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Motivation

Why are hybrids needed? J [ Why we need high precision methods?]
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Band gap survey for 26 materials
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[ Comparison with result obtained with LAPW code exciting. ]
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Methods, functionality and precision
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Linearized augmented plane wave
(LAPW) basis
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Linearized augmented plane wave
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Linearized augmented plane wave
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Molecules — total HF energy

Interstitial region basis convergence.
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Molecules — HF reaction energy

Reaction energy E L _F
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Molecules — HF reaction energy

Ereaction products — Ereactants

error [kcal/mol]
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exciting (LAPW)

NWChem (LCAO)
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Molecules — HF reaction energy
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- - corresponds to CBL
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- error above chemical accuracy (1 kcal/mol)
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Si interstitial defects - HF formation energy
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Si interstitial defects - HF formation energy
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Si interstitial defects - HF formatignoenergy
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Band gap NaCl with PBEO
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Summary

By generating radial core and basis functions with a consistent Hamiltonian (instead of a
PBE) itis possible to achieve total energy precision of a few yHa.

In hybrid calculation the choice of the core and basis function type (standard PBE or
new Hamiltonian consistent hybrid) introduces an unsignificant error:

o Molecule reaction energies: max. error 0.04 kcal/mol (ClF;)
o Siinterstitial defect formation energy: max. error 0.1 kcal/mol
o Band gaps: max. error <10 meV

The correct core state eigenvalues allows to use hybrid calculations in a core electron
spectroscopy.
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