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…using the work of many others!
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Effective potential for valence electrons
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Internal electrons are inert, and do not 
participate in the chemical bond



Orthogonalized plane-wave method (Herring, 1940)

Phillips-Kleinman
cancellation theorem

(1959)



Common metal:  Na











The modern era 
of pseudopotentials





: Pseudo wavefunction
<latexit sha1_base64="EhDvc8dDqr5n7Tg486Wgk/tQGLA=">AAAB8HicbVDLSgMxFL1TX7W+prpUJFgEV2VGQV0W3bhswT6gU0omk2lDMw+SjFKGWfoPbkTcKPgF/QR/wW/wJ0ynbtp6IHA45yQ357oxZ1JZ1rdRWFldW98obpa2tnd298zyfktGiSC0SSIeiY6LJeUspE3FFKedWFAcuJy23dHt1G8/UCFZFN6rcUx7AR6EzGcEKy31zXLq5I+kgnqZEw9Z1jcrVtXKgZaJ/UcqtaNJ4+fpeFLvm1+OF5EkoKEiHEvZta1Y9VIsFCOcZiUnkTTGZIQHNM1nZehUSx7yI6FPqFCuzuVwIOU4cHUywGooF72p+J/XTZR/3UtZGCeKhmQ2yE84UhGatkceE5QoPtYEE8H0DxEZYoGJ0jsq6er2YtFl0jqv2pfVi4bewQ3MUIRDOIEzsOEKanAHdWgCgUd4gXf4MITxbLwab7Nowfi7cwBzMD5/Aa3Rk/I=</latexit>

�













non-linear 
core corrections
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Ab-initio pseudopotentials





(Many) newer developments to 
address transferability and cost 

issues

• Refinements of the “node ironing” and 
inversion procedures.

• Ultrasoft pseudopotentials

• Norm-conserving schemes using multiple 
projectors



Databases of curated pseudopotentials
http://www.pseudo-dojo.org/



More…

• Find out how your favorite materials 
simulation code uses pseudopotentials.

• Become familiar with the available databases. 

• Remember to test your pseudopotentials!


