PHYSICAL REVIEW B 98, 195107 (2018)

Microscopic description of localization-delocalization transitions in BaFe,S;

L. Craco'? and S. Leoni®
Unstituto de Fisica, Universidade Federal de Mato Grosso, 78060-900, Cuiabd, Mato Grosso, Brazil
2IFW Dresden, Institute for Solid State Research, P.O. Box 270116, D-01171 Dresden, Germany
38chool of Chemistry, Cardiff University, Cardiff CF10 3AT, United Kingdom

® (Received 8 June 2018; revised manuscript received 22 October 2018; published 5 November 2018)

We present a microscopic description of electronic reconstruction in BaFe,S;, a system which undergoes

a pressure-induced insulator-metal transition followed by a superconducting phase at 24 K. We stress the
importance of multiorbital electron-electron interactions for a consistent understanding of its intrinsic Mott-
insulating and pressurized, orbital-selective metallic normal states. We explain the first-order nature of the Mott
transition, showing that it is driven by dynamical spectral weight transfer in response to changes in the on-site
Coulomb interaction to bandwidth ratio. As a by-product of this analysis, we unearth how dynamical correlations
underpin spectroscopy and resistivity responses, in good agreement with experiment. Upon electron/hole doping,
carrier localization is found to persist because the chemical potential lies in a gap structure with vanishing states
near the Fermi energy. We detail the implications of our microscopic analysis for the underlying physics which
emerges in the normal state of a compressed BaFe,S; superconductor.
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I. INTRODUCTION

The discovery of the F-doped LaOFeAs superconductor [1]
led to extensive experimental and theoretical study regarding
the interplay between electronic structure, magnetism, and
unconventional high-temperature (high-7,) superconductivity
[2]. Although many families of Fe-based superconductors
have been discovered, the majority of these superconducting
materials have a two-dimensional Fe square lattice tetrahe-
drally coordinated by chalcogen or pnictogen ions. The Fe
atoms are nominally divalent (Fe?>") in almost all parent com-
pounds, which usually undergo magnetic or nematic phase
transitions at low temperatures [3]. Superconductivity with
s+ symmetry appears when the striped-type antiferromag-
netic ordered state is suppressed by pressure or addition of
electron/hole carriers via chemical substitution. In spite of
the fact that, experimentally, various physical responses show
distinct features associated with correlated electron physics,
there is still significant disagreement concerning the degree of
electron correlation effects in the Fe-based superconductors
[2,3]. This has resulted in a situation where multiorbital (MO)
electronic structure calculations that explicitly take sizable
electron-electron interactions into account were implemented
to resolve this crucial issue of fundamental importance [4].
The issue is crucial because the nature and mechanism of
the instability of a metal (strange or not) to a supercon-
ductor hinge on whether the normal metal state is a con-
ventional Fermi-liquid metal or highly unconventional non-
Fermi-liquid metal in close proximity to Mott localization.

In this context, the discovery of BaFe,S3, in which super-
conductivity emerges in the vicinity of the Mott-insulating
state [5,6], is relevant since it confirms previous theoretical
suggestions that Mott-insulating parent compounds in the Fe
superconducting systems could be found by tuning the ratio of
the interaction to bandwidth (U/ W) below the critical value
for a Mott insulator-metal transition [7]. Pressure-induced
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superconductivity in the Fe ladder compounds BaFe;X;
(X =S, Se) [5,6,8] thus focuses the fundamental debate [9]
on the degree of electronic correlations in unconventional
(non-BCS) superconductors in general. Of particular interest
here is BaFe,S3, a narrow-band-gap semiconductor [10] with
striped-type magnetic ordering below 120 K at ambient pres-
sures, which undergoes a pressure-induced Mott transition
followed by a superconducting phase at a critical pressure P,
of 10.9 GPa [6].

Before delving into the correlated electronic state that
emerges in BaFe,;S3;, we recall that the proximity to a Mott
metal-insulator transition [11] (Mottness) is a clear manifes-
tation of dynamical many-body effects in correlated electrons.
The charge gap at the Mott transition (MT) jumps discontin-
uously from a finite value to zero. Mott’s original idea [12]
was to tune the ratio U/ W between the on-site Coulomb
interaction U and the one-particle bandwidth W (i.e., the
kinetic energy of the electrons) which defines the phase
boundary between the metallic and gapped (semiconducting)
phases. This scenario holds true for MO systems with similar
W values and reduced crystal-field splitting within the active
orbitals, but deviations are expected to occur in more general
cases where an orbital-selective Mott phase is the precursor
to the all-electron Mott insulator [13]. In this work we use
local-density approximation plus dynamical mean-field the-
ory (LDA+DMEFT) [14] to confirm that both localized and
itinerant 3d electrons coexist [15] in pressurized BaFe,Ss;.

The pressure-induced insulator-metal transition in
BaFe,S; has been characterized as a bandwidth-controlled
Mott transition [5,6]. Up to 10.1 GPa the dc resistivity shows
semiconductinglike behavior, and superconductivity at P,
arises directly from a normal state with an insulatinglike
resistivity upturn. Such a resistivity upturn, which is
followed by a sharp superconducting drop in BaFe,S;
[6], is a two-particle manifestation of selective localization
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[16] seen in the Fe chalcogenide superconductors [17].
Increasing pressure above 11.6 GPa, the resistivity curves
show Fermi-liquid-like 72 behavior characteristic of a
good metal up to about 100 K [6]. However, it turned
out that the emergence of superconductivity is sensitive to
nominal composition and growth conditions and that the
superconducting signal appears to be maximally enhanced
at a slightly off-stoichiometric BaFe;;S; compound [18].
Thus, it is plausible to assume that the superconducting
state observed in BaFe,S; emerges from a combination of
bandwidth-controlled Mott transition [5,6] and doping of
electrons into the iron network [19]. With this in mind, in this
work we explore the role played by these two cooperative
antilocalization effects [11], showing that the Mott-insulating
state is rather robust against small changes in electron
concentration of the Fe 3d shell.

II. METHOD

Within the orthorhombic (space group Cmcm) crystal
structure (see Fig. 1) and using lattice constants and atomic
positions at ambient pressure conditions [18], one-electron
band structure LDA calculations were performed for BaFe,S3
using the linear muffin-tin orbital scheme in the atomic
sphere approximation [20]: Self-consistency is reached by
performing calculations with 657 irreducible k points. The
radii of the atomic spheres were chosen as » =4.95a.u.
(Ba), r =2.57a.u. (Fe), and r =2.7a.u. (S) in order to
minimize their overlap. Consistent with previous density func-
tional calculations for the BaFe,S; parent compound [21],
our LDA results in Fig. 2 confirm that the active electronic
states in this 123-spin-ladder compound involve the Fe 3d
carriers, where all d bands have appreciable weight near
Ep. From LDA, the one-electron part of the MO Hamilto-

nian for BaFe,S3 is Hy = Zk’a’g €, (k)cl,a,ack»a,ﬁ’ where a =
(x2-y2,3z%-r%, xz, yz, xy) denote its diagonalized 3d orbitals

FIG. 1. Crystal structure of BaFe,S;. Large, medium, and small
spheres represent, respectively, Ba, S, and Fe atoms.

and ¢,(k) is the corresponding band dispersion, which en-
codes details of the one-electron (LDA) band structure. These
five Fe 3d bands are the relevant one-particle inputs for MO-
DMFT which generate a first-order Mott-Hubbard-insulating
state at U =4.5eV as shown below. Similar to tetrago-
nal Fe-based superconductors [4], the correlated many-body
Hamiltonian for BaFe,S; reads Hyy, = U Zi’a Nia4lia,y +
U’ Zi’#h nialip — Jn Zi,#b Sia-Sip. Here U is the on-
site Coulomb interaction, U’ = U — 2Jy is the interorbital
Coulomb interaction term, and Jy is the Hund’s coupling.
We evaluate the many-particle Green’s functions G, , (k, w)
of the MO Hamiltonian H = Hy + Hj, within LDA+DMFT
[14], using MO iterated perturbation theory as the impurity
solver [22]. The DMFT solution involves replacing the lat-
tice model by a self-consistently embedded MO Anderson
impurity model and the self-consistency condition requiring
the local impurity Green’s function to be equal to the local
Green’s function for the lattice. The full set of equations for
the MO case can be found in Ref. [22].

III. RESULTS AND DISCUSSION

In Fig. 2 we display the effect of moderate [15,21]
electron-electron interactions on the orbital-resolved spec-
tral functions of the BaFe,S; parent compound within the
dS electronic configuration. At U =2.0eV the system is
a Fermi-liquid metal, where all orbitals display appreciable
spectral weight at Er. In spite of this small U value, lower
(LHB) and upper (UHB) Hubbard bands are visible in all
orbitals, suggesting an intrinsic tendency towards localization
in this and related ladder compounds. In the range 3.1 <
U <3.2eV (and Jy = 0.7¢V) a first-order phase transition
from a metallic to an orbital-selective Mott state [13] takes
place, where the 3z2-r2, xz, xy orbitals are Mott localized,
whereas yz, x>-y? remain metallic. Strong electronic recon-
struction sets in within the selective-Mott-localized orbitals,
with the concomitant formation of localized moments (LHB)
at energies below —2.5eV. Both the energy position of the
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FIG. 2. Orbital-resolved LDA and LDA+DMFT density of
states for the Fe 3d orbitals of paramagnetic BaFe,S;, showing
that all d bands in LDA span over the Fermi level (Er = @ = 0).
This confirms that the electronic states relevant to orthorhombic Fe
ladder compounds are Fe 3d states. The electronic reconstruction
with increasing on-site Coulomb interaction and the orbital-selective
Mott-Hubbard-insulating state with coexisting metallic and insulat-
ing bands at Ef for U = 3.5 eV are noteworthy.
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FIG. 3. Orbital-resolved LDA+DMFT DOS for the Fe 3d or-
bitals across the orbital-selective Mott transition of BaFe,S;. Large
dynamical spectral weight transfer along with abrupt Mott-Hubbard
localization is visible in the 3z2 — r?, xz, xy LDA+DMFT spectral
functions.

Hubbard bands and the size of the Mott gap are found to be
orbital dependent, and this anisotropic electronic state could
be probed in future transport and spectroscopy experiments of
pressurized BaFe,S; with partially quenched electron correla-
tion effects. Taken together, our results in Fig. 2 confirm that
itinerant and Mott-localized electrons coexist in the orbital-
selective Mott state [23] of BaFe,S5.

For a more detailed analysis of dynamical MO electronic
interaction effects near the orbital-selective phase transition
of BaFe,S; at moderate U values, we show the orbital-
resolved spectral functions in Fig. 3. Electronic correlations
lead to interesting modifications of the correlated spectra.
Below the critical value for the orbital-selective insulating
phase (3.1 < Ups < 3.2eV) the many-body spectra describe
the coexistence of metallic (yz, x2-y?) and Mott-localized
(3z%-r2, xz, xy) electronic states. The abrupt electron local-
ization within the xy, xz orbitals and its coexistence with
a quasicoherent x2-y?, yz electronic fluid are noteworthy.
Although near Upgs only gradual changes are seen in the
spectral function of the x?-y?, yz orbitals, the LDA+DMFT
DOS of the 3z2-r2, xz, and xy orbitals show large changes in
spectral weight transfer (SWT) at the orbital-selective critical
phase boundary in BaFe,S3: The concomitant formation of
incipient (x2-y2, yz) and narrow (xy, xz) Hubbard bands at
energies above 2.0 eV in Fig. 3 is a one-particle fingerprint
of the selective Mottness intrinsic to correlated multiorbital
systems.

Like in other Fe chalcogenide systems [13,24], a first-
order transition from an orbital-selective metallic state to a
correlated Mott insulator (MI) with increasing U is obtained
for BaFe,S; (Fig. 4). At Uyt =4.5eV (and Jyg = 0.7eV)
BaFe,S; is a MO Mott-Hubbard insulator with an orbital-
dependent band gap. Hubbard bands are visible, albeit to a dif-
ferent extent in all orbital-resolved spectral functions. As seen
in Fig. 4, in this orbital-blocked Mott state the x-y2, 3z2-r>
orbitals show stronger correlation effects with pronounced
Hubbard bands, while the xy, xz, yz orbitals have less ten-
dency towards local moment formation. The appearance of
one-electron dispersion at low binding energies within the
Xy, xz, yz orbitals at Uyr, a fingerprint of distinct electronic
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FIG. 4. Orbital-resolved LDA+DMFT DOS for the Fe 3d or-
bitals of BaFe,S; across the second first-order, orbital-selective
metal-insulator transition. Large dynamical spectral weight transfer
along with Mott-Hubbard localization on all active orbitals is visible
in the LDA+DMFT spectral functions at the critical phase boundary,
4.4 < Uyr < 4.5eV.

anisotropies within the Fe 3d shell [25], is also noteworthy.
Large-scale changes in SWT thus characterizes the Mott tran-
sition in BaFe,S3. The orbital-resolved LDA+DMFT spectral
functions are predicted to be highly reshaped by electron-
electron interactions, and future photoemission spectroscopy
and x-ray absorption spectroscopy experiments could verify
this aspect. Relevant as well are our results at intermediate
U values, i.e., below the all-electron Mott transition where
metallic (vz, x2-y?) and localized (xy, xz, 3z2-r?) electronic
states coexist in nature. This remarkable situation is intrin-
sically tied to the orbital-selective Mott state [26], a state in
which electronic localization is restricted to a particular subset
of the active orbitals present in the problem. This state usually
has strongly incoherent or Mott-localized electrons at a subset
of orbitals coexisting with delocalized quasiparticle states at
the less correlated orbitals [27].

What happens with the orbital-blocked phase in Fig. 4
upon doping? Even though data exist [18], the robustness
of the Mott-insulating state and the instabilities of such a
state to unconventional order and, in particular, to high-T,
superconductivity make this an important question to in-
quire about. In Fig. 5 we show the changes in the cor-
related electronic structure upon doping (n, = 6 £ 0.2) the
Mott insulator. Consistent with extant transport data [18], the
localization-delocalization transition does not occur at small
doping. What is the origin of this persistent localized be-
havior in doped BaFe,S3? In Mott-localized Fe chalcogenide
systems [29] strong incoherent scattering between different
carriers in orbital states split relative to each other due to
the specific crystal field leads to two main effects: It leads,
via static-Hartree contributions (from the static part of the
orbital-dependent self-energies), to orbital-dependent shifts
of the 3d bands relative to each other (see Fig. 6), and
strong dynamical correlations due to sizable U and U’ cause
appreciable spectral weight transfer over large energy scales,
from high to low energy, upon carrier doping. This second
feature leads to a drastic modification of the spectral line
shape of the 3z2-r2 orbital, as shown in Fig. 5.
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FIG. 5. Evolution of the LDA+DMFT (U =4.5eV, Jy =
0.7 eV) orbital-resolved spectral functions of BaFe,S; for different
values of the total band filling of the Fe 3d shell, n, = 6 & §. Notice
the modification of the 3z2-r? density of states due to large-scale
dynamical spectral weight transfer with §. While all orbitals remain
Mott localized, incoherent valence-band states with x2-y? orbital
character almost touch E due to doping-induced selective-orbital
reconstruction in BaFe,S5.

Finally, motivated by the fact that the superconducting state
observed in BaFe,S; seems to emerge from a combination
of bandwidth-control Mott transition [5,6] and doping of
electrons into the iron network [18,19], in Fig. 7 we dis-
play the averaged occupation number of each orbital, n, , =
(nq.s), computed using the LDA+DMFT orbital-resolved
spectral functions of BaFe,S; for U =4.5eV and Jy =
0.7eV. Our results suggest strong orbital differentiation [30]
between the (xy, xz, yz) and (xz-yz, 3z%-r?) orbitals and en-
hanced charge carrier concentration within the x2—y2, 372-r2
electronic channel with increasing 8. This response is
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FIG. 6. U dependence of the gravity centers for the different
LDA+DMFT bands, showing that xy is the ground-state orbital
of metallic BaFe,S; at the border of the pressure-induced Mott
transition. Particularly interesting features are the changes in the
renormalized orbital splittings due to large spectral weight transfer
and the twofold (yz, x2-y?) orbital degeneracy at U = 4.4eV. The
latter suggests a two-orbital pairing mechanism near P, similar to
tetragonal Fe superconductors [28].

0.75 — . . . , . ,

0.70} e e

0.65} .

a,6

060

0.55

I . I . I . I
0-50 6.0 6.2 6.4 6.6

n,

FIG. 7. Evolution of the Fe 3d orbital occupations n, , with in-
creasing total Fe band filling (n, = 6 + 6) for U = 4.5eV and Jy =
0.7eV, showing enhanced charge carrier concentration within the
x2-y?, 3z2-r? orbitals upon electron doping of the parent compound.

characteristic of strongly correlated materials, where the or-
bital differentiation is linked to charge and orbital excitations
[31] in the reconstructed electronic state at low temperatures.
Here it is noteworthy that in this selective regime some of the
active orbitals might get decoupled from the others [13], as
seen in our results for the 3z>-r> orbital in Figs. 3 and 4.
Interestingly, this marked behavior is consistent with model
calculations for alkaline Fe selenides [13], for which the xy
orbital of K;_,Fe,_,Se; was shown to be the most localized
since it was close to half filling as in the case of the 3z%-r>
orbital (see Fig. 7) for n, =~ 6.0.

To visualize how the SWT evolves with electron doping
more globally, in Fig. 8 we show our LDA4+DMFT results
for 6 = 0.2,0.4,0.6 and fixed U = 4.5eV. As seen in Fig. 8
the UHB of the xy, xz, yz orbitals is robust and almost
unaffected by doping. The lack of SWT from UHB to LHB
suggests that intra- and interorbital charge fluctuations are
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FIG. 8. Orbital-resolved LDA+DMFT (U =4.5eV) DOS for
doped BaFe,S; as a function of electron doping 8, showing the
stability of the insulating phase. An important feature is the spectral
weight transfer within the 3z2-r2 orbital from the conduction to the
valence band and the formation of a sharp peak below Ey with
increasing §.
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FIG. 9. Comparison between the LDA+DMFT result for pure
and doped BaFe,S; and UPS (squares) taken from Ref. [15]. Good
quantitative theory-experiment agreement up to 1.5 eV binding en-
ergy is visible. In particular, the low-energy line shape and the bump
feature around —0.85 eV are accurately resolved in the LDA+DMFT
spectrum for electron-doped (§ = 0.2) BaFe;S;. The inset shows
the doping dependence of LDA+DMFT conduction band states
which might be probed in future inverse photoemission spectroscopy
experiments.

greatly suppressed, leading to an orbital decoupling phe-
nomenon [27] near the all-electron Mott transition. On the
other hand, the canonical SWT expected in electron-doped
systems is more clearly visible within the x2-y? orbital, where
the spectral weight from the UHB is dynamically transferred
to the valence-band states with increasing the total electron
concentration of the Fe 3d shell. More interesting, however,
is the electronic reconstruction found in the 3z2-r2 orbital,
where a sharp peak develops below E . This peak structure
carries a large amount of the total spectral weight, which
as a consequence enhances the electron occupancy in this
orbital sector, as shown in Fig. 7. Thus, like for KFe; ¢Se,
[32], strong scattering between the Mott-localized and bad-
metallic states leads to complete suppression of the Fermi-
liquid quasiparticles via the Anderson orthogonality catastro-
phe [33], leading to the emergence of an anomalous orbital-
blocked state in DMFT, as shown in Fig. 8. Microscopically,
infrared Fermi-liquid behavior is completely extinguished by
strong scattering between the Mott-localized and incoherent
low-energy components of the matrix spectral function due
to sizable U’ and is intimately tied to the orbital-selective
insulator-metal transition [26] in the five-band Hubbard model
we use. Remarkably, our results in Fig. 8 suggest that a novel
pressure-induced confined metal [34] with mostly 3z2-r> or-
bital character could be observed in future experiments of
overdoped BaFe,S;. Such an unusual phenomenon is pre-
dicted to have characteristics akin to the strange metal phase
of overdoped cuprate superconductors [35].

In Fig. 9 we compare our LDA+DMFT result with extant
ultraviolet photoemission spectra (UPS) spectroscopy data
[15]. Since only the five 3d bands have been included in the
LDA+DMEFT treatment, we restrict ourselves to the energy
window up to 1.5 eV binding energy, where only the five 3d
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FIG. 10. T dependence of electrical resistivities for Mott-
insulating and metallic BaFe,S;, showing qualitative good agree-
ment with transport data [5,6]. Particularly interesting is the first-
order metallic-to-semiconducting behavior for4.4eV < U < 4.5eV
consistent with normal-state data of Ref. [6]. The inset displays
resistivity curves for Uyr = 4.5eV and different total band fillings,
showing that the Mott-insulating state is rather robust against small
electron/hole doping.

bands dominate in LDA. Good quantitative agreement with
the UPS result is obtained at low energies. In particular, the
bump feature at —0.85 eV and the low-energy line shape are
faithfully reproduced for electron-doped (§ = 0.2) BaFe,Ses.
Taken together with our earlier results [29,32], this confirms
that iron 3d states with sizable to strong MO correlations are
a universal feature among Mott-localized Fe chalcogenides.
Hence, our results for the total spectral function shown in
the inset of Fig. 9 constitute a quantitative rationalization
of basic one-particle responses of doped 123-spin-ladder Fe
chalcogenides and serve as a basis to explore the electronic
reconstruction upon doping [18,19] the parent compound.

In earlier works we showed that the MO-correlated nature
of different Fe chalcogenide systems [24,29,32] can be semi-
quantitatively understood using LDA+DMFT with sizable to
strong d-band correlations. Here we extend this aspect to
characterize the electrical properties of BaFe,;Ss3 and its link
to orbital-selective Mottness under pressure. Specifically, we
study the 7" dependence of the dc resistivity and correlate it
with the orbital-reconstruction scenario derived above. Given
the correlated spectral functions A, (K, w) = —%ImGa (k, w),
the (static) dc conductivity o4.(7T), computed within the
DMFT formalism [36], can be expressed as o4.(T) =
X [depl(e) [dwAl(e, w) f (@)1 — f(w)]. In this ex-
pression, p{?(¢) is the LDA DOS of the a bands (Fig. 2), and
f(w) is the Fermi function.

In Fig. 10 we display the T dependence of electrical
resistivity [0qc(T) = 1/04.(T)] with increasing U, computed
using the LDA+DMFT orbital-resolved spectral functions for
04c(T). Various interesting features immediately stand out.
First, pg.(T — 0) is large with clear insulatinglike behav-
ior at U > 4.5eV, in accordance with the Mott-insulating
description above. This Mott-localized behavior is first or-
der suppressed in the orbital-selective metallic phase at
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U = 4.4eV. From this critical value to 4.0 eV the resistivity
curves show a small insulating upturn below 10 K. While
this resistivity upturn appears around 80 K in pressurized
BaFe;S; [5,6], the detailed T dependence in Fig. 10 resembles
the one seen in experiment, showing a first-order insulator-
metal transition [6] with increasing pressure from ambient to
10.9 GPa. With further reducing the effective U/ W ratio or by
increasing the one-particle bandwidth W with pressure [11],
a crossover from a bad-metallic to a Fermi-liquid behavior
(at U = 2.0eV) is observed in pqy.(T'). Finally, in the inset of
Fig. 10 we display the effect of doping the parent compound,
showing reduced resistivity, albeit still insulating, consistent
with experimental observations in electron- and hole-doped
BaFe;S;. A particularly interesting feature is the reduced
resistivity for hole doping compared to electron doping, which
nicely agrees with experimental observations [18].

To rationalize the overall bad-insulating behavior, which is
characterized by a small resistivity upturn at low temperatures
at the border of the bandwidth-controlled Mott transition
[5,6] in pressurized BaFe,Ss, the selective localization of
372-r2, xz, xy electronic states below Uy in Fig. 4 implies
that these orbitals act like an intrinsic source of electronic
disorder in the system. This implies that an intrinsic disorder
potential, arising from orbital-selective Mott physics, exists in
BaFe,S; at pressures close to P.. Remarkably, such behavior
results from strong scattering between effectively Mott local-
ized and itinerant components of the full DMFT propagators.
This is intimately linked to orbital-selective Mott-like physics
within DMFT [26]. We note that such orbital-selective physics
was also proposed earlier for hexagonal iron chalcogenides
[37] as well as on phenomenological grounds for iron pnictide
superconductors [38]. The qualitative agreement between our
resistivity results close to P, and that seen in experiments
[6] suggests appreciable orbital reconstruction at low binding
energies and persistent Mott localization within the 3z%-r2
orbital sector, and future theoretical and experimental work to
corroborate our prediction is called for. Here we emphasize
that coexistence of insulating (3z%-r%, xz, xy) and metallic
(vz, xz—yz) states at 3.2 < Ups < 4.4¢eV is the key mecha-
nistic step which allows us to understand the strange metallic

behavior observed at the pressure range between 11.6 and
13.4 GPa in BaFe;S; [5,6]. Hence, it would be interesting
to see whether this selective orbital mechanism with quasi-
particle resonances coexisting with Mott-localized electronic
states near £ would be observable in angle-resolved photoe-
mission spectroscopy of pressurized BaFe,S3.

IV. CONCLUSION

In summary, we have used LDA+DMFT on a five-band
Hubbard model to derive a correlation-induced orbital re-
construction in the spin-ladder compound BaFe3;S;. We have
analyzed its Mott-insulating nature, revealing it as an effect
of multiorbital dynamical correlations. Upon consideration of
reduced correlations effects (due to broadening of the elec-
tronic bandwidth by pressure) [21] we observe two distinct
first-order phase transitions. The first, which is relevant to
experiments at moderate pressure conditions, is shown to be
of the selective Mott type for which localized and itiner-
ant electrons coexist in the nonmagnetically ordered normal
state. Approaching the weak-coupling regime, we predict an
abrupt transition from an orbital-selective Mott phase to a
Fermi-liquid metal, which is accompanied by large changes in
dynamical spectral weight transfer at high and low energies.
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