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The physical parameters of an average atmosphere.



The graph of h (in km) vs Density 

    (in  gr cm^(-3) )

Enter the data as two  1D   arrays….



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…
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Modeling Part …

Modeling  …..
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Modeling Part …

Modeling  …..

{h^2, h, 1}

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



Modeling Part …

Modeling  …..

{h^2, h, 1}

Sin[x] Cos[x] Tan[x]

x^2 x^3 ……..

1/x 1/x^2 1/x^3

Exp[x] Exp[-x] Exp[- a x]
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Modeling Part …

Modeling  …..

a = 1, 2, 3, …..

Exp[- a x]

a = ½, 1/3, …

a = 1/8 - 1/9
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The graph of h (in km) vs Density (in gr cm^(-3) )

Where, r = 0.0013  and  

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

Enter the data as two  1D   arrays….
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h km Graph of h vs Mean Molecular Weight
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To model the data set …

To Model …..
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The graph of h (in km) vs m 

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)

Enter the data as two  1D   arrays….
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h km Graph of h vs Pressure
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To model the data set …

To Model …..

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

P(h) = e^h
P(h) = e^(-h)

P(h) = e^(-h/8)
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The graph of h (in km) vs Pressure 
  (in dyn/cm^2)

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)

Enter the data as two  1D   arrays….
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h km Graph of h vs Mean Free Path
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To model the data set …

To Model …..

mfp(h) = a h + b mfp(h) = a h^2 mfp(h) = a h^4

mfp(h) = a h^5 mfp(h) = a h^6
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mfp(h) = a h^7



The graph of h (in km) vs Mean Free 
Path (in m)
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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)

Enter the data as two  1D   arrays….
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To model the data set …

To Model …..

g(h) = a h + b
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g(h) = a h^2 + b h + c 
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The graph of h (in km) vs 
Gravitational Acceleration (in cm/s^2)

g(h) = a h^2 + b h + c 
Where, 
 a = 0.00006244
 b = -0.307072
 c = 980.625Where,  

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



Part by Part 
Modeling…



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



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

The h vs T graph

The T vs h graph



20 40 60 80 100
h km180

200

220

240

260

280

T K Graph of Temperature vs h

200 300 400 500 600 700
h km200

400

600

800

1000

1200

1400

T K Graph of Temperature vs h



20 40 60 80 100
h km180

200

220

240

260

280

T K Graph of Temperature vs h

200 300 400 500 600 700
h km200

400

600

800

1000

1200

1400

T K Graph of Temperature vs h

T1(h) = 3.40×10^(-7) h^5 - 0.000042 

h^4 - 0.0013 h^3 + 0.299 h^2 - 
8.98185 h + 290.294

T2(h) = 2.0×10^(-10) h^5 - 4.81×10^(-

7) h^4 + 0.00045 h^3 - 0.2089 h^2 + 
47.7 h - 2895.7

Common point
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Thank You !



Planetary Atmospheres 

Planetary Atmospheres
 Formation and Evolution of Planetary 

Atmospheres
 The Structure of the Terrestrial Atmosphere
 The Temperature of the Neutral 

Atmosphere
 The Escape of the Atmospheric Gases
 The Atmospheres of the Planets



4218  1067.5 −−−−= KmJs
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The Temperature of the Neutral Atmosphere

Surface Temperature, Ts 

Rs 
Surface 
Temperature, 
Te 

R

d = 1 AU



Surface 

Temperature, Ts Rs 
Surface 

Temperature, Te 

R
d

The Energy Density per second (Energy per unit area) 
at our orbit =

2

24

4

4 

d

RT SS



 

Where this  d is distance from the 
Sun to the Earth’s Orbit (1.0 AU )

The Energy emitted per unit area, per second by the 
Sun = 4

  STE =

The Total Energy emitted per second by the Sun =
24

4  SS RT  

Using Stephan’s Law;



Surface 

Temperature, Ts Rs 
Surface 

Temperature, Te 

R
d

The Energy absorbed by the Earth =

Using Stephan’s Law

24
2  RTe e  

Where this  e  is emissivity of the 
Earth ( Factor per BB, for BB ; e=1 )

1

2

The Total Energy to the Earth = 2

2

24

4

4 
R

d

RT SS 









Surface 

Temperature, Ts Rs 
Surface 

Temperature, Te 

R
d

Connect equation  1  &  2 ;
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RT
T SS
e

Where  e should be  [ 0 – 1 ]

???



Surface 

Temperature, Ts Rs 
Surface 

Temperature, Te 

R
d



Thank You !
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