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Isolated switchable polyoxometalates onto nanostructured surfaces:

towards information storage in single molecules

PhD position, Sorbonne Université, Faculté des sciences, Paris

Description:

One crucial challenge of our current society is the storage of digital data. While the industries build
bigger and bigger datacenters all over the world, academic research try to find new ways to store the
data. One strategy consists in using the molecule as an infinitely small information bit that could
permit to increase the storage density by three orders of magnitude. In this field, a crucial challenge
consists in manipulating these molecules: separate them from each other and arrange them on a solid
substrate to integrate them in an information storage device. This PhD is part of this context and
proposes to study switchable polyoxometalates (POMs), their controlled deposition on substrate and
their addressing at the nanometric scale. POMs are anionic molecular oxides made of early transition
metals in their highest oxidation state (W", Mo", ...). ...). Their nanometric size (from 1 to a few nm),
robustness and unique physical properties make them good candidates to be considered as single
molecular memories. In particular,
their electronic properties can be
tuned by photoreduction as well as by
incorporation of addenda metals
providing additional properties like
magnetism. To ensure their isolation in
a periodical way, they will be
deposited in the nanopores of organic
supramolecular networks made of
modified tris-stilbene molecules
deposited onto highly oriented ]
pyrolytic graphite (HOPG) surfaces. 2D molecular sieve

Once  deposited their physical

properties will be probed with various scanning tunnelling spectroscopy (STS) techniques.

STM/STS

The objectives of the PhD will be to 1) chemically modify the POMs and the organic supramolecular
network to ensure the deposition of the POMs in the nanopores 2) deposit the molecular sieve and the
POMs on HOPG, then characterize the hybrid ultrathin film with classical surface characterization
techniques 3) perform the first measurements by STS.

Context : The PhD, financed by the Ville de Paris, will take place in various laboratories of Sorbonne
Université : the IPCM (“E-POM* and “Chimie des Polyméres” teams), main host of the PhD, for the
chemical synthesis of POMs and molecular sieves, the MONARIS for the surface deposition and
characterizations and the INSP for the physical measurements.

Starting date: October-December 2020



Profile : the candidate must have a master’s degree in molecular chemistry. Interest or extra skills in
surface functionalization and characterization will be appreciated as well as an interest in the study of
the electronic and/or magnetic properties of the molecules.

Contacts : project supervisor : Florence Volatron florence.volatron@sorbonne-universite.fr
Co-supervisor : David Kreher david.kreher@sorbonne-universite.fr

Interested candidates should send a motivation letter, curriculum vitae, the transcripts of Master and
Bachelor degrees and contact details of at least one referee to florence.volatron@sorbonne-
universite.fr
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