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Many body problem and how to move atoms
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And more in the manual...

Verlet - NVE [ Coordinates, Forces ]

() (]
ﬁ;gv:icoordinates ]

Nose - NVT

Anneal

NoseParrinelloRahman (NPT)
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Changes in the input file Set runtype to MD:

* MD.TypeOfRun Verlet, Nose, ...

Set the initial time step:
* MD.InitialTimeStep 1

MOre OP thnS ln Set the final time step:

* MD.FinalTimeStep 100

the manual

Set the time step:
* MD.LengthTimeStep 1 fs

Set temperature/pressure
* MD.TargetTemperature 300 K
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When relevant, one can constrain the movement of atoms

Q- @ .
[ PN “ ° %block GeometryConstraints
W PN (& PS atom Cu
o (& PS [~ %endblock GeometryConstraints
” (#) . ™)
¢ PN Q ° or
[#) ™)

] %block GeometryConstraints
|i position from 1 to 48
%endblock GeometryConstraints

© Constrained

@ Free
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Both geometry optimization and molecular dynamics allow for that

* Files that can be read:
» SystemLabel.XV (vel. and coord.)
e SystemLabel.X_RESTART
 Xisthe type of MD

* Manually:
* Insert the last coordinates;
 For MD, initial velocities will be generated in

this case.

* The SystemLabel.{ANI,MDE} will be updated

Molecular dynamics using SIESTA

Make sure files will be read

* MD.UseSaveXV true
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Not everything is printed by default...

* Mulliken charges:
*  WriteMullikenPop 1

Charges for MD:
* PartialChargesAtEveryGeometry true

Electrostatic potential:
* SaveElectrostaticPotential true

Total potential:
* SaveTotalPotential true

Coordinate steps:
* WriteCoorStep true
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Types of post-processing that can be done

* Files:

* Systemlabel. MDE To plot directly on the terminal
* Temperature, energy...

» SystemLabel.out Executable

* Grep command can be used to extract -

information to be plotted.

To plot the energies:

plot_md.sh SystemLabel.MDE 1 2 #will plot the first and second columns of the MDE file
To plot the energies from a grep command:

grep enth | plot_md.sh ‘<cat’ 1 4 #will plot the first and fourth columns of the grep outcome
If you want to define ranges:

plot_md.sh SystemLabel.MDE 1 2 5 10 #from step 5 to 10
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Types of post-processing that can be done

nct@1147@login2:~/structure—optimization/work-files/SiH> grep enth sih.out
Executa ble Target cnthalpy (eV/cell)  -6837.8321
alpy (eV/cell) -6840.8775
alpy (eV/cell) -6842.3403
alpy (eV/cell) -6843.6833
alpy (eV/cell) -6843.5560
alpy (eV/cell) —-6843.7513
alpy (eV/cell) -6843.4228
alpy (eV/cell) —6844.0485
alpy (eV/cell) —6844,0049
alpy (eV/cell) —6844.08985
alpy (eV/cell) -6844.1035
alpy (eV/cell) —6844.1169
alpy (eV/cell) -6844.1208
alpy (eV/cell) -6844.1220
alpy (eV/cell) -6844,1253
alpy (eV/cell) -6844.1175
alpy (eV/cell) -6844.1253
alpy (eV/cell) —6844.1263
alpy (eV/cell) —-6844.1268
alpy (eV/cell) -6844.1279
nct@1147@login2:~/structure—optimization/work-files/SiH> grep enth sih.out | plot_md.sh '<cat' @ 4

+ '<cat' using @:4 +....+ +

-] 2

nct@1147@login2:~/structure—optimization/work-files/SiH>
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Files that can be used for that

* Files:
e SystemLabel.ANI
* Coordinates trajectory.

e SystemLabel. STRUCT_OUT
e Last coordinates;
* Need to be converted into PDB:
* ASE, for instance.

V <ase convert SystemLabel. STRUCT _OUT SystemLabel.pdb>

Visual-Molecular Dynamics

vmd -xyz SystemLabel.ANI
vmd SystemLabel.pdb
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Let’s try the tutorials! Questions before?

/leonardo_work/EUHPC _TDO02 _030/siesta-tutorials/day4-Thu/01-MolecularDynamics
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Examples of analysis that could be done

nct@1147@login2:~/molecular-dynamics/work-files/H2_md> plot_md.sh Si@@1+H2_NVE.MDE 1 3
nct@1147@login2:~/molecular-dynamics/work-files/H2_md> plot_md.sh Si@@1+H2.MDE 1 3

-3326.5 +4 + + + + + ++ + 'Si@@1+H2_NVE.MDE' using 1:3
+ +'SiP@1+H2.MDE' using 1:3 +....+ + +
-3327 ++ ++ : +1
[ I H o + e 1t
-3327.5 ++ ++ -3327 H HE H + 4
‘ [ I : : HEH ++ +
=3328 ++++4+ ++ -3327.5 : : H HEH +
I | | H o+ + 4+ oD 4t
-3328.5 ++ H ++ -3328 s T+ o+ o+
\ : !
: | | H : +
-3329 + + ++ ++ -3328.5
\
-3329.5 + 4+ o+ ++ -3329
T+ +  ++
-3330 ++ + + + +: o+ o+ ++ T,
++ e s A S o -3329.5
-3330.5 it o+ + + +++ I+t + g
+ + + o+ + —3330 ++
-3331 + " ++
e 80 90 100

¥

+
OF+t——F—F——FNF S F——F + F

+ +

+

+

+

+

[

nct@1147@login2:~/molecular-dynamics/work-files/H2_md> I
nct@1147@login2:~/molecular-dynamics/work-files/H2_md> I

Molecular dynamics using SIESTA Ernane de Freitas Martins 14



., R
Some outcomes % [CN28

de Nanociéncia
i Nanotecnologia

nct®1147@1login2:~/molecular-dynamics/work—-files/H2_md> plot_md.sh Si@@1+H2.MDE 1 2

Examples of analysis that could be done

v v

e A e et 2 1
10 28 30 40 50 60 70 80 90 1ee

S+ t—t—t—t—tt—t—t—t

nct81147@1ogin2:~/molecular-dynamics/work—-files/H2_md>
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That’s it!
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