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b)
The ground state wavefunction has the form of an exponential decay

1
() = NeT

Therefore, Y (r) will be very small when r is large with respect to the constant a,.

.
e %o

If the separation R between the two nuclei are large compared to the Bohr radius, ie, R > a,, the

overlapping between two wavefunctions ¥,(r) and ¥,(r) are negligible.
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Therefore, S(R) — 0.

If R issmall, the overlapping region would be significant. Thus, S(R) = [ dr,"(r)5(r) would be non-

Zero.
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c)
It can be shown that

RZ
S(R)=e F(1+R+)

in atomic unit (unit of length is a,).

| 2 4 6

You can see that S(R) is decreasing with R.

At R = 2, which is close the the equilibrium separation of Hj
S(R=2)=0.586
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The last three
vibrational modes of
CO2 are IR active
because they involve
a change in
molecule's dipole
moment.
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The last three vibrational modes of CO2 are IR active because they involve a change in molecule's dipole moment.
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These three modes of
B I+ H20 are IR active
W‘} because they involve

a change of

molecule's dipole
/ ’\ moment.
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These three modes of H2O are IR active because they involve a change of molecule's dipole moment.





