DFG Priority Program 2244 “2D Materials – Physics of van der Waals [hetero]structures“

SPP Colloquium
Date:

17 June 2021

Time:

5:00 PM – 7:00 PM

Location:

Online Zoom Meeting

Der… Dezernat…
GUEST
SPEAKER:
Dr. James McIver

Max Planck Institute for the Structure and Dynamics of Matter, Hamburg

TITLE:
“Ultrafast optoelectronic probes of 2D materials”
ABSTRACT:
Optoelectronic probes offer new opportunities for investigating quantum phenomena in
2D materials on ultrafast timescales and at terahertz frequencies. In this talk, I will report
on our observation of a light-induced anomalous Hall effect in monolayer graphene
driven by an intense femtosecond pulse of circularly polarized light [1]. We probed
electrical transport using an ultrafast device architecture based on photoconductive
switches. The dependence of the anomalous Hall effect on a gate potential used to tune
the equilibrium Fermi level revealed multiple features that reflect a Floquet-engineered
topological band structure [2], similar to the band structure originally proposed by
Haldane [3]. This included an approximately 60 meV wide conductance plateau centered
at the Dirac point, where a gap of equal magnitude was predicted to open. We found that
when the Fermi level was tuned within this plateau, the estimated anomalous Hall
conductance saturated around 1.8 ± 0.4 e^2/h.
As an extended outlook, I will share our progress on using ultrafast optoelectronic circuits
to perform near-field terahertz spectroscopy on graphene heterostructures, which could
be used to investigate a wide range of topological and strongly correlated phenomena in
2D materials that often fall on the terahertz energy scale.
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