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Perdew and Zunger SIC (PZ-SIC)
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e SIC One-Electron Hamiltonian
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Perdew and Zunger SIC (PZ-SIC)
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BS1C = WS [n) — 3 010 [nEO) |EO) (5

diagonalization

quasi-particle orbitals energy levels
(named KS orbitals)




SIC Constraint
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Perdew and Zunger SIC (PZ-SIC)

Why LOs are introduced? PZ-SIC : remove all single-electron self-interaction errors

1. the SIC total energy is global minimum.

Esic[nfC) = Exs — Y Ees[nfC] + Exc[nf )]




Perdew and Zunger SIC (PZ-SIC)

1. global minimum

2. Hamiltonion is Hermitian




SIC constraint : Hermitian Operator
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SIC constraint : Hermitian Operator

BSIC = 3 (BT[] + 051C [ [6E0 ) (9F)
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lots of work

Newton method requires




SIC constraint : Hermitian Operator
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SIC constraint : Hermitian Operator
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SIC constraint : initial Guess
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SIC constraint : initial Guess

[1. gloable minimum ] initial guess of LO :
80% atomic orbital + 20% KS orbitals

2. Hamiltonion Hermitian Operator

Hy @ KSorbitals Og1, Og

o1 = 0.8¢7L(r — R1) + 0.205;

P10 = 0.8¢%L(r — Rs) + 0.20,




Implementation
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Implementation
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Rotation Symmetry : Benzene and H6

Model Benzene

— CCSD(T)
= @ SCAN

X : . |e @ SIC SCAN
05 Rt borsdod {0 @ SIC SCAN(fix)

0.6

04k Ngio S S— S S il

(] SIS .......... .......... SR

AE [eV]

02 v W B M W

| I A S N A ¢ ]

00| i S—_— g OO SN

on S N R R R
-4 -3 -2 -1 0 1 2 3 4

r = 1.398 4 r = 0.987A o]




Rotation Symmetry : Diatomic Molecule




Rotation Symmetry : Diatomic Molecule
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Rotation Symmetry : Diatomic Molecule
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Rotation Symmetry : Diatomic Molecule




SIC for Solid : Diamond

Indirect Gap (eV) 5.49 4.41 5.04
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SIC for Solid : Diamond
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SIC for Solid : Diamond
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e PZ-SIC constraint can be transformed to an eigen problem
e ground state symmetry is correct for diatomic molecules

 The band structure of diamond is basically right,
but still has some problems

Next steps :

e improve the band structure

e try more systems, like Si, c-BN

Thank you




