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Problem 4 (25 points)
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for x <0

{0
Ux)=

U, for x>0

The electron has an energy less than the step height: £ <U.
For this problem: Use only complex exponentials for wavefunctions

(a) Write down the wave function, ¥/, (x), for Region I. Let A be the amplitude of the

incident wave and B be the amplitude of the reflected wave.
(b) Write down the wave function, i/, (x) , for region II.

(¢c) Which coefficient(s) in Part (a) & (b) should be set to zero? Why?

(d) Use the continuity boundary conditions for ¥/(x) and its slope at x = 0 to find two

relationships among the coefficients.

(e) Evaluate the reflection coefficient:

2
R = reflected probalility flux k, ’B‘
incident probability flux Mz
I

(f) Show that the particle is totally reflected at the step by showing that R = 1.




