
Chapter 7, continued

Rotation in 2 dimensions

Htotal = Htrans(rcm) + Hvib(τinternal) + Hrot(θ, φ)

Etotal = Etrans + Evib + Erot

ψtot = ψtrans ψvib ψrot

separation of variables
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Switch to polar coordinates:     (x,y)   → (r, φ)
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quantization due to boundary condition

Note:  there is no zero-point energy.  Why?

Classically
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On to 3 dimensions:     (x, y, z)   → (r, θ, φ)
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motion of particle on
the surface of a sphere

≡ Rigid rotor

0   < r   < ∞

0   < θ < π

0   < φ < 2π

volume element r2 sin θ dr dθ dφ

x = r sinθ cosφ
y = r sinθ sinφ
z = r cosθ
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spherical harmonics

depends only on θ depends only on φ

Y(θ, φ) = wave function

separation of variables

⇒ this must be equal to a constant


