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- Start with a charged particle in an electric field in a 
substance 
 

- The particle is accelerated by  
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and decelerated by  
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Newton's 2nd Law gives 
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-Motivation → to simulate the Boltzmann transport equation 
(BTE) and to see how it's possible to reproduce the above 
result 
 
- The BTE has the form: 
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- Making use of the relaxation time approximation with τ as 
the scattering time, we write 
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First numerical way 
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define (discretize) 
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- We work with the following units (typical) 
mean free path:  mab
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� However, this method breaks down.



- The Drallos and Wadehra Method - a different approach 
They noticed that the form of the BTE 
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can also be obtained if one expands a function of two 
variables ),( tvf r  to first order; i.e., in the form 
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so that in the limit as , with 0→∆t dt
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← our collision term! 



- Application of the Drallos and Wadehra (DW) Method 
Solving the BTE then is equivalent to solving 
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In our case, we write 
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BC's 

At t=0 (initial), 
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Where, 

dv = drift speed (input), 0
0
≡Z , LZ ≡ , T0=50K, T∞=800K 



Finally, after obtaining , the average velocity as a 
function of time is 
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Simulation #1 - First method (Not so good) 
Boltzm_applet_App.htm
 
---------------------------------------------------------------------- 
 
Simulation #2 - 2nd Method (DW - better) 
Boltzmn_applet_App.htm
 
---------------------------------------------------------------------- 
 
These and other java applications are found at: 
http://www.westga.edu/~jhasbun/osp/osp.htm
 
---------------------------------------------------------------------- 

http://www.westga.edu/~jhasbun/osp/osp.htm


Conclusion 
 
- The OSP library has been beneficial in both teaching and 
research 
 
- The Java programming environment has been found to be 
versatile in many applications. The present is only one 
example of its power. 
 
- It is expected that the OSP project will become even more 
friendly as contributors improve the currently available 
library and more applications are made available to the 
scientific community. 


