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c ‘MOLECULES VIBRATION-ROTATION SPECTRA
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8-3 THERMODYNAMIC FUNCTIONS | 1

We can now .use the results of Sections 8- 1 and 8-2 to construct q(V, T). We get (
for linear polyatomic molecules

(2anT)3/2 T <3r;—5' o~ ©uil2T
qx ——— .

72 76, }“’“ebm | (8-23)

(1= g™ OwilT)

A4 [<2anT)3/2 Vel . (T
NKT I N] n(a@,
3n-5 D :
- Z [ + In(1 - e‘e”/")] tor oy (824)

E . =51 /@ Q,;/T ‘ D ’ i
— =3 2 2 vJ _Te !
NkT ot ‘,;1 [(2’]“) +'(e®uj/T _ 1):l kT ) (8-25) ;'

Cy m=5 @ N2 Ot o : : ;

DA AP ("T_J> (7T 1)? , (8-26)

S (2aMKT\*? Vel Tey |

w5 )

. N 60, : -
3n—-5 v /T :
+ 2 [eu/% T ln(l,—e‘*’"f”)]ﬂnwel (8-27)
pV = NkT o , .. (8-28) j
and for nonlinear polyatomic molecules: '
' IMET\32  gl/2 T3 N2 (35-6" —©u2T ) »
Y Sttt IREE P ANLIR S _c D/kT
7 ( h* ) v g <®A®B®C) { I-J (1 ___e—e.,,/r)} Per

(8-29)

A 2aMkT132 Ve = /2 T \M?
~ = (67070

NkT h2 N +n g ®A®B®C

‘ 3n—6 D ' V
- Z [ 2 4 In(l - -‘*”‘f’T)J kT+lnwe1 - (8-30)

3n=6 0,,/T \ D, . ~
+ o) — = 8-31
NkT RERERN ( G"”_T——l) kT | (&-31)
3n—6 @ 2 @vilT v
=3+3+ Z ( ) T (8-32)
S -1 [2TCMI(T]3/2 VeS/Z i 7{1/263/2( T3 )1/2
Nk B h2 N . ag ®A ®B ®C
3n-6 v/T ' '
o+ Z [ sor—y — nl - '9”"")] +hho, (8-33)
pV = NkT ' ' B a (8-34)

Table 8-1 contains the characteristic rotational temperatures, the characteristic
vibrational temperatures, and :

DO =De_z%hvi
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