Part I (50 points)   2010/3/26
1. Consider the double-slit experiment as shown in the following figure. What is the pattern on the screen looks like if 10 particles are shot? (10 points) 
[image: image1.emf]
2. Consider a particle of mass m in one dimension bound by a δ-function potential: 
[image: image2.wmf]0
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, where 
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V

 is positive. Find the wave function and the binding energy. (15 points)

3. Consider a one-dimensional simple harmonic oscillator. Construct a linear combination of 
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 and 
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 such that 
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 is as large as possible. [Note that 
[image: image7.wmf])
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] (15 points)
4. Consider the infinite-square-well problem with width L. An electron is initially in the ground state. What is the probability of the electron staying in the ground state if the well width suddenly changes from L to 3L? (10 points)
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Part III  (50 points)    2010/3/26
1. Consider the screened Coulomb (or Yukawa) potential


[image: image9.wmf]r

e

V

r

V

r

o

a

a

-

=

)

(

     (1)

where the length 
[image: image10.wmf]a

1

 may be considered as the range of the potential. Find the Born scattering Amplitude. The unscreened Coulomb potential between two charges 
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 is a limiting case of the potential (1) for
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. Find the differential cross section 
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2. The potential function of a one-dimensional oscillation of mass 
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, and angular frequency
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   where the second term is small compared to the first. Show that the effect of the anharmonic term is to change the energy 
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 of the ground state by 
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. (Hint: 
[image: image22.wmf]).
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, where 
[image: image25.wmf]a

 and 
[image: image26.wmf]+

a

 are the annihilation and creation operators respectively)   (25points)
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