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Light absorbed by a semiconductor can create an elec-
tron-hole bound state called an exciton. In the 1960s it
was realized that, if the exciton binding energy were
larger than the semiconductor band gap, excitons would
spontaneously proliferate. The resulting “excitonic insula-
tor” is a macroscopic condensate of electron-hole pairs
with non-zero centre-of-mass momentum, or in other
words, a charge-density wave. For 50 years, no experi-
mental technique has been able to unambiguously identi-
fy an excitonic insulator phase in any material, despite
many candidate materials being investigated. The reason
is, that its only tell-tale signature—an electronic “soft
mode” with non-zero momentum—could not be detected
with any technique. In this talk | will describe how mo
mentum-resolved EELS (electron-energy loss spectros-
copy) was recently used to demonstrate the existence of
an electronic soft mode in the transition metal dichalco-
genide TiSe2. This study represents the first observation
of a soft electronic mode in any material, and the first
unambiguous evidence for the existence of an excitonic
phas
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