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Abstract

Pulse radiolysis is one of the methods for investigating the fundamental process of radiation-induced chemical reactions,
and we have been continuously developed the pulse radiolysis system based on a photo-cathode rf electron gun. Since
reactive species arise and decay in pico or nano second time scale, such a pulse duration is required for the analytical
light. Besides, by using an analytical light with a wide wavelength spectrum, we can detect various active species. It is
desirable that the analytical light covers the visible wavelength band because absorption caused by reactive species mainly
exist in the visible wavelength region. We considered that the supercontinuum light generated from the second harmonic
of an erbium fiber laser is suitable for the pulseradiolysis analytical light. In this study, we developed a laser system for
generating supercontinuum light with a broad spectrum in the visible region. In this paper, we report the present status of

our laser system and future prospects.
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Figure 1: Schematic of pulse radiolysis system.
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Figure 2: Picture of cross section of PCF [1].
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Table 1: Parameters of the PCF

Core Diameter 1.71 [um]

Cladding Diameter 135 [um]
Length 3 [m]

Zero Dispersion Wavelength 772 [nm]

Nonlinear Coefficient 10510 [W-'km']
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Figure 3: Schematic of our laser system.
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Figure 4: Schematic of the oscillator.
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Table 2: Performance of the Oscillator

Repetition Frequency 52.8 [MHz]

Average Power 52.0 [mW]
Pulse Width 865 [fs]

Peak Power 1.14 [kW]
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Table 3: Laser Performance after the Main-Amplifier

Average Power 647 [mW]
Pulse Width 158 [fs]
Peak Power 77.7 [kW]
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Figure 5: Spectrum of second harmonic.

Table 4: Parameters of the Second Harmonic

Average Power 247 [mW]
Spectral Width 4.18 [nm]
Fourier Limit Pulse Duration 378 [fs]
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Figure 6: Result of the simulation.
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