
Drift and diffusive Streams of Molecules 

 of an Ideal Gas in a Gravitational Field 

V.S. Vasilenko, A.A. Malgota  

vasilenko.phd@gmail.com 

malgota_aa@ukr.net 

 

 The drift (directed downward) and diffusive (directed upward) streams of 

molecules of ideal gas in the gravitational field were considered. It is shown that in 

the Boltzmann distribution of concentration of molecules on a height these streams 

are not equal to each other. They try to create quasi Boltzmann distribution. But 

such distribution can not be carried out. 
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      :  

  n = no•exp(-mgz/kT),      (1) 
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 n –      z, no –    
  , m –   , g –   , 

k –  , T –  .  (1) 
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.  : 

  jD = -D•dn/dz ,       (2) 

 D –  .               

    [2],        

D = 1/3•‹v›•‹l› ,       (3)  

 ‹l› -    , ‹v› -    
.    [2]:  

  ‹v› = [8kT/(πm)]
1/2

.      (4) 

 (1),(3)  (2)  ё     z, : 

  jD = nmg•‹v›•‹l›/(3kT) .      (5) 

        : 

  jg  = ngτ/2 ,        (6) 

     τ = ‹l›/‹v›, g = 9,8 / 2 – 
 

 . ,  

jg  = ng‹l›/(2•‹v›) .       (7) 



ё       (  )  
 (  ) : 

jD /jg = [nmg•‹v›•‹l›/(3kT)]/[ng‹l›/2•‹v›] = 2m‹v›2
/(3kT)  (8) 

   (4)    
    (8) ,      

             
: 

jD /jg = = 2m(8kT/mπ)/(3kT) = 16/(3π) ≠ 1.    (9) 

 ё        ,  
     : 

  jD = jg .        (10)  

 (2),(3)    (10),  (7) -  : 

-1/3•‹v›•‹l› dn/dz = ng‹l›/(2•‹v›)     (11) 

  

   dn/dz = - n3g/(2•‹v›2
).      (12) 

 (4)  (12), : 

  dn/dz = - n(3π/16)[mg/(kT)] .     (13) 

      , 
     .    

  n = no•exp[(-mgz/kT)•(3π/16)],     (14) 

 

  n = no•exp[-0,589mgz/(kT)] .     (15) 

 ,   p    : 

  p = nokT•exp[-0,589mgz/(kT)] .    (16) 

 (14)    mg      0  ∞. 
  ,     :  

  po = (16/3π)nokT,       (17) 

 (14)  z=0  (17) ,     
    -  , 

  (16).      
. - ,  -    



 ,       
(9). 
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