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Molecule 2§ Anhar ¢ harmonic motion. The bonds in real molecules

do not obey exactly the laws of simpl e saions, % | bonds may be considered

_ Although, for small ;;P::sls;rog‘:sr’ distortions they deviate from the behaviour of

vib

:: be pcrfccdy elastic, obeying Hooke’s 1aw,
HO‘";‘ h;; shows the energy curve for a typical diatomic real molecule whicl:l :;zv;;:x;hai;mtgzz
o;cillator' ax;d undergoes extensions and compres.sion.s. In t.hc lsamh:rgigg, ;:oﬁon,
1 which is due to an ideal diatomic molecule obeying ideal simple o e _— cmpirical
* n order to explain the energy curve ductoa real molecule, p.M. Morse 1V
‘;;"i‘\ expression known as Morse function which is as follows : 20
o E = Deq[l'“ed',q")lz ‘

where  De™ the dissociation energy for a particular molecule

g = a constant for a particular diatomic molecule and

J Tog = the value of internuclear distance which corresponds to 2

minimum of Morse curve.
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When equation (3.21) is used in th inger’ 1
b il o e Schrodinger’s equation, the values of allowed vibrational energy
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where w, =equilibrium fre

quency of .

constants. y of the molecule expressed in wave numbers, and, x,y,...= the anharmoni
A : nic
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for these transitions in which
(/) v=1to v=0 gives fundamental band.
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The freguency of such resultng radiation will be
;. = (E,—E" Ve (324
or 7, = (vV—v")5 — ¥ (V+1)—v"+1] X3,
mtmqmm‘mdtﬁndmﬁdwaysm&omwhichfouowsﬂm
T, = v — vy 1B, (3.25)
(3.2¢)

= [I—v=1)x]vse,
:hacs-xsdx-ibummlqmmnmumiaaindxiniﬁalm.mus,

(i} For fondamental band v=1 to v=0
v = (1—2x)5, (3.27)
(5} chﬁrs:mmband.\=2wv=0
:; = {}—31}2;-‘ (328)
=} For second overtone band, v=3 to v=0
(3.29)

vz = (1—4x)3,,
zrcdxﬁ'aqumcwsofthcaiginsoromwofﬁmdamcnﬂﬁntandw

Whers ., 5. @od 5

~vertone respectvely. As the

freguency of the fundamental,
éundzmental band These have been shown in Fig. 3.4.

Distomic Vibrating Rotator. In dxwhcrdiswssionitmasamedthatadiatomic molecule

) osciﬂltor‘Bmitmnﬂmaltoasanmﬂutﬂ)cmmﬁonmd

modecuie will be consadered which can execute
r a rotating oscillator.
a1 atal energy of the vibrating rotator would

wrmed a5 2 rofaning vibraior O
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