


Level Properties Methods Size

I
Atomic positions and nuclear charges,
properties of free atoms, symmetry, 
temperature, pressure

Input: definition of material
10 kB 

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

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

1 GB
-

1 TB

IV
Efficiency of solar cell, thermoelectric figure of
merit, turn-over frequency of catalyst, etc. 
as a function of temperature and pressure

Modeling, output derived
from levels I-III

10 kB
-

1 MB





S  Seebeck coefficient
s electronic conductivity
k thermal conductivity

𝑍 = 	
𝜎	𝑆&

𝜅()* + 𝜅,-	
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10 MB 
-

10 TB

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

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

1 GB
-

1 TB

IV
Efficiency of solar cell, thermoelectric figure of
merit, turn-over frequency of catalyst, etc. 
as a function of temperature and pressure

Modeling, output derived
from levels I-III
phenotype

10 kB
-

1 MB
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The NoMaD Repository is a joint effort by the groups of
Matthias Scheffler, FHI Berlin and Claudia Draxl, HU Berlin, 
and the Computer Center of the Max-Planck Society.
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