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Scientific description: The context of this project is the storage of digital information. 
Magnetic coding of information, e.g. in hard-disks, has so far relied on bistable ferromagnetic 
(FM) states, “north”/”south” sub-micronic magnetic grains coding for “0” and “1” bits (Fig. 1). 
They are easy to manipulate with magnetic fields, but are also for the same reason 
unfortunately sensitive to stray fields, stemming for instance from bit-to-bit interactions. To 
bypass these issues, there is now a keen interest in using antiferromagnets (AF) for the 
magnetic coding of information. These materials are composed of two magnetic sublattices 
of opposite magnetizations M1 =-M2. The idea is to encode data (“0” and “1” states”) onto 
orthogonal directions of the Néel vector L = M1 - M2. The total zero magnetization conveniently 
renders AFs pretty insensitive to magnetic fields, but also makes them difficult to manipulate. 
For this we propose a novel strategy, relying on magnetostriction i.e the coupling of strain and 
magnetic moments. In well-chosen AF materials, applying an external strain, static or wave-
like (Gigahertz acoustic waves) should indeed deform the lattice enough to either trigger 
magnetization dynamics, or assist magnetostructural phase transitions, a first step towards 
Néel vector switching.  Eventually, we hope to achieve local or remote and frequency tunable 
antiferromagnetic switching for agile magnetic data storage engineering. 
 
The internship project will focus on the development of dynamic strain generation on such 
antiferromagnetic layers, with the associated electrical and optical characterization of the 
resulting magnetic effects. 
 
 
Techniques/methods in use: magnetization characterization techniques, ultra-fast lasers, 
cryogenics, magneto-optics, clean room technics, radio-frequencies, basic numerical 
simulation tools 
Applicant skills: A good background in solid state physics, optics, and/or magnetism is 
necessary, a clear enthusiasm for experimental work compulsory. 
Industrial partnership: No 
Internship supervisor(s) Laura Thevenard, laura.thevenard@insp.jussieu.fr, 01 44 27 46 29 
http://www.insp.jussieu.fr/-Photons-Magnons-et-Technologies-.html 
Internship location: Campus Jussieu Tower 22, 22-23 2nd floor     
 
Possibility for a Doctoral thesis: Yes  
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