
Core-level energies
On how to model XPS energies



Questions

• How to model core-level binding energies in VASP?
• Relationship to XPS?

• How to extract core-level binding energies?

• Timeline: VASP 3 > VASP 4: unofficial >  VASP 5: more official > VASP 
6: new features



Physical models in VASP

Main tags:
• ICORELEVEL = 0/1/2
• (ISPIN = 2)
• CLNT = atom type
• CLN = N quantum number
• CLL = L quantum number

NELECT = - N + 1 N + 1 N N

CLZ = - 1.0 0.5 1.0 0.5
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Files:
• core_rel.F
• cl_shift.F



Physical models in VASP

• L. Kohler, G. Kresse, 2004, Phys. Rev. B, 70, 165405
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Physical models in VASP

MOLECULES

JSFS
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Reducible Metaloxides: FS or JS reduce a metal-ion > FSn or JSn



Energy extraction

• Various models encountered:
• Using Core States

• Using Energy

• Role of EFermi and Evacuum?



Energy extraction



Energy extraction

• L. Kohler, G. Kresse, 2004, Phys. Rev. B, 70, 165405

• M. Birgersson, et al., 2003, Phys. Rev. B, 67, 45402
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Energy extraction

• M. Birgersson, et al., 2003, Phys. Rev. B, 67, 45402



Summary



A new horizon: VASP 6


