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SCHRÖ DINGER EQUATION

Time-independent SE

I’m free!



SCHRÖ DINGER EQUATION

For real systems (H2 molecular)
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https://www.vasp.at/wiki/images/5/5d/VASP_lecture_Basics.pdf

SCHRÖ DINGER EQUATION

Erwin Schrödinger

Nobel Prize in Physics

(1933)

I have 10 

electrons!



DENSITY FUNCTIONAL THEORY



DENSITY FUNCTIONAL THEORY

https://www.vasp.at/wiki/images/5/5d/VASP_lecture_Basics.pdf

Walter Kohn

Nobel Prize in Chemistry 

(1998)



DFT CALCULATION PROCEDURE

https://www.iue.tuwien.ac.at/phd/goes/dissse14.html
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Periodic systems: crystal Nonperiodic systems: molecule

Face-centered cubic (FCC)

structure

Water cluster

-Basis set: plane wave

-Energy band, phonon spectroscopy, electron-

phonon coupling…

-Software: VASP, Quantum Espresso, CP2K…

-Basis set: localized basis function

-Molecular orbital, Hessian matrix, vibrationally

resolved spectroscopy…

-Software: Gaussian, ORCA…

TWO TYPES OF DFT CALCULATIONS



Structure prediction (total energy)

Band structure (energy level)

Cu2Se

Molecular dynamics (force)

[Al(H2O)6]
3+ + NH3 → [Al(H2O)5(OH)]2+ + NH4

+

WHAT CAN DFT DO?



DFT + electron-phonon coupling

DFT + nonadiabatic molecular dynamics 

Mc-Millan expression

λ：e-p coupling constant 

ADVANCED APPLICATIONS OF DFT



QUANTUM MECHANICS CALCULATIONS

Schrödingerequation

H Ψ = E Ψ

DFT

E(r) → E[ρ(r)]

High-performance computer

Multicore parallel

Machine learning

Chem. Sci., 2017,8, 3192-3203



Any 

Questions?
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