




the surface profile show the defect-induced dimples in the

case of pure 8CB fFig. 3sfdg and the raised bumps due to

particle-induced layer deformations in the case of the LC-

GNP dispersions fFig. 3shdg. Since the smectic A material is

a 1D solid that possesses a quasi-long-range translational or-

der in the direction perpendicular to layers, the surface mor-

phology visualized by AFM reflects the profile of the top

smectic layer in the thin film. The apparent variation in the

height of individual bumps might be due to polydispersity of

particle sizes stransmission electron microscopy data show

that particle diameters vary from 12 to 22 nm with an aver-

age size of ,14 nmd





sphere dispersions in isotropic fluids, it is of great fundamen-

tal interest to explore the feasibility of achieving ordered

periodic self-assembly of nanoparticles
24

and spatial struc-

tures composed of nanoparticles and particle-like

structures
25,26

in lamellar LCs.

IV. CONCLUSIONS

In conclusion, we have demonstrated the enhanced col-

loidal stability of smectic A LC nanoparticle dispersions as

compared to those in nematics. Using experimental and

computer-simulated SPR spectra, we have shown that the

interparticle separations between isolated metal nanoparticles

in the bulk of smectic lamellae remain large even for highly

concentrated suspensions. Nanoparticles in thin films also do

not agglomerate but rather modify the free surface profile of

the film due to layer distortions around the inclusions in the


