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Development of a Mass Spectrometer based on Wavelength-Tunable Femtosecond Laser Sou
rce and Its Application to Scientific Instrumentation

Imasaka, Totaro
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By the interaction between two-color femtosecond laser pulses and hydrogen gas, br
oadband ultrashort laser emissions from 185 nm to 600 nm have been generated in a broad wavelength range f
rom 185 nm to 600 nm. We have investigated novel schemes of sample injection for mass spectrometer, which
resulted in a two times higher sensitivity. A deep-ultraviolet laser pulse at 200 nm has enabled us to inc
rease the detection sensitivity by two to 100 times for compounds with an unconjugated double bond. The ge
neration of the molecular ion of TATP with a high yield and the investigation of the reaction path for the
production of TATP in blood have been realized. A sample containing 32 species such as PCDF, PCDD, and PC
B, and a sample of PM2.5 containing PAH and NPAH have been analyzed. The developed multicolor ultrashort u
Itraviolet laser source has been applied for the analysis of explosive compounds to demonstrate the useful
ness of the mass spectrometer employing the developed laser source.
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