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Following the 5W rule

DFT/MBPT from an exciting perspective 

exciting functionalities

Subsidiary tools

XML input format
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The 5W Rule

What?

Why?

Who?

Where?

When?



What is ?

❑ Computation package based on

–Density-functional theory

–Many-body perturbation theory



What is ?



What is ?

❑ Computation package based on

–Density-functional theory

–Many-body perturbation theory

❑ Basis functions

–Augmented plane waves (L)APW + lo



Why is special?

❑ All-electron

–Core + valence electrons   

❑ Full-potential

–Non spherical potentials inside MT

❑ Open source

❑ High standard of accuracy

–Golden standard of DFT



Who is ?

You!



Where is ?

When?



Where is ?

Main hub:

Leoben (Austria) 

Up to 2011



Where is ?

November 2011



Where is ?

Main hub:

Berlin (Germany) 

Since 2012



Where is ?

Main hub:

Berlin (Germany) 

Riga

Stockholm / Oslo

Linköping

Leoben



Where is ?

WWE



DFT in

❖ Solution of Kohn-Sham (KS) equations:

❖ Expansion in basis functions (APW+LO)

❖ Size of the basis set controlled by parameter

(rgkmax)



IMuffin-tin (MT) and imterstitial (  ) regions
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(Linear) augmented plane waves: (L)APW



Local orbitals: LO

0 0



``species´´ file



DFT in

❖ Secular equations (matrix equations) 

❖ Brillouin-zone integration:

Regular grid of points in reciprocal space (ngridk)



Functionalities

❑ Groundstate properties (DFT)
– Lattice constants, elastic moduli, EOS, 

forces, lattice relaxation, phonons

– KS electronic band structure, KS DOS

– Spin-polarized calculations

❑ Excitations (MBPT+TDDFT)
– GW, BSE 

– Quasi-particle (QP) band structure

– Theoretical spectroscopya



Main exciting Reference

J. Phys: Condens. Matter 26 (2014) 363202



: Tools & more

ElaStic (talk)

CELL (talk)

LayerOptics

NOMAD project



The NOMAD Project



Input Format



Input Format

❑ eXtensible Markup Language (XML)

❑ Input validation syntax

– Elements ->  actions

–Attributes ->  parameter



<input>

<title> Title </title>

<structure …> … </structure>

…

</input>

input.xml



<input>

<title> Title </title>

<structure speciespath=´´/path/species´´>

…

</structure>

…

</input>

input.xml



<input>

<title> Title </title>

<structure …> … </structure>

<groundstate …> … </groundstate>

…

</input>

input.xml



<input>

<title> Title </title>

<structure …> … </structure>

<groundstate ngridk=´´8 8 8´´ …>

…

</groundstate>

…

</input>

input.xml



<input>

<title> Title </title>

<structure …> … </structure>

<groundstate …> … </groundstate>

<relax …>

</relax>

…

</input>

input.xml



<input>

…

<phonon …> … </phonon>

</input>

input.xml

Website:   Input Reference



Neon



exciting Website

http://exciting-code.org
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Hands-on Tutorials



Hands-on Tutorials



Hands-on Tutorials



Recommendations

❑ Sit always at the same workstation

❑ Run all tutorial exercises on the
local disk: /home/tutorials

❑ Follow all instructions



Hands-on Tutorials



The Last Slide: We are so Excited!


