Assignment #6 solutions

. Almost everyone got this, so no solutions needed.

. It’s straightforward to calculate p = \/2m|E — Vy|h* = \/2(9 X 10731)(1.6 x 10719)(1073%)? ~
5x10° m™, so 1/p ~ 2 x 10719 m. Since a ~ 107° m, we have p > a, and
thus the particle will likely tunnel.

(b) The tunneling probability is easily calculated from the formula provided,
and we find T =~ 0.65, or a 65% chance of tunneling.

. See Maple worksheet.

. (a) Using the fact that a = %[X +iP, and [X, P] = i, we can work out the
first commutator:

[a,a'] = ;[X—I—ZPX—ZP]

[a,a] =1

(b) Since N = a'a, we have [N, a'] = [aTa,al] = aTaa’ — aTaTa. We can use the
commutativity relation to interchange two of the operators in the first term:

aa' —afa=1 = ad=dla+1

and so |[N,a'] = a(aTa + 1) — a'a’a = af

(¢) Note that [N, a] = [a'a,a] = a’aa—aa’a = (aTa—aa')a. Since we know from

part (a) that [a,a ]cwzT —a'a = 1, the commutator in question can immediately
[

be solved as

N,a] =




