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larger ay compared to atomic dimensions is called diatom
Molecule consists of similar atoms called Homonuclear molectike
Example: H,,0, N. el
Mil!t'l'li]i' consists of two dis inilar atoms called Hetro-nticlear molecule

L

Example: NO,HCI.Co. etc.
Rigid rotator: A rigid body consists of two point masses joined together by a mass

less rod and rot tating about comnion axis passing through the centre of mass and
normal {o the line joming.

The:moment of inertia of 4 rigid rotator is given by
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Wherv, H=——— called reduced mass of the system.
m +m,

The angular momentum of rigid rotator is L =@
' : b 5
And energy is E:;]m“

According to quantum mechanics the angular momentum is L = /@ = nl

L i’
And energy is given by £ =— =
210

Where is n is quantum number having integral value.

Expression for rotational enerqy levels and fr. requency of a diatomic molecule.

Consider a diatomic molecule consisting of atoms of massm, and m, , separated by

a distance R. The atoms are revo olving in a circle axis passing through the centre
of mass with radius r. y and r, of mass m,-and m, respectively. Then, —

R=r+r, )
And mr=mr, (2)
Moment of inertia of the diatomic molecule about an axis passing through

the centre of mass is given by
ﬁ—
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From equation (2) r :‘ : Jr and. R=r +r
m | ‘

m, m, +m
R:—.‘_r2+lr1 = R:r’_l J
m, m,
m,
then* . sl —3— ‘ (4)
m, +m, |
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similarly  r,=R| —— | ..(9)
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P Substituting the values of r, and r, in equation (3)
m Hi'; 3 HLH."" y
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(m+m)  (m+m,)
= m, +m, ) m n,
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Where, 1 =—— called reduced mass of the system.
m, +m,
The kinetic energy of rotational of the molecule is given by

M
E=-1o" (6)
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The angular momentum of the molecule about the axis of rotation i
L]

L=Io A7)

n

L
-(8)

From equation (6) and (7) E= ;
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According to quantum mechanics angular momentum is quantize

by,

L= (T 1)1

J=0,1,2,........Is known as rotational quantum number.

As the energy depends upon quantum number J,
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8 kinetic energy of the molecule 1s remain un hanged, then
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Equation (2) gives the frequency of scattered photon.
There are three possible types of scattering
Case (i) E,=E, then v, =V, represents unmodified line

Case (ii) E,>E, then v, <v, represents stokes line

Case (iii) E,<E, then v,>V, represents anti-stokes line

lar possess are quantized.
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All the energy levels of molecu

T R nhv . +(3)

Ve = Characteristic Frequency of molecule
In simplest case n=1 equation (2) becomes
v, =¥, +V; .-(4)

sents the difference between incident and scattered photon

Equation (4) repre
corresponds to characte

ristic frequency.







