Gasiorowicz 3™ edition Feb 17, 2008
P3-5.

Calculate an electron of mass m=0.9x10"*° kg in an infinite box of dimension a=10" m.

(a) What is the energy difference between the ground state and the first excited state.?
Express your answer in eV.

(b) Suppose the transition from the state n=2 to the state n=1 is accompanied by the

emission of a photon, as given by the Bohr rule. What is the wavelength of the
emitted photon?
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There is a misprint in this problem because u, given by equation (3-21) is for potential
well 0<x<a and hence <x>=0.

If < x ># 0then Ax = v/< x? > — < x >2 but not V< x? > as indicated by this problem.

For this potential well, < x >:%
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Forn =1, AXAp = 0.568%
n =2, AXAp =1.670x
n =3, AXAp = 2.627h

For large n, AXAp ~ aimn, /% or 0.907n#x



