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Abstract
The excitonic insulator is a long conjectured correlated electron phase of narrow gap semiconductors and
semimetals, driven by weakly screened electron-hole interactions. Having been proposed more than 50 years ago,
conclusive experimental evidence for its existence remains elusive. Ta2NiSe5 with layered structure consisting of
one dimensional Ta double chains and Ni chains is a narrow gap semiconductor with a small one-electron band
gap EG of less than 50 meV. In this talk, we show experimental evidences that a transition to an excitonic
insulator with an excitonic gap of ~ 0.2 eV is realized at T*=328 K. We also discuss the discovery of
superconductivity with a maximum TSC ~ 1.2 K at the excitonic critical point under pressure.
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