
Master 2: International Centre for Fundamental Physics 
 

INTERNSHIP  PROPOSAL 
Laboratory name: Institut Néel (Grenoble) 
CNRS  identification code: UPR2940 
Internship director’surname: Pierre-Etienne Wolf / Panayotis Spathis 
e-mail: pierre-etienne.wolf@neel.cnrs.fr   Phone number: 0476881273 
Web page: http://neel.cnrs.fr/spip.php?rubrique71 
Internship location: Institut Néel (Grenoble) 
  
Thesis possibility after internship:        YES 
Funding: YES If YES, which type of funding: ED Grenoble 
 

Spatial fluid correlations in a porous material 
Context 
Unlike in bulk conditions, the liquid–gas transition is strongly hysteretic in a porous 
material like Vycor, a commercial glass. Vycor’s structure, imaged by SEM, is a 
disordered network of interconnected, nearly cylindrical, pores (about 7 nm in diameter). 
The influence of this topology on hysteresis is still intensively debated. Different theories 
are investigated such as mechanisms at the individual pore level (film instability on 
adsorption, homogeneous or heterogeneous cavitation on evaporation, meniscus 
displacement) or collective long-range processes such as percolation invasion on 
evaporation. In addition, deformation of the porous matrix due to capillary stresses is 
suspected to play an important role [1]. Using helium as a model fluid minimizes the latter 
effect because of its low surface tension. We have recently demonstrated a crossover from a 
percolation collective mechanism at low temperature to a local cavitation mechanism [2]. 
We are now interested to study these effects at room temperature using alcanes as model 
fluid. 

 
Project: 
We have developed a model which combines a macroscopic description of the 
individual pores with network effects. We want to test experimentally its 
predictions on the appearance of long range correlations in the fluid during 
condensation and evaporation. A former student in our team has started this 

project last January. He has designed a first set-up where the sample is placed inside a cell and coupled to a gas 
handling system able to monitor the amount of n-hexane inside the system. Optical windows are mounted on this 
cell so that small angle light scattering (SALS) measurements can be performed. The goal of the intern will be to 
modify this set-up so that temperature dependent measurements can be done. In parallel, he will improve the 
resolution of the SALS measurements and work on new optical detection schemes like speckle interferometry. 
[1] Grosman et al., Langmuir 25, 8083 (2009) [2] Bonnet et al., Europhys. Lett. 101, 16010 (2013)      
 
Collaborations & interactions:  
This work will benefit from local theoretical support (J-C Anglès d’Auriac, IN).  
 
This project can be extended by a PhD thesis in collaboration with two laboratories in Paris, LPSENS (E. Rolley) 
and INSP-UPMC (A. Grosman). 
 
Training / Skills: the candidate should have a background in condensed matter or liquid physics, while a good 
knowledge in optics would be a plus. Most importantly, the candidate should be self-motivated and have a strong 
curiosity about new phenomena. He/she will benefit from the unique expertise in our lab on low temperature 
techniques while working in a motivating environment and an enthusiastic research team. 
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