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Deconstructing the Title
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From Macroscopic to Microscopic
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From Macroscopic to Microscopic
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The Benefit of Computation

materialsproject.org

Computational methods can accelerate discovery and improve
our understanding of the physics underlying material properties
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Computational Toolbox
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A Diverse Array of Quantum Processes

Optical absorption Carrier mobility in boron arsenide Auger-Meitner
in boron arsenide and rutile germanium dioxide recombination in silicon
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K. Bushick et al., Appl. Phys.
Lett. 114, 022101 (2019) _ K. Bushick et al., npj Comput. Mater. 6, 3 (2020) K. Bushick and E. Kioupakis,
B. Song, K. Chen, K. Bushick K. Bushick et al., Appl. Phys. Lett. 117, 182104 (2020) Phys. Rev. Lett. Accepted, (2023)

et al., Appl. Phys. Lett.
116, 141903 (2020) 7/15




Auger-Meitner: A Note on

PHYSICS TODAY

HOME BROWSE™ INFO~ RESOURCES™ JOBS

Lise Meitner

Page 10, doi:10.1063,/PT.3.4281

A renaming proposal: “The Auger-Meitner effect”

Demetrios Matsakis
(dnmylasoug@yahoo.com) Masterclock, Inc, Washington, DC
Anthea Coster
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D. Matsakis, et al., Phys. Today 72, 10 (2019)
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Importance of Solar Cells

Planned U.S. utility-scale electric generating capacity additions (2022) >
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Auger-Meitner Recombination
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This recombination process involves three carriers near the band edges:
either two electrons and a hole (eeh) or two holes and an electron (hhe)

We study two types of Auger-Meitner recombination:
the (a) direct process and (b) phonon-assisted process

10/15



Auger-Meitner Recombination

(a) (b)
2 - °1 -

e e
h —

N AL

r X r X

Energy (eV)

X

This recombination process involves three carriers near the band edges:
either two electrons and a hole (eeh) or two holes and an electron (hhe)

We study two types of Auger-Meitner recombination:
the (a) direct process and (b) phonon-assisted process

10/15



Methodology + Code Development
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A direct run evaluates:
100,000 wavefunctions (>1 TB)
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AMR vs Carrier Concentration
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Phonon-assisted Auger-Meitner recombination
must be considered not only for the hhe
process, but also for the eeh process
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AMR vs Carrier Concentration
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