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Reality

In reality, rotators vibrate = rotations and vibrations are coupled = All

constants are not constants. . .

(11.16)
(11.17)

B — a.(v+1/2)

with some correcting constant «.. In principle similar equation for D,,, with
constant /3., but usually setting D,

F(J) = J(J+1)B, — (J(J +1))2D,
B,

D is sufficient.

G() = we(v +1/2) — wewe(v +1/2)2 + +weye(v +1/2)° + . ..

(11.18)

.) are tabulated (determined from experiments)

Typically, all constants (c., D, we,. .

where w,, w.Z,, etc. are constants.

'Rotational Spectra, Il
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Cowley, Tab. 11.1

'Rotational Spectra, Ill}

Actual molecules have centrifugal stretching due to rotation.

To first order, gives energy correction, therefore for rotational terms in general:

(11.15)

F(J)=BJ(J+1)—DI[J(J+1)

with some constant D < B.

Order of magnitude of B: Typical separation of nuclei in molecule a ~ 1A ~ 10~8 cm. For CO,

reduced mass is about 10amu, or 1.6 x 10~23g. Therefore
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