










Level Properties Methods Size

I
Atomic positions and nuclear charges,
properties of free atoms, symmetry, 
temperature (T), pressure (P)

Input: definition of material, 
gene

10 kB - 10 MB

II
Total energy, electron density, potential, 
wavefunctions, atomic forces, optimized
geometry, elastic constants, etc.

Density-functional theory
(DFT) and ab initio
molecular dynamics (MD)

10 MB - 10 TB

III

Excitation energies, electrical conductivity, 
dielectric screening, matrix elements of
Coulomb interaction, etc. optical spectra, 
phonon spectra, thermal conductivity, etc.

Many-body perturbation
theory (MBPT), 
DF perturbation theory, 
ab initio MD

1 GB - 10 TB

IV
Thermoelectric figure of merit, turn-over
frequency of catalyst, efficiency of solar cell, 
etc. as a function of T and P

Modeling, output derived
from levels I-III
phenotype

10 kB  - 1 MB

The amount of materials data 
produced on workstations, compute 
clusters, and supercomputers is 
growing exponentially.

Most of it is thrown away ...
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dielectric screening, matrix elements of
Coulomb interaction, etc. optical spectra, 
phonon spectra, thermal conductivity, etc.

Many-body perturbation
theory (MBPT), 
DF perturbation theory, 
ab initio MD

1 GB - 10 TB

IV
Thermoelectric figure of merit, turn-over
frequency of catalyst, efficiency of solar cell, 
etc. as a function of T and P

Modeling, output derived
from levels I-III
phenotype

10 kB  - 1 MB

Why should we compute the same again?

Much of the value of high-throughput 
calculations is wasted without deeper 
Big-Data driven analysis of the 
results.







https://www.youtube.com/watch?v=sI2cPuIGNUU
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https://molmod.ugent.be/deltacodesdft



https://molmod.ugent.be/deltacodesdft





rocksalt zincblende



Results can be reenacted at the 
NOMAD Anlytics Toolkit
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Calculate property
P for many 
materials

Build feature 
space, d

Calculate property 
for test set /

new materials



IP(A), IP(B)





Kings College London

HU Berlin

Univ. Cambridge 

Univ. Barcelona

Aalto Univ. Helsinki

Pintail Dublin

FHI Berlin

DTU Lyngby
MPSD Hamburg




	Foliennummer 1
	Where is condensed-matter theory going?
	Open Science
	NOMAD
	Foliennummer 5
	Materials data and their structure
	Materials data and their structure
	Foliennummer 8
	Our vision is to draw maps
	Foliennummer 10
	The NOMAD Archive
	Foliennummer 12
	The NOMAD Encyclopedia
	Overview page
	Thermal properties
	Foliennummer 16
	�����Data quality
	Delta test
	Delta test
	Delta test
	Back to our vision …
	Big-Data analytics ˗ an example
	Big-Data analytics ˗ an example
	Model building
	Building descriptors
	Building descriptors
	Foliennummer 27
	Foliennummer 28

