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Materials Modeling using Density Functional Theory
F. Giustino, Oxford, 2014
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Computational materials modeling from first principles
Many-body Schrodinger equation

Density functional theory + Supplementary ( Kohanoff)
Equilibrium structures of materials: fundamentals
Equilibrium structures of materials: calculations vs. experiment
Elastic properties of materials

Vibrations of molecules and solids

Phonons, vibrational spectroscopy and thermodynamics
Band structures and photoelectron spectroscopy

10. Dielectric function and optical spectra

11. Density functional theory and magnetic materials
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Quantum Mechanical Actutation of MEMS by the Casimir Force
H.B. Chan, et al., Science 291, 1941 (2001)
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Physical Review &lxs 5 0 dlis 25

olgs
GGA functional (1995), Perdew, Burke, Ern 27,7187
Colle-Salvetti correlation-energy (1988), Lee, Yang,Parr 27,008
Kohn-Sham Equations (1965), Kohn, Sham 19,812
Density-functional exchange-energy (1988), Becke 16,048
Inhomogeneous Electron Gas (1964), Hohenberg , Kohn 15,865
PAW method (1999), Kresse, Joubert 11,677
PAW method (1994), Bl6chl 11,101
Analytic representation of correlation energy (1992), Perdew, Wang 9,442
Self-interaction correction to DFT (1981), Perdew, Zunger 9,376
Applications of GGA (1992), Perdew 9,120
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S B Altmetric: 12 Citations: 635 More detail »

Letter

Theoretical and experimental evidence
for a post-perovskite phase of MgSiOg in
Earth's D” layer

s

Artem R. Oga novE g Shigeaki Ono
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Altmetric: 0  Citations: 951 More detail >

Computational high-throughput

screening of electrocatalytic materials for
hydrogen evolution

Jeff Greeley, Thomas F. Jaramillo, Jacob Bonde, Ib Chorkendorff & Jens K. Nerskov =

Nature Materials 5, 909-913 (2006) Received: 30 June 2006
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Figure 4 Pareto-optimal plot of stability and activity of surface alloys for the

Flgure 3 Computational high-throughput screening for |A G| on 256 pure e, .
HER. The stabilization free-energy can be thought of as a free energy of formation

metals and surface alloys. The rows indicate the identity of the pure metal

The free energy of hydrogen adsorption AG,, : a reasonable descriptor of
hydrogen evolution activity for a wide variety of metals and alloys.

The optimum value should be around AG, =0
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COMMUNICATIONS

| mmmcanons W (2014)

Vacuum region
Article | Published: 16 April 2014

Self-assembled ultrathin nanotubes on
diamond (100) surface

Reconstructed
¥ surface

Unreconstructed
¥ surface

Shaohua Lu, Yanchao Wang, Hanyu Liu, Mao-sheng Miao B8 &Yanming Ma

Discovery of self - assembled CNTs on the
diamond (100) surface highlights the power
of the intelligent surface structure search and
reveals the chemical complexity of a
seemingly simple system.

_. Bulk region
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