The matrix elements of the hamiltonian are

h/g
<k+G|H—-¢|k+G' > = (—2m(k+G)2—e>6GG/ +2M:SM(G—G’)<VH(G—G’)+Zi:vw(k+G,k+G’)>
+ VHartree(G - GI) + VZC(G - GI) (16)

Divergent Terms in the potential
The Hartree term, Viartree(G), and local potential term, >, S,(G)V,.(G), are separately divergent at G = 0 and must be treated in a special way. Let us consider

their sum 17(1') = Vioe(r) + Vizartree(r). Its G = 0 term is not divergent:

V(G =0)= é/dr (Z V,(r—d,) + %é/ :f;),'dr') = éZ/dr (VH(T) + Z*:2> = éZau (17)

where we used

Zu62 1
Valr) ~ ==t— forlarger, = [ n(r) = > 7. (18)
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The «,, are parameters depending only on the pseudopotential.



