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Abstract

discussions.

doped SC dome.

based superconductors (IBS) results in various electronic phases
evident in phase diagrams,
ordered phases. The role of magnetic or nematic fluctuations in
superconducting (SC) pairing in IBS is a subject of intense

Here we study properties of FeSe, ;. Te, .- single crystals
doped by Ni into Fe site. The crystals of this composition are
located close to maximum T_in heavily Te-doped SC dome.
Transport properties combined with ARPES indicate that
substitution of Ni dopes crystals with electrons, what eliminates
some of the hole pockets from Fermi level, leaving only one,
originating from the d, orbital. Anomalies in magnetization are
observed, clearly linked to the localization of d,, orbital on
increasing temperature. Analysis of these anomalies suggests the
presence of short-range magnetic orderings, both
antiferromagnetic, and ferromagnetic.

This implies an importance of magnetic fluctuations in the
studied system, confirming a possible link to pairing in heavily

Multi-orbital character of iron-

including nematically or magnetically

‘Boudaries of nematic phase at x_
(elastoresistivity measurements) —
QCP — enhanced nematic fluctuations
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Recent studies of FeSe
isoelectronically substituted
either by S or Te into Se-site have
revealed one (in case of S) or two
(in case of Te) SC domes,
overlapping in some regions with
nematic phase, suggesting a
possible link between SC pairing
and nematic fluctuations.
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Orbital-selective Mott phase

Yi et al., noj Quantum Mater. (2017
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Hall effect
Low T:
®» electron doping:

surface — only d,, remains

Electron doping removes some hole pocket from Fermi

* electron pockets expand and become elliptical

y. = 0.06
®» 2-types of carriers

R, changes sign at <—

anomaly in d%p /dT,)

Hall effect
High T:
®» R, remains
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Magnetization

* All components finite
* Anisotropy, y- and T-dependent

C

* y=0.0025: SC transition
* Anomaly at 125-130 K — close to the anomaly in d?p /dT,
FCC-mode — irreversibility: low T for y<y_ higher T for y>y,
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* Broad ZFC peaks: inhomogeneous ordering
* Broadening on low-T side (y=0.0025)
or high-T side (y=0.11)
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Conclusions

Study of Ni-substituted FeSe, ;;Te, ¢z =
anomaly in magnetization correlated with transport

AM = M349-M3,

®» positive for y<y.:
delocalization of d, holes on decreasing T
®» negative for y>y_and for high magnetic field:

localization on decreasing T

More info: Marta Z. Cieplak et al., Phys. Rev. B 109, 144518 (2024)

short-range magnetic ordering
® AFM : y-and T-dependent clusters
® FM-7? enhancement of double exchange

Peak at 125-130K
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