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INTRODUCTION

The Earth’s ionosphere is located at the height of 60-

1000 km containing free electrons and ions (Brasseur and 

Solomon, 2005). Changes in the ionospheric system are 

crucial importance on communications, navigation and the 

exploration of the near earth space. Thus the study of the 

ionospheric phenomena has become an important field of 

present day’s research (Itikawa, 2007; Mangla and Yadav, 

2011).



The ionosphere has a very complex structure due to its physical and 

chemical composition. The description of the photochemical 

processes and the ionosphere chemical kinetics in the theoretical 

model, with the account of chemical composition of the neutral 

particles and ions considered, includes the processes of 

photoionization, photodissociation, dissociative recombination, 

radiative recombination, collision mechanism, etc.(Richards, 2011; 

Whitten and Poppof, 1964). 



Figure 1. Electron density in the Earth ionosphere.



The role of O+ and H2 particles on the Earth’s ionosphere chemistry is 

very important according to density changes in the upper and lower 

ionospheric height so many researchers have done studies on these 

particles. In these studies, theoretical models have been used to 

investigate the effects of artificially injected H2 gas on plasma densities 

in the ionospheric F region and the overlying protonosphere. It has been 

found that the release of modest amount H2 gas can produce significant 

perturbations in the ionosphere and protonosphere (Bernhardt et al., 

1975). 





2. Methodology

The theoretical analysis of ionosphere chemistry modification must be 

carried out due to a large number of factors, such as the great increases in 

the energy regime of the earth ionosphere system, the change in density 

and temperature during the collision and the abrupt disconnections. Also 

several statistical quantities such as potential energy barrier and total 

number of reactive collisions must be taken in to account and so shall find 

quantitative relationships between statistical quantities characterizing 

molecular collisions (such as mean free path, etc.) and basic physical 

properties of the gas (such as concentration, temperature, height, etc.).  

These terms are closely related to each other and to other fundamental 

molecular quantities. 











Figure 2. Variation of O+ density with the ionospheric height. Figure 3. Variation of H2 density with the ionospheric height.

Figure 4. Ion temperature change in the ionosphere.



Figure 5. Rate constant variation with altitude.



Figure 6. Cross section change in the ionosphere.



Figure 7. Variation of the total collision number of the reaction in the ionosphere.



Figure 8. Variation of barrier energy and the ionospheric height.
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