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Background: From Tetragonal CoSe to Superconducting Monolayer

/3. Interface Engineering Enables Superconductivitm

A

Comparison with 1ML FeSe

v Similar lattice
v Similar Fermi surface topology
v Fermilevel 1

Strong screening

(weaker correlation)

» Anti-PbO-type CoSe films are stabilized on
SrTiO4(001).

» Monolayer CoSe shows a tetragonal lattice, 2X 1
modulation, and moire patterns.
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C. Liuetal., Sci. Technol. 31, 115011 (2018).
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/ 1. Tetragonal CoSe as an FeSe Analog \
CoSe (anti-PbO-type) STM Topography (1ML CoSe)
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/ 2. Electronic Structure and Thickness Evolution\

3D illustration of the band
structure (1ML CoSe)

Band dispersion along 'M
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» Monolayer CoSe exhibits multiple Fermi pockets and
symmetry-protected Dirac-like features.

» Its electronic structure resembles monolayer FeSe,
but with an upward Fermi level shift and weaker
electronic correlation

\ L. Shen et al., Phys. Rev. Mater. 2, 114005 (2018) /
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Interface Schematics
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SCgap =~ 14 meV

TIO, = less doping
FeO, - stronger interface tuning

Interface Comparison
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» On FeO,/STO, monolayer CoSe exhibits a
superconducting gap of about 14meV

» Transport measurements show a onset T of about
27K, whereas CoSe/TIO,-STO remains non-

superconducting
\ doi.org/10.21203/rs.3.rs-8840716/v1

FeO, Interface tunes monolayer CoSe toward a hole-doped regime
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Map result and measurement geometry
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® Cut #1: I-centered electron pocket

Low-energy ARPES comparison
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MDC evidence for Fermi-level shift

a wide energy window
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\ ® Cut #2: X-centered hole pocket
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v Akq indicates a hole-doping trend.
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v Similar band dispersions indicate
preserved tetragonal CoSe states.

Summary and conclusion

/

Band dispersion over \

“* The main tetragonal CoSe band structure Is preserved on FeO,/SrTiO..
** The I'-centered electron pocket shrinks, whereas the X-centered hole pocket expands.

k‘:‘ These changes Indicate a hole-doping trend induced by the FeO,-modified interface.
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