
Photonic Bandgap Fibers and Devices Group 
Professor Yoel Fink 

MIT Institute for Soldier Nanotechnology 

HOW FAR CAN FIBERS SEE ? 

OUR VISION OUR FABRICATION APPROACH 

OUR FIBERS 

  

INTER- AND INTRA- FIBER INTEGRATION 

Fibers are among the earliest forms of human expression, yet surprisingly have remained 

unchanged from ancient to modern times. Can fibers become highly functional devices ? 

Can they see, hear, sense, and communicate ? Our research focuses on extending the 

frontiers of fiber materials from optical transmission to encompass electronic and even 

acoustic properties. Central to our approach is the combination of a multiplicity of disparate 

solid state materials which can be thermally codrawn into elaborate cross sectional 

structures with features down to 10 nanometers. Two complementary approaches towards 

realizing sophisticated functions are explored: on the single-fiber level, the integration of a 

multiplicity of functional components into one fiber, and on the multiple-fiber level, the 

assembly of large-scale fiber arrays and fabrics. 
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We are exploring the limits of fiber integration by incorporating 

multiple devices into a single fiber. 

Narrow-band photodetecting fiber 

Fabry-Pérot integrated piezoelectric fiber 

Combining multiple fibers into large-area arrays of fabrics enables a 

synergistic system level function not inherent in the single fibers. 
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Unlike conventional fibers which guide light in a 

high-index material, ours confine light in a low-index 

medium using a photonic bandgap confining 

mechanism. This structure allows us to overcome 

limitations of conventional fiber optics and enables 

light to be controlled in ways not previously possible. 

By combining metals, semiconductors, and insulators 

in well-defined geometries and prescribed sizes, we 

realize fiber devices with interesting electronic properties. 
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Photodetecting fiber 

Fiber field-effect device 

To achieve an active fiber whose properties can be 

electrically controlled at high frequencies, we 

introduce a ferroelectric polymer layer. The resulting 

piezoelectric fiber is an acoustic transducer from kHz 

to MHz frequencies. 

We design novel light emitting devices by 

incorporating microfluidics into photonic bandgap 

fibers.  
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OUR TEAM 

The first step of our method is the fabrication of a multimaterial macroscopic object called a preform, which is identical in its geometry 

and composition to the final fiber, but is much larger in its cross-sectional dimensions and shorter in length. This preform is then 

thermally drawn into extended lengths of fiber using a draw-tower procedure. 

Abouraddy, Bayindir et al “Towards multimaterial multifunctional fibres that see, hear, sense and communicate“ Nature Materials 6, 336 (2007) 
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