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Le lien générique pour vous inscrire à la réunion du 5 mars est le suivant :
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*Animateur : Victor BALEDENT, Laboratoire de Physique des Solides, Univ. Paris Saclay
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Exposé (30 min + 10 min)
Structural characterization of nanomaterials through anomal diffraction

Christophe LEFEVRE

IPCMS - CNRS - UMR 7504. Université de Strasbourg
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Complex magnetism in high pressure 3d metal oxides
Elena SOLANA-MADRUGA
Univ. Lille, CNRS, Centrale Lille, ENSCL,

Resolving the enigmatic high-field behaviour of CeRhIn5
Sanu MISHRA
Laboratoire National des Champs Magnétiques Intenses, Grenoble

Strange metal from incoherent bosons
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Institut de Physique Theorique, CEA Paris-Saclay.
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Structural characterization of nanomaterials through anomal diffraction
Resonant X-ray diffraction (REXS), benefiting from the tunable energy of the synchrotron,
consists of recording the intensity of a Bragg reflection as a function of the energy of the
scattered photons crossing an atomic absorption edge. It combines diffraction with extended Xray absorption fine structure (EXAFS) or X-ray absorption near- edge structure (XANES) methods
and is sensitive to both the local environment of the absorbing atom through the anomalous
process and to the long-range order involved in the diffraction process. Anomalous scattering
experiments have shown over the past ten years their capabilities for locating metal atoms on
different sites, even in cases of small occupancies, and even in mixed metal situations [1-2] This
method is well adapted to probe cristallographic parameters of powder or thin films materials
such as atomic occupancies or positions (e.g. in GaFeO3 thin films or in CoFe2O4 thin films [3-4]).
Moreover, it is also possible to take advantage of the possibilities offered by REXS to evidence
structural inversions (i.e. the polarization state) of polar structure [5]. Finally, recent numerical
approaches show the possibility to evidence the position of light atoms (e.g. oxygen) in these
nanomaterials by performing REXS recording in a wide range of energy.
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Resolving the enigmatic high-field behaviour of CeRhIn5
The heavy fermion compound CeRhIn5 is a prototypical system to investigate the rich
physics of strongly correlated electrons as it can be readily tuned to a quantum critical
point by hydrostatic pressure, chemical doping, and magnetic fields. While the pressureinduced quantum critical point is long accepted to be of the Kondo-breakdown type, the
one induced by the magnetic field at Bc = 50 T was suggested to be of the spin-densitywave type. This assumption is based on the observation of additional de Haas-van
Alphen frequencies deep inside the antiferromagnetic state, above B*= 30 T, where a
novel phase of enhanced in-plane electronic anisotropy emerges [1]. These additional
frequencies were interpreted as a signature of an abrupt Fermi-surface reconstruction
due to the field-induced itineracy of the f electrons at B* [2].
In this talk, I will present our comprehensive angular-dependent de Haas-van Alphen
study of CeRhIn5 and its non-f reference compound LaRhIn5, which establishes the
localized character of the f electrons inside and outside of the antiferromagnetic phase.
Our results rule out any significant field-induced Fermi-surface reconstruction,
particularly across B*, and suggest that the field-induced quantum criticality in CeRhIn5
does not conform with the established theoretical models [3]. Further, I will also present
our high-field specific heat results, where the observation of a distinct anomaly at B*
suggests it to be a thermodynamic phase transition, probably weakly first-order [4].
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Strange metal from incoherent bosons
The breakdown of the celebrated Fermi liquid theory in the strange metal phase is the
central enigma of correlated quantum matter. Motivated by recent experiments
reporting short-lived carriers, along with the ubiquitous observations of modulated
excitations in the phase diagram of cuprates, we propose a model for this phase. We
introduce bosons emerging from the remnants of a pair density wave as additional
current carriers in the strange metal phase. These bosonic excitations are finite
momentum Cooper pairs and thus carry twice the electronic charge, and its net spin can
either be zero or one arising from the two spin-1/2 electrons. We show that such a model
can capture the famous linear relationship of resistivity with temperature and manifests
the Drude form of ac-conductivity with a Planckian dissipation rate. Furthermore, such
bosons are incoherent and hence do not contribute to the Hall conductivity. The bosons
emerging from the electron pairs of spin-triplet symmetry also reproduce the recently
observed linear in-field magnetoresistance[1-3].
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