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Optimization of nanoparticles for development of ultra-broadband light sources

Tetsu, Yonezawa
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Interaction of intense laser pulses with condensed matter, especially,
nanoparticle stable aqueous dispersions, is expected to produce a variety of nonlinear optical
effects. Among them, there have been independent experimental studies on high-energy pulsed X-ray
(keV) generation through high-temperature plasmas for wavelength conversion and on low-energy
terahertz wave (meV) generation based on higher-order nonlinear optical effects. In this study,
femtosecond pulsed lasers have been irradiated to various nanoparticle aqueous dispersions and the
energy generated from them have been detected. As a result, X-rays were efficiently extracted from
Au nanoparticle aqueous dispersions, and THz-wave emission was also obtained from the Cu20/Cu
thin-layer interface. THz emission was also obtained from ZnTe nanoparticle aqueous dispersions,
indicating that the interaction of intense laser pulses with condensed systems such as nanoparticles

can produce an ultra-broadband light.
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