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BIO
Johannes Voss is Staff Scientist at the SUNCAT Center for Interface Science and Catalysis at SLAC National Accelerator Laboratory. He leads a

research team focused on the atomic-level understanding and computational design of systems of relevance for renewable storage and conversion of

energy. The team employs machine learning approaches to improve the predictive power of super computer simulations for chemical reactions with

emphasis on heterogeneous catalysis.

EDUCATION AND CERTIFICATIONS
• PhD, Technical University of Denmark , Physics (2009)

• MSc, University of Hamburg , Physics (2004)

LINKS
• Group Site: https://web.stanford.edu/group/suncat/vossgroup/

• SUNCAT Center for Interface Science and Catalysis: http://suncat.stanford.edu/

• Personal Site: https://stanford.edu/~vossj/

Publications

PUBLICATIONS

• Optimizing Prediction of Chemical Bonds in Interfacial Dynamics through Local Uncertainty Estimates with Neural Network
Ensembles. Journal of chemical information and modeling
Bhasker-Ranganath, S., Balzaretti, F., Voss, J.
2026

• A research database for experimental electrocatalysis: Advancing data sharing and reusability. The Journal of chemical physics
Mahajan, R., Aleman, A. M., Crago, C. F., Bhasker-Ranganath, S., Kreider, M. E., Zamora Zeledon, J. A., Schröder, J., Kamat, G. A., Hubert, M. A.,
Nielander, A. C., Jaramillo, T. F., Stevens, M. B., Voss, et al
2025; 163 (12)

• Density Functional Tight-Binding Models for Band Structures of Transition-Metal Alloys and Surfaces across the d-Block. Journal of
chemical theory and computation
Balzaretti, F., Voss, J.
2024

• Interpretable Machine Learning Models for Practical Antimonate Electrocatalyst Performance. Chemphyschem : a European journal of
chemical physics and physical chemistry
Deo, S., Kreider, M., Kamat, G., Hubert, M., Zamora Zeledón, J., Wei, L., Matthews, J., Keyes, N., Singh, I., Jaramillo, T., Abild-Pedersen, F., Burke
Stevens, M., Winther, et al
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• Factors Affecting the Electron Conductivity in Single Crystal Li<sub>7</sub>La<sub>3</sub>Zr<sub>2</sub>O<sub>12</sub> and
Li<sub>7</sub>P<sub>3</sub>S<sub>11</sub> ACS APPLIED ENERGY MATERIALS
Demir, S., Tekin, A., Chan, Y., Scheurer, C., Reuter, K., Luntz, A. C., Voss, J.
2024; 7 (6): 2392-2404

• Number of sites-based solver for determining coverages from steady-state mean-field micro-kinetic models. Journal of computational
chemistry
Vijay, S., H Heenen, H., Singh, A. R., Chan, K., Voss, J.
2023

• X-ray free electron laser studies of electron and phonon dynamics of graphene adsorbed on copper PHYSICAL REVIEW MATERIALS
Ogasawara, H., Wang, H., Gladh, J., Gallo, A., Page, R., Voss, J., Luntz, A., Diesen, E., Abild-Pedersen, F., Nilsson, A., Soldemo, M., Zajac, M.,
Attar, et al
2023; 7 (2)

• Atom-Specific Probing of Electron Dynamics in an Atomic Adsorbate by Time-Resolved X-Ray Spectroscopy. Physical review letters
Schreck, S., Diesen, E., Dell'Angela, M., Liu, C., Weston, M., Capotondi, F., Ogasawara, H., LaRue, J., Costantini, R., Beye, M., Miedema, P. S.,
Halldin Stenlid, J., Gladh, et al
2022; 129 (27): 276001

• Symmetry-resolved CO desorption and oxidation dynamics on O/Ru(0001) probed at the C K-edge by ultrafast x-ray
spectroscopy JOURNAL OF CHEMICAL PHYSICS
LaRue, J., Liu, B., Rodrigues, G. L. S., Liu, C., Torres, J., Schreck, S., Diesen, E., Weston, M., Ogasawara, H., Perakis, F., Dell'Angela, M.,
Capotondi, F., Ball, et al
2022; 157 (16): 164705

• Data-driven and constrained optimization of semi-local exchange and nonlocal correlation functionals for materials and surface
chemistry JOURNAL OF COMPUTATIONAL CHEMISTRY
Trepte, K., Voss, J.
2022

• Hubbard-corrected oxide formation enthalpies without adjustable parameters JOURNAL OF PHYSICS COMMUNICATIONS
Voss, J.
2022; 6 (3)

• Simulations of x-ray absorption spectra for CO desorbing from Ru(0001) with transition-potential and time-dependent density functional
theory approaches STRUCTURAL DYNAMICS-US
Rodrigues, G. L. S., Diesen, E., Voss, J., Norman, P., Pettersson, L. G. M.
2022; 9 (1): 014101

• MCML: Combining physical constraints with experimental data for a multi-purpose meta-generalized gradient approximation. Journal of
computational chemistry
Brown, K., Maimaiti, Y., Trepte, K., Bligaard, T., Voss, J.
2021

• Ultrafast Adsorbate Excitation Probed with Subpicosecond-Resolution X-Ray Absorption Spectroscopy. Physical review letters
Diesen, E., Wang, H. Y., Schreck, S., Weston, M., Ogasawara, H., LaRue, J., Perakis, F., Dell'Angela, M., Capotondi, F., Giannessi, L., Pedersoli, E.,
Naumenko, D., Nikolov, et al
2021; 127 (1): 016802

• Assessing density functionals for describing methane dissociative chemisorption on Pt(110)-(2×1) surface Chinese Journal of Chemical
Physics
Wei, F., Smeets, E., Voss, J., Kroes, G., Lin, S., Guo, H.
2021; 34: 883

• Accuracy of XAS theory for unraveling structural changes of adsorbates: CO on Ni(100) AIP ADVANCES
Diesen, E., Rodrigues, G. L. S., Luntz, A. C., Abild-Pedersen, F., Pettersson, L. G. M., Voss, J.
2020; 10 (11)

Page 2 of 5



Johannes Voss
http://cap.stanford.edu/profiles/Johannes_Voss/

• Closing the Gap Between Experiment and Theory: Reactive Scattering of HCl from Au(111) JOURNAL OF PHYSICAL CHEMISTRY C
Gerrits, N., Geweke, J., Smeets, E. W. F., Voss, J., Wodtke, A. M., Kroes, G.
2020; 124 (29): 15944–60

• Mechanisms of Two-Electron and Four-Electron Electrochemical Oxygen Reduction Reactions at Nitrogen-Doped Reduced Graphene
Oxide ACS CATALYSIS
Kim, H., Bukas, V. J., Park, H., Park, S., Diederichsen, K. M., Lim, J., Cho, Y., Kim, J., Kim, W., Han, T., Voss, J., Luntz, A. C., McCloskey, et al
2020; 10 (1): 852–63

• Adsorption on transition metal surfaces: Transferability and accuracy of DFT using the ADS41 dataset PHYSICAL REVIEW B
Sharada, S., Karlsson, R. K. B., Maimaiti, Y., Voss, J., Bligaard, T.
2019; 100 (3)

• High-Throughput Screening of Solid-State Li-Ion Conductors Using Lattice-Dynamics Descriptors ISCIENCE
Muy, S., Voss, J., Schlem, R., Koerver, R., Sedlmaier, S. J., Maglia, F., Lamp, P., Zeier, W. G., Shao-Horn, Y.
2019; 16: 270-+

• Specific Reaction Parameter Density Functional Based on the Meta-Generalized Gradient Approximation: Application to H-2 + Cu(111) and
H-2 + Ag(111) JOURNAL OF PHYSICAL CHEMISTRY A
Smeets, E. W. F., Voss, J., Kroes, G.
2019; 123 (25): 5395–5406

• Multi-ion Conduction in Li3OCl Glass Electrolytes JOURNAL OF PHYSICAL CHEMISTRY LETTERS
Heenen, H. H., Voss, J., Scheurer, C., Reuter, K., Luntz, A. C.
2019; 10 (9): 2264–69

• Combining Experiment and Theory To Unravel the Mechanism of Two-Electron Oxygen Reduction at a Selective and Active Co-
catalyst ACS CATALYSIS
Bukas, V. J., Kim, H., Sengpiel, R., Knudsen, K., Voss, J., McCloskey, B. D., Luntz, A. C.
2018; 8 (12): 11940–51

• Theoretical Investigations of the Electrochemical Reduction of CO on Single Metal Atoms Embedded in Graphene ACS CENTRAL
SCIENCE
Kirk, C., Section, L., Siahrostami, S., Karamad, M., Bajdich, M., Voss, J., Norskov, J. K., Chan, K.
2017; 3 (12): 1286–93

• Li+ Defects in a Solid-State Li Ion Battery: Theoretical Insights with a Li3OCl Electrolyte CHEMISTRY OF MATERIALS
Stegmaier, S., Voss, J., Reuter, K., Luntz, A. C.
2017; 29 (10): 4330–40

• Pressure-induced structural, electronic, and optical evolution of hybrid perovskites
Jaffe, A., Lin, Y., Beavers, C., Voss, J., Mao, W., Karunadasa, H.
AMER CHEMICAL SOC.2017

• Hybrid perovskites under pressure: Accessing new properties through lattice compression
Jaffe, A., Lin, Y., Umeyama, D., Beavers, C., Voss, J., Mao, W., Karunadasa, H.
AMER CHEMICAL SOC.2017

• Hydrodeoxygenation of Phenol to Benzene and Cyclohexane on Rh(111) and Rh(211) Surfaces: Insights from Density Functional
Theory JOURNAL OF PHYSICAL CHEMISTRY C
Garcia-Pintos, D., Voss, J., Jensen, A. D., Studt, F.
2016; 120 (33): 18529–37

• Elucidating the electronic structure of supported gold nanoparticles and its relevance to catalysis by means of hard X-ray photoelectron
spectroscopy SURFACE SCIENCE
Reinecke, B. N., Kuhl, K. P., Ogasawara, H., Li, L., Voss, J., Abild-Pedersen, F., Nilsson, A., Jaramillo, T. F.
2016; 650: 24-33

• mBEEF-vdW: Robust fitting of error estimation density functionals PHYSICAL REVIEW B
Lundgaard, K. T., Wellendorff, J., Voss, J., Jacobsen, K. W., Bligaard, T.
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2016; 93 (23)

• High-pressure single-crystal structures of 3D lead-halide hybrid perovskites and pressure effects on their electronic and optical
properties ACS Cent. Sci
Jaffe, A., Lin, Y., Beavers, C. M., Voss, J., Mao, W. L., Karunadasa, H. I.
2016; 2: 201

• Interfacial Challenges in Solid-State Li Ion Batteries JOURNAL OF PHYSICAL CHEMISTRY LETTERS
Luntz, A. C., Voss, J., Reuter, K.
2015; 6 (22): 4599–4604

• From the Sabatier principle to a predictive theory of transition-metal heterogeneous catalysis JOURNAL OF CATALYSIS
Medford, A. J., Vojvodic, A., Hummelshoj, J. S., Voss, J., Abild-Pedersen, F., Studt, F., Bligaard, T., Nilsson, A., Norskov, J. K.
2015; 328: 36-42

• Inherent Enhancement of Electronic Emission from Hexaboride Heterostructure PHYSICAL REVIEW APPLIED
Voss, J., Vojvodic, A., Chou, S. H., Howe, R. T., Abild-Pedersen, F.
2014; 2 (2)

• DFT Study of Atomically-Modified Alkali-Earth Metal Oxide Films on Tungsten JOURNAL OF PHYSICAL CHEMISTRY C
Chou, S. H., Voss, J., Vojvodic, A., Howe, R. T., Abild-Pedersen, F.
2014; 118 (21): 11303-11309

• Effects of d-band shape on the surface reactivity of transition-metal alloys PHYSICAL REVIEW B
Xin, H., Vojvodic, A., Voss, J., Norskov, J. K., Abild-Pedersen, F.
2014; 89 (11)

• Tunneling and Polaron Charge Transport through Li2O2 in Li-O-2 Batteries JOURNAL OF PHYSICAL CHEMISTRY LETTERS
Luntz, A. C., Viswanathan, V., Voss, J., Varley, J. B., Norskov, J. K., Scheffler, R., Speidel, A.
2013; 4 (20): 3494-3499

• Formation of heavy d-electron quasiparticles in Sr3Ru2O7 NEW JOURNAL OF PHYSICS
Allan, M. P., Tamai, A., Rozbicki, E., Fischer, M. H., Voss, J., King, P. D., Meevasana, W., Thirupathaiah, S., Rienks, E., Fink, J., Tennant, D. A.,
Perry, R. S., Mercure, et al
2013; 15

• Thermionic current densities from first principles. journal of chemical physics
Voss, J., Vojvodic, A., Chou, S. H., Howe, R. T., Bargatin, I., Abild-Pedersen, F.
2013; 138 (20): 204701-?

• Thermionic current densities from first principles. journal of chemical physics
Voss, J., Vojvodic, A., Chou, S. H., Howe, R. T., Bargatin, I., Abild-Pedersen, F.
2013; 138 (20): 204701-?

• An orbital-overlap model for minimal work functions of cesiated metal surfaces JOURNAL OF PHYSICS-CONDENSED MATTER
Chou, S. H., Voss, J., Bargatin, I., Vojvodic, A., Howe, R. T., Abild-Pedersen, F.
2012; 24 (44)

• Density functional theory based screening of ternary alkali-transition metal borohydrides: A computational material design
project JOURNAL OF CHEMICAL PHYSICS
Hummelshoj, J. S., LANDIS, D. D., Voss, J., Jiang, T., Tekin, A., Bork, N., Dulak, M., Mortensen, J. J., Adamska, L., Andersin, J., Baran, J. D.,
Barmparis, G. D., Bell, et al
2009; 131 (1)

• Structural stability and decomposition of Mg(BH4)(2) isomorphs-an ab initio free energy study JOURNAL OF PHYSICS-CONDENSED
MATTER
Voss, J., Hummelshoj, J. S., Lodziana, Z., Vegge, T.
2009; 21 (1): 012203

• Gamma-point lattice free energy estimates from O(1) force calculations JOURNAL OF CHEMICAL PHYSICS
Voss, J., Vegge, T.
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2008; 128 (18): 184708

• Point defect dynamics in sodium aluminum hydrides - A combined quasielastic neutron scattering and density functional theory study
Shi, Q., Voss, J., Jacobsen, H. S., Lefmann, K., Zamponi, M., Vegge, T.
ELSEVIER SCIENCE SA.2007: 469–73

• Hydrogen dynamics in Na3AlH6: A combined density functional theory and quasielastic neutron scattering study JOURNAL OF PHYSICAL
CHEMISTRY B
Voss, J., Shi, Q., Jacobsen, H. S., Zamponi, M., Lefmann, K., Vegge, T.
2007; 111 (15): 3886–92
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