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Setting up the calculation

®Crystal Structure Prediction widget:
o Genera[ ﬂelds — S€e belOW \ Crystal Structure Prediction Scripter...

® |/0 tab - next slide
e (enetic Algorithm tab — after next slide
e Optimization — next slide e

There will be 6 atoms per unit cell.

External pressure 0| GPa
Initial volume 51.57 | A3
Genetic Algorithm = Optimization | 1/O
@General fietds Random number seed @‘

Initial population log prefix initial_population_

. Type (TiOZ)Z Or TiZOLI' Crystal structure prediction log prefix | generation_

[ write population

® eave external pressure at O
e |nitial volume is calculated automatically

»
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Setting up the calculation

®l/0 tab: ®0ptimization tab:
® Leave at default values ® Leave at default values

Chemical Formula |(Ti02)2 Chemical Formula | (Tio2)2
There will be 6 atoms per unit cell. There will be 6 atoms per unit cell.
External pressure 0| GPa External pressure 0| GPa
Initial volume 51.57 | A Initial volume 51.57 | A
Genetic Algorithm = Optimization | /O Genetic Algorithm | Optimization | 1/O
Random number seed Automatid . Force tolerance [ 0.01” eV/A
Initial population log prefix initial_population_ Pressure tolerance 0.1| GPa
Crystal structure prediction log prefix |generation_ Maximum number of steps | 1000 -
& write population Maximum step length 02| A
» »
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Setting up the calculation

®Genetic Algorithm:

® Population size: Number of individual crystal
structures in each generation.

e Number of generations: The number of
iterations the algorithm will go through.

® Selection pressure: Higher values will assign
more weight to structures with a higher fitness
when applying genetic operators.

e Number of elites: Number of individuals used
for creating the next generation. All individuals
with lower fitness are discarded.

e Number to promote: Number of crystal
structures which will be copied to the next
generation without change.

File
Chemical Formula |(TiO2)2

There will be 6 atoms per unit cell.

External pressure

Initial volume

Genetic Algorithm | Optimization = I/O

0| GPa

51.57 | A3

Population Size 10
Number of generations | 20
Selection pressure 2.00
Number of elites 10

Number to promote 4

‘Genetic Uperators
Heredity weight

Permutation weight

50

20

Mutation weighk

30]|

Mutation lattice strain
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Setting up the calculation

®Genetic Operators: e
e Heredity weight: The unnormalized probability e ssom e ot
that an individual in the new generation is External pressure o) Gpe
created by the Heredity operator, combining nitia yolume 51.57 A
two structures from the previous generation. Genetic Algorithm | Optimization | J/O
® Permutation weight: The unnormalized Populptionsize L8
probability of applying the Permutation tumber of generations L2

Selection pressure 2.00

operator, which exchanges the positions of
two atoms of different elements. ombertomonore (2

e Mutation weight: The unnormalized probability [csetcopersers

Number of elites 10

of applying the Mutation operator, which Heredity weight 50
dlStortS the Cell \/\/|th a SymmetrIC Straln Permutation weight 20
matrix, with strain values drawn from a Heton et 2d
GaUSSian distribution With Standard deViatiOI’] Mutation lattice strain 0.7
of Mutation lattice strain.
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Setting up the calculation - Calculator

®Set up a Ti0Z structure in the Builder

®Set up an ATK-Classical calculator
® Set it to the Pedone_2006FeZ parameter set.

®(Copy the calculator to the script from the CSP widget

Calculators Potential Settings

) ATK-DFT Parameter set | Pedone_2006Fe2

-} ATK-SE: Extended Hiickel Literature References

) ATK-SE: Slater-Koster A. Pedone and G. Malavasi and M. Menziani and A. Cormack and U. Segre, A new self-
) consistent empirical interatomic potential model for oxides, silicates and silica-based

@® ATK-Classical glasses, J. Phys. Chem. B, 110, pp. 11780-11795, 2006.

) Abinit

) FHI-aims
Additional Info
Calculator settings

Potential
10
& save @& Print

File Rutile.nc .. | Label

oK
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Results - main log-file

®Niching: Duplicate individuals !~ !

Killing individual

| 0 |
are discarded. | Killng tndtvidual 1 |
| 6 |

Killing individual

©Fitness: The negative of the invidust or Fiiness sazmse +
enthalpy.

symmetry: P4_2/mnm Volume: 63.5550
Max Force: 0.0056 Max Stress Error: 0.0929
History: IPPPPPPPPPPPPPPPPPPPP
Individual 1: Fitness: 93.978255
Symmetry: I4_1/amd Volume: 70.0359
Max Force: 0.0025 Max Stress Error: 0.0380
History: IPPPPPPPPPPPPPPPPPPPP
Individual 2: Fitness: 93.796305
symmetry: Fd-3m Volume: 139.6049
Max Force: 0.0099 Max Stress Error: 0.0357

| |
| |
| |
| I
®@History: The sequence of | i
operations leading to this i _ i
crystal structure. RURTIRENG ;

i i

| |

| |

| |

| |

| |

| |

| |

symmetry: Cmcm Volume: 87.9469
Max Force: 0.0074 Max Stress Error: 0.0533
History: IPPPPPPPPPPPPPPPPPPPP
Individual 4: Fitness: 93.388660
Symmetry: Imcm Volume: 100.2970
Max Force: 0.0092 Max Stress Error: 0.0912
History: IPPPPPPPPPPPPPPPPPPPH
Individual 5: Fitness: 92.364891
Symmetry: Imm2 Volume: 86.5277

@Symmetries PLI-_Z/mnm and Max Force: 0.0042 Max Stress Error: 0.0761
4 1/amd are consistent with ' HLSKOry: TOPPOTTROOOOITIRION e !

| Legend: I=Initial P=Promotion H=Heredity M=Mutation X=Permutation ||
t'l d t | fitness in units of eV |
ru I e an ana ase- | force in units of eV/Angstrom |
| |

stress 1in units of GPa
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®All BulkConfigurations are available in .nc-files for each
generation

» 1st-run/generation_5

v 1st-run/generation_20

R
B
E
K

generation_20.nc  generation_20.nc  generation_20.nc  generation_20.nc  generation_20.nc  generation_20.nc
gID000 gID001 gID002 glD003 glD004 gID005

-
E
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» 1st-run/generation_7

» 1st-run/generation_11
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