THE POSITION OPERATOR

What is (¢;|r|v¢)?

Consider:

(Wilp|vy) = (Wil [H, x]|vy) = (Wil Hr|y) — (ilrH|yp) = (€5 — €5){Ws|r|2by)

And so:
(Wile|ypy) = (Wilplyg) /(ei — e5)



NORM CONSERVING PSEUDOPOTENTIALS

What is (¢;|r|¢¢) for a non local pseudopotential?

Consider:

(Wilply) + (WillVan lly) = (WillH,x]|[vy) = (ilHrly) — (ilrHy) =
(e: — ef){Wilr[y)

And so:
(ilr[by) = ((ilplvg) + (il [V x]|¥og)) /(e: — )



ULTRASOFT PSEUDOPOTENTIALS

What is (¢;|r|¢¢) when HU = ESU?

Consider:

(Wilply) + (WillVan lly) = (Wil[H,x]|vy) = (WilHrly) — (WirHy) =
(ei — ep){Wilriby) + ei(hi| AST|thy) — ef(ilr AS|ay)

And so:
(Wilr|py) =
((ilplvy) + (Wil [Var, v]|vy) — (s AST|s) + e p(s|vAS|y)) /(5 — €5)



Dielectric function (Re and Im)
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