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Appointments
Professor University at Buffalo, SUNY
DEPARTMENT OF CHEMiSTRY 8/2016 – present
Adjunct Professor University at Buffalo, SUNY
CHEMiCAL AND BiOLOGiCAL ENGiNEERiNG 9/2019 – present
Adjunct Professor University at Buffalo, SUNY
DEPARTMENT OF PHYSiCS 9/2021 – present
Associate Professor University at Buffalo, SUNY
DEPARTMENT OF CHEMiSTRY 8/2014 – 8/2016
Assistant Professor University at Buffalo, SUNY
DEPARTMENT OF CHEMiSTRY 8/2009 – 8/2014

Research Interests
• Theoretical and computational materials chemistry
• High pressure science
• Crystal structure prediction
• Superconducting, superhard, 2D, quantum, planetary and catalytic materials
• Solvated electrons and electrides
• Machine learning
• Chemical bonding

Distinctions
2022 Elected Fellow, American Physical Society (APS)

2019‑2022 Media interviews, Scientific American, New York Times, Science Friday, Quirks & Quarks andmore
2022‑2026 Elected Chair‑Line, American Physical Society Division of Computational Physics (APS‑DCOMP)
2019‑2022 Member at Large, American Physical Society Division of Computational Physics (APS‑DCOMP)
2017‑2021 Section Editor, Electronic Structure, Journal of Physics: Condensed Matter
2021‑ Editorial Board Member, Physical Review Materials
2020‑ Associate Editor, AIP Advances

2021 Chancellor’s Award for Excellence in Scholarship, State University of New York (SUNY)
2016 APT Teaching Award, University at Buffalo
2014 Promising Young Scientist Award of CMOA, Quantum Systems in Chemistry and Physics (QSCP)
2014 Exceptional Scholar (Young Investigator), University at Buffalo, SUNY
2014 Young Leader Professional Development Award, The Minerals, Metals & Materials (TMS) Society
2013 Alfred P. Sloan Research Fellowship, Sloan Foundation

2002‑2006 PhD Fellowship, International Max Planck Research School for Advanced Materials
2002 Masters Studies Scholarship, University of Calgary

2001‑2002 Alberta Ingenuity Award, University of Calgary
2001‑2002 Graduate Research Scholarship, University of Calgary
1999‑2000 Undergraduate NSERC, University of Calgary
1997‑1999 EGC Family Bursaries in Chemistry, University of Calgary

1994 Copp Family Scholarship, University of Calgary
1994 Canada Scholarship, University of Toronto
1994 Rutherford Scholarship, Government of Alberta
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Professional Preparation
Post Doctoral Research Cornell University
ROALD HOFFMANN’S GROUP 1/2008 – 8/2009

Doctoral & Post Doctoral Research Max Planck Institute for Solid State
Research, Germany

ABTEiLUNG ANDERSEN 11/2002 – 12/2007
Graduate Research & Teaching Assistant University of Calgary, Canada
DEPARTMENT OF CHEMiSTRY 5/2000 – 10/2002
Undergraduate Research University of Calgary, Canada
DEPARTMENT OF CHEMiSTRY 9/1999 – 1/2000
Summer Internship Arnhem, The Netherlands
AKZO NOBEL 6/1999 – 9/1999

Post‑Secondary Education
PhD (Dr. rer. nat.) in Chemistry University of Stuttgart, Germany
THEORETiCAL CHEMiSTRY 11/2002 – 8/2006
Masters of Science University of Calgary, Canada
THEORETiCAL CHEMiSTRY 9/2000 – 10/2002
Bachelors of Science University of Calgary, Canada
CHEMiSTRY 9/1994 – 5/2000
Bachelors of Science University of Calgary, Canada
PHYSiCS 9/1994 – 5/2000

External Research Funding
Total costs are listed
CURRENT
• $106,219 Conventional Nanostructured Superconductors through First‑Principles Calculations 9/1/23 – 8/31/24
PI: Eva Zurek, co‑PI: none
Intellectual Ventures, Deep Science Fund

• $389,887 (Zurek), High Energy Density QuantumMatter 9/1/23 – 8/21/26
PI: Gilbert Collins (University of Rochester), UB Senior Personnel: Zurek
Department of Energy, Fusion Energy Sciences, Quantum Information Sciences

• $104,570 (Zurek), $18M (total) 10/1/23 – 9/30/26
Midscale RI‑1 (M1:DP): OMEGA EP‑Pumped Optical Parametric Amplifier Line (EP OPAL)
PI: Jonathan Zuegel (Rochester), co‑PIs: Zurek, Di Piazza, Dollar, Aprahamian
NSF, Mid‑scale Research Infrastructure‑1 program

• $350,337 (Zurek), $10M (total) 7/1/24 ‑ 6/31/28
Chicago/DOE Alliance Center (CDAC): A Center of Excellence for Materials at Extremes
PI: Russell Hemley (University of Illinois at Chicago), Partner: Zurek
National Nuclear Security Administration, Stewardship Science Academic Alliances Program

• $245,867 (Zurek), $8M (total) 6/1/20 ‑ 5/31/24
Chicago/DOE Alliance Center (CDAC): A Center of Excellence for High Pressure Science and Technology
PI: Russell Hemley (University of Illinois at Chicago), Partner: Zurek
National Nuclear Security Administration, Stewardship Science Academic Alliances Program
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• $500,000 (Zurek), $12.96M (total) Center for Matter at Atomic Pressures 8/15/20 – 7/31/25
PI: Gilbert Collins (University of Rochester), UB Senior Personnel: Zurek
NSF, Physics Frontier Centers

• $1,184,750 (Zurek), $7.5M (total) SPICES: SPInodal‑hardened high‑entropy CEramicS 5/1/21 – 4/3/26
PI: Stefano Curtarolo (Duke), co‑PIs: Fahrenholtz, Zurek, Brenner, Maria, Wolfe
Office of Naval Research FY2021 MURI solicitation

• $4020 (Zurek), $1.3M (total) NewMethods for Nitrogen and Oxygen Heterocycle Synthesis 7/1/20 – 6/30/24
PI: Sherry Chemler (UB), Co‑Investigator: Zurek; NIH

• $485,439 (Zurek), $1.8M (total) 10/1/21 – 9/30/25
Collaborative Research: DMREF:
Machine Learning Algorithm Prediction and Synthesis of Next Generation Superhard Functional Materials
PI: Russell Hemley (University of Illinois at Chicago), co‑PIs: Zurek, Kadkhodaei, Trenary
NSF, DMREF program

• $395,000 Theoretical Prediction of Hydrogen Rich High‑Temperature Superconductors 8/1/22 – 7/31/25
PI: Eva Zurek, co‑PI: none
NSF, Division of Materials Research: Condensed Mater Materials Theory program

• $33,155 (Zurek), $900,000 (total) 8/1/22 – 7/31/25
Partnership for Research and Education on Molecules at High Pressures
PI: Guang‑Lin Zhao (Southern University and A&M College), co‑PI: Gilbert Collins (Rochester)
NSF, Partnership for Research and Education in Physics program

PENDiNG
• $224,000 (Zurek), $600k (total) 6/1/24 – 5/30/27
Innovative Resources: Development of QuaNSAES, an Integrated Software Platform for Quantum Crystallography
Research in Earth Science
PI: Przemyslaw Dera (University of Hawaii, Manoa), co‑PI: Zurek
NSF, EAR program

PAST
• $100,000 (Zurek), $300,000 (total) 8/15/21 – 8/14/23
EAGER: SUPER: Collaborative Research:
Stabilization of Warm and Light Superconductors at Low Pressures by Chemical Doping
PI: Eva Zurek, co‑PIs: Jung‑Fu Lin and Jianshi Zhou (UT Austin)
NSF, Early‑concept Grants for Exploratory Research (EAGER) program

• $450,000 (Zurek), $4M (total) High Energy Density QuantumMatter 9/1/19 – 8/21/23
PI: Gilbert Collins (University of Rochester), UB Senior Personnel: Zurek
Department of Energy, Fusion Energy Sciences, Quantum Information Sciences (1yr NCE)

• $375,000Metallization of Hydrogen‑Rich Materials: Predicting Novel Superconductors 1/1/19 – 12/31/22
PI: Eva Zurek, co‑PI: none
NSF, Division of Materials Research: Condensed Mater Materials Theory program (1yr NCE)

• $20,000 (Zurek), $100,000 (total) NSF‑CREST II Partnership Supplement 2021 9/1/21 – 8/31/22
PI: Kimberly Cousins (CSUSB), Subcontract to Zurek; NSF, HRD program

• $106,129 (Zurek) CDAC: A Center of Excellence for High Pressure Science and Technology 10/1/18 – 5/1/20
PI: Steven Gramsch (George Washington University), Partner: Zurek
National Nuclear Security Administration, Stewardship Science Academic Alliances Program

• $43,500 (Zurek) CSUSB Center for Materials Science 1/31/18 – 1/31/20
PI: Tim Usher (CSUSB), Subcontract to Zurek; NSF, HRD program

• $195,250 (Zurek) High‑throughput prediction of high‑pressure materials properties 5/1/16 – 10/31/19
for the AFLOWLIB database
PI: Stefano Curtarolo (Duke University), co‑PIs: Toher, Zurek; ONR

• $345,000 Tuning Reactivity, Electronic Structure and Properties via Pressure: 6/15/15 – 5/31/19
Predicting Novel Superconductors (1yr NCE)
PI: Eva Zurek, co‑PI: none; NSF, DMR‑CMMT

• $999,900MRI: Acquisition of High Performance Computing Infrastructure 10/1/17 – 9/30/18
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to Support Computational and Data‑Enabled Science and Engineering
PI: Tom Furlani, co‑PIs: Autschbach, Bauman, Chandola, Dupuis, Govindaraju, Hachmann,
Halfon, Jones, Kofke, Muldoon, Patra, Dutta, Zola, Errington, Pitman, Bian, Hageman,
Rajan, Roesch, Ramanathan, Zurek
NSF, Major Research Instrumentation Program

• $63,682 (Zurek) RUI: Advancing Electrodeposited Dicyano–Ferriprotoporphyrin 7/1/13 – 6/30/17
as an Electrocatalytic Material Capable of Selectively Oxidizing Hydrogen Sulfide
Over Interfering Gasotransmitters
PI: Jason Bennett (Penn State Erie, The Behrend College), Senior Personnel: Zurek
NSF, Chemical Measurement and Imaging program

• $42,521 (Zurek) CSUSB Center for Materials Science 2/1/17 – 1/31/18
PI: Tim Usher (CSUSB), Subcontract to Zurek; NSF, HRD program

• $40,474 (Zurek) CSUSB Center for Materials Science 3/10/15 – 1/31/16
PI: Tim Usher (CSUSB), Subcontract to Zurek; NSF, HRD program

• $25,000 (Zurek) Designing Novel Perovskite Solar Cells from First Principles Calculations 2/1/15 ‑ 6/30/15
PI: Eva Zurek; Subcontract to CMI, PI: Mark Swihart
New York State Center of Excellence in Materials Informatics (CMI) Industry Collaboration Projects

• $50,000 Alfred P. Sloan Research Fellowship 9/1/13 – 8/31/15
PI: Eva Zurek, co‑PI: none; Sloan Foundation

• $10,000 (Zurek) Light trapping in ultra‑thin films 1/24/17 – 1/25/18
of lead‑free hybrid perovskite layers to enhance solar cell efficiency
PI: Qin Gan, co‑PIs: Swihart, Zurek
University at Buffalo: RENEW Strategic SEED Investment Opportunity

• $15,000 (Zurek) Collaboration to Develop Key Capability for Materials Innovation 4/15/14 ‑ 4/14/15
PI: David Kofke, co‑PI: Zurek
University at Buffalo: Innovative Micro‑Programs Accelerating Collaboration in themes

• $56,464 (Zurek) Boron Carbide at Extreme Conditions 3/1/17 – 2/29/18
PI: Russell Hemley (Carnegie Institute Washington), Subcontract to Zurek
Carnegie/DOE Alliance Center (CDAC), NNSA‑SSAP

• $55,449 (Zurek) Boron Carbide at Extreme Conditions 3/1/16 – 2/28/17
PI: Russell Hemley (Carnegie Institute Washington), Subcontract to Zurek
Carnegie/DOE Alliance Center (CDAC), NNSA‑SSAP

• $55,301 (Zurek) Boron Carbide at Extreme Conditions 3/1/15 – 2/29/16
PI: Russell Hemley (Carnegie Institute Washington), Subcontract to Zurek
Carnegie/DOE Alliance Center (CDAC), NNSA‑SSAP

• $55,301 (Zurek) Boron Carbide at Extreme Conditions 3/1/14 – 2/28/15
PI: Russell Hemley (Carnegie Institute Washington), Subcontract to Zurek
Carnegie/DOE Alliance Center (CDAC), NNSA‑SSAP

• $55,256 (Zurek) Boron Carbide at Extreme Conditions 3/1/13 – 2/28/14
PI: Russell Hemley (Carnegie Institute Washington), Subcontract to Zurek
Carnegie/DOE Alliance Center (CDAC), NNSA‑SSAP

• $100,000 The Role of the Support in (MAO) Methylaluminoxane Activated Olefin Polymerization 1/1/12 – 8/31/14
PI: Eva Zurek, co‑PI: none
American Chemical Society Petroleum Research Fund, Doctoral New Investigators

• $379,998Metallization of Hydrogen–Rich Materials: Predicting Novel Superconductors 9/15/10 – 8/31/14
PI: Eva Zurek, co‑PI: none; NSF DMR‑CMMT
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Publications
Metrics from Google Scholar / Web of Science: over 14,860 / 11,720 citations, h = 47 / 44. Accessed December 28,
2023.

All Since 2018
Citations 14866 10699
h-index 47 36
i10-index 127 109
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JOURNAL ARTiCLES AND BOOK CHAPTERS
[187] Pandey, P.; Wang, X.; Gupta, H.; Smith, P. W.; Lapsheva, E.; Carroll, P. J.; Booth, C. H.; Minasian, S. G.;

Autschbach, J.; Zurek, E.; Schelter, E. J., ‘Realization of Organocerium‑Based Fullerene Molecular Materi‑
als Showing Mott Insulator‑Type Behavior’, 2023.
submitted

[186] Roberts, J.; Rijal, B.; Divilov, S.; Maria, J. P.; Fahrenholtz, W. G.; Wolfe, D. E.; Brenner, D. W.; Curtarolo, S.;
Zurek, E., ‘Machine Learned Interatomic Potentials for Ternary Carbides trained on the AFLOW Database’,
2023.
submitted

[185] Geng, N.; Hilleke, K. P.; Belli, F.; Das, P. K.; Zurek, E., ‘Superconductivity in CH4 and BH−
4 Containing Com‑

pounds Derived from the High‑Pressure Superhydrides’, 2023.
submitted

[184] Liang, X.; Wei, X.; Zurek, E.; Bergara, A.; Li, P.; Gao, G., ‘Design of High‑Temperature Superconductors at Mod‑
erate Pressures by Alloying AlH3 or GaH3’,Matter Radiat. Extremes 2024, 9, 018401.
URL https://doi.org/10.1063/5.0159590

[183] Divilov, S.; Eckert, H.; Toher, C.; Friedrich, R.; Zettel, A. C.; Brenner, D. W.; Fahrenholtz, W. G.; Wolfe, D. E.;
Zurek, E.; Maria, J. P.; Hotz, N.; Campilongo, X.; Curtarolo, S., ‘A Priori Procedure to Establish Spinodal De‑
composition in Alloys’, 2023.
submitted

[182] Daigle, S. E.; Curtarolo, S.; Fahrenholtz, W. G.; Maria, J. P.; Wolfe, D. E.; Zurek, E.; Brenner, D. W., ‘Interfacial
Defect Properties ofHigh‑EntropyCarbides: Stacking Faults, ShockleyPartial Dislocations, andaNewEvans‑
Polanyi‑Semenov Relation’, 2023.
submitted

[181] Li, H.; Zhang, Y.; He, J.; Geng, N.; Chariton, S.; Prakapenka, V.; Zurek, E.; Lin, J. F.; Zhou, J., ‘Experimental
and Theoretical Study of Polytypes to Perovskite Phase Transition in BaPtO3 under High Pressure and High
Temperature’, 2023.
submitted

[180] Storm, C. V.; Racioppi, S.; Duff, M. J.; McHardy, J. D.; Zurek, E.; McMahon, M. I., ‘Experimental Evidence of
Interstitial Electron Density in Transparent Dense Sodium’, 2023.
submitted
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[179] Peterson, G. G. C.; Hilleke, K. P.; Lotfi, S.; Zurek, E.; Brgoch, J., ‘Twists and Puckers: Tuning Crystal Chemistry
in the La(AuxGe1−x)2 Compositional Series’, J. Am. Chem. Soc. 2023, 145, 21612–21622.
URL https://doi.org/10.1021/jacs.3c07936

[178] Divilov, S.; Eckert, H.; Hicks, D.; Oses, C.; Toher, C.; Friedrich, R.; Esters, M.; Mehl, M. J.; Zettel, A. C.; Led‑
erer, Y.; Zurek, E.; Maria, J.‑P.; Brenner, D. W.; Campilongo, X.; Filipovic, S.; Fahrenholtz, W. G.; Ryan, C. J.;
DeSalle, C. M.; Crealese, R. J.; Wolfe, D. E.; Calzolari, A.; Curtarolo, S., ‘Disordered enthalpy‑entropy descrip‑
tor for high‑entropy ceramics discovery’, Nature 2024.
URL https://doi.org/10.1038/s41586-023-06786-y

[177] Racioppi, S.; Storm, C. V.; McMahon, M. I.; Zurek, E., ‘On the Electride Nature of Na‑hP4’, Angew. Chem. Int. Ed.
2023, 135, e202310802.
URL https://doi.org/10.1002/ange.202310802

[176] Wang, B.; Hilleke, K. P.; Hajinazar, S.; Frapper, G.; Zurek, E., ‘Structurally Constrained Evolutionary Algorithm
for the Discovery and Design of Metastable Phases’, J. Chem. Theory Comput. 2023, 19, 7960–7971.
URL https://doi.org/10.1021/acs.jctc.3c00594

[175] Hilleke, K. P.; Wang, X.; Luo, D.; Geng, N.; Wang, B.; Belli, F.; Zurek, E., ‘Structure, Stability and Superconduc‑
tivity of N‑doped Lutetium Hydrides at kbar Pressures’, Phys. Rev. B 2023, 108, 014511 (1–12).
URL http://doi.org/10.1103/PhysRevB.108.014511

[174] Racioppi, S.; Miao, M.; Zurek, E., ‘Intercalating Helium into A‑site Vacant Perovskites’, Chem. Mater. 2023, 35,
4297–4310.
URL https://doi.org/10.1021/acs.chemmater.3c00353

[173] Wei, X.; Hao, X.; Bergara, A.; Zurek, E.; Liang, X.; Wang, L.; Song, X.; Li, P.; Wang, L.; Gao, G.; Tian, Y., ‘Designing
Ternary Superconducting Hydrideswith A15‑type Structure at Moderate Pressures’,Mater. Today Phys. 2023,
34, 101086.
URL https://doi.org/10.1016/j.mtphys.2023.101086

[172] Hanson, M. D.; Miller, D. P.; Kondeti, C.; Brown, A.; Zurek, E.; Simpson, S., ‘A Computational Experiment Intro‑
ducingUndergraduates toGeometryOptimizations, Vibrational Frequencies, andPotential Energy Surfaces’,
J. Chem. Educ. 2023, 100, 921–927.
URL https://doi.org/10.1021/acs.jchemed.2c01129

[171] Fang, M.; Kumar, G. S.; Racioppi, S.; Zhang, H.; Zurek, E.; Lin, Q., ‘Hydrazonyl Sultones as Stable Tautomers of
Highly Reactive Nitrile Imines for Fast Bioorthogonal Ligation Reaction’, J. Am. Chem. Soc. 2023, 145, 9959–
9964.
URL https://doi.org/10.1021/jacs.2c12325

[170] Geng, N.; Hilleke, K. P.; Zhu, L.; Wang, X.; Strobel, T. A.; Zurek, E., ‘Conventional High‑Temperature Super‑
conductivity in Metallic, Covalently Bonded, Binary‑Guest C‑B clathrates’, J. Am. Chem. Soc. 2023, 145, 1696–
1706.
URL https://doi.org/10.1021/jacs.2c10089

[169] Wolfe, D. E.; DeSalle, C. M.; Ryan, C. J.; Slapikas, R. E.; Sweny, R. T.; Crealese, R. J.; Kolonin, P. A.;
Stepanoff, S. P.; Haque, A.; Divilov, S.; Eckert, H.; Oses, C.; Esters, M.; Brenner, D. W.; Fahrenholtz, W. G.;
Maria, J.‑P.; Toher, C.; Zurek, E.; Curtarolo, S., ‘Influence of Processing on the Microstructural Evolution and
Multiscale Hardness in TitaniumCarbonitrides (TiCN) Produced via Field Assisted Sintering Technology’,Ma‑
teriala 2023, 27, 101682.
URL https://doi.org/10.1016/j.mtla.2023.101682

[168] Hilleke, K. P.; Zurek, E., ‘3.13 ‑ Crystal chemistry at high pressure’, in Reedijk, J.; Poeppelmeier, K. R. (editors),
‘Comprehensive Inorganic Chemistry III (Third Edition)’, Elsevier, Oxford, third edition edition, 2023, 421–
445.
URL https://www.sciencedirect.com/science/article/pii/B9780128231449001709

[167] Antle, J. P.; Kimura,M.W.; Racioppi, S.; Damon, C.; Lang,M.; Gatley‑Montross, C.; Sanchez B, L. S.; Miller, D. P.;
Zurek, E.; Brown, A. M.; Gast, K.; Simpson, S. M., ‘Applying Density Functional Theory to Common Organic
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https://doi.org/10.1021/jacs.3c07936
https://doi.org/10.1038/s41586-023-06786-y
https://doi.org/10.1002/ange.202310802
https://doi.org/10.1021/acs.jctc.3c00594
http://doi.org/10.1103/PhysRevB.108.014511
https://doi.org/10.1021/acs.chemmater.3c00353
https://doi.org/10.1016/j.mtphys.2023.101086
https://doi.org/10.1021/acs.jchemed.2c01129
https://doi.org/10.1021/jacs.2c12325
https://doi.org/10.1021/jacs.2c10089
https://doi.org/10.1016/j.mtla.2023.101682
https://www.sciencedirect.com/science/article/pii/B9780128231449001709


Mechanisms: A Computational Exercise’, J. Chem. Educ. 2023, 100, 355–360.
URL https://doi.org/10.1021/acs.jchemed.2c00935

[166] Hilleke, K. P.; Franco, R.; Pertierra, P.; Salvado,M. A.; Zurek, E.; Recio, J. M., ‘Preference for a Pressure‑Induced
Orthorhombic Structure after 1T‑HfSe2’,Mater. Today Phys. 2023, 36, 101152.
URL https://doi.org/10.1016/j.mtphys.2023.101152

[165] Oses, C.; Esters, M.; Hicks, D.; Divilov, S.; Eckert, H.; Friedrich, R.; Mehl, M. J.; Smolyanyuk, A.; Campilongo, X.;
van de Walle, A.; Schroers, J.; Kusne, A. G.; Takeuchi, I.; Zurek, E.; Nardelli, M. B.; Fornari, M.; Lederer, Y.;
Levy, O.; Toher, C.; Curtarolo, S., ‘aflow++: A C++ Framework for Autonomous Materials Design’, Comput.
Mater. Sci. 2023, 217, 111889.
URL https://doi.org/10.1016/j.commatsci.2022.111889

[164] Sobiech, T. A.; Zhong, Y.; Miller, D. P.; McGrath, J. K.; Scalzo, C. T.; Redington, M. C.; Zurek, E.; Gong, B., ‘Ultra‑
Tight Host‑Guest Binding with Exceptionally Strong Positive Cooperativity’, Angew. Chem. Int. Ed. 2022, 61,
e202213467.
URL https://doi.org/10.1002/anie.202213467

[163] Hilleke, K.; Zurek, E., ‘Rational Design of Superconducting Metal Hydrides via Chemical Pressure Tuning’,
Angew. Chem. Int. Ed. 2022, 61, e202207589.
URL https://doi.org/10.1002/anie.202207589

[162] Wang, B.; Hilleke, K. P.; Wang, X.; Polsin, D. N.; Zurek, E., ‘Topological Electride Phase of Sodium at High
Pressures and Temperatures’, Phys. Rev. B 2023, 107, 184101.
URL https://doi.org/10.1103/PhysRevB.107.184101

[161] Roberts, J.; Zurek, E., ‘Computational Materials Discovery’, J. Chem. Phys. 2022, 156, 210401.
URL https://doi.org/10.1063/5.0096008

[160] Wang, X.; Proserpio, D. M.; Oses, C.; Toher, C.; Curtarolo, S.; Zurek, E., ‘The Microscopic Diamond Anvil Cell:
Stabilization of Superhard, Superconducting Carbon Allotropes at Ambient Pressure’, Angew. Chem. Int. Ed.
2022, 61, e202205129.
URL https://doi.org/10.1002/anie.202205129

[159] Yang, H. J.; Redington, M.; Miller, D. P.; Zurek, E.; Kim,M.; Yoo, C.‑S.; Lim, S. Y.; Cheong, H.; Chae, S.‑A.; Ahn, D.;
Hur,N.H., ‘NewMonoclinic RutheniumDioxidewithHighly SelectiveHydrogenationActivity’,Catal. Sci. Tech‑
nol. 2022, 12, 6556.
URL https://doi.org/10.1039/d2cy00815g

[158] Cao, R.; Rossdeutcher, R. B.; Zhong, Y.; Shen, Y.; Miller, D. P.; Sobiech, T. A.; Wu, X.; Sanchez Buitrago, L.;
Ramcharan, K.; Gutay, M. I.; Frankenthal Figueira, M.; Luthra, P.; Zurek, E.; Szyperski, T.; Button, B.; Shao, Z.;
Gong, B., ‘Aromatic Pentaamide Macrocycles Bind Anions with High Affinity for Transport Across Biomem‑
branes’, Nat. Chem 2023, 15, 1559–1568.
URL https://doi.org/10.1038/s41557-023-01315-w

[157] Schunke, C.; Miller, D. P.; Zurek, E.; Morgenstern, K., ‘Halogen and Structure Sensitivity of Halobenzene Ad‑
sorption on Copper Surfaces’, Phys. Chem. Chem. Phys. 2022, 24, 4485–4492.
URL https://doi.org/10.1039/d1cp05660c

[156] Geng, N.; Bi, T.; Zurek, E., ‘Structural Diversity and Superconductivity in S‑P‑H Ternary Hydrides Under Pres‑
sure’, J. Phys. Chem. C 2022, 126, 7208–7220.
URL https://doi.org/10.1021/acs.jpcc.1c10976

[155] Hilleke, K. P.; Bi, T.; Zurek, E., ‘Materials Under High Pressure: A Chemical Perspective’, J. Appl. Phys. 2022,
128, 441.
URL https://doi.org/10.1007/s00339-022-05576-z

[154] Zhang, S.; Morales, M. A.; Jeanloz, R.; Millot, M.; Hu, S. X.; Zurek, E., ‘Nature of the Bonded‑to‑Atomic Transi‑
tion in Liquid Silica to TPa Pressures’, J. Appl. Phys. 2022, 131, 071101.
URL https://doi.org/10.1063/5.0081293
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https://doi.org/10.1021/acs.jchemed.2c00935
https://doi.org/10.1016/j.mtphys.2023.101152
https://doi.org/10.1016/j.commatsci.2022.111889
https://doi.org/10.1002/anie.202213467
https://doi.org/10.1002/anie.202207589
https://doi.org/10.1103/PhysRevB.107.184101
https://doi.org/10.1063/5.0096008
https://doi.org/10.1002/anie.202205129
https://doi.org/10.1039/d2cy00815g
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Invited Conference Talks, Workshops & Seminars
UPCOMiNG
• National Ignition Facility and Jupiter Laser Facility User Group Meeting; Livermore; Jan 2024.
• Distinguished Lectures in Quantum Crystallography and Related Fields; Virtual; Feb 2024.
• ECLIPSE Meeting; Rochester; April 2024.
• Discussion Leader, Gordon Research Conference on Research at High Pressure; Holderness School; July 2024.
• Canadian Symposium on Theoretical and Computational Chemistry; Halifax, Canada; July 2024.
• CBOND2024: The 3rd European Symposium on Chemical Bonding; Amsterdam; Sept 2024.
CONFERENCES, WORKSHOPS, SUMMER SCHOOLS
March 2020 ‑ March 2022 virtual format; else in‑person unless otherwise stated.

74. “Future Directions in Structure Prediction” & Tutorial on XTALOPT, 8th Annual JHU Summer School; Data
Driven Materials Discovery: FromML to Maker Space, John Hopkins University; Aug 2023.

73. “Extreme Chemistry and New States of Matter at Extreme Pressures”, 28th AIRAPT and 60th EHPRG high‑
pressure conference, Edinburgh, Plenary; July 2023.

72. “Theoretical Design of Light Element Superconductors”, North Eastern Regional ACS Meeting, Boston; June
2023.

71. “Exotic Chemistry and New States of Matter at Extreme Pressures”, Center for Matter at Atomic Pressures
Undergraduate Summer School, University of Rochester; June 2023 (virtual participation).

70. “Theoretical Design of Light Element Superconductors”, GordonResearch Conference on Superconductivity;
Les Diablerets, Switzerland; May 2023.

69. “The XtalOpt Evolutionary Algorithm for Crystal Structure Prediction”, American Physical Society March
Meeting; Las Vegas; March 2023.
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68. “Theoretical Design of Light Element Superconductors”, 2022 IUCr High‑Pressure Workshop, Argonne Na‑
tional Lab; Dec 2022 (virtual participation).

67. “Theoretical Design of Light Element Superconductors”, Frontiers of High Pressure Research – Science under
Extreme Conditions (Nature Conferences), Shanghai, China; Nov 2022 (virtual participation).

66. “Exotic Chemistry and New States of Matter at Extreme Pressures”, Center for Matter at Atomic Pressures
Undergraduate Summer School, University of Rochester; Aug 2022 (virtual participation).

65. “Theoretical Design of Light Element Superconductors”, 33rd IUPAP Conference on Computational Physics
(CCP 2020); Austin, Texas; Aug 2022 (virtual participation).

64. “Ternary Hydride Superconductors Under Pressure”, International Workshop on Challenges in Designing
Room Temperature Superconductors, L’Aquila, Italy; July 2022 (virtual participation).

63. “Theoretical Predictions of Superhard and Superconducting CarbonPolymorphs”, International Symposium
on Theoretical and Computational Materials Science; Jilin, China; July 2022 (virtual participation).

62. “Putting the Squeeze on Matter”, Exploring High Pressure Science at the Extremes Through Experiment and
Computation, Gordon Research Conference; Holderness School; July 2022.

61. “Towards Room‑Temperature Superconductivity in Doped H3S Phases Under Pressure?”, 12th Triennial
Congress of theWorld Association of Theoretical andComputational Chemists (WATOC), Vancouver, Canada;
July 2022.

60. “Theoretical Design of Light Element Superconductors”, 10th Triennial Conference on Molecular Quantum
Mechanics, Blacksburg, Virgina; June 2022.

59. “The XTALOPT Evolutionary Algorithm for Crystal Structure Prediction”, International School of Crystallogra‑
phy, Erice, Italy; workshop presentation; June 2022.

58. “Crystal Structure Prediction”, International School of Crystallography, Erice, Italy; June 2022.

57. “Superconducting High Pressure Hydrides”, International School of Crystallography, Erice, Italy; June 2022.

56. “Theoretical Predictions of Superconducting Materials Under Pressure”, Next‑Generation Materials
Structure‑Property Prediction, Pacifichem; Honolulu, Hawaii; December 2021.

55. “Towards Room Temperature Superconductivity in Hydride‑Based Materials Under Pressure?”, 10th Asian
Conference on High Pressure Research; Seoul, Korea; October 2021.

54. “The XTALOPT Evolutionary Algorithm for Crystal Structure Prediction”, Computational Methods in Materials
Science, Fundamentals and Applications; EMRS ‑ Warsaw; workshop presentation; Sept 2021.

53. “Theoretical Predictionsof SuperconductingandSuperhardMaterials”, EuropeanMaterials ResearchSociety
(EMRS), Warsaw, Poland; Sept 2021.

52. “Exotic Chemistry and New States of Matter at Extreme Pressures”, Center for Matter at Atomic Pressures
Undergraduate Summer School, University of Rochester; Aug 2021.

51. “Theoretical Predictions of Superconducting and Superhard Materials”, Chemistry at Extremes Workshop,
Oak Ridge National Laboratory; Aug 2021.

50. “Predicting Superhard Materials via a Machine‑Learning‑Informed Evolutionary Structure Search”, Telluride
Workshop on Computational Materials Chemistry, Telluride, Colorado; July 2021.

49. “Theoretical Predictions of Light and Warm Superconductors”, American Physical Society; March 2021.

48. “Electronic Structure and Superconductivity in Compressed Binary and Ternary Hydrides”, European High
Pressure Research Group International Conference; Tenerife, Spain; plenary; Sept 2020.

47. “Theoretical Predictions of Superconducting and Superhard Materials”, 100 years Polish Chemical Society;
Warsaw, Poland; Sept 2019.
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46. “Theoretical Predictions of Superconducting and Superhard Materials”, International Union of Crystallogra‑
phy, high pressure workshop; Vienna, Austria; plenary; Aug 2019.

45. “Chemistry Under Pressure”, Eric Pitman Summer Workshop in Computational Science, Center for Compu‑
tational Research, Buffalo; July 2019.

44. “Theoretical Predictions of Unique Hydride Phases Under Pressure”, Understanding the Interaction of Hy‑
drogen with Materials, Gordon Research Conference; Barcelona, Spain; June 2019.

43. “Computational Discovery of Novel Superconducting Phases Under Pressure”, SMEC2019; April 2019.

42. “Predicting Superhard Materials via a Machine‑Learning‑Informed Evolutionary Structure Search”, Study of
Matter at Extreme Conditions 2019 (SMEC2019), an international conference hosted by the High Pressure
Science Society of North America (HiPSSA); held on the Celebrity Equinox; April 2019.

41. “Computational Discovery of New Materials Under Pressure”, XXX IUPAP Conference on Computational
Physics, University of California, Davis; July, 2018.

40. “Theoretical Predictions of Unique Hydride Phases Under Pressure”, Atoms, Molecules and Materials in Ex‑
treme Environments, Oslo, Norway; June, 2018.

39. “Chemistry Under Pressure”, Eric Pitman Summer Workshop in Computational Science, Center for Compu‑
tational Research, Buffalo; July 2018.

38. “Chemistry Under Pressure”, 16th International Congress of Quantum Chemistry, Menton, France; June,
2018.

37. “Chemistry Under Pressure”, Molecular Education and Research Consortium in Undergraduate computa‑
tional chemistRY (MERCURY); Furman University, South Carolina; July 2017.

36. “DFT Studies of B4C Under Static and Dynamic Compression for up to 1.5 TPa”, 6th International Conference
on Chemical Bonding; Hawaii; June 2017.

35. “DFT Studies of B4CUnder Static andDynamic Compression for up to 1.5 TPa”, Equation‑of‑StatesWorkshop,
Laboratory for Laser Energetics, University of Rochester; May 2017.

34. “Computational Discovery of Materials Under Pressure”, American Physical Society; New Orleans; March
2017.

33. “Materials fromFirst Principles”, Energy andSustainableMaterialsWorkshop, University ofOregon; Oct 2016.

32. “Theoretical Predictions of (Superconducting) Hydrides under Pressure”, North East Regional Meeting of the
ACS, Binghamton; Oct 2016.

31. “Theoretical Predictions of (Superconducting) Hydrides under Pressure”, Theory and Applications of Com‑
putational Chemistry (TACC 2016); Seattle, Washington; Sept 2016.

30. “Superconductivity inHighPressureHydrides”, International Conference onHighPressure in Semiconductor
Physics (HPSP‑17) &Workshop on High‑pressure Study on Superconductors (WHS); Tokyo, Japan; Aug 2016.

29. “Theoretical Predictions of Hydrides with Novel Stoichiometries”, Solid State Chemistry Gordon Research
Conference; Colby Sawyer College; July 2016.

28. “Structure Prediction Under Pressure”, 62nd American Vacuum Society International Symposium, “Acceler‑
ating Materials Discovery for Global Competitiveness” Session; San Jose; Oct 2015.

27. “Chemical Structure and Bonding Under Pressure”, 3rd International Conference on Chemical Bonding;
Hawaii; July 2015.

26. “StructurePredictionUnderPressure”, TellurideWorkshoponComputationalMaterialsChemistry; Colorado;
June 2015.

25. “Chemistry Under Pressure”, North American Solid State Chemistry Conference; Tallahassee; June 2015.

24. “Bonding at the Metal‑Organic Interface”, American Physical Society Meeting; San Antonio; March 2015.
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23. “Structure Prediction fromFirst Principles”, QuantumSystems in Chemistry, Physics andBiology; Taipei, Tai‑
wan; Oct 2014.

22. “Building a Chemical Intuition Under Pressure”, American Chemical Society, San Francisco; Aug 2014.

21. “Building a Chemical Intuition Under Pressure: Prediction of Novel Hydrides”, Tuning Energy Density to Re‑
veal or Control Properties of Extreme Matter, Gordon Conference; University of New England; June 2014.

20. “A Molecular Orbital Analysis of Electron Solvation”, Colloque Davy‑Weyl: Electron solvation and electron
transfer; Kavli Meeting, Buckinghamshire, UK; May 2014.

19. “Structure Prediction from First Principles”, The Minerals, Metals and Materials Society Meeting; San Diego;
Feb 2014.

18. “Structure Prediction from First Principles Calculations”, WoPhys 2013 (MRSEC/CNFM Conference for Under‑
graduate Women in Physical Sciences), University of Nebraska‑Lincoln; Oct 2013.

17. “Boron Carbide Under Extreme Conditions”, Carnegie/DOE Alliance Center Workshop; Chicago; Sept 2013.

16. “Building a Chemical Intuition Under Pressure: Predictions of Novel Hydrides”, 6th CTTC Theoretical Chem‑
istry Conference; Krakow, Poland; Sept 2013.

15. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
International Conference on High Pressure Science and Technology (AIRAPT); Seattle; July 2013.

14. “Predicting Potential Superconductors Under Pressure”, SMEC2013; March 2013.

13. “Building a Chemical IntuitionUnder Pressure: Compressed Polyhydrides and Subhydrides”, Study ofMatter
at Extreme Conditions 2013 (SMEC2013), an international conference hosted by the High Pressure Science
Society of North America (HiPSSA); held on the Celebrity Reflection; March 2013.

12. “Developing a Chemical Intuition Under Pressure”, 2012 — Exploring Giant Planets on NIF (National Ignition
Facility): ANewGeneration of CondensedMatter; Lawrence LivermoreNational Laboratory (LLNL); Dec 2012.

11. “Role of the Support in MAO (methylaluminoxane) Activated Olefin Polymerization”, North East Regional
Meeting of the ACS; Rochester; Sept 2012.

10. “Locating the (Global and Local) Minima of Clusters and Solids”; LLNL; 2012 Computational Chemistry and
Materials Science Summer Institute (CCMS); June 2012.

9. “Chemistry underHighPressure: Building aChemical Intuition via Crystal Structure Prediction”, LLNL; CCMS;
June 2012.

8. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
95th Canadian Chemistry Conference and Exhibition (CSC 2012); Calgary, Canada; May 2012.

7. “Pressure Stabilized Alkali Metal Polyhydrides”, TheMinerals, Metals andMaterials SocietyMeeting; Orlando;
March 2012.

6. “Chemistry Under Extreme Pressures — A Return to Simplicity?”, 2011 — Exploring Giant Planets on NIF (Na‑
tional Ignition Facility): A New Generation of Condensed Matter Workshop; LLNL; Dec 2011.

5. “Pressure StabilizedAlkaliMetal Polyhydrides”, International ConferenceonHighPressure Science andTech‑
nology (AIRAPT); Mumbai, India; Sept 2011.

4. “Theoretical Predictions of Pressure–Stabilized Alkali Metal Polyhydrides”, SMEC2011; March 2011.

3. “SolidLi(NH3)4: AnExpandedMetalUnderPressure”, StudyofMatter atExtremeConditions2011 (SMEC2011),
an international conference hosted by the High Pressure Science Society of North America (HiPSSA); held on
the Liberty of the Seas; March 2011.

2. “Predicting the Geometries and Electronic Structures of Compressed Solids”, 3rd International Symposium
on Structure–Property Relationships in Solid States Materials, Stuttgart, Germany; July 2010.
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1. “A Molecular Perspective on Lithium–Ammonia Solutions”, Cecam Workshop: Energy Landscape of Solids:
from (hypothetical) topologies to material properties, Lausanne, Switzerland; July 2008.

SEMiNARS
March 2020 ‑ March 2022 virtual format; else in‑person unless otherwise stated.

82. “Theoretical Design of Light‑Element Superconductors and Other (Quantum) Materials”, Chicago/DOE Al‑
liance Center (CDAC) Virtual Seminar Series; October 2023.

81. “TheoreticalDesignof Light‑ElementSuperconductors andOther (Quantum)Materials”, PhysicsColloquium,
Rutgers‑Newark; October 2023.

80. “Theoretical Designof Light‑Element Superconductors andOther (Quantum)Materials”, MaxPlanck Institute
for Solid State Research; August 2023.

79. “Theoretical Design of Light‑Element Superconductors”, DeptMatSci & Eng, CarnegieMellonUniversity; April
2023.

78. “Theoretical Design of Light‑Element Superconductors”, Dept MatSci & Eng, Johns Hopkins; Jan 2023.

77. “Theoretical Design of Light‑Element Superconductors”, MatSci Research Lecture, Caltech; Jan 2023.

76. “Theoretical Design of Light‑Element Superconductors”, Dept MatSci & Eng, University of Florida; Nov 2022.

75. “Theoretical Design of Light‑Element Superconductors”, Dept Chem, University of Houston; Oct 2022.

74. “Theoretical Design of Light‑Element Superconductors”, Dept Chem, Rice University; Oct 2022.

73. “Extreme Chemistry and New States of Matter at Extreme Pressures”, Dept Chem, SUNY Binghamton; Sept
2022.

72. “Extreme Chemistry and New States of Matter at Extreme Pressures”, Dept Chem, Canisius College, Buffalo;
Sept 2022.

71. “TheoreticalDesignof Light ElementSuperconductors”,MonthlyMeetingonRoom‑TSuperconductivity, Asia
Pacific Center for Theoretical Physics, Korea; July 2022 (virtual participation).

70. “Theoretical Predictions of Superconducting and Superhard Materials”, 75th Anniversary, Dept of Physics,
Jilin University, China; March 2022.

69. “Extreme Chemistry and New States of Matter at Extreme Pressures”, Physics & Astronomy, California State
University, CalPolyPomona; March 2022.

68. “Extreme Chemistry and New States of Matter at Extreme Pressures”, Dept Chem, St. Bonaventure; March
2022.

67. “Extreme Chemistry and New States of Matter at Extreme Pressures”, Dept Chem, California State University,
San Bernardino; Feb 2022.

66. “Theoretical Predictions of Superconducting and Superhard Materials”, Condensed Matter Seminar, Case
Western University; Oct 2021.

65. “Theoretical Prediction of Superconducting and Superhard Materials”, Namur Institute of Structured Matter
Colloquium, Belgium; May 2021.

64. “Towards Room Temperature Superconductivity in Hydride‑Based Materials Under Pressure?”, Condensed
Matter Seminar, University California San Diego; April 2021.

63. “Towards Room Temperature Superconductivity in Hydride‑Based Materials Under Pressure?”, Condensed
Matter Seminar, University of Virginia; April 2021.

62. “Theoretical Predictions of Superconducting, Superhard and Catalytic Materials”, Dept Chem, University of
Alabama; April 2021.
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61. “Theoretical Predictions of Superconducting and Superhard Materials”, Materials Theory Group Journal
Club, Oak Ridge National Laboratory; April 2021.

60. “Theoretical Predictions of Superconducting and Superhard Materials”, NSF Center for Mechanical Control
of Chemistry Mechanochemistry Discussions; Feb 2021.

59. “Theoretical Predictions of Superconducting and Superhard Materials”, Fermilab Colloquium; Oct 2020.

58. “Towards Room Temperature Superconductivity in Hydride Based Materials Under Pressure?”, Theoretical
Chemistry Seminar, University of Cambridge, UK; Oct 2020.

57. “Theoretical Predictions of Superconducting and Superhard Materials”, Theory and Simulation of Electronic
and Optical Processes in Molecules and Materials Weekly Seminar; Oct 2020.

56. “Towards RoomTemperature Superconductivity in Hydride BasedMaterials Under Pressure?”, MEMS/MatSci
Seminar, Duke; Oct 2020.

55. “Theoretical Predictionsof SuperconductingandSuperhardMaterials”, Chicago/DOEAllianceCenter (CDAC);
May 2020.

54. “Theoretical Predictions of Superconducting and Superhard Materials”, HEDPt Workshop, Laboratory for
Laser Energetics, University of Rochester; Feb 2020.

53. “Computational Discovery of NewMaterials Under Pressure”, MatSci and Engineering, Cornell; Sept 2019.

52. “Computational Discovery of NewMaterials Under Pressure”, MEMS/MatSci Seminar, Duke; Jan 2019.

51. “Chemistry Under Pressure”, Dept Chem, University of Richmond; Nov 2018.

50. “Chemistry Under Pressure”, Physical/Inorganic Chem, University of Wisconsin‑Madison; March 2017.

49. “Predicting Materials Under Pressure”, Physics & Astronomy, University of Rochester; Feb 2017.

48. “Chemistry Under Pressure”, Physical Chem, Indiana University Bloomington; Feb 2017.

47. “Chemistry Under Pressure”, Dept Chem, Queens University, Kingston, ON, Canada; March 2016.

46. “The Structures of Methylaluminoxane (MAO) in Homogeneous and Heterogeneous Phases”, Collaborative
Research Center on Understanding Metal Oxide / Water Systems at the Molecular Scale Seminar, Technische
Universität Berlin, Germany; May 2015.

45. “Chemistry Under Pressure”, Prof. Nicola Spaldin’s Group Seminar, ETH Zürich; March 2015.

44. “Chemistry Under Pressure”, Theory Department, Max Planck Institute of Microstructure Physics, Halle, Ger‑
many; March 2015.

43. “Chemistry Under Pressure”, Competence Center for Computational Chemistry “C4” Seminar, ETH Zürich;
March 2015.

42. “Chemistry Under Pressure”, Dept Chem; University of Calgary; Canada; Jan 2015.

41. “Structure Prediction from First Principles Calculations”, Dept Chem; TexasWomen’s University; March 2014.

40. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides”, Condensed Matter
Seminar, University of Toronto; Canada; Oct 2013.

39. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
Dept Chem; SUNY Geneseo; Oct 2013.

38. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
Inorganic/Physical Seminar; University of Rochester; Sept 2013.

37. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
High Pressure Seminar, Max Planck Institut für Chemie, Mainz; Germany; June 2013.

36. “Structure Prediction from First Principles”, Phys/MatSci Colloquium, SUNY Binghamton; April 2013.
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35. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
Dept Chem, University of Delaware; March 2013.

34. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
Condensed Matter Seminar; University of Utah; Feb 2013.

33. “Insulating Na and Metallic H2: Developing a Chemical Intuition Under Pressure”, Chem/MatSci, Rochester
Institute of Technology; Jan 2013.

32. “Building a Chemical Intuition Under Pressure: Prediction of Alkali Metal Polyhydrides and Subhydrides”,
Condensed Matter Seminar; Rutgers University; Jan 2013.

31. “Insulating Na and Metallic H2: Developing a Chemical Intuition Under Pressure”, Penn‑York Section of ACS;
Nov 2012.

30. “Building a Chemical Intuition Under Pressure ‑ Alkali Metals, their Polyhydrides and Subhydrides”, Dept
Chem; University of Warsaw; Poland; July 2012.

29. “Building a Chemical Intuition Under Pressure ‑ Alkali Metals, their Polyhydrides and Subhydrides”, Dept
Chem; University of Western Ontario; Canada; March 2012.

28. “Building a Chemical Intuition Under Pressure ‑ Alkali Metals, their Polyhydrides and Subhydrides”, Dept
Chem; University of Guelph; Canada; Feb 2012.

27. “Insulating Na and Metallic Hydrogen — Developing a Chemical Intuition Under Pressure”, Dept Chem; Oak‑
land University; Feb 2012.

26. “Research in the Zurek Group”, Integrated Nanostructured Systems, SUNY Buffalo; Jan 2012.

25. “Alkali Metal Polyhydrides/Subhydrides Under Pressure”, Quantum Simulation Group, LLNL; Dec 2011.

24. “Novel Hydrogen Rich Phases Under Pressure”, Nebraska Center for Materials and Nanoscience, University
of Nebraska–Lincoln; Nov 2011.

23. “Insulating Na and Metallic Hydrogen — Developing a Chemical Intuition Under Pressure”, Dept Chem; Dae‑
men College, Buffalo; Nov 2011.

22. “Insulating Na and Metallic Hydrogen— Developing a Chemical Intuition Under Pressure”, Dept Chem; Penn
State Erie the Behrend College; Oct 2011.

21. “Insulating Na andMetallic Hydrogen—Developing a Chemical Intuition Under Pressure”, Dept Chem; Cani‑
sius College, Buffalo; Sept 2011.

20. “From Alkali Metals to Superalkalis”, Vrije Universiteit of Amsterdam, the Netherlands; July 2011.

19. “Predicting the Geometries and Electronic Structures of Solids with Genetic Algorithms”, Dept Chem; Middle
Tennessee State University; Nov 2010.

18. “Predicting the Geometries and Electronic Structures of Compressed Solids”, Dept Physics; Brock University,
St. Catherine’s, Canada; Nov 2010.

17. “Two Tales about the Third Element”, Integrated Nanostructured SystemsMeeting, SUNY Buffalo; April 2010.

16. “Two Tales about the Third Element”, Dept Chem; SUNY Brockport; April 2010.

15. “Two Tales about the Third Element”, Dept Chem; Michigan Tech University; March 2010.

14. “Two Tales about the Third Element”, Dept Chem; John Carroll University; Feb 2010.

13. “A Little Bit of Lithium Does a Lot for Hydrogen”, Physics Colloquium; SUNY Buffalo; Feb 2010.

12. “Two Tales about the Third Element”, Dept Chem; Siena College; Nov 2009.

11. “Theoretical Studies of Complex Chemical Systems”, Dept Chem; Syracuse University; Jan 2009.

10. “Theoretical Studies of Complex Chemical Systems”, Dept Chem; SUNY Buffalo; Jan 2009.
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9. “A Molecular Perspective on Lithium–Ammonia Solutions”, Max Planck Institute for Solid State Research,
Stuttgart; July 2008.

8. “DFT Studies of the 13C NMR Chemical Shifts of Single‑Walled Carbon Nanotubes (SWNTs)”, CNRS, Lyon,
France; Feb 2007.

7. “DFT Studies of the 13C NMR Chemical Shifts of SWNTs, Magic Metal‑(C60)2 Clusters and NMTO Wannier‑like
Functions for Solids”, Brookhaven National Lab and Stony Brook University; Oct 2006.

6. “Wannier–like Functions forMetals and Intermetallic Compounds”, Max Planck Institute for Chemical Physics
of Solids, Dresden, Germany; Sept 2006.

5. “DFT Studies of the 13C NMR Chemical Shifts of SWNTs and NMTO Wannier‑like Functions for Solids”, Vrije
University of Amsterdam; Netherlands; Aug 2006.

4. “Computational Studies of Magic Metal‑(C60)2 Clusters”, Arbeitsbeschprechung, Max Planck Institute for Solid
State Research; Stuttgart; May 2005.

3. “Computational Studies of MAO and SWNTs”, Imperial College of London, UK; March 2005.

2. “Modeling MAO (Methylaluminoxane)”, Basell Polyolefins, Ludwigshafen, Germany; March 2003.

1. “Modeling MAO (Methylaluminoxane)”, Jagiellonian University, Kraków, Poland; Feb 2003.

Research Group
Visiting Scholars
Prof. Jose Manuel Recio (2022); University of Oviedo; Spain
Prof. Miao Zhang (2019‑2020); Beihua University; Jilin, China
Prof. Yan Yan (2019‑2020); Changchun University; Jilin, China
Prof. Mariusz Kozik (2013‑2014); Canisius College; Buffalo
Prof. Bahadir Altintas (2011‑2012); Abant Izzet Baysal University; Turkey
PhD. Student Antonio Rivera Brown (2011); University Puerto Rico Mayaguez

Postdoctoral Associates ‑ Present
Francesco Belli (2023‑present)
Samad Hajinazar (2023‑present)
Dongbao Luo (2022‑present)
Busheng Wang (2021‑present)
Biswas Rijal (2021‑present)
Josiah Roberts (2021‑present)
Stefano Racioppi (2021‑present)
Xiaoyu Wang (2023 ‑ present)
Nisha Geng (2023‑present)

Postdoctoral Associates ‑ Former
Katie Hilleke (2019‑2023); Assistant Scientist, Laboratory for Laser Energetics, Rochester
Pratik Kumar Das (2021‑2022); INSPIRE Faculty Fellow, IIEST Shibpur, Kolkata
Niloofar Zarifi (2016‑2018); Teaching / R&D in Canada
Nina Tyminska (2013‑2015); Researcher in France
Xiaoguong Luo (2013‑2014); Professor at Nankai University, China
James Hooper (2011‑2013); Researcher Jagiellonian University, Kraków, Poland
Pio Baettig (2009‑2011); R&D in Switzerland

Current Doctoral Students
Masashi Kimura (2021‑present)
Trevor Higgins (2023‑present)
Morgan Redington (2019‑present)
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PhD. Graduates, Year, Initial Position

• Nisha Geng, 2023; First‑Principles Calculations for Materials Design: From 1 atm to High Pressure; Postdoc Zurek
Group.

• XiaoyuWang, 2023;Density Functional Theory Studies of High‑Pressure Hydrides and Superhard CarbonMaterials;
Postdoc Zurek Group.

• Tiange Bi, 2020; Density Functional Theory Studies of Hydrogen Rich Materials, Methylammonium Lead Bromide
Perovskite, and Silicon Dioxide Under Pressure; Postdoc Geophysical Laboratory, Carnegie Institute, DC.

• Patrick Avery, 2019; Open Source Software for the Prediction of Crystal Structures and the Analysis of their Proper‑
ties; R&D Engineer at Kitware.

• Daniel Miller, 2018; Interactions at the Surface‑Adsorbate Interface: An Outlook Through Computational Work; As‑
sistant Professor at Hofstra University.

• Zack Falls, 2017; Elucidating Chemical Structures via DFT Investigations; NLM University‑based Biomedical Infor‑
matics Research Training Award from theNIH, Postdoctoral Fellow at the Department of Biomedical Informatics,
Jacobs School of Medicine and Biomedical Sciences, UB, advisor: Prof. Ram Samudrala.

• Andrew Shamp, 2017; Density Functional Theory (DFT) Studies of Hydrogen Rich Solids and Boron Carbide Under
Extreme Conditions; National Nuclear Security Administration Postdoctoral Fellowship, Washington, D.C.

• TysonTerpstra, 2016; Theoretical InvestigationsofDenseHydridesandComplex Intermetallics; AssistantProfessor
at D’Youville College.

• Scott Simpson, 2014; Theoretical Investigations of Surface‑Adsorbate Interfaces; Assistant Professor at St.
Bonaventure University.

• David Lonie, Ph.D. 2013; Open Source Chemistry: Creating Tools for Automated Structure Prediction, Modeling,
Visualization, and Analysis; R&D Engineer at Kitware.

MSc. Graduates, Year, Initial Position

• Seong Won Jang, 2023; Investigation of Superconductivity in Ternary Hydride Systems Under Pressure; Dental
School.

• Michelle Jabbour, 2017; Computational Study of Surface‑Adsorbate Interactions; Lab Coordinator/Instructor at
D’Youville College.

• Kyle Whitson, 2012; Density Functional Theory Studies of Gold Clusters; Praxair.

Undergraduates
Cooper Cohen (2022‑2023), UB
Giacomo Scilla (2022‑2023), UB
Nicholas Nasr, (2022), CSUSB
Zanaya Hussein (2022), UB
Katie Grove, (2018), CSUSB
Jose Uribe, (2017), CSUSB
Moises Romero, (2016), CSUSB
Shannon McDonnell, (2016) Penn State Erie, Behrend
Nathan Tierce, (2015), CSUSB
Andrew Lawrence, (2015), Penn State Erie, Behrend
Susanne Simkovitch, (2014), Penn State Erie, Behrend
Carlos Mora, (2014), CSUSB
Lara Hargrave, (2014), UB
Patrick Saitta, (2014), UB
Alex van Fleet (2013), UB
Jessica Rogers (2013), UB
Jiechen Chen, (2011‑2012), UB, ‘URGE to compute’
Amanda Wach, (2011‑2012), UB, ‘URGE to compute’
Daniel Poore (2012), UB
Sean Settlock (2012), UB
James Pander, (2011), Penn State Erie, Behrend, REU
Zack Falls, (2011), Canisius, REU
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Student & Postdoc Awards

• Morgan Redington: Mattern–Tyler Teaching Award (2021), John Rys Scholarship (2022), Energy Efficiency and
Renewable Energy (EERE) Energy Storage Summer Internship (2023)

• Nisha Geng: John Rys Scholarship (2021), APS DCMP Graduate Travel Award
• Xiaoyu Wang: John Rys Scholarship (2019), James T. Grey Jr. Summer Fellowship (2020), APS DCOMP Student
Travel Award (2022)

• Tiange Bi: New York State APS Symposium 3rd Place Poster Award in the Graduate Category (2017), APS DCOMP
Student Travel Award (2019), UB Chemistry Best PhD Dissertation Award Prize

• Zack Falls: 2017 “NLM University‑based Biomedical Informatics Research Training” Award from the NIH
• Daniel Miller: Speyer Fellowship (Spring 2017)
• PatrickAvery: GoogleSummerofCode (Summer2016), Phase‑I SoftwareFellowship fromtheMolecular Sciences
Software Institute (2017), UB Chemistry Best PhD Dissertation Award Finalist

• Patrick Saitta: Science Undergraduate Laboratory Internship from the DOE (2013)
• Jiechen Chen: Gehmen Scholarship, for her ability in math and interest in math education (2013)
• James Hooper: HOMING PLUS fellowship from the Foundation for Polish Science (2013‑2015)
• David Lonie: Google Summer of Code (Summer 2011), Speyer Fellowship (Spring 2012)
• Andrew Shamp: 2012 Computational Chemistry and Materials Science Summer Institute at LLNL, Joint APS‑
SCCM/AIRAPT Conference Student Travel Scholarship (2013), First Prize in Student Poster Session: High Pres‑
sure Chemistry at the 96th Canadian Chemistry Conference and exhibition, 2017 National Nuclear Security
(Post)Graduate Fellowship, UB Chemistry Best PhD Dissertation Award Finalist

• Scott Simpson: Mattern–Tyler Teaching Award (2012), Graduate Student Excellence in Teaching Award (2013),
College of Arts and Sciences Dissertation Fellowship (2014)

• Tyson Terpstra: Student Poster Award GRC on High Pressure (2014), Mattern–Tyler Teaching Award (2015)

Student Advisement
Dissertation Committee Member (major professor in parentheses)
Farnoush Nourigheimasi (Autschbach), Morgan Redington (Zurek), Herbert Ludowieg (Autschbach), Mahsa Jabbar
(Akimov), Nisha Geng (Zurek), Xiaoyu Wang (Zurek), Adam Phillips (Autschbach), Michelle Gabour (Zurek), Patrick
Avery (Zurek), TiangeBi (Zurek), Sabry GadAl HakMoustafa (Kofke), AlexMarchenko (Autschbach), ThomasDuigan
(Autschbach), DanMiller (Zurek), Zackary Falls (Zurek), TysonTerpstra (Zurek), RobertMartin (Autschbach), Doreen
Prendergast (Watson), Sanghamitra Sengupta (Velarde), Jordan Cox (Benedict), Heather Rudolph (Wood), Ben
Pritchard (Autschbach), Lucia Nitsch (Autschbach), Mark Rudolph (Autschbach), Kiplangat Sutter (Autschbach),
Barry Moore (Autschbach), Brian Schultz (Banerjee), Peter Marley (Banerjee), Katie Farley (Banerjee), Robert Den‑
nis (Banerjee), Kate Pelcher (Banerjee), Thomas O’Loughlin (Banerjee), Jesse Sokolow (Coppens), Timothy Halter
(Nancollas), David Lonie (Zurek), Kyle Whitson (Zurek), Scott Simpson (Zurek), Andrew Shamp (Zurek)

External Member of PhD. Committee (major professor in parentheses)
Surender Singh, Department of Chemistry, Indian Institute of Technology, Kanpur (DLVK. Prasad); Simone di
Cataldo, Faculty of Physics, TU Graz, Austria (L. Boeri); Yaoting Zhang, Department of Chemistry, Queen’s Univer‑
sity, Canada (N. Mosey); Sabri Elatresh, Department of Physics, Dalhousie University, Canada (S. Bonev); Sarina
Bellows, Chemistry Department, University of Rochester (P. Holland); Silvia Bahmann, Faculty of Chemistry and
Physics, TU Bergakademie Freiberg, Germany (J. Kortus)

Mentoring

• Mentor in the URGE (Undergraduate Research Group Experiences) to Compute Program (2011‑2012), funded by
the NSF’s CSUMS program in collaboration with the UB and Buffalo State Mathematics Department, UB Physics,
theCCRandHWI. I supervised two femaleundergraduate students (JiechenChen: doublemajor in chemistry and
appliedmathematics, AmandaWach: doublemajor in biomedical engineering andmathematics). The students
conducted a year‑long research project supervised bymyself, presented their work at the Spring ACSmeeting in
New Orleans, and a paper on their work has been published Analytical Chemistry.
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• External partner for California State University San Bernardino (CSUSB) NSF‑CREST grant. CSUSB is a primarily
undergraduate minority serving institution. Each year 2‑3 CSUSB students receive funds to participate in an
REU‑like experience at UB. The CSUSB students I have mentored are listed above in the “Past Undergraduates”
section. Furthermore, two of my PhD students spent 1 quarter teaching at CSUSB, and was closely supervised
by a CSUSB faculty mentor.

Teaching
COURSES TAUGHT
• Chemistry 102, General Chemistry II (Spring 2021).
• Chemistry 290, Undergraduate Research Supervision (Fall 2011).
• Chemistry 319, Physical Chemistry I for Undergraduates (Fall 2016, 2018).
• Chemistry 330, Physical Chemistry Lab: Computational Chemistry (Spring 2012‑2016, 2018‑2023).
• Chemistry 334, Physical Chemistry for Engineers (Fall 2010‑2013, 2023).
• Chemistry 498, Senior Research Supervision (Spring/Fall 2012‑2014).
• Chemistry 458/506, Physical Chemistry II for Graduate Students (Spring 2011).
• Chemistry 457/505, Physical Chemistry I for Graduate Students (Fall 2009‑2013, 2021).
• Chemistry 512, Modern Materials: Theory, Applications, and Advanced Characterization Techniques (Fall 2012).
• Chemistry 571, Advanced Laboratory Techniques (Spring 2010, Fall 2014).
• Chemistry 720, Graduate Research Supervision (Academic Year 2010‑2023).
COURSE DEVELOPMENT
• Chemistry 330: I developed a completely new Undergraduate Computational Chemistry Laboratory course. The
lab is held in one of the science and technology classrooms at UB and the computational experiments are per‑
formed on the supercomputing cluster housed and maintained by UB’s Center for Computational Research
(CCR). Computations are carried out using the WebMO interface to Gaussian, and the molecular editor AVO‑
GADRO is employed to build molecules and perform force–field optimizations. I developed a number of new
computational experiments performed in the lab that have been published in the Journal of Chemical Education
[43, 44, 49, 50, 119, 167], and my student wrote an extension to AVOGADRO to build and visualize the SWNTs for
one of these experiments [43].

• Chemistry 512: This was a special topics course team‑taught by Dr. Jason Benedict and myself. I focussed on
introducing students to band structure theory using a chemist’s perspective. The course was inspired by Roald
Hoffmann’s book “Solids and Surfaces: A Chemist’s View of Bonding in Extended Structures”, Jeremy Burdett’s
book “Chemical Bonding in Solids” and Whangbo’s review article “Conceptual Aspects of Structure‑Property
Correlations and Electronic Instabilities, with Applications to Low‑Dimensional Transition‑Metal Oxides”. Topics
included: Hückel (or tight–binding) calculations, bandstructuresanddensitiesof states, reciprocal space, crystal
orbital overlap populations, Fermi surfaces and Brillouin zones, Peierls distortions and Fermi surface nesting,
electron‑phonon coupling, the free electron gas model.

• Chemistry 457/505: This coursewasupdatedandanewsectiononmodernelectronic structuremethods in chem‑
istry was been added. Exercises using the WebMO interface to Gaussian are employed to introduce students to
computational software.

• Chemistry 334: This coursewas updated and a section introducing students to computationalmethods in chem‑
istry was added. Exercises using the WebMO interface to Gaussian were introduced. I helped my collaborator,
Dr. Autschbach, develop exercises on band structure andmy student interfaced YAeHMOP with AVOGADRO to be
used for these exercises [97].

Service
DEPARTMENTAL
• Personnel Committee (2022‑present)
• Graduate Curriculum, Advisement and Petitions Committee (2018‑2023)
• Chair Colloquium Committee (2022 ‑ present)
• Colloquium Committee (2012 ‑ present)
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• Undergraduate Committee (2021 ‑ 2023)
• Executive Committee (2018‑2020)
• ATOMS Convenor (2018‑2020)
• Space Committee (2018‑2019)
• Awards Committee Chair (2016‑2019)
• Awards Committee (2014‑2019, 2023‑present)
• Graduate Admissions Committee (2010‑2018)
• Recruiting Committee (2009‑2016)
• Website Redesign Committee (2014)
• Safety Committee (2010)
• Physical Chemistry Faculty Search Committee (2014)
• Analytical Chemistry Faculty Search Committee (2013)
• Materials Science and Engineering / Chemistry Faculty Search Committee (2012)
• Computational Physics Faculty Search Committee (2023‑present)
• Materials Chemistry Faculty Search Committee (2023‑present)
UNiVERSiTY
• Member of UB Vice President University Libraries Search Committee (2017)
• Appeared in a video promoting UB’s Center for Materials Informatics (2014)
• Judge for PhD Poster Competition in Chemical and Biological Engineering (2014)
• Chemical and Biological Engineering Faculty Search Committee, External Member (2014)
• Mentor in URGE to Compute Program (2012‑2013)
• Faculty Advisory Board, Polish Studies Program (2010‑2012)
• Hosted Chemical and Biological Engineering Faculty Candidates (2012, 2013)
PROFESSiONAL
• Working group leader for theMulti‑Petawatt Physics PrioritizationWorkshop (2021‑2022), https://arxiv.org/

pdf/2211.13187.pdf.
• Reviewer of the report Fundamental Research in High Energy Density Science, from the Board on Physics
and Astronomy (BPA) of the National Academies of Sciences, Engineering and Medicine (2022), https://nap.
nationalacademies.org/catalog/26728/fundamental-research-in-high-energy-density-science.

• Reviewer of grant proposals from the National Science Foundation (Divisions of Chemistry & Materials Research
& Earth Sciences), the ACS Petroleum Research Fund, the US Department of Energy (BES), the National Nuclear
Security Agency.

• Reviewer of grants from international funding agencies, e.g. Austrian Research Fund (2019), Partnerships for Ad‑
vancedComputing inEurope (2018), National ScienceCenter, Poland (2016), NSERC,Canada (2015), CRDFGlobal
(2014), Deutsche Forschungsgemeinschaf (2014), Hungarian Scientific Research Fund (2014), Austrian Academy
of Sciences (2013), Indian Institute of Technology (2013).

• Editorial Board Member Physical Review Materials, Jan 2021‑present.
• Member of the Editorial Advisory Board of Organometallics, 2020‑2022.
• Elected as a “Vice Chair” for the AmericanPhysical Society Division of Computational Physics (APS‑DCOMP),March
2022‑2026.

• Electedas a “Member at Large” for theAmericanPhysical SocietyDivision of Computational Physics (APS‑DCOMP),
March 2019‑2022.

• Member of the Editorial Advisory Board of Crystals, MDPI Open Access Journals, April 2019‑present.
• Member of the Editorial Advisory Board of the International Journal of Quantum Chemistry, Wiley, Feb 2018‑
present.

• Section Editor for “Electronic Structure” for Journal of Physics: Condensed Matter, 2017‑2021.
• Member of the Editorial Advisory Board of Journal of Physics: Condensed Matter, Institute of Physics, 2016‑2021.
• Member of Editorial Advisory Panel for Scientific Reports, Nature Publishing Group, Nov 2014 ‑ April 2019.
• Member of the Advisory Board for the International Conference on Chemical Bonding, 2015.
• Review about 40‑50 manuscripts per year in top‑rated chemistry, physics andmaterials science journals.
• Refereed book proposal Bonding Models in Code: An Entry into the Theoretical Chemistry of Inorganic Molecules
and Materials, Taylor and Francis/CRC Press (2015).
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• Refereed Cooksy Physical Chemistry published by Pearson Higher Education (2011).
• Regular member of the American Chemical Society, and the American Physical Society.
• Matter at Extreme Conditions Focus Session, 2022 March APS Meeting, co‑organized with John Borg, Peter Cel‑
liers, Ivan Oleynik, Nenad, Velisavlejevic.

• Matter inExtremeEnvironmentsFocusSession, 2021MarchAPSMeeting, co‑organizedwithGilbertCollins, Shanti
Deemyad, Andreas Hermann, Antonio Moreira Dos Santos, Koichiro Umemoto.

• Matter in Extreme Environments Focus Session, 2019 March APS Meeting, co‑organized with Paul Loubeyre, Yan‑
ming Ma, Jon Eggert, Maosheng Miao and Bianca Haberl.

• Materials in Extreme Environments, Fall 2018 ACS Meeting, co‑organized with Anastassia Alexandrova.
• Symposium in Honor of Roald Hoffmann, Fall 2017 ACS Meeting, co‑organized with Wojciech Grochala.
• Structure and Electronic Structures of Ultra Light Materials, and Computational Materials Structure and Property
Predictions – Methods and Applications for High Pressure and Low‑Dimensional Systems, Studies of Matter at Ex‑
treme Conditions, 04/2017, co‑organized with Shanti Deemyad and Richard Hennig.

• High Pressure Chemistry, Canadian Society for Chemistry 2013, co‑organized with Yansun Yao and John Tse.
• Referee of hiring/promotion/tenure cases in the USA, UK, Europe and Isreal
PUBLiC SERViCE AND OUTREACH
• 2020‑2023: Interviewed by the New York Times, Chemistry World, Nature, QuantaMagazine, Scientific American,
New Scientist, Science, Chemistry & Industry, UB, Popular Science and more regarding breakthroughs in super‑
conductivity research & high‑pressure science.

• 2019: Interviewed by Popular Mechanics, Chemistry World, Sztuczna Inteligencja regarding discovery of super‑
hard materials.

• 2019: Interviewed by Robert Henderson for a feature article on superconductivity that was published in the Oc‑
tober 2019 issue of Scientific American.

• 2018/19: Interviewed by Science News, Chemistry World, the Canadian Broadcasting Corporation’s Quirks &
Quarks, National Public Radio’s Science Friday, and C&EN News about the high temperature superconductivity
measured in a hydride of lanthanum under pressure.

• 2017/18: Interviewed by Scientific American, Chemistry World, Inside Science and C&ENNews about the reactivity
of helium under pressure.

• Gave a public lecture on improvisation in science at Buffalo’s “16th Science and Art Cabaret”.
• Appeared in a Youtube video regarding UB’s research in materials informatics.
• Speaker at high‑school/undergraduate/graduate summer schools (e.g. Eric Pitman Summer Workshop in Com‑
putational Science, LLNL Computational Chemistry and Materials Science Summer Institute, Center for Matter
at Atomic Pressures Undergraduate Summer School).

• Speaker promoting women in science (e.g. WoPhys Conference for Undergraduate Women in Physical Sciences,
Texas Women’s University).
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