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Region                  Altitude                    Peak        Density

D 60-90 km 90 km 108 –1010 m-3

E 90-140 km 110 km Several x 1011 m-3

F1 140-200 km 200 km Several 1011-1012 m-3

F2 200-500 km 300 km Several x 1012 m-3

Primary Ionospheric Regions
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Simplified view of the layers in the ionosphere over the period of a day



1) Photo-ionisation
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2) Detachement

a) Electron photo-detachment
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b) Electron detachment via collision
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3) Attachment
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4) Recombination dissociation
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At night, recombination can result in the loss of the D region 
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1) Negative ions total changes Formula
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2) Electrons total changes Formula

( )
( ). ( )i

dn A
n A n A

dt



 



( ) ( )
. . ( ) ( ). ( )i

d ne dn A
q ne n A n A n A

dt dt
 


     

neAnAn   )()(

15

*  )1()1
)(

()( ne
ne

An
neAn 




( )
( )     **

n A
n A ne

ne
 


  

***   
).()(

dt

d
ne

dt

dne

dt

ned

dt

Adn 









2 2( )
(1 ). (1 ).e i e

d ne dne d
q n ne n

dt dt dt


           

  2( )
(1 ) (1 )

1 1
i e

d ne q ne d
n

dt dt


   

 

 
        

16

2( )
.e e e

d ne
q n

dt
 

1/2

e

e

q
ne



 
  
 

eq
ne






dne
q L T

dt
  

2

e

dne
q n ne

dt
   

17

Ionosphere layers formation theory

Zmax

max

Z



Transport
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Diffusion
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b)  Formation of the F2 region

Photoionization:
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Dissociative recombination (rapid) :
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“Airglow”
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Radiative recombination (slow) :

*O e O O hv     (8)(7774 Å)

Charge transfer:
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Ion-atom interchange:
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