Fr. 00

Problem 1: Step Potential (10 points) '

Consider the potential V{z)

. 0, r<0
V(“C)_{ -V, z>0
A particle of mass m and kinetic energy F approaches the step from 2 < 0.
- . . .
&) Write the solution to Schrodinger’s equation for z < 0. (1 pt)

Write the solution to Schrodinger’s equation for © > 0. (1 pt)

o/ Sketch the wave function for z < 0 as well as z > 0. Making sure to describe how the
ampplitude and frequency of the wave function changes. (1 pt)

What is the probability that particle will reflect back if E = V/87 (2 pts)

Dj{ What is the probability that the particle will be transmitted if I = V/8. (2 pts)
(Détermine the transmission probability directly by using the flow of probability current
and do not simply use 7" =1 — R}

)‘)/ Show that T+ R = 1. What dees this mean physically? (1 pt)

ﬁ'/ If instead the particle approached the step from = > 0, how do your answers to parts
a}, b), d) and e} change? (2 pts)
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