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Development of Focusing and Irradiating System
for Laser-stimulated Desorption Spectrometer

Yoshiki TANAKA, Kenta NAKAI Yunosuke OKUMURA,
Akihiro KAMEYAMA, Masahito KATTO, Atsushi YOKOTANI

Abstract

Vacuum ultraviolet (VUV) with a wavelength of 100-200 nm has a photon energy of about 6-12 eV, which
is higher than the binding energy of many substances, and has the feature of being able to break chemical bonds.
We have applied these features to develop an analyzer named the Photon-stimulated Desorption Spectrometer.
Since the spatial and temporal resolutions of this system are low due to adaption of incoherent light source, it is
expected to improve by replacing the light source with an ultrashort pulsed VUV laser. In the present study, we
have developed a focusing and irradiating system that enables various laser irradiation modes by overlapping
multiple beams spatially and temporally. High-precision position control of the focusing and irradiating system
is necessary for this purpose. Here, we used a number of micrometers with encoder that can be computer-
controlled with a resolution of 1 pm to develop a double beam focusing and irradiating system using currently
available ultrashort pulsed lasers with wavelengths of 800 nm and 400 nm. As a results, we confirmed that the
smaller spot diameter was obtained by using the shorter wavelength. The spatial superposition can be performed
within an accuracy range of £3 um, and the temporal superposition can be performed with an accuracy of 33 fs.
Besides, interference fringes were obtained by angled irradiation of two light beams which can be expected to

induce desorption in finer areas.
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