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Study on Ultrafast Photophysical and Photochemical Dynamics of
VOCs Molecules via Femtosecond Photoelectron Imaging
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Abstract Photophysical and photochemical reactions of air pollutants induced by sunlight radiation, particularly
volatile organic contaminants (VOCs), have serious damaging effects on atmospheric environment. Via femtosecond
laser pump—probe technique and photoelectron imaging detection technology, these microcosmic photophysical and
photochemical reactions of VOCs molecules in the femtosecond time scale and molecular space scale are tracked.
Detailed dynamics are obtained for understanding, which are significant for further protection of the atmospheric
environment. Combining with the research results of nearly three years in the direction, the research progresses of
this direction are summarized. The double-sided photoelectron imaging setup and experimental platform for these
measurements are described. Several recent experimental results are introduced: ultrafast relaxation dynamics of
the excited states of ethylbenzene; ultrafast competing intersystem crossing and internal conversion dynamic in the
S. state of o—xylene; photoisomerization process of furan obsorb photons; multiphoton dissociation dynamics of
Freon 113.
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Fig.1 Schematic diagram of double-sided photoelectron/ion imaging setup
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Fig.2 Time-resolved photoelectron imaging of ethylbenzene with photon—excitation
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Fig.3 Photoelectron images of o-xylene with photon—excitation at 0 and 210 fs delay time
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Fig.4 Photoelectron images of furan. (a) 800 nm single—color photoionization;

(b) two color pump—probe photoionization at 60 fs time delay
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Fig.5 Schematic diagram of interaction between Freon F'113 and laser pulse
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