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PhD position | Quantum chemical inspection and magnetic measurements
of organolanthanide Single Molecule Magnets

Contract Fully funded 3-year PhD position starting October 2024
Institution Institut des Sciences Chimiques de Rennes (ISCR)
Supervisors Dr. Boris LE GUENNIGC, Pr. Olivier CADOR

Contact Dr. Boris LE GUENNIC, Email: boris.leguennic@univ-rennes.fr

A full-time 3-year PhD position is available in the Theoretical Inorganic Chemistry (Chimie Théorique
Inorganique, CTI) team at the Institut des Sciences Chimiques de Rennes (ISCR) under the supervision of
Dr. Boris Le Guennic and Pr. Olivier Cador. The position is for three years starting October 2024 and fully
funded by the French Research National Agency (ANR). The project is dedicated to the simulation, using
quantum chemistry approaches, and advanced magnetometry investigations of organolanthanide Single
Molecule Magnets.

Organolanthanide chemistry has become a booming research field over the last 25 years. In partic-
ular, over the last years, tremendous advances have been made in the field of single-molecule magnets
(SMMs),! triggered by the 2017 ground-breaking discovery of the first lanthanide-based SMM with mag-
netic hysteresis close to liquid nitrogen temperature, i.e. [Dy(Cp®tf),][BArs].2 Since then, many other
carbon-based mono- and di-anionic ligand types have been successfully investigated, leading to the best
performing sandwich complex [DyCp*(CsiPrs)][BAr4].2

Within this context, and in close collaboration with our experi-
mental partners, the PhD candidate will concentrate on the proper
description of the electronic structure of the target complexes (Fig-
ure 1) using state-of the art ab-initio wavefunction based quantum
chemical approaches. A close look at spin-phonons interactions
will be also necessary fo a complete picture.* Moreover, as the im-

pact of pressure on the electronic and magnetic properties will also

be investigated, the PhD candidate will also investigate geometries Figure 1 | Example of predicted
under hydrostatic pressure using DFT with periodic boundary con- SMM properties for the hypothetical
ditionS [Dy(C5Ph5)2]+

Due to the extreme sensibility of the targeted complexes, the second challenge of this PhD will concern
their proper magnetic investigations based on magnetometry. In more details, the static and dynamic
magnetization needs to be carried out in inert atmosphere and in controlling the thermal stability of the
materials. The complete magnetic characterization will then be confronted with the results of the quantum

chemical calculations.
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Profile of the candidate | A degree in Chemistry or Physics is required. Solid background in at least
one of the following topics is expected: molecular quantum chemistry (theory and/or practice), theoretical
spectroscopy, crystal-field theory. The successful candidate should be highly motivated and eager to learn
and apply advanced modelling concepts. Scientific programming and communication skills and the ability
to work in close collaboration with other theoreticians and experimentalists will be a plus.

The CTI team | The PhD student will work in the the Theoretical Inorganic Chemistry (Chimie Théorique
Inorganique, CTI) team at the Institut des Sciences Chimiques de Rennes (ISCR). The CTI team gathers
computational chemists and physicists (15 permanent staff members, approx. 15 students and postdocs)
with complementary skills, working with a broad set of quantum chemical tools, ranging from high precision
ab initio wave function-based calculations to fast semi-empirical methods.

CTI team members are interested in
diverse type of systems, including molec-
ular species, bulk materials and surfaces,
mainly of high experimental and soci-
etal interest. The CTI team provides
a stimulating scientific environment, also
offering regular team meetings, invited
seminars as well as regularly receiving
internationally-recognized visitors. The
quantum chemistry codes necessary for

the project are available together with con-
siderable local, national and European
computing resources.

Inquiries | Potential candidates should contact by email Dr. Boris Le Guennic with an up-to-date CV and
a motivation letter.
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