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(b)
The probability of finding the electron in a volume element dV is given by 
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dV

. Since the wave function has spherical symmetry, the volume element dV is identified here with the volume of a spherical shell of radius r, 
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. The probability of finding the electron between r and 
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Integrating by parts, or using a table of integrals, gives 
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In the symmetric combination
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we interchange 
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Comparing with the original shows clearly that 
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 is a symmetric wavefunction as required for bosons. For two bosons in the same state, we set 
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. Because the resulting wavefunction is nonzero, two bosons may indeed occupy the same quantum state.
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From Equation 8.9 we have 
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(a)
2 electrons per state. The lowest states have 
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For 
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(b)
All 8 particles go into the 
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(b)
For the two 1s electrons, 
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For the two 2s electrons, 
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For the four 2p electrons, 
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 is more energetic because it has four unpaired spins compared to six for 
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. According to Hund’s rule, the latter, with two more unpaired spins, should be more stable (and it is). The element is chromium (Cr).
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