PRITZKER SCHOOL OF Materials and Molecules from First Principles

MOLECULAR ENGINEERING

THE UNIVERSITY OF CHICAGO Galli Group

gagalli@uchicago.edu

ares:-| Vita
bl Cat5ci | @ %
LI entia|latuy g
~—

A

We develop theoretical and computational methods to predict and engineer material and molecular properties from first principles. We focus on problems relevant to the
development of sustainable energy sources and guantum technologies.
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E. Lindberg, \ . . . | Photon Source) to first principles calculations.
-S. Choi, M. Liu, and G. Galli, Chem. Mater. 32, 2899 (2020); M. Gerosa, F. Gygi, M. Govoni, and G. Galli, Nat. Mater. 17, 1122 (2018).

I 4 * Clean Water ::ci';zgorphic )%—-1 10110101 K. J. Harmon, K. Letchworth-Weaver, A. P. Gaiduk, F. Giberti, F. Gygi, M. K. Y. Chan, P. Fenter, and G. Galli, Phys. Rev. Mater. 4, 113805 (2020); V.
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Methods and Code Development Nanostructured Materials for Energy Applications Materials in Extreme Environments
We develop methods based on quantum Nanostructured materials, e.g. semiconductors created by using colloidal nanocrystals as We are studying carbon and water bearing solids and fluids under
mechanics as well as open-source software to ‘artificial atoms' or nanoplatelets, are systems with tunable properties with applications in solar pressure, to improve our understanding of the physical and chemical
. . Qbox . . e . . . . . g .
understand and predict the properties of Fist-Principles Molecular Dynanics energy conversion, light emission, thermoelectrics, and in electronic devices. We use behavior of carbon and water at extreme conditions, as found in the
molecules and condensed systems at the electronic structure calculations and many body perturbation theory to predict optimal systems deep interiors of Earth and other planets.

microscopic scale. We focus on first principles
molecular dynamics (Qbox), many body
perturbation theory methods (WEST), and

harvesting sun light, and materials with desired electronic and thermal transport properties.
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i ot Whimer 4 do Pao . Gy & Sal e comput Neter 2021) information processing. We study the properties of promising transition
de Pablo, and G. Galli, Sci. Data 6, 1 (2019). ( = @ Our goal is to understand the electronic structure and quantum metal oxides for neuromorphic applications using first principles,
! . f spi ; : : . & electronic structure calculations, and we develop models to predict the
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We are developing quantum embedding theories for the calculation
of strongly-correlated electronic states of active regions of materials,
with the rest of the system described within density functional theory.
Our first demonstrations include calculations on classical and quantum

computers. We are extending our algorithms to include machine
learning techniques.
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We are actively working at developing techniques and software to
simulate spin dynamics in qubits and predict coherence times.
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