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In the latest edition of Physical Review B, UvA Ph.D. candidate Xuanbo
Feng (QuSoft and IoP) and colleagues write about their recent
experiments on a material that can go from a normal metal state to a
more exotic state known as a "charge density wave state."
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The material is a transition-metal dichalcogenide, VSe2, so named
because it is made from elements from the transition-metal row and
chalcogenide column of the periodic table. VSe2 can undergo a phase
transition where it changes from an ordinary metal into a state where its
electrons behave like a quantum fluid. To be able to observe and study
the wave that these electrons then form, the so-called charge density
wave, the researchers used a technique known as optical spectroscopy,
which allows them to study the "sloshing" motion of the density wave as
it responds to the electric field of light. This motion is usually difficult to
measure, because the wave motion is disrupted by small defects and
impurities in the crystal.

Recent advances in crystal growth minimize the number of defects in
VSe2 and make it possible to see signatures of the hard-to-observe
charged density wave.

  More information: Xuanbo Feng et al, Signatures of the charge
density wave collective mode in the infrared optical response of VSe2, 
Physical Review B (2021). DOI: 10.1103/PhysRevB.104.165134
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