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Over a century ago, Alexander Graham Bell successfully demonstrated that a human voice could be transmitted over a beam of light.[1] In his photophone, light from the sun was reflected from a membrane that vibrated in response to sound excitations.  The light was transmitted to a remote detector that converted the modulated light to electrical current, which drove a speaker.  The critical component of the photophone was the newly-available technology of high-sensitivity light detectors.

In our research, we demonstrate that a mechanical force can be encoded on a beam of light, thus allowing touch to be broadcast.  At the heart of our demonstration is a device that encodes mechanical stress onto a beam of light and a receiver that converts light to stress.  The key element of the remote receiver is an elastomeric photomechanical material that performs the light-to-stress conversion.[2] Photomechanical effects in a polymer fiber have been used to stabilize the position of a mirror using an all-optical system where sensing, logic, and actuation were all optically activated.[3]; and, in miniaturized form, photomechanical fibers have been shown to be mechanically multistable,[4] can be used to make an optically-controlled cantilever,[5] and have the ability to actively dampen vibrations in a membrane.[6] Such fibers could also be used for all-optical switching.[7]
The goal of our present work is to combine the logic and photomechanical properties inherent in elastomeric materials as a first step in developing highly-interconnected ultra-smart materials made from optical fibers that have the capability to intelligently change shape in response to information in the form of stress and light.[8] Our demonstration uses two light-interconnected Fabry-Perot interferometers that each contain a photomechanical elastomer. This design paradigm can be scaled to interconnect multiple points within a material to induce an arbitrary shape change or to amplify a force through a series of photomechanical actuators.
Fiber optics, and all of its applications, is the logical extrapolation of the simple photophone. One can hardly imagine the transformative technological possibilities of smart morphing materials.
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