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Ip=I.and I, =0
C - centre of gravity
express /via m;,, m, and r,

My ry™=myr, (1)

m-m 2 5
from r, +r,=r, 2 ) [=——2715=ur
m,+m2
I=myr+myryi (3)

. - reduced or
effective mass
units: kg:m- =kg-m?
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Rotational spectroscopy of rigid diatomic molecule

otational energy levels of rigid diatomic molecules

)y= BJ(J+1)em! (Where,J=0,1,2,3...... ) A
J)y= Bx0(0+1)=0cm! 5 — 308
)= Bx1(1+1)=2Bcm’!
), = Bx22+1)=6Bcm!

S~
<

)= Bx3@3+1)=12Bcm’! 4 — 208

)= Bx4(4+1)=20Bcm! Kueogy |

)s= Bx5(5+1)=30Bcm! 3 - 12B

V= Yy~ Yy 2 T ‘ -
= BUJ+1)(J+1+1)- BJ(J+1) 1 T T 2B
= B(J+1)(J+2)-BJ(J+1) V= e 48 &% &8 15 ° <
= B[J2+2J+J+2-J*—J] 35&]

= 2B(J+1) cm! %j,m
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Rotational Spectrum of CO
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J. Michael Hollas, Afodern Spectroscopy. John Wiley & Sons, New York, 1992,
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Intensity of rotational spectral lines
(Population of energy levels)
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Number of degenerated
E energy levels

Boltzmann
distribution



1-Bolzmann distribution

The number of molecules in the first state = N

o0

The number of molecules in any higher state = N ,

N

J e—EJ/kT =e—(h v/kT) _ e—(th/kT)
N,
£,

=V =BJ(J+1) So,
Nj

_ _—|Bhcs(I+D)/ kT _e—BJ(J-l-l)hc/kT
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2-NUMBER OF DEGENERATED ENERGY LEVELS
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3 P =(1(1 + 1))2= 22 ‘
1 1
P =(2Q2 + 1))2= 62

P =(3@3 +1)i= 2(3)2
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