Groundbreaking form of Matte
finally proved to exist after 50
research

By Rohan Ganguly - December 10, 2017
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xcitonium, a rare form of matter that was first theorised almost 50 years ago, has
slightly unusual condensate that shows macroscopic quantum phenomena like a s
particles formed from an unlikely pairing of an escaped electron and the hole it le:

positively-charged particle itself. It attracts an atom and, together they form the compos

Experts from the University of California Berkeley and the University of Illinois at Urbane
crystals of the changing metal dichalcogenide titanium diselenide. Excitonium is a conde

ts, like a superconductor. It is created up of excitons, particles that are made ir
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Jf an emerged electron and the hole it left back. It resists reason, but it turns o‘t
ed-with-electrons valence band in a semiconductor, gets fired and jumps over\the e

band, it leaves behind a “hole” in the valence band.

That hole behaves as though it were a particle with a positive charge, and it draws the esc
with its negative charge, matches up with the hole, the two exceptionally form a particle,
In point of fact, the hole’s particle-like characteristics are due to the collective performai

However, that understanding does the pairing no less strange and beautiful, researchers

Until now, scientists have not had the test tools to positively distinguish whether what se
Peierls point. Peierls phases and exciton concentration share the same symmetry and cor
were able to overcome that difficulty by using a novel method they produced called momq

spectroscopy.

With their new procedure, the group was capable of measuring combined excitations of t
electrons and holes, despite their momentum.

“Ever since the term ‘excitonium’ was invented in the 1960s by Harvard theoretical phys
demonstrate its existence,” stated Peter Abbamonte, a professor at the University of Illin
would be a nonconductor, a complete conductor, or a superfluid with some convincing de
the 1970s, many experimentalists have issued evidence of the presence of excitonium, bu

could equivalently have been described by a general structural phase transition,” he said.

The findings, issued in the journal Science, contains excellent promise for opening furthe
It could also emit radiation on the metal-insulator transition in band solids, in which exc

part.
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