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Research Profile

Mathematical and computational foundations of quantum many-body science, developing numerical-
analysis and algebraic methods for coupled-cluster theory, quantum embedding, and quantum algorithms.

Academic Appointments

Assistant Professor Jan. 2026-present
Department of Chemistry and Chemical Biology, Rensselaer Polytechnic Institute, Troy, NY, USA
(appointment by courtesy)

Eliza Ricketts Foundation Career Development Chair Oct. 2023—present
Department of Mathematical Sciences, Rensselaer Polytechnic Institute, Troy, NY, USA

Assistant Professor Aug. 2023—present
Department of Mathematical Sciences, Rensselaer Polytechnic Institute, Troy, NY, USA

Postdoctoral Scholar, supervised by Prof. Lin Lin Oct. 2020-Aug. 2023
Department of Mathematics, University of California, Berkeley, CA, USA

Postdoctoral Fellow, supervised by Prof. Trygve Helgaker Jul. 2020-Sept. 2020
Hylleraas Centre for Quantum Molecular Sciences, University of Oslo, Oslo, Norway

Doctoral Research Fellow, supervised by Prof. Simen Kvaal Sept. 2017-Jun. 2020

Hylleraas Centre for Quantum Molecular Sciences, University of Oslo, Oslo, Norway

Honors and Awards

ACT-CMS Faculty Fellow Molecular Sciences Software Institute 2026
U.S. Junior Oberwolfach Fellow Mathematisches Forschungsinstitut Oberwolfach 2025
Faculty Achievement Award Rensselaer Polytechnic Institute 2024
Oberwolfach Research Fellow Mathematisches Forschungsinstitut Oberwolfach 2022
Longuet—Higgins Early Career Researcher Prize Taylor & Francis Group 2019
Oberwolfach Leibniz Graduate Student Mathematisches Forschungsinstitut Oberwolfach 2018
IBM Zerner Graduate Student Award 58th Sanibel Symposium 2018

IWR Mobility Program Interdisciplinary Research Center for Scientific Computing, Heidelberg 2017

Wilhelm and Else Heraeus Communication Program German Physical Society program for 2017
scientific communication among early-career scientists
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Research Funding

CAREER (NSF) Aug. 2026-Aug. 2031
Principal Investigator; Nonlinear Algebra for Quantum Materials

$450,000

HPC—-Quantum Integration (IBM) Jun. 2025-May 2026

Principal Investigator; Quantum Computing for Battery Research
$200,000; Co-PIs: Nikhil Koratkar and Ravishankar Sundararaman (RPI)

HPC—-Quantum Integration (IBM) Nov. 2024-Dec. 2025
Co-Principal Investigator; Benchmarking Quantum Computational Methods for Thermochemical Processes
$200,000; PI: Osama Raisuddin (RPI)

Peder Sather Grant (Peder Sather Center) Sep. 2021-Aug. 2023
Co-Principal Investigator; Mathematical Analysis of Unitary Coupled Cluster Theory
$22,000; PIs: Lin Lin and Andre Laestadius; Co-PI: Mihaly Csirik

HPC-Europa3 (European Commission) Dec. 2019-Jan. 2020
Principal Investigator; Rectangular finite elements in HelFEM for heavy diatomic molecules
2,300 EUR; hosted by Susi Lehtola, University of Helsinki

Internationalization Support (UiO:Life Science) Jul.—Aug. 2019
Principal Investigator; Wavelet-Basis Refinement for Coupled-Cluster Theory
20,000 NOK; hosted by Reinhold Schneider, Technical University of Berlin

Peder Sather Grant (Peder Sather Center) Aug. 2018-Jul. 2019
Co-Principal Investigator; Pls: Lin Lin and Simen Kvaal
$23,000
Education
Philosophiae Doctor (Applied Mathematics/Theoretical Chemistry) Jun. 2020

Dissertation: Mathematical Aspects of Coupled-Cluster Theory in Chemistry
Supervisor: Simen Kvaal; Co-Supervisors: Andre Laestadius and Trygve Helgaker

Visiting Student Researcher Dec. 2019-Jan. 2020
Department of Chemistry, University of Helsinki, Finland
Visiting Student Researcher Jul.—Aug. 2019
Department of Mathematics, Technical University of Berlin, Germany
Visiting Student Researcher Sept. 2018-May 2019
Department of Mathematics, University of California, Berkeley, USA
Master of Science in Mathematics Aug. 2017
Technical University of Berlin, Germany
Bachelor of Science in Physics Jul. 2016
Technical University of Berlin, Germany
Bachelor of Science in Mathematics Aug. 2015
Technical University of Berlin, Germany
Erasmus Student Scholar Sept. 2013—-Jul. 2014

Department of Mathematics, Université Pierre et Marie Curie (Paris VI), France
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Research Affiliations

Artificial Intelligence Materials Institute, Cornell University Jan. 2026—present
Center for Modeling, Simulation and Imaging in Medicine, RPI May 2025-present
Scientific Computation Research Center, RPI Oct. 2023—present

Research Output

Peer-Reviewed Publications

19. K. Pierce, M. T. Aziz, A. Shee, F. M. Faulstich, A CPD-enabled low-scaling environment solver in a coupled
cluster based static quantum embedding theory, Journal of Chemical Physics 164, 214120 (2026).

18. A. Shee, F. M. Faulstich, K. B. Whaley, L. Lin, M. Head-Gordon, Consistent inclusion of triple substitutions
within a coupled cluster based static quantum embedding theory, Journal of Chemical Physics 164, 174116
(2026).

17. E. Cancés, F. M. Faulstich, A. Kirsch, E. Letournel, A. Levitt, Analysis of density matriz embedding theory
around the non-interacting limit, Communications on Pure and Applied Mathematics 78, 1359-1410 (2025).

16. F. M. Faulstich, B. Sturmfels, S. Sverrisdottir, Algebraic varieties in quantum chemistry, Foundations of
Computational Mathematics 25, 1167-1198 (2025).

15. A. Shee, F. M. Faulstich, K. B. Whaley, L. Lin, M. Head-Gordon, A static quantum embedding scheme based
on coupled cluster theory, Journal of Chemical Physics 161, 164107 (2024).

14. S. Sverrisdottir, F. M. Faulstich, Ezploring ground and excited states via single-reference coupled-cluster
theory and algebraic geometry, Journal of Chemical Theory and Computation 20, 8517-8528 (2024).

13. F. M. Faulstich, Recent mathematical advances in coupled cluster theory, International Journal of Quantum
Chemistry 124, 27437 (2024).

12. F. M. Faulstich, M. Oster, Coupled cluster theory: Towards an algebraic geometry formulation, STAM Journal
on Applied Algebra and Geometry 8, 138188 (2024).

11. F. M. Faulstich, H. E. Kristiansen, M. A. Csirik, S. Kvaal, T. Bondo Pedersen, A. Laestadius, The S-
diagnostic—an a posteriori error assessment for single-reference coupled-cluster methods, Journal of Physical
Chemistry A 127, 9106-9120 (2023).

10. F. M. Faulstich, A. Laestadius, Homotopy continuation methods for coupled-cluster theory in quantum
chemistry, Molecular Physics, 2258599 (2023).

9. F. M. Faulstich, K. D. Stubbs, Q. Zhu, T. Soejima, R. Dilip, H. Zhai, R. Kim, M. P. Zaletel, G. K.-L. Chan,
L. Lin, Interacting models for twisted bilayer graphene: A quantum chemistry approach, Physical Review B
107, 235123 (2023). Editor’s Suggestion.

8. F. M. Faulstich, X. Wu, L. Lin, Discontinuous Galerkin method with Voronoi partitioning for quantum
simulation of chemistry, Research in the Mathematical Sciences 9, 68 (2022).

7. F. M. Faulstich, R. Kim, Z.-H. Cui, Z. Wen, G. K.-L. Chan, L. Lin, Pure-state v-representability of density
matriz embedding theory, Journal of Chemical Theory and Computation 18, 851-864 (2022).

6. J. R. McClean, F. M. Faulstich, Q. Zhu, B. O’Gorman, Y. Qiu, S. R. White, R. Babbush, L. Lin, Discontinuous
Galerkin discretization for quantum simulation of chemistry, New Journal of Physics 22, 093015 (2020).

5. A. Laestadius, F. M. Faulstich, One-dimensional Lieb—Ozxford bounds, Journal of Chemical Physics 152,
234112 (2020).

4. F. M. Faulstich, A. Laestadius, O. Legeza, R. Schneider, S. Kvaal, Analysis of the tailored coupled-cluster
method in quantum chemistry, STAM Journal on Numerical Analysis 57, 2579-2607 (2019).

3. F. M. Faglstich, M. Maté, A. Laestadius, M. A. Csirik, L. Veis, A. Antalik, J. Brabec, R. Schneider, J. Pittner,
S. Kvaal, O. Legeza, Numerical and theoretical aspects of the DMRG-TCC method exemplified by the nitrogen
dimer, Journal of Chemical Theory and Computation 15, 2206-2220 (2019).
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2. A. Laestadius, F. M. Faulstich, The coupled-cluster formalism—a mathematical perspective, Molecular Physics
117, 2362-2373 (2019).

1. F. M. Faulstich, M. Kraft, A. Carmele, Unraveling mirror properties in time-delayed quantum feedback
scenarios, Journal of Modern Optics 65, 1323-1331 (2018).

Preprints
7. C. D. M. Mudiyanselage, K. Li, F. M. Faulstich, A robust and efficient solver for coupled cluster equations,
arXiv:2608.06669.

6. T. Ayral, E. Cancés, F. M. Faulstich, L. Lin, A. Negre, A quadratic Grassmann manifold optimization
problem arising from quantum embedding methods, arXiv:2603.17080.

5. F. M. Faulstich, V. Galgano, E. Neuhaus, I. Portakal, On the coupled cluster doubles truncation variety of
four electrons, arXiv:2602.16580.

4. F. M. Faulstich, S. Sverrisdottir, Algebraic geometry for spin-adapted coupled cluster theory, arXiv:2601.16646.

3. O. M. Raisuddin, H. Zhang, M. Motta, F. M. Faulstich, From promise to practice: Benchmarking quantum
chemistry on quantum hardware, arXiv:2512.01012.

2. A. Negré, F. M. Faulstich, R. Kim, T. Ayral, L. Lin, E. Cancés, New perspectives on density-matriz embedding
theory, arXiv:2503.09881.

1. F. M. Faulstich, Y. Khoo, K. Li, Augmented Lagrangian method for coupled-cluster, arXiv:2403.16381.

Conference Report

1. F. M. Faulstich, A quadratic error estimate for the coupled-cluster method tailored by tensor-network states,
Oberwolfach Reports 15, 670-673 (2018).

Research Leadership and Professional Service

Peer Review

Reviewer of manuscripts for:
Mathematics: Mathematical Reviews; SIAM Journal on Applied Mathematics; SIAM Journal on
Applied Algebra and Geometry; Numerische Mathematik; Research in the Mathematical Sciences.
Physics: APL Computational Physics; Journal of Mathematical Physics; Journal of Chemical Physics;
Physical Review Letters; Physical Review B; Physical Review X; Molecular Physics.
Chemistry: Journal of Chemical Theory and Computation; International Journal of Quantum Chemistry.

Reviewer of research proposals for the National Science Foundation Division of Mathematical Sciences,
European Research Council, and Dutch Research Council (NWO).

Long Program and Summer School Organization

Numerical Algebraic Geometry and Correlated Electrons: Generalized Grassmannians,
Response Functions and Excited States Mar.—Jun. 2027
IPAM long-program co-organizer with T. Martinez, F. Sottile, M. Stoehr, B. Sturmfels, G. F. von Rudorff,
and J. Westermayr.

Mathematical Introduction to High-Accuracy Electronic Structure Theory Jun.-Jul. 2025
Main organizer; funded by the Institute for Mathematical and Statistical Innovation (IMSI).

Optimization Techniques in Quantum Chemistry Jun. 2024
Co-organizer with M. Oster and M. Pfeffer; funded by German Collaborative Research Center SFB 1481.
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Conference and Symposium Organization

SIAM Conference on Applied Algebraic Geometry (AG25) Jul. 2025
Mini-symposium organizer, Algebra and Geometry of the Quantum Many-Body Problem.

SIAM Conference on Computational Science and Engineering (CSE25) Mar. 2025
Mini-symposium organizer, Numerical Methods for the Quantum Many-Body Problem.

RWTH Aachen University Jun. 2024
Workshop organizer, Optimization Techniques in Quantum Chemistry.

SIAM Conference on Mathematical Aspects of Materials Science (MS24) May 2024

Mini-symposium organizer, Advances in Mathematical and Numerical Techniques for FElectronic Structure
Calculations.

Inauguration of the IBM Quantum System One at RPI Apr. 2024
Conference co-organizer.

SIAM Conference on Computational Science and Engineering (CSE23) Mar. 2023
Mini-symposium organizer, Recent Advances in Numerical Methods for Electronic Structure Calculations.
62nd Sanibel Symposium—The Theory Meeting for Theoreticians Feb. 2023

Session organizer, Mathematical Foundations of Electronic Structure Theory.

Professional Organizations

Sigma Xi Member Sep. 2023-present

Founding President, SIAM Student Chapter UiO Jun. 2019—Jun. 2020
Department of Mathematics, University of Oslo; Society for Industrial and Applied Mathematics

University Leadership and Service

Applied Mathematics Colloquium Chair, Department of Mathematical Sciences 2024-2026
2024-present
Quantum Computing Advisory Group 2023-present
Curtis Priem 82 Quantum Constellation Search Committee 20252026
2025-present
2025—present

Curriculum Committee, Master’s Program in Quantum Science and Engineering

Faculty advisor, Current Advances in Applied Mathematics reading group
Faculty advisor, Math Frontier Seminar

Research Group and Mentoring

Current Research Group
Name Position Department Duration

Dr. Mincong Huang Postdoctoral Fellow Mathematics 2025-present
Dr. Kangbo Li Postdoctoral Fellow Mathematics 2024-present
Jifeng Lou Graduate Student Mathematics 2026—present
Anthony Zaccaria Graduate Student Mathematics 2026—present
Muhammad Talha Aziz Graduate Student Mathematics 2024-present
Chanaka Mapa Mudiyanselage Graduate Student Mathematics 2024—present
Ibrahim Abdulazeez Graduate Student Mathematics Jun. 2024-Jun. 2025
Francis Appiah Graduate Student Mathematics Jun. 2024-Aug. 2024

Joseph Colangelo
Lukas Petervary

Undergraduate Student
Undergraduate Student

Computer Science

Fall 2026-present
Jan. 2025-present

Alex Weiss Undergraduate Student Physics Jun. 2024—present
Paul Bruzzi Undergraduate Student Physics Jun. 2024-present
Gabriel Loza Undergraduate Student ECSE Fall 2024
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External and Former Research Mentees

Elke Neuhaus — Graduate student in mathematics, MPI Leipzig (2025-2026)

Svala Sverrisdottir — Graduate student in mathematics, UC Berkeley (2023-2026)

Trine Kay Quady — Graduate student in chemistry, UC Berkeley

Rohit Dilip — Graduate student in chemistry, Caltech (2022)

Raehyun Kim — Graduate student in mathematics, UC Berkeley (2020-2023)

Mathias Oster — Graduate student in mathematics, Technical University of Berlin (2019-2023)
Qinyi Zhu — Graduate student in mathematics, UC Berkeley (2019-2023)

Gil Goldshlager — Graduate student in mathematics, UC Berkeley

Selected Student Outcomes

Alex Weiss: Coauthor of A Practical Guide to Model Problems in Quantum Linear Algebra: Theory and
Ezxperiment; RPI summer research award ($6,200); 2025 Lawrence Berkeley National Laboratory intern.

Paul Bruzzi: Coauthor of A Practical Guide to Model Problems in Quantum Linear Algebra: Theory
and Ezperiment; RPI summer research award ($6,200); 2025 Lawrence Berkeley National Laboratory
intern.

Lukas Petervary: Developer of the wdbenchmark Python library and W4API.

Chanaka Mapa Mudiyanselage: RPI Founders Award of Excellence (2025); IBM Zerner Graduate
Student Award (2026); 2026 PNNL internship.

Muhammad Talha Aziz: Flatiron Institute summer internship (2025); Best Graduate Student Poster,
65th Sanibel Symposium (2026).

Teaching Experience and Student Support

Teaching at Rensselaer Polytechnic Institute

MATH 6890 Numerical Methods for Quantum Systems Fall 2026
MATP 4600 Probability Theory and Applications Fall 2026
MATH 6940 Quantum Many-Body Theory Fall 2026
MATH 6660 Stochastic Processes and Modeling Spring 2026
MATH 6940 Applied Mathematics Colloquium Spring 2026
MATH 6940 Quantum Many-Body Theory Spring 2026
MATH 6800 Computational Linear Algebra Fall 2025
MATH 6940 Applied Mathematics Colloquium Fall 2025
MATH 6940 Quantum Many-Body Theory Fall 2025
MATH 6890 Modern Quantum Many-Body Theory Spring 2025
MATH 6940 Quantum Many-Body Theory Spring 2025
MATH 6800 Computational Linear Algebra Fall 2024
MATH 6940 Quantum Many-Body Theory Fall 2024
MATH 6590 Randomized Numerical Linear Algebra Spring 2024
MATH 6940 Quantum Many-Body Theory Spring 2024
MATH 6800 Computational Linear Algebra Fall 2023
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Course and Curriculum Development at Rensselaer Polytechnic Institute

Developed Probability Theory and Applications (2026)
Developed Stochastic Processes and Modeling (2026)
Inaugurated the Applied Mathematics Colloquium course (2025)
Redesigned Computational Linear Algebra (2025)
Developed curriculum for the Master’s program in Quantum Science and Engineering
Developed Mathematical Introduction to High-Accuracy Electronic Structure Theory
Developed Quantum Many-Body Theory and a pedagogical introduction to the subject
Developed Practical Introduction to Quantum Linear Algebra

Invited Guest Lecturer & Other Teaching Engagements
Mathematical Introduction to High-Accuracy Electronic Structure Theory
Institute for Mathematical and Statistical Innovation (IMSI), Chicago, IL, USA

Optimization Techniques in Quantum Chemistry
RWTH, Aachen, Germany

6th Mini-School on Mathematics for Theoretical Chemistry and Physics
Sorbonne Université, Paris, France
Lecture Series on Fast Algorithms
Department of Statistics, University of Chicago, Chicago, IL
Teaching at the University of California, Berkeley

Ordinary Differential Equations
Co-instructor with Prof. Di Fang

Pedagogical Activities at the University of Oslo

PhD student support (COVID-19 crisis)

Weekly Zoom-sessions in order to provide a student-communication platform during the

COVID-19 crisis

Teaching and Learning in Higher Education

Foundational course in university pedagogy for academic staff at the University of Oslo
Teaching at the University of Oslo

Mathematical Basics for Physical Chemistry

Two-hour lecture on mathematical prerequisites for physical chemistry

Emergency math for Chemistry and Materials Science Students
Initiative offering biweekly consultation hours for students of chemistry and materials science

(founding member)
Teaching Assistant at the Technical University of Berlin

Differential Equations for Engineering Sciences
Numerical Analysis I for Mathematicians
Advanced Mathematics IV for Physicists
Numerical Analysis I for Mathematicians
Linear Algebra for Engineering Sciences
Linear Algebra for Engineering Sciences

Jun.—Jul. 2025
Jun. 2024
May 2024

Oct. 2023

Fall 2021

Spring 2020

Fall 2019

Fall 2020

Fall 2019

Spring, 2017
Fall, 2016
Spring, 2016
Fall, 2015
Spring, 2015
Fall, 2014
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Research Presentations

Selected Research Presentations

Hylleraas Centre for Quantum Molecular Sciences, University of Oslo Apr.

MPCC: A Scalable Coupled-Cluster Embedding Framework for Accurate Quantum Chemistry

Department of Mathematics, UiT The Arctic University of Norway Apr.

Numerical Algebraic Geometry and Correlated Electrons

Department of Mathematics, University of Missouri Mar.

Mathematical Aspects of Computational Many-Body Theory

Mathematical Methods in Quantum Chemistry, Oberwolfach Mar.

Computational Algebraic Geometry for Coupled Cluster Theory

Center for Computational Quantum Physics, Flatiron Institute Nov.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory

Applied Mathematics Colloquium, University of Texas at Austin Jan.

Algebraic Varieties in Quantum Chemistry

Mathematics and Physics of Moiré Superlattices, Banff Oct.

Interacting Models for Twisted Bilayer Graphene

Applied Mathematics Seminar, Stanford University Apr.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications

MPI for Mathematics in the Sciences, Leipzig Jun.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications

Computational and Applied Mathematics Colloquium, University of Chicago Nov.

Pure-State v-Representability in Density Matriz Embedding Theory

IPAM, University of California, Los Angeles Mar.

Pure-State v-Representability of Density Matriz Embedding Theory

Panel Discussions

2026

2026

2026

2025

2024

2024

2023

2023

2023

2022

2022

4. Quantum Computing for Information Science. New Trends in Informatics Research Conference, Albany,

NY, USA, Apr. 2025.

3. Quantum Computing for Sustainability. RPI Future of Computing Institute Quantum Forum, Troy, NY,

USA, Apr. 2025.

2. Educating the Quantum Workforce in the Era of Quantum Utility. IBM Quantum Partner Forum, Milan,

Italy, May 2024.

1. Road to Quantum Advantage: Theory. Inauguration of the IBM Quantum System One at RPI, Troy, NY,

USA, Apr. 2024.



Fabian M. Faulstich Curriculum Vitae

Complete Conference Presentation Record

43.

42.

41.

40.

39.

38.

37.

36.

35.

34.

33.

32.

31.

30.

29.

28.

27.

26.

25.

24.

23.

22.

From Promise to Practice: Benchmarking Quantum Chemistry on Quantum Hardware. SIAM Annual

Meeting (AN26), Cleveland, OH, USA, Jul. 2026.

A Robust and Efficient Gauge-Invariant Coupled-Cluster Solver. Analysis and Simulation of Quantum and
Molecular Systems, RWTH Aachen University, Germany, May 2026.

From Promise to Practice: Benchmarking Quantum Chemistry on Quantum Hardware. Foundations and
Extensions of Density-Functional Theory, Oslo Metropolitan University, Norway, Apr. 2026.

From Promise to Practice: Benchmarking Quantum Chemistry on Quantum Hardware. Quantum Algorithms
and Architecture for Domain Science (QuAADS), PNNL, Pasco, WA, USA, Mar. 2026.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory—Advances in MPCC'. 65th Sanibel
Symposium, St. Augustine, FL, USA, Feb. 2026.

From Promise to Practice: Benchmarking Quantum Chemistry on Quantum Hardware. International
Chemical Congress of Pacific Basin Societies, Honolulu, HI, USA, Dec. 2025.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory. Congress of the World Association
of Theoretical and Computational Chemists, Oslo, Norway, Jun. 2025.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory. Moiré Materials Magic, Flatiron
Institute, New York, NY, May 2025.

Ezxploring Excited States via Coupled-Cluster Theory and Algebraic Geometry. Emerging Excited-State
Methods in Electronic Structure, Toulouse, France, Apr. 2025.

Computational Algebraic Geometry for Coupled Cluster Theory. AMS Spring Eastern Sectional Meeting,
Hartford, CT, USA, Apr. 2025.

Computational Algebraic Geometry for Coupled Cluster Theory. Mathematical Methods in Quantum
Chemistry, Oberwolfach, Germany, Mar. 2025.

Benchmarking Thermochemistry on Quantum Devices. STAM Conference on Computational Science and
Engineering (CSE25), Fort Worth, TX, USA, Mar. 2025.

Benchmarking Thermochemistry on Quantum Devices. 64th Sanibel Symposium, St. Augustine, FL, USA,
Feb. 2025.

Coupled Cluster Theory for Quantum Many-Body Problems. Nonlinear Algebra Meets Quantum Chemistry,
MPI for Mathematics in the Sciences, Leipzig, Germany, Feb. 2025.

Numerical Algebraic Geometry and Correlated Electrons. Numerical Algebra in the Real World, MPI for
Molecular Cell Biology and Genetics, Dresden, Germany, Feb. 2025.

Algebraic Varieties in Coupled Cluster Theory for Quantum Chemistry. QMM2022 Reunion Conference,
IPAM, Los Angeles, CA, USA, Dec. 2024.

A Practical Guide to Quantum Linear Algebra. Workshop on Quantum Theory: Foundations and Extensions
of Density-Functional Theory, Oslo, Norway, Dec. 2024.

Ground and Ezcited States via Single-Reference Coupled-Cluster Theory and Algebraic Geometry. Mathe-
matical and Numerical Analysis for Electronic Structure Methods, Stuttgart, Germany, Sep. 2024.

Augmented Lagrangian Method for Coupled-Cluster Theory. International Conference on Scientific Computa-
tion and Differential Equations, Singapore, Jul. 2024.

Augmented Lagrangian Method for Coupled-Cluster Theory. Extreme-Scale Mathematically Based Computa-
tional Chemistry, Roscoff, France, Jun. 2024.

Interacting Models for Twisted Bilayer Graphene. STAM Conference on Mathematical Aspects of Materials
Science (MS24), Pittsburgh, PA, USA, May 2024.

FEducating the Quantum Workforce in the Era of Quantum Utility. IBM Quantum Partner Forum, Milan,
Ttaly, May 2024.
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21.

20.

19.

18.

17.

16.

15.

14.
13.

12.

11.

10.

Quantum Embedding on Digital Quantum Computers. ARPA-E Workshop on Quantum Computing for
Energy Innovations, Washington, DC, USA, Apr. 2024.

On Algebraic Varieties and Roots in Coupled Cluster Theory. Annual Meeting of the International Association
of Applied Mathematics and Mechanics, Magdeburg, Germany, Mar. 2024.

On a Recent Coupled-Cluster-Theory-Based Quantum Embedding Scheme. Many-Body Electronic Structure
Calculations for Solids, Lausanne, Switzerland, Mar. 2024.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory. 63rd Sanibel Symposium, St. Au-
gustine, FL, USA, Feb. 2024.

Tailoring Coupled Cluster Theory with Matriz Product States. Tensor Networks, IPAM, Los Angeles, CA,
USA, Feb. 2024.

A Mathematical Perspective on DMET—Part II. QMM2022 Reunion Conference, IPAM, Los Angeles, CA,
USA, Dec. 2023.

Interacting Models for Twisted Bilayer Graphene. Mathematics and Physics of Moiré Superlattices, Banff,
AB, Canada, Oct. 2023.

Some Mathematical Insights on Density Matriz Embedding Theory. ICIAM 2023, Tokyo, Japan, Aug. 2023.

Coupled Cluster Theory: Towards an Algebraic Geometry Formulation. 62nd Sanibel Symposium, St. Augus-
tine, FL, USA, Feb. 2023.

Direct Minimization of Hartree—Fock: Unifying Fukutome’s Symmetry Classification. QMM2022 Culminating
Conference, IPAM, Los Angeles, CA, USA, Jun. 2022.

Pure-State v-Representability of Density Matriz Embedding Theory. Advancing Quantum Mechanics with
Mathematics and Statistics, [IPAM, Los Angeles, CA, USA, Mar. 2022.

Pure-State v-Representability of Density Matriz Embedding Theory. 61st Sanibel Symposium, St. Simons
Island, GA, USA, Feb. 2022.

. Active-Space Sensitivity of the Coupled-Cluster Method Tailored by Matriz-Product States. Tensor Product

Methods for Strongly Correlated Molecular Systems, virtual, Mar. 2021.

Discontinuous Galerkin Method with Voronoi Partitioning for Quantum Simulation of Chemistry. APS
March Meeting, virtual, Mar. 2021.

Cost Reduction of Quantum Simulations of Chemistry by Means of the DG Discretization. 60th Sanibel
Symposium, St. Simons Island, GA, USA, Feb. 2020.

Mathematical and Numerical Aspects of Coupled Cluster Tailored by Tensor-Network States. Annual
Meeting in Quantum and Computational Chemistry of the Norwegian Chemical Society, Trondheim, Norway,
Oct. 2019.

Numerical and Theoretical Aspects of the DMRG-TCC Method Exemplified by No. 59th Sanibel Symposium,
St. Simons Island, GA, USA, Feb. 2019.

Quadratic Error Bounds for the Coupled-Cluster Method Tailored by Tensor-Network States. Mathematical
Methods in Quantum Chemistry, Oberwolfach, Germany, Mar. 2018.

Mathematical Analysis of the Coupled-Cluster Method Tailored by Tensor-Network States. 58th Sanibel
Symposium, St. Simons Island, GA, USA, Feb. 2018.

. Mathematical Aspects of the Coupled-Cluster Method Tailored by Tensor-Network States in Quantum

Chemistry. IWR School on Mathematical Methods for Quantum Chemistry, Heidelberg, Germany, Oct. 2017.

. Steering Quantum Feedback via a Dielectric Medium of Resonant Two-Level Systems. German National

Physicists Conference on Quantum Optics and Condensed Matter, Dresden, Germany, Mar. 2017.

10
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Complete Colloquium and Seminar Record

38

37.

36.

35.

34.

33.
32.
31.

30.

29.

28.

27.

26.

25.
24.

23.

22.

21.

20.

19.
18.

17.

16.
15.

MPCC: A Scalable Coupled-Cluster Embedding Framework for Accurate Quantum Chemistry. Hylleraas
Centre for Quantum Molecular Sciences, University of Oslo, Norway, Apr. 2026.

Numerical Algebraic Geometry and Correlated Electrons. Department of Mathematics, UiT The Arctic
University of Norway, Tromsg, Norway, Apr. 2026.

Mathematical Aspects of Computational Many-Body Theory. Department of Mathematics, University of
Missouri, Columbia, MO, Mar. 2026.

Some Quantum Research Results. AFRL-IBM Collaboration Workshop, Rensselaer Polytechnic Institute,
Troy, NY, Jan. 2026.

Mathematics in Chemistry?. Chemistry and Chemical Biology Seminar, Rensselaer Polytechnic Institute,
Troy, NY, Nov. 2025.

Bath Orbital Construction in DMET. CERMICS, Ecole des Ponts ParisTech, Paris, France, Oct. 2025.
A Crash Course on DMET. Rhone Group Seminar, Rensselaer Polytechnic Institute, Troy, NY, Oct. 2025.

From Promise to Practice: Benchmarking Quantum Chemistry on Quantum Hardware. 1IBM Project
Conclusion, virtual, Sep. 2025.

Quantum Simulations for Chemistry. IBM & Simons Foundation Meet-Up, Rensselaer Polytechnic Institute,
Troy, NY, Jul. 2025.

Geometric Optimization of Bath Orbitals. INRIA Seminar, Ecole des Ponts ParisTech, Paris, France,
Mar. 2025.

A Static Quantum Embedding Scheme Based on Coupled Cluster Theory. CCQ Seminar, Flatiron Institute,
New York, NY, Nov. 2024.

A Mathematical Perspective of Coupled-Cluster Theory. Chemistry and Chemical Biology Seminar, Rensselaer
Polytechnic Institute, Troy, NY, Jul. 2024.

Algebraic Varieties in Coupled Cluster Theory for Quantum Chemistry. Applied Algebra Seminar, University
of Wisconsin—Madison, WI, Oct. 2024.

Quantum Computing Today. IBM Quantum Learning Session, New York, NY, Aug. 2024.

Quantum Simulations of Chemistry: Active Spaces and Embedding. HPC—-Quantum Integration Meeting,
Rensselaer Polytechnic Institute, Troy, NY, Aug. 2024.

Active-Space Considerations for Quantum Simulations of Chemistry. HPC—Quantum Workshop, Rensselaer
Polytechnic Institute, Troy, NY, Jul. 2024.

Coupled Cluster Theory—The Gold Standard of Quantum Chemistry. SCAN Seminar, Cornell University,
Ithaca, NY, Apr. 2024.

Algebraic Varieties in Quantum Chemistry. Applied Mathematics Colloquium, University of Texas at Austin,
TX, Jan. 2024.

Coupled Cluster Theory—The Gold Standard of Quantum Chemistry. SCOREC Seminar, Rensselaer
Polytechnic Institute, Troy, NY, Nov. 2023.

Algebraic Varieties in Quantum Chemistry. Mathematics Colloquium, SUNY Albany, Albany, NY, Sep. 2023.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Application of the TCC Method. IGPM
Oberseminar, RWTH Aachen University, Germany, Aug. 2023.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications. MPI Oberseminar,
MPI for Mathematics in the Sciences, Leipzig, Germany, Jun. 2023.

Alumni Talk. Hylleraas Centre for Quantum Molecular Sciences, University of Oslo, Norway, Jun. 2023.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications. Applied Mathematics
Seminar, Stanford University, CA, Apr. 2023.
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14.

13.

12.

11.

10.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications. Applied Mathematics
Seminar, Purdue University, IN, Mar. 2023.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications. Applied Mathematics
Seminar, University of Minnesota, Twin Cities, MN, Mar. 2023.

Strongly Correlated Quantum Chemistry: Numerical Analysis and Recent Applications. Mathematical
Sciences Colloquium, Rensselaer Polytechnic Institute, Troy, NY, Feb. 2023.

Pure-State v-Representability in Density Matriz Embedding Theory. Computational and Applied Mathematics
Colloquium, University of Chicago, IL, Nov. 2022.

Pure-State v-Representability of Density Matriz Embedding Theory. EMC? Seminar, Laboratoire Jacques-
Louis Lions, Paris, France, Sep. 2022.

Ezxact Parameterization of Fermionic Wave Functions via Unitary Coupled Cluster Theory. Math 290
Quantum Many-Body Seminar, University of California, Berkeley, Sep. 2022.

Quantum Algorithms to Simulate Many-Body Physics of Correlated Fermions. Math 290 Quantum Many-
Body Seminar, University of California, Berkeley, Oct. 2021.

A Projector-Splitting Integrator for Dynamical Low-Rank Approrimation. Math 290 Quantum Many-Body
Seminar, University of California, Berkeley, Jul. 2021.

Spectral Characterization of Magic Angles in Twisted Bilayer Graphene. Math 290 Quantum Many-Body
Seminar, University of California, Berkeley, Apr. 2021.

Converging High-Level Coupled-Cluster Energetics by Monte Carlo Sampling and Moment Ezxpansions. Math
290 Quantum Many-Body Seminar, University of California, Berkeley, Dec. 2020.

Dynamical Mean-Field Theory, Density-Matriz Embedding Theory, and Rotationally Invariant Slave Bosons.
Math 290 Quantum Many-Body Seminar, University of California, Berkeley, Sep. 2020.

Discontinuous Galerkin Discretization for Quantum Simulation of Chemistry. Quantum Computing Seminar,
Oslo Metropolitan University, Norway, Sep. 2019.

Quantum Chemistry: A Quantum Computing Perspective. Strategic Project on Quantum Computing,
SINTEF, Oslo, Norway, Jun. 2019.

. Gausslet Basis Sets in Quantum Chemistry. Math 290 Quantum Many-Body Seminar, University of

California, Berkeley, Oct. 2018.
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Invited Research Visits

August, 2025: Dr. Karl Pierce
Center for Computational Quantum Physics (CCQ), Flatiron Institute, New York City, NY, USA

August, 2025: Dr. Haimeng Zhang
IBM One Madison Avenue, New York City, NY, USA

May, 2024: Prof. Bernd Sturmfels
Nonlinear Algebra group, MPI for Mathematics in the Sciences, Leipzig

October, 2023: Prof. Yuehaw Khoo
Department of Statistics, University of Chicago, Chicago, IL, USA

August, 2023: Prof. Markus Bachmayr
Institute for Geometry and Applied Mathematics, RWTH Aachen University

July, 2023: Prof. Bernd Sturmfels
Nonlinear Algebra group, MPI for Mathematics in the Sciences, Leipzig

June, 2023: Prof. Eric Cances
Mathematics for Materials team, CERMICS

June, 2023: Prof. Felix Otto
PDE group, MPI for Mathematics in the Sciences, Leipzig

June, 2023: Prof. Trygve Helgaker

Hylleraas Centre for Quantum Molecular Sciences, University of Oslo

November, 2022: Prof. Yuehaw Khoo
Department of Statistics, University of Chicago, Chicago, IL, USA

September, 2022: Prof. Eric Cancés

Mathematics for Materials team, CERMICS

August, 2022: Prof. André Laestadius

Department of Chemistry, University of Oslo

Funding: The Research Council of Norway

March—June, 2022: IPAM

Institute for Pure & Applied Mathematics, University of California, Los Angeles, CA, USA

Participant of the Long Program: Advancing Quantum Mechanics with Mathematics and Statistics

July 2019: Prof. Jifi Pittner

Department of Theoretical Chemistry, J. Heyrovsky Institute of Physical Chemistry, Prague, Czech Republic
Funding: Czech Science Foundation

July 2018: Dr. Ors Legeza

Department of Theoretical Solid State Physics, Wigner Research Centre for Physics, Budapest, Hungary
Funding: Hungarian Quantum Technology National Excellence Program

January 2018: Dr. Ors Legeza

Department of Theoretical Solid State Physics, Wigner Research Centre for Physics, Budapest, Hungary
Funding: Hungarian Quantum Technology National Ezxcellence Program
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