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While giving some lectures on the theory of Atomic Spectra, we 

came upon a . simple direct proof of the sphericálsymmetry of the 

exchange potential produced bya closed shell. Siice the sandard 

texts (for example Condon and-Shotley or Slater) give quite a dif-

ferent (and to us, far less transparent) proof, it seemed of interest 

to pass our proof along. 

Using the spherical harmonic addition theorem, one readily finds 

that the exchange potential produced by a closed shell can be written 

as

-	 .-. 
where 9	 is the angle between R Fwa R 

V(R 1 ,R 2) then appears in subsequent calculations as a non-.oc.I 

one-electron potential. That is if 	 (t) and t. () are one-

electron functions, then one is interested in calculating quantities 

of the form

.-,	 ->	 ,_,,	 1, -4 

( ) V i") 

We will now show that V is spherically symmetric by showing that it 

commutes with the one-electron angular momentum L = R x p. 

To this end we calculate 
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which by an integration by parts, can be written as 
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We now observe that thought of as a two-electron wave function, 

- 
V(R 1 ,R 2 ), since it involves only the relative orientation of R 1 and 

R 2 ,	 an S-state. Therefore
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we have
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for any'', which proves the point. 
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