
 
 

 

 

 

 

  

 

 

 

 

 

May 26, 2021 
 

 

Dear Professor Ohkoshi and Doctor Clérac, 

 
We are pleased to inform you that your application to the Joint Call for Proposals between the CNRS and the University 

of Tokyo was successful. Congratulations! The call was extremely competitive - we received 40 applications in total, of 

which six are being funded. We were very impressed with your project entitled “Room Temperature Molecular Magnets 

Switchable at Terahertz Wavelength: Towards Quantum Devices for Magnetic Recording” and are delighted to be able 

to help support the important work that you propose. 

 
Your application has been selected for the funding from both the CNRS and the University of Tokyo, for the three years. 

Each Principal Investigator will receive a follow-up email regarding the allocation and administration of the funds. For 

CNRS laureates, the PhD grant will be starting in fall 2021 and the mobility funds in January 2022. For the University of 

Tokyo laureates, details will be provided in the follow-up correspondence. 

 
At the end of the funding period, PIs will provide references, preprints and other relevant products of the project, and 

prepare a written summary of the project achievements, explaining how the support contributed to them. The summary 

will review the strategic elements of the cooperation, how the collaboration benefitted the graduate students supported 

by the award, and what plans have been developed to continue the cooperation between the teams. A short report on 

the use of the mobility funds will be asked at the end of each year. 

 
Again, congratulations! We wish you great success with your project. 

Sincerely, 

 
Professor Nobuhito SAITO 

 

 

Professor Alain SCHUHL 

 

 

 

UTokyo Chair, Joint Selection Committee 

Executive Vice President  

The University of Tokyo 

CNRS Chair, Joint Selection Committee 

Chief Science Officer 

CNRS 
 

A 3-years PhD position funded by the 2021 CNRS-University of Tokyo  
and the "Excellence Science" Joint Research Program 

 
 

PhD topic proposed by Rodolphe Clérac (CNRS research director, clerac@crpp-
bordeaux.cnrs.fr) and Corine Mathonière (Professor, corine.mathoniere@crpp.cnrs.fr)  
Research team: « Molecular Materials & Magnetism», M3, at Centre de Recherche Paul Pascal 
(CRPP, Pessac); https://m3.crpp.cnrs.fr/ 
 

Research project:  

Switchable Molecule-based Magnets at Room Temperature 

 The quest for high performance magnetic materials is essential to respond to the market 
demand in information storage as well as in many other domains. Despite their extensive 
technological use, the current magnets experience several drawbacks, such as high energy 
consuming fabrication and limited access to key elements. This has led to a sustained effort 
towards identifying new molecule-based magnetic materials that possess all the features 
associated with the traditional magnets but benefit from the advantages of molecular chemistry. 
For instance, molecule-based magnets can be synthesized in mild conditions and their solubility 
in organic solvents allows for the tuning and post-synthetic modification of their physical 
properties. 

 The M3 group at the CRPP has recently demonstrated that the post-synthetic modification 
of a 2D coordination “polymer” Cr(pyrazine)2Cl2 (Figure 1) with reducing agents has led to a new 
material with very exciting properties. The initial compound shows a ferrimagnetic order at 55 K 

(Nature Chemistry 2018, 10, 1056), whereas the 
post-modified material is a magnet below 510 K, well 
above the room temperature (Science, 2020, 370, 
587). The huge increase of the ordering temperature 
is explained by the post-synthetic generation of a 
radical on pyrazine ligands in the 2D network. As a 
continuation of the work done for the 
Cr(pyrazine)2Cl2 system, this PhD project will be 
devoted to the design and synthesis of new high-Tc 
magnets designed by the post-reduction of other 
known 2D systems: M(pyrazine)2X2 or 
M(pyrazine)2L2(A)2 with M being a 3d or 4d metal ion, 
X = an anionic axial ligand, L = a neutral axial ligand, 
A = different non-coordinating anions. 

The objectives of the PhD project are to make new high-performance molecule-based magnets. 
Two synthetic strategies will be studied: (i) the first strategy is to create bridges in their radical 
form between the magnetic centres by spontaneous electron transfer between metal ion and the 
pyrazine bridging ligand, and (ii) the second strategy is to create radical bridges by post-
synthetic modification. In both approaches, the magnetic interactions through radical ligands will 
be significantly increased and may lead to magnetic orders at high temperature. Due to their 
redox activity, the prepared networks are expected to be air sensitive. In order to go further 
towards practical applications, we are planning to encapsulate these systems to stabilize them 

 

Figure. Perspective view of a 2D structure of 
Cr(pyrazine)2Cl2 prepared in our team. This compound is a 
highly conductive magnet (Nature Chemistry 2018, 10, 
1056). Colour code: dark green, Cr; light green, Cl; blue, N; 

dark grey, C. H atoms have been omitted for clarity. 
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in air and to shape them for integration in devices. For that in the last part of the PhD work, we 
plan to apply the current state-of-art 3D printing techniques to these materials. 
 
Mobility: The project will involve regular visits (about once a year) of the PIs and the PhD 
student to the partner institution, i.e. the group of Shin-Ichi Okhoshi at the University of Tokyo. 
These exchanges between the two research teams will allow an efficient and successful 
dissemination of knowledge to make successful this project. It is worth noting that a second PhD 
student will be hired in the frame of this project at the University of Tokyo. This PhD student will 
focus his/her work on the theory, surface deposition, encapsulation, terahertz spectroscopy and 
light/THz irradiation to test the switchability of the materials at room temperature. 
 
Personal qualifications and skills for the applicants: Good knowledge in coordination 
chemistry. Experience with preparative coordination and/or solid-state inorganic chemistry is 
mandatory. Experience with X-ray crystallography is an advantage. Fluency and clarity in 
spoken, as well as written, English are essential. 
 
Funding: The PhD contract will include a 1750 €/month salary at CNRS laboratory for 3 years. 
Registration will be at University of Bordeaux (400 €/month). Starting date: October 2021 or 
November 2021  
 
Eligibility: Applicants should have a Master degree or equivalent, preferentially in Chemistry. 
This PhD position is opened to EU nationals or non-EU students, pending vetting by national 
authorities in France and Japan, since extended stays in both countries will be effective during 
the PhD. 
 
Application Procedure: Applications must be submitted directly to the PIs by email 
(clerac@crpp-bordeaux.cnrs.fr and corine.mathoniere@crpp.cnrs.fr). Please note that the 
applicants are expected to provide personal details: education and employment history, 
supporting documentation such as Curriculum Vitae and transcripts of results in particular during 
the Master degree. Recommendation letters (preferentially from academic sources) are strongly 
advisable. Upon consideration of written applications, interviews will be held for shortlisted 
applicants.  
 
Short CV of Dr. Hab. Rodolphe Clérac: Rodolphe Clérac received his education in Physical-
Chemistry at the University of Bordeaux, France. His Ph.D. work was devoted to the physical 
properties of molecular antiferromagnetic materials under the supervision of Prof. C. Coulon 
(defended in 1997). After a short post-doctoral stay in the group of Prof. O. Kahn (ICMCB, 
Bordeaux), he joined Prof. K. R. Dunbar’s group in 1998 at Michigan State University (East 
Lansing, Michigan, USA) and worked on the magnetic properties of coordination chemistry 
based materials. In 1999, he moved with Prof. K. R. Dunbar’s group to Texas A&M University 
(College Station, Texas, USA) where he collaborated with Prof. F.A. Cotton on the magnetic 
properties of metal-metal bonded complexes. He joined the University of Bordeaux in 2000, as 
associate professor, then in 2008 became full CNRS researcher, got his Habilitation in 2011 and 
was promoted CNRS Research Director in 2013. He received the CNRS Silver Medal in 2021, 
was elected at the Academia Europaea in 2020, at the European Academy of Sciences in 2019, 
became in 2014 a distinguished junior fellow of the French Chemical Society and received 
various awards including in 2017 the France-Berkeley Fund Award, in 2014 the National 
Chinese Award of the “1000 Talents Program” and in 2009 the Young Researcher award of the 
Physical Chemistry Division of the French Chemical Society. Since 2001, Dr. Clérac has 
developed at the Centre de Recherche Paul Pascal (CNRS) a research team on “molecular 
materials & magnetism” interested in the synthesis and physical studies of molecular materials 
including (i) macroconjugated polyaromatic molecules, (ii) molecule-based magnets, single-
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molecule magnets and single-chain magnets (and their derivatives) with high blocking 
temperatures or photo-switching properties, (iii) spin-crossover and paramagnetic metal-metal 
bonded complexes, and (iv) magnetic and/or electro-active solutions and liquid-crystals. In this 
research field, he has published more than 510 articles with ca. 23286 citations and has an h 
factor of 81 (Web of Science). During his career, Dr. R. Clérac has trained 32 postdocs, 26 PhD 
students, 24 Master students, 49 visiting PhD students (for short training period) and 24 
undergraduate students. Importantly Dr. R. Clérac has also developed a scientific network of 
active collaborations across the globe with currently 79 research teams in 27 different countries. 
 
Short CV of Prof. Corine Mathonière: Corine Mathonière, born in 1968 in Montluçon (France), 
received her education in Chemistry at the University of Paris XI, France. Her Ph.D. work was 
devoted to the optical properties of molecular-based magnetic materials under the supervision 
of Prof. O. Kahn (in 1993). After a post-doctoral stay in the group of Prof. P. Day (Royal Institution 
of Great Britain, Londres), she joined in 1994 the University of Bordeaux 1 as associate 
professor, then in 2010 was promoted professor. In 2010, she got a junior position of 5 years at 
the Institut Universitaire de France. Since 1994, Dr. C. Mathonière has developed her research 
activities in “Molecular Materials & Magnetism” group interested in the synthesis and physical 
studies of switchable molecular materials. In her research field, she has published 146 articles 
with 6800 citations and has an h index of 44 (May 2021). During her career, Dr. C. Mathonière 
has trained 5 post-docs, 12 PhD students (1 not yet finished), 8 Master students, and 18 
Undergraduate students. 
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