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The ability to assemble organized array of metal nanocrystals over a long range is of 
growing interest since these mesoscopic materials exhibit physical properties that differ from 
those of either the bulk materials or single atoms. These arrays of nanocrystals give the possibility 
to probe both individual and collective properties [1-4], resulting from the relative positioning of 
the nanocrystal in the substrate. Tailoring the properties of such ordered nanostructure represents 
a future direction in metal science. 

Several methods ranging from self-assembly [5-9] to nanomanipulation with a scanning 
probe microscopy [10] have been proposed to achieve complex two-and even three dimensional 
structures of nanocrystals. Currently, however the nanocrystals self-assembly is the only proven 
method for achieving these structures with dimensions at least one order of magnitude smaller 
than those obtained using lithographic techniques. 

This is the first report of organized silver nanocrystals in long range using near 
supercritical fluid processing. In fact, one is able to control the solvent properties by tuning the 
temperature and pressure. This provides a new way of growth. We show for the first time that the 
pressure can be used as a new parameter to control the assemblies of nanocrystals. The 
crystallographic structure of the nanocrystal superlattice is investigated by small angle X-ray 
scattering.  
 Silver nanosized particles were synthesized by using reverse micelles as described 
previously [8]. The nanoparticles obtained present an average diameter of about 3.4 nm with 13% 
as size distribution. The fabrication of nanocrystal superlattices was performed using a near 
critical process described in ref [11]. The evaporation process occurs under near critical 
conditions of temperature and pressure for CO2 [11]. 
 The supracrystal made of silver nanoparticles obtained under these conditions are 
characterized by SEM which show large terraces (figure 1). The ordered structure of these 
supracrystals is obtained by small angle X-ray scattering [11]. 

 



 

Figure captions 
 
Figure 1- SEM micrographs of supracrystals of silver nanocrystals grown under near critical 
conditions of temperature and pressure for CO2. 
 
 

REFERENCES 

[1] TALEB, A., RUSSIER, V., COURTY, A., PILENI, M.P., Phys. Rev. B, Vol. 59, 1999, p. 
13350. 
[2] RUSSIER, V., PETIT, C., LEGRAND, L., PILENI, M. P., Phys. Rev. B, Vol. 62, 2001, p. 
2001. 
[3] TALEB, A., SILLY, F., GUSEV, AQ. G., CHARRA, F., PILENI, M. P., Adv. Mater. Vol. 
12, 2000, p. 9. 
[4] SILLY, F., GUSEV, A. O., TALEB, A., CHARRA, F., PILENI, M. P., Phys. Rev. Lett Vol. 
84, 2000, p.25.  
[5] MOTTE, L., BILLOUDET, F., PILENI, M. P., J. Phys. Chem. B Vol. 99, 1995, p. 16425. 
[6] MURRAY, C. B., KAGAN, C. R., BAWENDI, M. G., Science, Vol. 270, 1995, p. 1335. 
[7] OHARA, P. C., LEFF, D. V., GELBART, W. W., Phys. Rev. Lett., Vol. 75, 1995, p.3466. 
[8] TALEB, A., PETIT, P., PILENI, M. P., Chem. Mat, Vol. 9, 1997, p.950. 
[9] COURTY, A., FERMON, C., PILENI, M. P., Adv. Mater. Vol. 13, 2001, p.254. 
[10] BULLEN, H. A., GARRETT, S. J., Nanoletters, Vol. 7, 2002, p. 739. 
[11] TALEB, A., LE NEINDRE, B., TUFEU, R., ALBOUY, P. A., PILENI, M. P., (to be 
submitted). 
 



Figure 1


