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Homework 8 Solutions

To the left of the step the particle is free with kinetic energy E and correspondmg

12
wavenumber k, = (ZT";E) :

w(x)=AeM* +Be™*  x<0

To the right of the step the kinetic energy is reduced to E—U and the wavenumber is
2m(E-U) T2
now k, = T

w(x)=Ce** + De*  x20

with D=0 for waves incident on the step from the left. At x=0 both ¥ and ?’- must
x

be continuous: y(0)=A+B=C

dy| . .
df0=1k,(A~B)=1k2C.

Eliminating C gives A+B=£1-(A—B) or A(%’—— )=B(1;1—+1].Thus,
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4k k,

(ky +K,)

T=1-R=

AsE— U, k; -»0,and R—1, T— 0 (no transmission), in agreement with the result
for any energy E<U.For E » e, k; = k; and R—5 0, T — 1 (perfect transmission)
suggesting correctly that very energetic particles do not see the step and so are
unaffected by it.
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