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Fermi surfaces of iron chalcogenide superconductors,
FeSe,_S,, tuned by chemical and applied pressures
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Understanding intertwined electronic phases of FeSe S,

I. Orbital effects, band shifts and electronic correlations based on ARPES studies in FeSe,S,

M. Watson et al., Phys. Rev. B 92, 121108(R) (2015);

P. Reiss et al. AIC , PRB 96, 121103 (2017); - v FeSe, .S,
Al Coldea & MD. Watson, Ann. Rev. Cond. Matter, 9, 125 (2018);
M. D. Watson, AIC, Phys. Rev. B 91, 155106 (2015);

AIC, review, Frontiers in Physics, 8, 528 (2021);

Il. Quantum oscillations in FeSe,.,S, tuned by chemical pressure and applied
hydrostatic pressure and Lifshitz transitions

AIC et al., npj Quantum Materials 4, 2 (2019);

M. D. Watson, AIC, PRB 91, 155106 (2015);

P. Reiss et al. AIC, arXiv:2212.06824 (2022)

AIC et al., npj Quantum Materials 4, 2 (2019);
P. Reiss et al. AIC, Nature Physics, 16, 89 (2020);
P. Reiss et al., Phys. Rev. Lett. 127, 246402 (2021);

lll. Electronic correlations close to a nematic end point in FeSe,S, ) |
M

IV. Anomalous transport and magnetotransport in high magnetic
fields, under applied strain and induced by Cu impurity

M. Bristow et al., AIC, Phys. Rev. Research 2, 013309 (2020); = ;

M.D. Watson, AIC, PRL. 115, 027006 (2015); G " oE
M. Ghini et al., Phys. Rev. B 103, 205139 (2021); S ¥

L. Farrar et al., PNAS 19, 43, €2200405119 (2022); B
Z. Zajicek et al., PRB 105, 115130 (2022)

Z. Zajicek et al., Phys. Rev. Research 4, 043123 (2022);

A= eoxm
109701 wr T

p, P (kbar)



Competing electronic phases with superconductivity in bulk FeSe
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Key ingredients of the electronic structure of FeSe, S,
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Spin-density wave (SDW) versus competing superconductivity
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Intertwined electronic orders in iron-based superconductors
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Tuning nematicity, superconductivity and magnetic phases of FeSe,_,S,
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The effect of the non-magnetic Cu impurity inside the Fe plane in FeSe
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The robust high-T, high-pressure superconductivity to different substitutions
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The robust high-T, high-pressure superconductivity to different substitutions
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Quantum oscillations studies of
FeSe .S,



Quantum oscillations and ARPES in FeSe
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Fermi surface shrinking
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Shrinking can be caused by the
interatomic Coulomb interactions

and dominant interband scattering.
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Resistivity (arb. units)

Quantum oscillations in a multiband system FeSe,_S,
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Multiband systems conduction is determined as for a parallel network resistor.

Transport dominated by hole-like carriers

AIC et al., npj Quantum Materials 4, 2 (2019); AlC Frontiers in Physics, 8, 528, (2021);



Fermi surface evolution with applied pressure in FeSe g4S, 11
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