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Abstract

In this study, the emission of photoelectrons in hydrogen gas is numerically investigated using scattered near-
fields. The near fields are created by monolayer metallic nanospheres and core-shell metallic nanospheres
which are irradiated by polarized plane wave. For many years, these fields have been analytically calculated by
using the Mie theory as a powerful tool for the better understanding of the electromagnetic radiation scattering.
The results show that the presence of a Si insulation layer around the metal nanosphere and the formation of
core/shell nanostructures not only can overcome the problem of limiting the intensity of the tolerable incident
laser beam but also can enhance the laser field more than the single metal sphere. The spatial dependence of the
near-field as well as the amplification of the near-field around the nanosphere poles provide great potential for
the production of short wavelength photons by direct radiation of conventional femtosecond laser oscillators.
Harmonic spectra are affected by the wavelength of the beam, the particle radius, the shell thickness, and the
distance between the hydrogen atom and the nanoparticle. Such laser sources are used for real-time observation
and control over the timeframe corresponding to electron dynamics, imaging, and ultrafast spectroscopy.
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