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Topic-Vibrational Partition Functi

Partition Function

Introduction :- Statistical Thermodynamics analysis i
through the use of the partition funct
great analytical tool i.e the partition function is defin

Q=th _e-et/KT

Definition:- A partition function describes the statisti&al
properties of the system in thermodynami
equilibrium partition function are function of the
hermodynamics state variable . Such as the temp
olume.




Vibrational partition function :-

Introduction:- The partition function for vibratiobal
diatomic molecules is given by

fv=2gv.eev/KT

Definition:- The vibrational partition function tradition
refers to the component of the canonical partition resul
from the vibrational degree od freedom of a system.

The partition function for vibrational energy of a diatomic
olecules is given by

fv =2gv.eev/KT

s the statistical Weight of each vibrational level is
ve




fy=Je /KT (1)

At the nth quantam level the vibrational energy of
given by

e~ (n+1/2) hv
Where v=fundamental frequency of vibration
n= an integer 0,1,2,3......... etc
Therefore from equation 1 we have

$ o-(n+1/2) hv/KT
@)

fv

= e-(1/2) hv/KT [1 + e-hv/KT + e-ZhV/KT +




= e-(1/2)hv/KT [1 _e-hV/KT ]-1

[As (1-€%)-1 =1+ eX+ eX+eX+ . ........ +e X+,
The quantity hv/KT is very small and as a first appro
fV=(1 _e-hv/KT)-1

'he value of v is equal to cw . Where c is the velocity of lig
-m' is the vibration frequency in were number of the given
yscillator. Hence

fv= (1 _e-hew/KT) -1
=(1 -e1.43%9w/T )-1

hew/KT =1.439w/T
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