(Problem written by team 5. Based on problem 8.6 in Schaum’s QM)

Consider a particle in a central field and assume that the system has a
discrete spectrum. FEach orbital quantum number [ has a minimum energy
value. Show that this minimum value increases as [ increases.

We begin by Writing the Hamiltonian of the system.
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Using H; = ZQWZQ 8‘1 (r? W) + V(r) we have that
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The minimum value of the energy in the state [ is
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The minimum value of the energy in the state [ + 1 is given by
Byt = [ bl Hy+ 5 G dir
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This equation for the l + 1 state can then be written in the form
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Since | 11 |? and zbn EL are positive, the second term in this equation

is always positive. Con31der now the first term. ; is an eigenfunction of the
Hamiltonian H = H; + 2m l(lj;l)
of this hamiltonian. Thus,
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This proves that E! , < E't1
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and corresponds to the minimum eignevalue




