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Low dimensional iron based correlated materials : a playground for mixed quantum
properties
AAPG2019
JCJC
Iron-basedCOCOM
low dimensional compounds, embodied
by the BaFe2Se3 family, present a multitude
Coordonné
Victor BALÉDENT
4 ans
255k€
par of
:
remarkable properties. It is a ferroelectric insulator at room temperature and ambient
CES 30 Physique de la matière condensée et de la matière diluée
pressure.
Atunderstanding
low temperature
(T<250K),
anthe
exotic
magnetic
interest
[5]. Thus the
of certain properties
requires
study of
competing order (block magnetism) develops
neighbouring phases.
along the spin ladders formed by the iron sites (Fig. 1), and other anomalies occurs around 50K.
Based on the hypothesis that we can obtain remarkable properties from the presence
This
unusual magnetism arise from frustration and the multi orbital character may also play a
of several coexisting or competing phases, I propose to study a family of compounds with
reduced
dimensions
and a large number
of orderis
parameters.
Understanding
conditions transition, making this compound
role.
This magnetic
transition
accompanied
withthestructural
of their stability, unmasking the competitions and couplings that may exist between them, will
allowausmultiferroic.
to have a new vision
of thepressure,
physics of materials
with strong
correlations
Under
we observe
anelectronic
insulator
to metal transition, a structural transition
and their properties.
and also superconductivity. The coexistence or competition between all these properties is the
of art
the internship/PhD. This study extends to the multiple members of the BaFe2Se3
b.subject
State of the
family
: substitution
ofproblematic,
Fe by CoI decided
or Nito(electron
substitution
of Se by S or Te (chemical
To investigate
this very broad
focus on thedoping),
Fe-123 family
of
compounds. As demonstrated below, this large family meets all the requirement for this
pressure), with temperature, pressure, electric and magnetic field environment, opening a very
project. For the sake of clarity and to deepen the richness of the family, I have chosen to
describe
in this
project
particular composition of this family: BaFe2Se3. It should be kept in
wide
field
ofa investigation.
mind throughout the reading that the physics at work in this particular compound happens
to be very general of the whole 123 family, and that it strongly overlaps the physics of
several
material.
BaFea2Se
3 has a centrosymmetric average crystal
Tostrongly
studycorrelated
this family,
weSouse
large
range of experimental techniques : X-ray diffraction (atomic
structure (Pnma space group) at room temperature, in which iron atoms form two distinct
ladders
along the b-axis
(see Fig. 1).
It is described
as a MottX-ray
insulator,absorption
with the specificity
structure),
ARPES
(band
structure),
andthatemission (RIXS), Neutron scattering
Coulombic repulsion is selective in orbitals [6]: only 3 of the 4 simply occupied d-orbitals are
gapped
by Coulombicstructure
repulsion. The
insulating
of the material
explanation
(magnetic
and
spinnature
dynamics)
bothrequires
at theanLaboratoire
de Physique des Solides and on
of how this fourth orbital is gapped. Thus, some theoretical models propose that a Charge
large
Density
Wavefacilities
(CDW) exists (synchrotrons
for this orbital [7]. and neutron reactors).

Figure 1 : Left : Atomic structure of
BaFe2Se3. Right : magnetic structure from
the Fe spins below Néél temperature
TN=256K.
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Figure 1 : Left : Atomic structure of BaFe2Se3. Right : magnetic structure from the Fe spins
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