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1. Assume that there 13 a transparent object with refractive index », and length L.
Light can emit from one end, propagate inside of the object, and reflect back from
the oiher end. When the object 15 at rest, the time for ight to make a round op
is measured by an observer to be £

(i} Let the object move with speed V in the direction perpendicular to the light
propagation. What is the time the observer measured for light to make a round
trip? (1094)

(i) TIf the object move with the same speed, but in the diection of light
propagation, what is the time the observer measured for light (o make the same
round trip? {10%)

2. State four expenments and explain how the resulls suppart the panicle-like
properties of light. {20%)

3. (1) State the de Broglic's hvpothesis for wave-particie relationship. (5%)

(i) Use the hypothesis to shaw that the group velocity of a de Broglie wave F,
equals to the velocity P of the same particle. (5%)
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1. Compare the uncertainty in the momentym of an electron confined to a remon of linear dimension
gy with the momenurn of an electron in a ground-state Bohr orbit. (30%4)

5. For single-photon excitation of the first excitation state of hydrogen, only 10.2eV photons will
work. However, any single eleciron with K. E>10.2eV will work.  Explain. {3%)

f. Please expiain {2) induced absorption, (b) spontanecus emission, and {¢) induced emission. (3%]
7. DPlease state principle of the three-level laser, {794)

8. The only way for the wave function to be constant in 3 certain region of space 18 for the kinetic

energy o be zera there,  Prove this condition by using the cne-dimensional, time independent,
notrelativistic Schrodinger wave equation. {13%4)
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2. The semiclassical amplitude, A, of & harmonic oscillator can be obtained trom —E-mmj_-{‘ =K,

Show that A is guantized and find its allowed values Why can || be greater than 47 [12%)
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