High-temperature superconductivity restrained by orbital hybridization
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High-temperature superconductivity
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ARPES spectra of overdoped La,_Sr,CuO, Disentanglement of d orbitals

https://en.wikipedia.org/wiki/Angle-resolved_photoemission_spectroscopy

Why is T, lower for La-based cuprates ?
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Two-band tight-binding model

ey (k) = %[sz-yz (k) + MZ* (k)|

+3 J [Mx*=72 (k) — M7 (k)] + 4W2 (k)

K, il “ “ Cwma sz‘yz(k) s intra-orbital hopping for d,; ,,

F|tt|ng to tight- blndlng model M?* (k) : intra-orbital hopping for d,,

Y(k) : inter-orbital hopping
betweenand d,, , and d,,

Fitting: W(k)~M**~Y*(k) x 0.2

- Significant hybridization between d,, ,,
and d,, orbitals restrains high-temperature
superconductivity in La,_Sr,Cu0,.
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® One-band (d,,.,,) picture has long been applied to
cuprate high-temperature superconductors.

® By ARPES, we disentangled all the d orbitals in
La,.,Sr,CuO, for the first time, and revealed
significant hybridization between d,, ., and d,,
orbitals.

® Orbital hybridization restrains high-temperature
superconductivity in La,_Sr,CuO, and lowers T.

For more details: C.E. Matt et a/., arXiv:1707.08491




