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Jan Hermann

Employment

Microsoft, Berlin
Wy tPe Principal research manager - MSR Al4Science

Free University of Berlin
W PN @re s iee Junior research group leader - Department of Mathematics
(i @res il Postdoctoral researcher - Al4Science group

University of Luxembourg
(e ke it Postdoctoral researcher - Theoretical Chemical Physics group

Fritz Haber Institute, Berlin
Clei e biee il Graduate research assistant - Theory department

Institute of Organic Chemistry and Biochemistry, Prague
Undergraduate research assistant - Non-Covalent Interactions group

Education

Humboldt University of Berlin
Ph.D. in Physics - summa cum laude

Charles University, Prague
M.S. in Molecular Modeling
B.S. in Physics

B.S. in Chemistry

Secondary appointments

Junior Fellow - BIFOLD, Berlin
(i @res il Postdoctoral research fellow - Machine Learning group, TU Berlin
Visiting graduate researcher - IPAM, UCLA
(long program “Understanding Many-Particle Systems with Machine Learning”)

Awards

Marie Skltodowska-Curie Individual Fellowship [relinquished]
Heyrovsky Prize for the best science graduate - Charles University

Funding

bt MATH+ AA2-8 (co-PT) - “Deep backflow for accurate solution of the electronic Schréodinger

Professional activities


https://jan.hermann.name
https://orcid.org/0000-0002-2779-0749
https://jan.hermann.name/cv.pdf
https://github.com/jhrmnn/jhrmnn.github.io/actions/runs/8748718912
https://www.microsoft.com/en-us/research/lab/microsoft-research-ai4science
https://web.archive.org/web/20210623074243/https://www.mi.fu-berlin.de/en/math/groups/ML4MatSci/index.html
https://www.mi.fu-berlin.de/en/math/groups/ai4s
https://www.tcpunilu.com
https://www.fhi.mpg.de/th-department
https://hobza.group.uochb.cz
https://web.archive.org/web/20220704234058/https://www.bifold.berlin/person/dr-jan-hermann/
https://www.bifold.berlin
https://www.ml.tu-berlin.de/menue/machine_learning
http://www.ipam.ucla.edu
http://www.ipam.ucla.edu/programs/long-programs/understanding-many-particle-systems-with-machine-learning/
https://cuni.cz/UK-5581.html
https://ipho-unofficial.org/timeline/2008/individual
https://mathplus.de/research-2/application-areas/aa2-materials-light-devices/aa2-8/
https://mathplus.de/research-2/application-areas/aa2-materials-light-devices/aa2-8/

Sep 2022—

Mar-Sep 2022

Sep 2021-Oct 2022

May 2021-Dec 2022
Apr 2021-Apr 2022

Jul 2019—]Jul 2020

Sep 2008—Jun 2010

Lett., 7. Chem. Phys., and other journals
Reviewed 1 grant proposal for U. S. Department of Energy

Teaching & mentoring

Professional mentorship

n, Postdoc (with F. Noé)
Phd student (with F. Noé)

Lectures for students

“Machine Learning in Quantum Chemistry” - IMPRS Summer School (Berlin, Germany)

“Basic principles of application of machine learning in quantum chemistry” (VSCHT, Prague)

“Message-passing neural networks for modeling many-particle systems” - CECAM Summer School (Mainz, Ger-
many)

Doctoral committees

B. Ames, University of Luxembourg
M. Wilson, University of Bristol, UK

Public outreach

Public lecture in the Six Minute Challenge series, Czech Center, Berlin
Mentored a student in the program, accepted to University of Edinburgh
ompetition for high school students

Software

DeepQMC - creator hitps: //github.com/deepgme /deepqme (324 stars)
Deep learning quantum Monte Carlo for electrons in real space (Python)

libMBD - creator https://github.com/libmbd/libmbd (48 stars)
Many-body dispersion library (Fortran)

Pyberny - creator hitps: //github.com/jhrmnn/pyberny (103 stars)
Molecular structure optimizer (Python)

FHI-aims - core contributor https: //aimsclub. fhi-berlin.mpg.de
All-electron electronic-structure calculations (Fortran)

PySCF - contributor hitps://pyscf-org
DFTB+ - contributor https: //dftbplus.org

QCEngine - contributor https. //github.com/MolSSI /QCEngine



https://www.webofscience.com/wos/author/record/1129328
https://www.linkedin.com/in/umurcankaya/
https://scholar.google.com/citations?user=GDHKpaUAAAAJ
https://www.linkedin.com/in/bernat97/
https://twitter.com/pablodelmazo
https://www.researchgate.net/profile/Jonas-Lederer
https://orcid.org/0000-0002-5345-6592
https://cecam-summerschool-2019.uni-mainz.de
https://www.facebook.com/events/tschechisches-zentrum-berlin/2-czexperts-six-minute-challenge-berlin/338317880432496/
https://www.leaf.sk
https://fykos.org
https://github.com/deepqmc/deepqmc
https://github.com/libmbd/libmbd
https://github.com/jhrmnn/pyberny
https://aimsclub.fhi-berlin.mpg.de
https://pyscf.org
https://dftbplus.org
https://github.com/MolSSI/QCEngine

Presentations

o Includes future presentations

Invited conference talks

“Solving the electronic Schrédinger equation with deep learning” - SIAM Conference on Computational Science
and Engineering (Amsterdam, Netherlands)

“Libmbd: A general-purpose package for scalable many-body dispersion calculations” - Electronic Structure
Software Development (Lausane, Switzerland) [virtual,

“Neural-network wave functions for quantum chemistry” - MLOQC4DYN (Institut Pascal, Paris, France)

“Neural-network wave functions for quantum chemistry” - Monte Carlo and Machine Learning Approaches in
Quantum Mechanics (IPAM, Los Angeles, USA)

“Deep-learning solution to the electronic many-body problem” - Non-Covalent Interactions in Large Molecules
and Extended Materials (EPFL, Lausanne, Switzerland)

“Solving the electronic Schrédinger equation with deep learning” - ACS Fall Meeting [virtual]

“Density-functional model for van der Waals interactions: Unifying atomic approaches with nonlocal function-
als” - Electronic Structure Theory with Numeric Atom-Centered Basis Functions [virtual]

“Unifying density-functional and interatomic approaches to van der Waals interactions” - Frontiers in Density
Functional Theory and Beyond (Kavli ITS, Beijing, China)

“Modeling van der Waals interactions in molecules and materials” - Molecular Simulations Meets Machine
Learning and Artificial Intelligence (Lorentz Center, Leiden, Netherlands)

“Modeling van der Waals interactions in materials with many-body dispersion” - Electronic Structure Theory with
Numeric Atom-Centered Basis Functions (TU Munich, Germany)

“Modeling van der Waals interactions” - Python for Quantum Chemistry and Materials Simulation Software (Cal-
tech, Pasadena, USA)

Contributed conference talks

“Approaching exact solutions of the electronic Schrodinger equation with deep quantum Monte Carlo” - APS
March Meeting [virtual]

“Deep neural network solution of the electronic Schrédinger equation” - APS March Meeting (Denver, USA)
[cancelled]

“Unified many-body approach to van der Waals interactions based on semilocal polarizability functional” - APS
March Meeting (Los Angeles, USA)

“What is the range of electron correlation in density functionals?” - APS March Meeting (New Orleans, USA)

“First-principles approaches to van der Waals interactions” - Many-Body Interactions (Telluride, USA)

“Many-body dispersion meets non-local density functionals” - Modeling Many-Body Interactions (Lake La Garda,
Italy

“Many-t))ody dispersion meets non-local density functionals” - DPG March Meeting (Berlin, Germany)

“Many-body dispersion meets non-local density functionals” - APS March Meeting (San Antonio, USA)

“Non-local density functionals meet many-body dispersion” - DPG March Meeting (Dresden, Germany)

Conference poster presentations

“Solving the electronic Schrédinger equation with deep learning” - Stochastic Methods in Electronic Structure

“Convergence to the fixed-node limit in deep variational Monte Carlo” - NeurIPS workshop Machine Learning
and the Physical Sciences [virtual]

“Deep neural network solution of the electronic Schrédinger equation” - NeurIPS workshop Machine Learning
and the Physical Sciences (Vancouver, Canada)

“Balancing semilocal and nonlocal energy contributions in van der Waals systems” - Intermolecular Interactions
(Arenas de Cabrales, Spain)

“Python interface to FHI-aims” - Electronic Structure Theory with Numeric Atom-Centered Basis Functions (Mu-
nich, Germany)

“Non-local density functionals meet many-body dispersion” - ¢ (San Sebastian, Spain)

“Many-body dispersion meets non-local density functionals” eoretical Chemists (Torino, Italy)

“Non-local density functionals meet many-body dispersion” - Frontiers of First-Principles Simulations: Materials
Design and Discovery (Berlin, Germany)

“Non-local density functionals meet many-body dispersion” - Addressing Challenges for First-Principles Based
Modeling of Molecular Materials (Lausanne, Switzerland)

“Modeling of surface properties of lamellar zeolites” - Molecular Sieves and Catalysis (Segovia, Spain)

“Silver clusters in zeolites: Structure, stability and photoactivity” - British Zeolite Association Meeting (Chester,
UK)

Invited seminars

UCT & IOCB Theoretical Chemistry Seminar (VSCHT, Prague, Czechia)

Lennard-Jones Centre Discussion Group (University of Cambridge) [virtual]

Molecular and Ultrafast Science Seminar (Center for Free-Electron Laser Science) [virtual]
Machine Learning seminar (Chalmers University of Technology) [virtual]



https://meetings.siam.org/sess/dsp_talk.cfm?p=124223
https://www.cecam.org/workshop-details/1121
https://www.cecam.org/workshop-details/1121
https://www.institut-pascal.universite-paris-saclay.fr/en/scientific-programs/mlqc4dyn
http://www.ipam.ucla.edu/programs/workshops/workshop-iv-monte-carlo-and-machine-learning-approaches-in-quantum-mechanics/
http://www.ipam.ucla.edu/programs/workshops/workshop-iv-monte-carlo-and-machine-learning-approaches-in-quantum-mechanics/
https://www.cecam.org/workshop-details/29
https://www.cecam.org/workshop-details/29
https://www.morressier.com/o/event/611a5aa65faad60014d170a3/article/612e2d0acb003360fe3aaccb
https://th.fhi-berlin.mpg.de/meetings/FHI-aims-2020/
https://kits.ucas.ac.cn/index.php/events/workshop/146-2019-seminar-dftb
https://kits.ucas.ac.cn/index.php/events/workshop/146-2019-seminar-dftb
https://www.lorentzcenter.nl/molecular-simulations-meets-machine-learning-and-artificial-intelligence.html
https://www.lorentzcenter.nl/molecular-simulations-meets-machine-learning-and-artificial-intelligence.html
https://th.fhi-berlin.mpg.de/meetings/FHI-aims-2018/
https://th.fhi-berlin.mpg.de/meetings/FHI-aims-2018/
https://molssi.org/2018/03/26/molssi-workshop-on-python-for-quantum-chemistry-and-materials-simulation/
https://meetings.aps.org/Meeting/MAR21/Event/398887
https://meetings.aps.org/Meeting/MAR20/Session/R39.6
https://meetings.aps.org/Meeting/MAR18/Session/V07.2
https://meetings.aps.org/Meeting/MAR17/Session/P1.7
https://www.telluridescience.org/meetings/workshop-details?wid=573
https://th.fhi-berlin.mpg.de/meetings/MMBI2015/
https://www.dpg-verhandlungen.de/year/2015/conference/berlin/part/o/session/85/contribution/4
https://meetings.aps.org/Meeting/MAR15/Session/F9.6
https://www.dpg-verhandlungen.de/year/2014/conference/dresden/part/o/session/15/contribution/10
https://web.archive.org/web/20130513044241/http://www.jh-inst.cas.cz/~workshop/
https://web.archive.org/web/20130512175338/http://www.jh-inst.cas.cz/~school2013/
https://www.telluridescience.org/meetings/workshop-details?wid=874
https://www.telluridescience.org/meetings/workshop-details?wid=874
https://ml4physicalsciences.github.io/2020/
https://ml4physicalsciences.github.io/2020/
https://ml4physicalsciences.github.io/2019/
https://ml4physicalsciences.github.io/2019/
https://www.usc.gal/en/congresos/wintermol/program.html
https://th.fhi-berlin.mpg.de/meetings/FHI-aims-2016
https://web.archive.org/web/20200214140528/http://nano-bio.ehu.es/psik2015/
https://web.archive.org/web/20160316120432/http://www.chitel2015.org/
https://www.cecam.org/workshop-details/519
https://www.cecam.org/workshop-details/519
https://www.cecam.org/workshop-details/578
https://www.cecam.org/workshop-details/578
https://web.archive.org/web/20130825103931/http://cis5.es/
https://web.archive.org/web/20130324085122/http://chemweb.bham.ac.uk/~hriljaja/bza2012/index.htm
https://web.archive.org/web/20130513011327/http://www.jh-inst.cas.cz/~school2012/
https://talks.cam.ac.uk/talk/index/167270
https://www.controlled-molecule-imaging.org/news/seminar/

Griineis group seminar (TU Wien) [virtual]
(Nano)Materials Modeling Seminar (Charles University) [virtual]
Cosmology Seminar (University of Szczecin) [virtual]

“Solving the electronic Schrédinger equation with deep learning” - Scientific Machine Learning Mini-Course

(Carnegie Mellon University) [virtual]
Machine Learning in Physics, Chemistry and Materials (University of Cambridge) [virtual]
Jordan group seminar (University of Pittsburgh) [virtual]

“Mona: Calculation framework for reproducible science” - Theory Department seminar (Fritz Haber Institute,

Berlin, Germany)

“Nanoscale m—m stacked molecules bound by collective charge fluctuations” - Aspuru-Guzik group seminar (Har-

vard University, Cambridge, USA)
DiStasio group seminar (Cornell University, Ithaca, USA)

Publications

 Citation numbers (on the right) from Google Scholar

Research articles

Variational principle to regularize machine-learned density functionals: The non-interacting
kinetic-energy functional - P. del Mazo-Sevillano & JH - 7. Chem. Phys. 159, 194107 (2023)

libMBD: A general-purpose package for scalable quantum many-body dispersion calculations -
JH, M. Stohr, S. Goger, S. Chaudhuri, B. Aradi, R. J. Maurer & A. Tkatchenko - 7. Chem.
Phys. 159, 174802 (2023)

DeepQMC: An open-source software suite for variational optimization of deep-learning molec-
ular wave functions - Z. Schatzle, P. B. Szabd, M. Mezera, JH & F. Noé - 7. Chem. Phys.
159, 094108 (2023)

Ab initio quantum chemistry with neural-network wavefunctions - JH, J. Spencer, K. Choo,
A. Mezzacapo, W. M. C. Foulkes, D. Pfau, G. Carleo & F. Noé - Nat. Rev. Chem. 7, 692—709

2023

Ele((:troni)c excited states in deep variational Monte Carlo - M. T. Entwistle, Z. Schitzle, P. A.
Erdman, JH & F. Noé - Nat. Commun. 14, 274 (2023)

Roadmap on Machine learning in electronic structure - H. J. Kulik et al. - Electron. Struct. 4,
023004 (2022)

Quantum Chemistry Common Driver and Databases (Q CDB) and Quantum Chemistry En-
gine (QCENGINE): Automation and interoperability among computational chemistry pro-
grams - D. G. A. Smith et al. - 7. Chem. Phys. 155, 204801 (2021)

Anisotropic interlayer force field for transition metal dichalcogenides: The case of molybde-
num disulfide - W. Ouyang, R. Sofer, X. Gao, JH, A. Tkatchenko, L. Kronik, M. Urbakh
& O. Hod - 7. Chem. Theory Comput. 17, 7237-7245 (2021)

Convergence to the fixed-node limit in deep variational Monte Carlo - Z. Schatzle, JH & F.
Noé - 7. Chem. Phys. 154, 124108 (2021)

Coulomb interactions between dipolar quantum fluctuations in van der Waals bound
molecules and materials - M. Stohr, M. Sadhukhan, Y. S. Al-Hamdani, JH & A.
Tkatchenko - Nat. Commun. 12, 137 (2021)

Deep-neural-network solution of the electronic Schrédinger equation - JH, Z. Schitzle & F.
Noé - Nat. Chem. 12, 891-897 (2020)

Fluctuational electrodynamics in atomic and macroscopic systems: van der Waals interactions
and radiative heat transfer - P. S. Venkataram, JH, A. Tkatchenko & A. W. Rodriguez - Phys.
Rev. B 102, 085403 (2020)

Recent developments in the PySCF program package - Q, Sun et al. - 7. Chem. Phys. 153, 024109

2020

DerEsity tzunctional model for van der Waals interactions: Unifying many-body atomic ap-

proaches with nonlocal functionals - JH & A. Tkatchenko - Phys. Rev. Lett. 124, 146401
2020

DF’g“B+, z)l software package for efficient approximate density functional theory based atomistic
simulations - B. Hourahine et al. - 7. Chem. Phys. 152, 124101 (2020)

Nonlocal electronic correlations in the cohesive properties of high-pressure hydrogen solids -
T. Cui, J. Li, W. Gao, JH, A. Tkatchenko & Q. Jiang - 7. Phys. Chem. Lett. 11, 1521-1527

2020

Imlgact (zf nuclear vibrations on van der Waals and Casimir interactions at zero and finite
temperature - P. S. Venkataram, JH, T. J. Vongkovit, A. Tkatchenko & A. W. Rodriguez -
Sci. Adv. 5, eaaw0456 (2019)

10

36

30

102

26

14

23

28

487

574

73

747


https://www.cmu.edu/aced/sciML.html
https://talks.cam.ac.uk/talk/index/151687
https://scholar.google.com/citations?user=5TjVq0YAAAAJ
https://doi.org/10/gs47g9
https://doi.org/10/k4bm
https://doi.org/10/k4bm
https://doi.org/10/gs47hb
https://doi.org/10/gs47hb
https://doi.org/10/gs47hc
https://doi.org/10/grp6v9
https://doi.org/10/gptz7g
https://doi.org/10/gptz7g
https://doi.org/10/gnj3jw
https://doi.org/10/gnb2mn
https://doi.org/10/gm7xvm
https://doi.org/10/gm7xvk
https://doi.org/10/ghcm5p
https://doi.org/10/gm7xvj
https://doi.org/10/gm7xvj
https://doi.org/10/gj67mr
https://doi.org/10/gm7xvh
https://doi.org/10/gjqhwr
https://doi.org/10/gm7xvg
https://doi.org/10/gm7xvf

Phonon-polariton mediated thermal radiation and heat transfer among molecules and macro-
scopic bodies: Nonlocal electromagnetic response at mesoscopic scales - P. S. Venkataram,
JH, A. Tkatchenko & A. W. Rodriguez - Phys. Rev. Lett. 121, 045901 (2018)

Electronic exchange and correlation in van der Waals systems: Balancing semilocal and non-
local energy contributions - JH & A. Tkatchenko - 7. Chem. Theory Comput. 14, 1361-1369

2018

Uni(fying)microscopic and continuum treatments of van der Waals and Casimir interactions - P.
S. Venkataram, JH, A. Tkatchenko & A. W. Rodriguez - Phys. Rev. Lett. 118, 266802 (2017)

Tuning intermolecular interactions with nanostructured environments - M. Chattopadhyaya,
JH, 1. Poltavsky & A. Tkatchenko - Chem. Mater. 29, 2452—-2458 (2017)

First-principles models for van der Waals interactions in molecules and materials: Concepts,
theory, and applications - JH, R. A. DiStasio, Jr. & A. Tkatchenko - Chem. Rev. 117,
4714-4758 (2017)

Nanoscale n—m stacked molecules are bound by collective charge fluctuations - JH, D. Alfe &
A. Tkatchenko - Nat. Commun. 8, 14052 (2017)

Communication: Many-body stabilization of non-covalent interactions: Structure, stability,
and mechanics of AgsCo(CN)g framework - X. Liu, JH & A. Tkatchenko - 7. Chem. Phys.
145, 241101 (2016)

Theoretical investigation of layered zeolite frameworks: Surface properties of 2D zeolites - JH,
M. Trachta, P. Nachtigall & O. Bludsky - Catal. Today 227, 2—-8 (2014)

A novel correction scheme for DFT: A combined vdW-DF/CCSD(T) approach - JH & O. Blud-
sky - 7. Chem. Phys. 139, 034115 (2013)

Theoretical investigation of the Friedlander reaction catalysed by CuBTC: Concerted effect of
the adjacent Cu®* sites - M. Polozij, E. Pérez-Mayoral, J. Cejka, JH & P. Nachtigall - Catal.
Today 204, 101-107 (2013)

Book chapters

Introduction to material modeling - JH - In Machine learning meets quantum physics (eds K. T.
Schiitt et al.) 7-24 (Springer, 2020)

Van der Waals interactions in material modelling - JH & A. Tkatchenko - In Handbook of mate-
rials modeling (eds W. Andreoni & S. Yip) 1-33 (Springer, 2018)

Theses

Towards unified density-functional model of van der Waals interactions - JH - Humboldt University
(2018)
Nonlocal correlation in density functional theory - JH - Charles University (2013)

17

36

31

10

517

94

14

25

19

35


https://doi.org/10/gd3mxx
https://doi.org/10/ggr9v8
https://doi.org/10/gfspns
https://doi.org/10/f9z5kv
https://doi.org/10/gfhx93
https://doi.org/10/gfhx93
https://doi.org/10/f9pqff
https://doi.org/10/f9kmfc
https://doi.org/10/f9kmfc
https://doi.org/10/gm7xvd
https://doi.org/10/gm7xvc
https://doi.org/10/f4pkmw
https://doi.org/10/f4pkmw
https://doi.org/10/g5qt
https://doi.org/10/g5qs
https://doi.org/10/g5v9
https://doi.org/20.500.11956/52661
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