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Optical manipulation by sub-cycle mid-Infrared pulsed lasers

Kudo, Tetsuhiro

3,600,000

We conducted novel optical manipulation experiments using radiation forces
with a mid-infrared laser source. Despite altering our initial plans that used an ultra-short pulse
laser, we achieved two main results. First, we discovered a mechanism for optically transporting
specific materials selectively by using a mid-infrared quantum cascade laser to excite certain
molecular vibrations. This result paves the way for chromatography based on molecular structures.
Second, we proposed a technique for opto-thermal trapping through solvent heating using a

mid-infrared fiber laser. In our method, simply irradiating a laser into a water solution allows for
the local concentration of microparticles.
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