2. Quantum Mechanics (Spring 2004)

A hydrogen atom is in the ground state (n = 1,I = m = 0) for t < 0. Suppose the atom is placed

between the plates of a capacitor, and a weak, spatially uniform but time-dependent decaying field
is applied at ¢ = 0. The field (for t > 0) is

E=E,™™"

for some v > 0. Take E, along the z-axis. What is the probability (to first order in E,) that the
atom will be in each of the four n = 2 states as { — oc? Neglect spin.

You may need some of the funections Ry(r) and Y;™(#, ¢) in the following table:
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Table 1: Some hydrogen atom radial wave functions and spherical harmonics. a is the Bohr radius:
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And an integral
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