國立嘉義大學九十八學年度

光電暨固態電子研究所碩士班(甲組)招生考試試題

科目：近代物理
1. The total energy of a neutron is five times its rest energy. Answer the following questions: (20%)
(a) Find the neutron’s rest energy in electron volts. (Hint: mn = 1.68(10(27 kg) 

(b) Determine the kinetic energy of the neutron in electron volts. 

(c) What speed (in units of c) is the neutron moving in this case? 

(d) What is the neutron’s momentum in unit of MeV/c?  

2. Suppose that light of total intensity 1.0 (W/cm2 falls on a clean zinc (Zn) sample which the area is 1.0(1.0 cm2. Assume that the Zn sample reflects 95% of the light (absorbs 5% of the light) and that only 3% of the absorbed energy lies in the ultraviolet (UV) region of the spectrum above the cutoff frequency. (20%)
(a) What intensity is actually available for the photoelectric effect?

(b) Assuming that one photon can generate one electron, how many electrons will be emitted per second in an effective wavelength of 250 nm of the UV region.

(c) Calculate the current in the phototube in units of nano-amperes (nA).

(d) If the cutoff frequency is 1.04(1015 Hz, Find the stopping voltage for Zn if photoelectrons are produced by the wavelength 233.5 nm.  

3. (a) Explain why you observe two different types of diffraction patterns in the following two figures. (b) What does the observed spots or rings indicate? Explain briefly. (Hint: Exclude your answer for                 

different materials)  (20%)
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4. Draw the probability density for the state of a simple harmonic quantum oscillator with quantum number n = 8. Compared to the classical probabilities, can you comment the difference between these two cases? If the quantum numbers is infinite, discuss and compare your prediction by correspondence principle. (15%)

5. Consider a d electron in a one-electron atomic system. Calculate the values (a) j, L, S, and J, (b) possible angles between L and S. (c) Please write down the possible states with spectroscopic notation. (15%)
6. Verify that the spherical harmonic 
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, is an eigenfunction of L2 and of Lz with quantum number l =1 and m =1. (Reference:
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