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Résumé 
Gels formed by small organic gelators represent very promising materials for fundamental 
physics and material science. They are composed of a rigid network formed by the gelator, in 
which is trapped a large quantity of solvent. Gathering properties of both liquids and solids, 
they  are  potential  candidates  for  applications  in  various  domains  where  new  functional 
nanomaterials  are  needed,  such  as  sensors,  growing  media  for  cellular  culture,  drug 
delivery...  The increasing  interest  in  these materials  has mainly  focused,  up to  now,  on 
chemical  synthesis  and  structural  investigation.  However,  issues  related  to  stability  or 
transport mechanisms are rarely investigated. The knowledge of intermolecular interactions, 
gelators - gelators and gelator - solvent, is essential for the understanding of these aspects 
that can be quantitatively investigated through vibrational spectroscopy.
In this context, we propose to investigate the vibrational dynamics of simple model physical 
gel.  A  system  of  choice  is  the  sugar-based  gelator  methyl-4,6-O-benzylidene-α-D-
mannopyranoside (α-manno), forming a gel in different organic solvent, as well as in water. 
The gel will be studied in  toluene, in which the rigid network is formed by hydrogen bonds 
between the gelators,  and in  water where the formation of  the chains is  driven by  π- π 
stacking and hydrophobic forces.
From dry gels,  the solvent  content  will  progressively  be increased in  order  to  follow the 
evolution of the vibrational spectra when the gelator-solvent interactions are modified.  By 
combining  Inelastic  Neutron  Scattering  (at  the  ILL),  Time  Domain  THz  absorption  and 
Raman scattering, the full vibrational spectrum (3-4000 cm-1) will be investigated. This will 
enable the study of localised modes like O-H stretch, sensitive to hydrogen bonds, as well as 
low frequency collective modes of the rigid chains. During the interchip, the student will have 
to  do  the  sample  preparation.  Depending  on  the  schedule,  measurements  of  Ineslastic 
Neutron Scattering experiment,  time-domain THz absorption or  Raman Scattering will  be 
performed.
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