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[1] I.E. Castelli, T. Olsen, S. Datta, D.D. Landis, K.S. Thygesen, S. Dahl, K.W. Jacobsen, 
Energy & Environmental Science, in printing.



  

Heat Map

Visual 
representation of 
selected 
properties for our 
sets of data



  

Search Box

Data view of our 
sets of data with 
restrictions on 
properties 
selected by the 
user



  

Manual

Here you are!



  

Heat Map
           Search box Heat map



  

Search Box
Combination:

Chemical composition in 
the perovskite crystal 
structure;

Available sets:
-   ABO

3
;

-   ABO
2
N.

Cubic perovskite structure:

Update the matrix! 



  

Search Box
Action on Click:

Band edges position or 
calculation data are 
available with a click on 
each small square in the 
heat map.



  

Action on Click
Show band edges:

(in order of appearance)

Composition

Heat of Formation

Indirect Gap
Direct Gap

Band edges position 
for the indirect 
(direct) bandgap

DOI of the paper 
where this data has 
been published first



  

Action on Click

Show calculation 
data:

All data available 
from the calculation

Download 



  

DFT method
Our calculations are performed using the Plane-waves DFT code                 ; 

All the structures have been fully optimized using an RPBE functional [2];

For the evaluation of the bandgap, the GLLB-SC functional [3] has been 
used;

The heat of formation has been calculated using a linear programming 
algorithm with a vast pool of references. Oxygen has been taken at the 
chemical potential of water:

[2] J. Nørskov et al., Journal of Physical Chemistry B, 2004, 108, 17886-17892.
[3] O. Gritsenko et al., Journal of Physical Review A, 1995, 51, 1944.



  

DFT method
GLLB-SC Potential [3]:

GLLB: Gritsenko, van Leeuwen, van Lenthe and Baerends
SC: Solid and Correlation. Better description for solids.
GLLB: B

88
 and no correlation.

Screening potential

Exchange response: it 
contains the derivative 
discontinuity



  

DFT method
The position of the band edges have been obtained using the empirical 
equation [4,5]:

 
Where:

-                                   is the absolute 
electronegativity (Mulliken scale);
-   A is the electron affinity;
-   I

1
 is the first ionization energy;

-   E
gap

 is the bandgap;

-   E
0
 is the reference electrode relative to vacuum.

[4] M.A. Butler et al., Journal of  the Electrochemical Society, 1978, 125, 228-232.
[5] Y. Xu et al., American Minearalogist, 2000, 85, 543-556.

More detail of the method:
[6] I.E. Castelli, T. Olsen, S. Datta, D.D. Landis, K.S. Thygesen, S. Dahl, K.W. 
Jacobsen, Energy & Environmental Science, Supplemenary Online Information, in 
printing.

χ=1/2 (A+I 1)



  

Search Box
X axis ticks:

A- and B- ion are not 
equivalent in the cubic 
perovskite structure. 
Select which of the two 
has to be shown along the 
X axis



  

Search Box
X/Y sort order:

Different orders for the 
chemical elements are 
available:
-   Alphabetical;
-   Atomic number;
-   Electronegativity;
-   First Ionization Energy;
-   Weight;
-   Density;
-   Abundance;
-   Atomic Radii;
-   Covalent Radii;
-   Lowest possible 
oxidation number;
-   Pettiform Map;
-   Cost.



  

Search Box
Width/Height:

Width and Height of the 
heat map.
A square table correspond 
to 800*1200



  

Search Box
References:

Combinations to include in 
the pool of references for 
the LINEAR 
PROGRAMMING 
algorithm used for the 
evaluation of the formation 
energy. Only the most 
stable structure for each 
combination has been 
included



  

Search Box
Triangle #:

Each square in the pattern 
can be divided in up to 4 
triangles with different 
properties:
-   Heat of Formation;
-   Indirect bandgap 
(GLLBSC ind-gap);
-   Direct bandgap
(GLLBSC dir-gap);
-   ASE total energy.

Different color maps can 
be chosen by the user 
(default values as in [1])



  

Search Box
Update matrix:

I am done with the 
settings, show me the 
resulting heat map!



  

Heat Map
Heat map resulting from 
the default values in the 
search box as in [1].



  

Heat Map
Heat map using the 
Pettiform map as order.

Information about the 
composition and value of 
each triangle comes out 
with a mouse movement 
on the heat map.

A click on each 
combination-square opens 
the band edges analysis 
or the calculation data.



  

Data View
           Search box Data table



  

Search box
Here the user can restrict 
his search to some 
criteria, such as stability or 
size of the gap, and see in 
the data table which 
combinations fulfill the 
requirements.

Combination and 
References:
As in the heat map



  

Search box
Keywords:
Identifier for a group of 
calculations. It can be the 
chemical formula, the 
anion composition...



  

Search box
Restriction #:
Requirements that the 
data must fulfill.
Restriction available:
-   heat of formation;
-   size of the gap.

(in a not-to-far-future also 
band edges position).



  

Search box
Selection of atoms:
Restrict the search on a 
particular set of atoms
(All if none are chosen).

Update!!



  

Search box
Water splitting candidates in ABO2N composition:



  

Data Table
Water splitting candidates in ABO2N composition:

(in order of appearance):
Id of the calculation;
A- and B-ion;
Heat of formation;
Direct bandgap;
Indirect bandgap;
Atomic composition;
Keywords,
Data description;
DOI of the paper 
relative to the data;
Download the data in 
different formats.



  

How to cite

Please, remember to cite:
[1] I.E. Castelli, T. Olsen, S. Datta, 
D.D. Landis, K.S. Thygesen, S. 
Dahl, K.W. Jacobsen, Energy & 
Environmental Science, in printing.
[2] Computational Materials 
Repository, https://cmr.fysik.dtu.dk/.
[3] The papers corresponding to the 
data you have used (the DOI is in 
the data table).

Thanks!

Data provided and mantained by Ivano E. Castelli
Database developped by David Landis
For questions about the data, please contact ivano.castelli(at)fysik.dtu.dk

https://cmr.fysik.dtu.dk/
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