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Planck constant: b=6.625x10"% erg sec
Boltzmann constant: k;=1.38x107 erg K*

1.

2.
3.

3.

Using uncertainty principle show that the expectation value of the energy
of a harmonic oscillator can never be less than zero-point emergy. (20
point)

Explain the Zeeman effect and the Stark effect. (20 point)

The sodium D line has & wavelength of 590 nm corresponding to a
transition from the first excited state (3p) to the ground state (3s). What is
the ratio of the stimulated emission to spomtaneous emission at a
temperature of 500 K for the sodiem D line? (20 point)

Calculate the number of photens of all frequencies in a cavity of volume V
at a temperature T. (20 point)

Determine all of the states of a pf configuration of two electrons in LS
coupling. (20 point)
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