Solution

An electron is trapped in a “quantum wire” that is L =4 nm long.

Assume that the potential seen by the electron is approximately
that of an infinite square well.

1: Calculate the ground (lowest) state energy of the electron.

h* 1505 eV -nm?

E =En? with E, =
noo ' 8ml? ik

Using:

; h? 1.505 eV -nm?
_1.505 eV -nm E =

1

—0.0235 eV T oma? PE
where A =2L.

4(4nm)?

2: What photon energy is required to excite the trapped
electron to the next available energy level (i.e., n = 2)7?

=00 En = I’IZE1

So, the energy difference between the
n=2andn=1levels is:

AE = (22 - 12)E, = 3E, = 0.071 eV

Lecture 10, p 24






