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152  Molecular Structure and Speclrt / s spilCCd compared 'W.lth kT"man}f of
e close . to a spectrum with sufficient lineg
n lcmhlmih jowed transitions are shown
lnq l;lcmdcduccd from the spacing between the

d (6.5) immcdiatcly gives the internuclear

ational levels at
able populatio
y leve

adjacent lines is 28. As the rot

the lower levels will have reason

(4 is Boltzmann constant). The e¢nerg g
3, The value of ‘

schematically in Figure O. * Te. (6.9) an
observed spectral lines. Use 0 1S
distance of the diatomic mo

T IN ROTATIONAL S

pes, the interbo
ever,

e al

lecule.
PECTRA

nd distance remains the same ag
the mass of the nucleus changes

6.4 ISOTOPE EFFEC

e of its isoto

An atom when replaced by on
T . does not change. How

the electron charge distribution Raew
i i ia. ) _
leading to a change in the moment of ine 1ted molecule . Gingles et

Denoting the frequency of the isotopically subst

v =2B'(J + 1)
v’ =20J + 1) (B - B")

AV =V -
h I -1
=20 + Do (1——1—,)cm (6.11)
Writing, % = fll—' = p2
(6.12)

AV = 2B(J + 1) (1 = p?) |
As p = 1 in most of the cases, the shift will be extremely small. When there is a mass
increase, p? < 1 giving a positive value for AV. It is evident from Eq. (6.12) that isotope
shift increases with the value of J. The effect of Be isotope substitution on the rotational
spectrum of diatomic molecule I2c 180 is illustrated in Figure 6.4.
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Figure 6. ati ‘ .
gure 6.4 Rotational spectrum of (a) diatomic molecule (continuous lines), and

(b) isotopically-substituted diatomic molecule having a mass increase.

Measurement of i ' .
of isotope shift allows pg:m)s;e determination of atomic weight of atoms.
13 ; : A
C™0, the “C atomic weight was estimated as

From the observed spectra of '2C'6Q and

13.007 which is with;
which is within 0.02% of the best value obtained by other methods.

6.5 INTENSITY OF ROTATIONAI 1imiee
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