NANO 705
Homework 3
Due: F-2/28, 10:00 AM

Show all work. Use additional sheets.

The spherical wave function
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describes an electron in a bound state outside a very narrow, deep potential well, where H = K = ﬁZ/Zm .
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1) Find an expression for its kinetic energy K. [Hint: use K, = —(h /Zm)vr , Where V, =—?r ]
ror

2) Find an expression for the radial electron density o(r) = 4nr? |<|)(r)|2 .

3) Assume other electrons are in the well and the electron-electron energy is
2
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Uee(r): q (@j ‘e—2r/R
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where
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a = 4n8°? =0.053 nm
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Find an expression for the expectation value of the U using
Uee =J;-odr-o(r)-Ue (r)
4) Find the value R =Ry that mimizes the total energy E = K +Uge. EXpress Rpest as a constant times ag .
5) Find the minimum energy Epest = Elr-r,,, - EXpress Epest in rydbergs, where
hZ
2mag

5 =13.6 eV
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