

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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  This is a tutorial for the VOTCA-XTP package

How to approach the tutorial? Click here [https://github.com/votca/xtp-tutorials/blob/master/guide/TUTORIAL].

Installation instructions and developer information can be found
here [https://github.com/votca/votca/blob/master/share/doc/INSTALL]

Further information on VOTCA can be found at
http://www.votca.org

The development of VOTCA is mainly funded by academic research grants. If you
use this package, please cite the VOTCA papers:


	Excited-State Electronic Structure of Molecules Using Many-Body Green’s Functions: Quasiparticles and Electron-Hole Excitations with VOTCA-XTP,
G. Tirimbo, V. Sundaram, O. Caylak, W. Scharpach, J. Sijen, C. Junghans, J. Brown, F. Zapata Ruiz, N. Renaud, J. Wehner, and B. Baumeier,
ChemRxiv:11477895 (2020).


	Electronic Excitations in Complex Molecular Environments: Many-Body Green’s
Functions Theory in VOTCA-XTP Jens Wehner, Lothar Brombacher, Joshua Brown,
Christoph Junghans, Onur Caylak, Yuriy Khalak, Pranav Madhikar, Gianluca
Tirimbo, Björn Baumeier J. Chem. Theory Comput. 14, 6353 (2018).


	Microscopic simulations of charge transport in disordered organic semiconductors
V. Ruehle, A. Lukyanov, F. May, M. Schrader, T. Vehoff, J. Kirkpatrick, B. Baumeier and D. Andrienko
J. Chem. Theo. Comp. 7, 3335-3345 (2011)


	Versatile Object-oriented Toolkit for Coarse-graining Applications,
V.Ruehle, C. Junghans, A. Lukyanov, K. Kremer, D. Andrienko,
J. Chem. Theo. Comp. 5 (12), 3211 (2009)




In case of questions, please post them in the google discussion group
for votca at here [https://groups.google.com/forum/#%21forum/votca]

You can contact the VOTCA Development Team at devs@votca.org.



          

      

      

    

  

    
      
          
            
  
How to prepare the files for a VOTCA XTP system


Mapping file

Use the -m flag of xtp_map to get an initial mapping file.

split the initial molecule into more segments if useful. For small molecules this is rarely necessary. Polymers are more difficult.

For each segment you have to make a .xyz file.




XYZ FILES

Create a .xyz file from the xtp_map -m output.

For molecules with long side chains it may be better to cut these off. Just remove the atoms from the .xyz file.

Choose either ORCA, GAUSSIAN or NWCHEM as your qmpackage.

Optimise this geometry for groundstate electron/hole/singlet/triplet depending on what you want to do later.
You can find input files for ORCA in the subfolders of here [https://github.com/votca/xtp-tutorials/tree/electrostatics/LAMMPS/Thiophene/QC_FILES].
You can find input files for GAUSSIAN in here [https://github.com/votca/xtp-tutorials/tree/electrostatics/GROMACS/Methane/QC_FILES].

Add the filepaths of the .xyz files to the mapping file.




MPS FILES

Use the optimised geometries to calculate CHELPG charges and polarizabilities for groundstate electron/hole/singlet/triplet states.
You can find input files for ORCA in here [https://github.com/votca/xtp-tutorials/tree/electrostatics/LAMMPS/Thiophene/MP_FILES].
You can find input files for GAUSSIAN in here [https://github.com/votca/xtp-tutorials/tree/electrostatics/GROMACS/Methane/QC_FILES].

Use xtp_tools -e log2mps to create .mps files from the chelpg qmpackage output for each state.

Use xtp_tools -e molpol to create atomic polarizabilities for these .mps files.

Add these filepaths to the mapping file.




REORGANISATION ENERGIES

Calculate groundstate energy in excited state geometries UnX.

Calculate excited state energies in groundstate geometries UxN.

You still have groudstate energy in groundstate geometry from the .xyz files UnN.

You still have excited state energy in  excited state geometry from the .xyz files UxX.

Add the differences between these energies to mapping file.




FRAGMENTS

If your segment consists of multiple conjugated fragments (“rings”) you might want to split it into multiple fragments, so in the mapping they can rotate with respect to each other.

For each fragment add the qmatoms and multipoles. If you have cut sidechains of replace these atoms by “:”.




LOCAL FRAME

Choose three atoms in each fragment. Normally just take the heaviest or those which are the most rigidly bond to each other.




WEIGHTS

Unless you want to do something special just use atomic masses.

You are done now and can run the rest of VOTCA.







          

      

      

    

  

    
      
          
            
  
VOTCA-XTP tutorial

This is the first iteration of the VOTCA-XTP tutorial.

If you find bugs, weird behaviour or just incomprehensible instructions, please open an issue here [https://github.com/votca/xtp-tutorials/issues]

We will try to fix it as fast as possible.

For other questions, we provide an email list:

google group [https://groups.google.com/forum/?hl=de#%21forum/votca-xtp]

and a slack channel:

Slack [https://votca.slack.com/messages/C7XVBE9EG/?]

At the moment we are also working on a manual:

Manual [http://doc.votca.org/xtp-manual.pdf]


The tutorial is organised as follows:

The folder GROMACS contains Methane molecular dynamics data and a mapping file system.xml
using the run.sh script you can calculate all data necessary to run kmc simulations.
For some more expensive parts the parameters are calculated only for one pair.

You find exactly the same system in KMC_Methane with all data calculated. Here you can run kmc simulations.
You find a run.sh in this folder as well to run kmc simulation.

The folder LAMMPS contains Thiophene molecular dynamics data and a mapping file system.xml
using the run.sh script you can calculate all data necessary to run kmc simulations.
For some more expensive parts the parameters are calculated only for one pair.

You find exactly the same system in KMC_Thiophene with all data calculated. Here you can run kmc simulations.
You find a run.sh in this folder as well to run kmc simulation.

In the LAMMPS folders you will find a folder plotting_scripts you can run .gp files using gnuplot.
The .py scripts have a -h option, which tells you what they do.

In the folder tools are programs which are independent of state files:

dftgwbse_CH4 runs a DFT and GWBSE on CH4 and then performs an espfit on it, outputting a .mps file
additionally a .cube file is produced for visualisation. It uses the internal DFT engine.

dftgwbse_CO_geoopt  performs an excited state geometry optimisation using numerical derivatives, it is a bit more expensive
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