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A two-dimensional view of electron dynamics and coherent coupling in semiconductors1

XIAOQIN (ELAINE) LI, University of Texas-Austin

Understanding coherent interaction among multiple electronic states is a prerequisite to controlling material properties at
the level of electrons and is a challenge that is ubiquitous in material science. Specifically, the presence or absence of
coherent coupling among excitons significantly influence energy transfer, photon emission statistics, and even quantum-logic
operations in semiconductor heterostructures such as quantum wells, quantum wires, and quantum dots. This problem is
also relevant for a broader range of materials including natural/artificial photosynthetic systems and conjugated polymers.
We have investigated coherent coupling among exciton resonances in disordered quantum wells. We articulate how strong
coherent coupling occurs between certain types of excitons but is missing between other types of excitons using a powerful
spectroscopy tools known as the electronic two-dimensional Fourier transform spectroscopy. In simple terms, the distinctive
nature of excitons results in different spatial overlap and different coupling strength. If time permits, we will also present
our most recent results on monolayer transition metal dichalcogenides.
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