Boltzmann Distribution of Velocities in One Direction



Boltzmann Factor
                  
 EQ \f(Ni,No)  = e EQ \s(–∆Ei/kT, ) 
 EQ \f(Nj,No)  =  EQ \f(gj,go)  e EQ \s(–∆Ej/kT, )   
2 levels : 4 states
           
over states i
over levels j

Number in ith state   Ni = No  e EQ \s(–∆Ei/kT, )  = No  e EQ \s(–(Ei – Eo)/kT, )  = Noe EQ \s(Eo/kT, )  e EQ \s(–Ei/kT, ) 
Pi =  EQ \f(Ni,\i\su(i=0,∞, Ni)) 
=   EQ \f(Noe\s(Eo/kT, ) e\s(–Ei/kT, ),Noe\s(Eo/kT, ) \i\su(i=0,∞, e\s(–Ei/kT, ))) 
=  EQ \f(e\s(–Ei/kT, ),\i\su(i=0,∞, e\s(–Ei/kT, ))) 
=  EQ \f(e\s(–Ei/kT, ),Z) 
Kinetic Energy 
Ei =  EQ \f(1,2)  m vi2 
Pi =  EQ \f(e\s(–mvi2/2kT, ),\i\su(i=0,∞, e\s(–mvi2/2kT, )))  •  EQ \f(∆v,∆v)  

or
dP =   EQ \f(e\s(–mvi2/2kT, )dv,\i(-∞,∞, e\s(–mv2/2kT, )dv)) 
Velocity Distribution         F1(v) =  EQ \f(dP,dv)  =  EQ \f(e\s(–mv2/2kT, ), (2πkT/m)1/2)            =  EQ \b(\f(m,2πkT))\s(1/2, ) e EQ \s(–mv2/2kT, )  
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