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CPU power/cost evolution
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> Time flies...
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D Calculation of the vacancy formation energy in aluminium (1988)

4.2. The ideal vacancy

We have done calculations on the vacancy system with supercells containing 8, 16 and
27 sites (7, 15 and 26 atoms). The lattice parameter a, is taken in each case so that

Gillan, M. J. (1989). Journal of Physics: Condensed Matter, 1(4), 689.



Ab initio study of oxygen point defects in GaAs, GaN, and
AIN (1996)

For the defect calculations we used 32-atom supercells,
which are found to give a good convergence with respect to
the system size provided that a proper k-point set 1s used In

Mattila et al., (1996). Physical Review B, 54(23), 16670.



D Ab-initio modelling of defects in MgO (2007)

Table 2

The formation energics from the DIFT calculations for Lthe pairs of isolaled defects as a [unction of Lhe system size

Number of aloms

Formation energy (e¢V)

Vacancy Inlerstitial Mg Frenkel parr O Frenkel parr
8 123 20.04 13.55 13.72
64 5.65 1635 10.07 1193
128 588 16.74 10.33 12 31
180 5.97 16.58 10.35 12.17

Gilbert, et al (2007). Nuclear Instruments and Methods in Physics Research
Section B: Beam Interactions with Materials and Atoms, 255(1), 166-171.



Interaction of Ti and Cr atoms with point defects in bcc vanadium:

A DFT study (2017)
35 F5¢ 3 4 % 4x4 2 X 99X D
Number of atoms 54 128 250
E}’ac(at) 2.50 2.36 2.47
_ - 2.44°
_ — 2.51 [37]
Q}’ac 6.2 6.9 6.6
E(100) 4.13 3.70 3.77
I _ 3.57 [36] _
E(110) 3.81 3.52 3.58
4 _ 3.48 [36] _
g(111) 3.44 3.22 3.29
I 3.14 [36] -

Boev et al. (2017). Journal of Nuclear Materials, 492, 14-21.



} High-throughput DFT screening as a nowadays trend

10,000 to 100,000
materials

10 to 100
materials
candidates




} High-throughput screening

High Throughput

Workflow
Traditional

workflow
/ N calculations
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Time Spent
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Figure 6. Time spent for calculations (and similarly for experiments) as a function of technological developments. With the computer
technological advances, the calculation step can be less time consuming than the setup construction and the results analysis. Adapted
from [145]. Copyright © 2018 American Chemical Society.

Schleder, et al. (2019). Journal of Physics: Materials, 2(3), 032001.

10



} Materials project

The Materials Project by the numbers
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https://next-gen.materialsproject.org/

Welcome to AFLOW, a globally available database of 3,530,330 material compounds with over
734,308,640 calculated properties, and growing.

3,479,057

form. enthalpies

366,988

band structures

172,488

Bader charges

5,650

5,004

thermal properties

1,738

binary systems

30,289

ternary systems

elastic properties

/

150,659

https://aflowlib.org/

quaternary systems
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MatSolver - a web-service for
predicting materials properties.



http://matsolver.ru

