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Abstract

A femtosecond electron beam-laser pulse radiolysis system was developed to understand the decomposition process of
n-dodecane. In this system, intermediates generated by electron beam irradiation are excited by laser irradiation. This
system can investigate intermediates even which are unobservable or unstable. In the previous study, it was suggested
that an excited radical cation was an important intermediate in the decomposition process of n-dodecane. But, the excited
radical cation have not been observed yet. Therefore, we tried to make the excited radical cation by laser irradiation. By
using the femtosecond electron beam-laser pulse radiolysis, time profiles of the transient absorption due to a radical cation
were observed in n-dodecane. The transient absorption was decreased because the radical cation was excited.
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Figure 1: Transient absorption spectra of n-dodecane

without and with 100 mM CCls; observed by a

nanosecond pulse radiolysis.
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Figure 2: Schematic diagram of a femtosecond pulse

radiolysis system.
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Figure 3: Schematic diagram of an optical system of a
femtosecond electron beam-laser pulse radiolysis.
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Figure 4: Time profiles of the transient absorption of n-dodecane observed at 800 nm by the femtosecond electron
beam-laser pulse radiolysis without and with pump laser irradiation in (a) 60 ps and (b) 150 ps after electron beam
irradiation. (Experimental conditions: Apump: 800 nm; Aprope: 800 nm; Optical path length: 10 mm; PWyymp: 34-44

UW/pulse).
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Figure 5: Time profile of the transient absorption due to
RH-" and R- observed by a femtosecond electron beam-
laser pulse radiolysis.
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