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Multimaterial fibers are opening up many new avenues for 
producing electronic and optoelectronic devices in the form 
factor, length, and costs associated with optical fibers [1]. 
Incorporating multiple materials in intimate contact at the 
nanoscale in such fibers makes surface-tension-driven fluid 
instabilities relevant to these structures, particularly at elevated 
temperatures when the viscosity drops. We have recently 
observed a variation of the Rayleigh-Plateau capillary instability 
(PRI) that is thermally initiated in multimaterial fibers [2]. 
When the fiber temperature is elevated, surface tension leads to 
an axially continuous to develop into a necklace of periodically 
located perfect spheres [3,4]; Fig. 1.  

This approach to creating micro- and nano-spheres has 
several unique advantages: (1) the PRI in principle if scale-free, 
it occurs over many orders-of-magnitude in linear scale (from 

the millimeter scale to 20 nm); (2) incorporating multiple cores through a stack-and-draw process allows 
for the efficiency of the technique to be increased; and (3) starting from a macroscopic preform, almost 
arbitrary structures can be created that are then realized at the particle level. We are thus able to produce 
particles at the scale of an optical wavelength that contain nanoscale architectures of high-index materials 
that are compartmentalized in the particle 3D volume along the radial or azimuthal dimensions. These 
particles allow for new waves of controlling optical scattering. We demonstrate control over the scattering 
cross section in high-index-contrast core-shell particles of fixed outer diameter above and below that 
afforded by the constitutive materials (Fig. 2); and we show polarization-dependent scattering from 
spherically symmetric particles with internal broken symmetry. 

In addition, mechanical-geometric instabilities at room-
temperature in multimaterial fibers driven by polymer cold-
drawing produces novel optical effects such as a nanoscale 
venetian-blind camouflage effect [5]. 
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Figure 1. PRI-driven breakup in a multimaterial 
fiber [1-3]. 

Figure 2. Scattering from core-shell particles [4]. 


