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Abstract

Polymers which used for the insulating materials are decomposed by ionizing irradiation. In those processes, alkyl
radicals will be generated as reactive species resulting decomposition of polymers. A formation dynamics of alkyl radicals
was examined by a femtosecond pulse radiolysis in n-dodecane. In this work, a femtosecond pulse radiolysis system was
upgraded for enabling observation of alkyl radicals in UV region. The formation time constant of alkyl radical was
estimated to be 3 ps from the femtosecond pulse radiolysis. The formation dynamics of alkyl radical was agreed well with
that of a dodecane radical cation. Therefore, it was strongly suggested that the alkyl radical was formed mainly from the
same precursor of an alkyl radical and a dodecane cation radical, and the precursor of alkyl radical could be an excited

radical cation.
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Figure 1: Schematic diagram of a femtosecond pulse
radiolysis system.
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Figure 2: Transient absorption spectrum of n-dodecane
observed by a nanosecond pulse radiolysis.
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Figure 3: Time profile of the transient absorptions of #-
dodecane in quartz cell and empty quartz cell observed
at 240 nm.
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Figure 4: Time profiles of the transient absorption of n-dodecane observed at 240 nm with subtraction of the transient
absorption of empty cell using (a) 10 mm quartz cell and (b) 1.0 mm quartz cell.
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Figure 5: Time profiles of transient absorption of an
electron in n-dodecane observed at 1200 nm (0), and
radical cations observed at 800 nm (o) plotted with
simulated kinetics of an electron in n-dodecane, radical
cations and the excited radical cation (solid lines).
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