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This is an online interactive demo of various density functional theory (DFT) based
embedding techniques like Frozen Density Embedding and Projection-based
Embedding.
It lets you perform your own embedding calculations for small systems with less than 50 basis functions.

The purpose of this interactive web application is to complement my thesis, posters, and manuscripts, to give the
readers a way to run their own calculations. I hope this would serve as a reasonably fast method of making you (the
readers) familiar with DFT based embedding.

The online web app contains the following features:

Frozen Density Embedding (FDE) Calculation with and without Freeze-and-Thaw (FaT)
Projection-based Embedding (PbE) Calculation with and without Freeze-and-Thaw (FaT)

Furthermore, users have the ability to

Choose from various basis sets, exchange-correlation, and kinetic energy density functionals.1.
Choose from a template system or provide your own atomic coordinates.2.
Use a supermolecular or monomolecular basis.3.
Use density fitting (three-centered two-electron integrals)  or the traditional four-centered two-electron4.
integrals.
Visualize the system.5.
See the potential matrices, density matrices, molecular orbital energies, and a lot more information.6.

Therefore, although it is a demo app, it can be used as a benchmark for testing your own codes and
implementations of DFT based embedding techniques.

Limitations
The same basis set is used for the entire system. You cannot choose a different basis set for the subsystems
or a particular set of atoms.
The same exchange-correlation functional is used for the subsystems as well as the non-additive exchange-
correlation potential term.

Web App
You can also open this link to go full screen.
Hint: Use the sidebar menu on the left to navigate between FDE, FDE+FaT, PbE, PBE+FaT. The menu may be hidden
on mobile devices so you will need to expand it first by clicking on the arrow icon in the upper-left corner.

Your browser does not support iframes.

YouTube Tutorial (Coming Soon)
I have tried to keep the UI as user-friendly as possible, however, in case of difficulties in using it you can refer to the
following YouTube tutorial/walkthrough.

Other useful links or references
Efficient Implementation of Density Functional Theory Based Embedding for Molecular and Periodic Systems
Using Gaussian Basis Functions | Journal of Chemical Theory and Computation (acs.org)
Subsystem density‐functional theory – Jacob – 2014 – WIREs Computational Molecular Science – Wiley Online

https://crysx-dfet-trial.streamlitapp.com/
https://pubs.acs.org/doi/10.1021/acs.jctc.2c00380
https://pubs.acs.org/doi/10.1021/acs.jctc.2c00380
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcms.1175
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Library
Subsystem Density-Functional Theory (Update) | Theoretical and Computational Chemistry | ChemRxiv |
Cambridge Open Engage
https://www.scm.com/wp-content/uploads/Thesis_Christoph.pdf
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I’m a physicist specializing in computational material science with a PhD in Physics from Friedrich-
Schiller University Jena, Germany. I write efficient codes for simulating light-matter interactions at
atomic scales. I like to develop Physics, DFT, and Machine Learning related apps and software from time
to time. Can code in most of the popular languages. I like to share my knowledge in Physics and
applications using this Blog and a YouTube channel.
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https://chemrxiv.org/engage/chemrxiv/article-details/64b15f5bb053dad33a3b73d0
https://www.scm.com/wp-content/uploads/Thesis_Christoph.pdf
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https://www.linkedin.com/in/manassharma07/
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https://www.youtube.com/channel/UCO0mdq1TnLctbwUGj_TnR7Q
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Share this:

Click to share on Facebook (Opens in new window)

Click to share on Twitter (Opens in new window)

Click to share on WhatsApp (Opens in new window)

Click to share on Pinterest (Opens in new window)

Click to share on Reddit (Opens in new window)

Click to share on LinkedIn (Opens in new window)

Click to email a link to a friend (Opens in new window)

Click to print (Opens in new window)

Click to share on Tumblr (Opens in new window)

Click to share on Pocket (Opens in new window)

Click to share on Telegram (Opens in new window)
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