Electrical Manipulation of Valley Polarized Charged
Excitons in 2D Transition Metal Dichalcogenides

Kuan Eng Johnson GOH

' Quantum Innovation Cenfre (Q.InC)and
Institute  of  Materials  Research  and
Engineering, Agency for Science Technology
and Research (A*STAR), 2 Fusionopolis Way,
Innovis #08-03, Singapore 138634, Singapore

2 Department of Physics, Faculty of Science,
National University of Singapore, 2 Science
Drive 3, Singapore 117551, Singapore

3 Division of Physics and Applied Physics, School
of Physical and Mathematical Sciences,
Nanyang  Technological  University, 21
Nanyang Link, Singapore 637371. Singapore

kejgoh@yahoo.com; goh@imre.a-star.edu.sg

References

Abstract

The conftrol of excitons in 2-dimensional (2D)
Transition Metal Dichalcogenide (TMD)
semiconductors is a key enabler for their use
in optoelectronic and valleytronic
applications. Reproducible electrical control
of excitons remains elusive as excitons are
infrinsically charge neutral quasiparticles.
Here, we demonstrate that charge defects
present in 2D TMDs like single-layer H-phase
WS2 [1,2], could be advantageous for
electrical control through the coherent
coupling of the exciton or biexciton with
intrinsic charges in the single-layer WS», thus
enabling a simple and robust method for
electrical manipulation of the degree of
valley polarization from <10% to >60% [3].
Such robust electrical tunability of the
spectral resonance of the charged states
indicates resonant control of valley
polarization by exploiting the intricate
interplay between the charged and neutral
exciton/biexciton states, representing a key
advance towards using the valley degree of
freedom as an alternate information
carrier.[4].
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