Inactivation of pathogenic bacteria by mid-infrared laser
pulses
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This work is continuation of investigation of using of mid-IR femtosecond laser irradiation to inactivation
of pathogenic microorganisms. Our previous studies have shown the high efficiency of direct laser
inactivation of food pathogenic bacteria in the mid-IR range by femtosecond laser pulses with a
wavelength of 3 and 6 um. In this work pathogenic bacteria, that placed on fluorite substrates as a
submonolayer and covered by polyethylene film, were irradiated by mid-IR femtosecond laser irradiation
with selective wavelength, corresponds to the high absorption efficiency of the bacterial cell and the
minimum absorption of the polyethylene film. These wavelengths correspond to the stretching C-H
vibrations (3 mkm), or stretching C=0, C-N vibrations (6 mkm) of amide groups of bacteria. This
experiment simulates mid-IR laser disinfection of food in polyethylene packing.
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