can escape the 
gravitational attraction of the Earth and extends from approximately 600 
km on up. 



The Structure of the Terrestrial Atmosphere 

Ionosphere:  
 

This is the region where a partial ionization of the atmospheric constituents 
takes place. The ionosphere extends from about 70 km on up and reaches 
a maximum of ionized particle density around 300 km. 



The Structure of the Terrestrial Atmosphere 

Magnetosphere:   
 

This is the region where the motion of the ionized particles is governed by 
the Earth’s magnetic field. It is rather difficult to define the beginning of the 
magnetosphere, and one can only roughly place it near 1000 km. The 
upper limit of the magnetosphere is clearly defined and as expected it is 
called the magnetopause. On the sunlit side of the Earth the magnetopause 
occurs at approximately 10 earth radii, whereas, on the night side of our 
planet it takes the shape of a long (100 earth radii) cylindrical magnetic tail. 
The magnetopause defines the boundary of the terrestrial domain beyond 
which, after a transitional region which is called the magneto-sheath, stars 
the vast realm of the interplanetary space. 



The physical parameters of an average atmosphere. 



The graph of h (in km) vs 
Density (in gr cm^(-3) ) 



The graph of h (in km) vs Density (in  gr cm^(-3) ) 

Plot the graph….. 
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To model the data set … 

To Model ….. 
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Modeling Part … 

Modeling  ….. 

a = 1, 2, 3, ….. 

Exp[- a x] 

a = ½, 1/3, … 

a = 1/8 - 1/9 100 200 300 400 500 600 700
h km

0.0002

0.0004

0.0006

0.0008

0.0010

0.0012

Rho g cm^3

Graph of Density vs h



100 200 300 400 500 600 700
h km

0.0002

0.0004

0.0006

0.0008

0.0010

0.0012

Rho g cm^3

Graph of Density vs h

The graph of Density (in gr cm^(-3) ) vs h (in km) 

Where, r = 0.0013  and   

H є [8 - 9] ~ 8.4 
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The graph of h (in km) vs mmw  
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Graph of h vs Mean Molecular Weight
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The graph of mmw vs h (in km)  

m (h) = 3.14×10^(-13) h^5 - 7.52×10^(-
10) h^4 + 6.96×10^(-7) h^3 - 0.000277 

h^2 + 0.0171 h + 28.86 



The graph of h (in km) vs Pressure 
   (in dyn/cm^2) 
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The graph of Pressure (in dyn/cm^2) vs 
h (in km) 

Where, p = 991095  and   

H є [8 - 9] ~ 8.4 
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The graph of h (in km) vs Mean Free Path 
(in m) 
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The graph of Mean Free Path (in m) vs h (in 
km) 

100 200 300 400 500 600 700
h km

5000

10000

15000

20000

Mean Free Path m
Graph of Mean Free Path vs h

Mean_Free_Path (h) = a h^6 

Where  a = 2.4571 * 10 ^(-12) 



The graph of h (in km) vs Gravitational 
Acceleration (in cm/s^2) 
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The graph of Gravitational Acceleration (in 
cm/s^2) vs h (in km) 

g(h) = a h^2 + b h + c  

Where,   
 a = 0.00006244 
 b = -0.307072 
 c = 980.625 
 

Where,   
 a = 6.2 * 10 ^(-5) 
 b = -0.31 
 c = 980.6 



The graph of h (in km) vs T (in K) 

The h vs T graph 

The T vs h graph 
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Thank You ! 


