Problem 6: Electron in a Finite Square Well (10
pts)

Consider an electron of energy E incident from x=—00 on a symmetric one-
dimensional square well of depth Vp and width L.

0, x < -L/2
V(z) =< —Vo, -L/2<x<L/2
0, x>L/2

a) Write down the solutions to the time-independent Schrodinger Equation
for this situation. There should be five integration constants (2 points)

b) Apply boundary conditions to find the probability that the electron is
transmitted past the finite well (4 points)

c¢) For what values of E is there a 100% probability for transmission past
the well? (2 points)

d) Consider a potential well with V5 large enough for there to be two bound
states. For this well, what is the smallest electron energy (E > 0) for which
there is a 100% probability for transmission? Your answer will depend on
Vo and other parameters in the problem. (2 points)
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