Addressing the Complexity of Correlated Quantum Many-Body Problems by

Embedding & Downfolding
Denver, CO | August 18-22, 2024 Organizers: Vojtech Vicek and Karol Kowalski

Monday, August 19, 2024 | 8am — 12pm session
Colorado Convention Center | Room 704
V. K. Voora, C. Yeh, Presiding

8:00 AM. Introductory Remarks.

8:05 AM. Quantum defect embedding theory for simulating materials for quantum technologies. G.A. Galli
8:35 AM. Quantum embedding in excitation manifold. B. Peng

9:05 AM. Partially updated bootstrap embedding. M. Cho, T.A. Van Voorhis

9:35 AM. Break.

9:55 AM. Bootstrap embedding. T.A. Van Voorhis, M. Cho, O. Meitei, H. Tran, S. Weatherly, L. Weisburn

10:25 AM. Coupled cluster downfolding formalisms for simulating many-body systems. K. Kowalski,
N. Bauman

10:55 AM. Static quantum embedding scheme based on coupled cluster theory. A. Shee, M.P. Head-Gordon,
L. Lin

11:25 AM. Dynamical downfolding employing efficient Green’s function algorithms. V. Vicek
11:55 AM. Concluding Remarks.

Tuesday, August 20, 2024 | 8am — 12pm session
Colorado Convention Center | Room 704
B. Peng, A. Shee, Presiding

8:00 AM. Introductory Remarks.

8:05 AM. A rigorous framework for embedding of quantum systems with long-range interactions. G. Booth,
A. Khedkar, C. Scott, M. Nusspickel

8:35 AM. Towards systematic many-body treatment of excited-state properties in solids from Green’s function
embedding. T. Zhu

9:05 AM. Single-pole polarization models for rapid evaluation of molecular electron affinities. V.K. Voora
9:35 AM. Break.

9:55 AM. Localized active spaces and quantum embedding for multimetallic systems. V. Agarawal, B. Jangid,
D. King, M. Hermes, L. Gagliardi

10:25 AM. Local and non-local interactions in strongly correlated materials: Embedding through auxiliary
particles. C. Mejuto Zaera

10:55 AM. Equation-of-motion internally contracted multireference unitary coupled-cluster theory. S. Li,
Z. Zhao, F.A. Evangelista

11:25 AM. Low-scaling algorithms for many-body electronic structure and downfolding for quantum
embedding. C. Yeh, M. Morales

11:55 AM. Concluding Remarks.
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Addressing the Complexity of Correlated Quantum Many-Body Problems by

Embedding & Downfolding
Denver, CO | August 18-22, 2024 Organizers: Vojtech Vicek and Karol Kowalski

Wednesday, August 21, 2024 | 8am — 12pm session
Colorado Convention Center | Hall D, Room 2
G. Booth, L. Veis, Presiding
8:00 AM. Introductory Remarks.

8:05 AM. Projection-based density matrix renormalization group in density functional theory embedding:
Corrections of nonadditivite exchange-correlation errors by adiabatic connection. E. Monino, D. Drwal,
P. Beran, F. Pavosevic, K. Pernal, L. Veis

8:35 AM. Automated determination of active molecular orbitals for solution-phase embedding calculations.
J. Herbert, K. Carter-Fenk, C. Mundy

9:05 AM. Subsystem-local resolution of the identity: Novel methods for exchange repulsion effects in
intermolecular interaction methods. B. Westheimer, M.S. Gordon

9:35 AM. Break.
9:55 AM. Quantum embedding with AIMBES. M. Morales
10:25 AM. Capturing many-body effects at heterogeneous interfaces via dielectric embedding. Z. Liu

10:55 AM. Breakdown and potential remedies for DFT+U total energy differences and linear-response
parameter calculations in spin-crossover complexes. L. MacEnulty, J. de Mendonga, R. Poloni, D. O'Regan

11:25 AM. Accelerated embedding potential optimization by reconstructing the pseudo-valence electron
density. Z. Wei, J. Boyn, J. Martirez, E.A. Carter

11:55 AM. Concluding Remarks.

Wednesday, August 21, 2024 | 2pm - 6pm session
Colorado Convention Center | Hall D, Room 2
Z. Liu, B. Westheimer, Presiding
2:00 PM. Introductory Remarks.
2:05 PM. Spectral functionals for spectral properties. N. Marzari

2:35 PM. Machine learning techniques for the dimensionality downfolding of ab-initio Hamiltonians. Z. Cao,
J. Kretchmer

3:05 PM. Accurate energies for biological applications via fragmentation and quantum algorithms. R. Dcunha,
A. Mitra, K. Heitritter, T.S. Hardikar, K. Setia, L. Gagliardi

3:35 PM. Break.

3:55 PM. Driven similarity renormalization group: Relativistic and equation-of-motion extensions.
F.A. Evangelista, Z. Zhao, S. Li

4:25 PM. Route to systematically improvable effective Hamiltonians from first principles. L. Wagner

4:55 PM. Stratified stochastic tensor contraction approach to constructing self-energy operator and
multicomponent coupled cluster theory. A. Chakraborty

5:25 PM. Non-equilibrium electron dynamics from real-time quantum embedding. J. Kretchmer
5:55 PM. Concluding Remarks.
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