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In the past several years, we have focused our studies on the highly excited states and
dissociative photoionization of species of importance in the atmospheric and interstellar
chemistry with various techniques — photoabsorption, photoionization mass spectroscopy
(PIMS) and threshold photoelectron-photoion coincidence (TPEPICO) — coupled to the
synchrotron radiation in the vacuum ultraviolet region. Two experimental systems —
molecular-beam / threshold photoelectron-photoion coincidence system and jet/photoionization
mass spectrometry system have been setup to perform the measurements. Calculations with
TD-DFT, OVGF and Gausssian-3 methods were also carried out using the Gaussian 2003
program to aid in interpreting the absorption spectra and in understanding the dissociative
photoionization properties and mechanisms.

Recently, we explore our research direction toward the energy-transfer processes and
interactions of biological molecules with time- and spatially-resolved fluorescence microscopy.
Combined with a femtosecond Ti:S laser, we have setup a one/two-photon confocal microscopy
with a nanosecond time-resolved detection system. Developing superresolution light
microscopy, down to sub-100 nm levels, is on going by using structured illumination and
nonlinear structured illumination techniques for applications in the studies of living cell images.
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