N

N

Study of the Laser-Assisted Thermal Hysteresis in FeRh
Films
Alexis Pecheux, Morgan Almanza, Daniele Fournier, Laura Thevenard,
Catherine Gourdon, Jon Ander, Vojtéch Uhlif, Martino Lobue

» To cite this version:

Alexis Pecheux, Morgan Almanza, Daniele Fournier, Laura Thevenard, Catherine Gourdon, et al..
Study of the Laser-Assisted Thermal Hysteresis in FeRh Films. Dresden Days on Magnetocalorics
2023, Nov 2023, Dresden, Germany. hal-04287214

HAL Id: hal-04287214
https://hal.science/hal-04287214v1
Submitted on 15 Nov 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04287214v1
https://hal.archives-ouvertes.fr

Study of the Laser-Assisted Thermal Hysteresis in FeRh Films

Alexis Pecheux’@, Morgan Almanza'?@, Daniele Fournier ), Laura Thevenard®), Catherine Gourdon ), Jon Ander Arregi (9,
Vojtéch Uhlif (<9), Martino LoBue (@

(a) Université Paris-Saclay, ENS Paris-Saclay, CNRS, SATIE, 91190 Gif-sur-Yvette, France,

(b) Sorbonne Université, CNRS, Institut des NanoSciences de Paris, UMR7588, F-75252 Paris, France

(c) CEITEC BUT, Brno University of Technology, Purkynova 123, 612 00 Brno, Czech Republic

(d) Institute of Physical Engineering, Brno University of Technology, Technicka 2, 616 69 Brno, Czech Republic
*Corresponding author: alexis.pecheux@ens-paris-saclay.fr

] Abstract

Near equiatomic FeRh alloys, with their close to room temperature antiferromagnetic (AF) effects are at play. An optical microscopy setup where a pump and a probe beam (532 nm laser
to ferromagnetic (FM) magnetostructural transition, have been studied in bulk, and in thin with square modulation at 100 kHz, and 488 nm laser respectively), are focused on a 2 um
film form. The complex interplay between optical, electronic, magnetic, and structural radius spot, is used to measure the material’s reflectance. The DC component (f=0 ), and the
properties underlying the phase transition makes FeRh a promising multifunctional AC component (f=100Hz) of the reflectance are measured while the temperature of the
material with possible applications in fields as different as spintronics, nanomagnetism, sample is slowly varied across the transition. The average transition temperature shifts by
and magnetic cooling [1]. Whatever the aimed application, understanding FeRh phase 2.2°C per mW of the laser pump and, while the DC component under cooling is unaffected by
change mechanism, and tackling the associated thermal hysteresis, is one of the key the pump power, the one under heating merge with the cooling curve when pump power gets
challenge for harnessing its functional properties. above 4 mW. On the other hand, the AC signal, rather weak at low pump power, increases (two
Here we study the AF-FM transition using a modulated reflectance experiment [2] with a laser orders of magnitude) when pump power gets above 2 mW.

driven phase change taking place at a rather long timescale (us range) where only thermal
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] Perspectives [4] : Stern-Taulats, et al. Phys Rev B, 89(21), 214105.
v' Study the phase transition on the entire surface and in the film volume to probe the hysteresis [5] : Jan-Ulrich Thiele, Stefan Maat, Eric E. Fullerton, Appl. Phys. Lett. 28 April 2003;
properties at multiples scale to have a better understanding of the coupling involves inside the phase 82 (17): 2859-2861.

transition [6] : Arregi, J. A., Caha, O., and Uhlif, V. (2020). Phys Rev B, 101(17), 174413.

v" Further investigation without the lock-in
v’ Introduce a magnetic field in order to probe the impact of magnetic field on the phase transition
kinetics
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