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Abstract

The initial processes in radiation chemistry have very short time scale (~ 100 attosecond), and the initial processes are
the dominant factor for the subsequent reaction. Therefore, it is very important to elucidate the initial process of the
radiation chemical reaction. One of the methods to elucidate the initial process is pulse radiolysis. In pulse radiolysis, a
substance is irradiated with ionizing radiation and at the same time irradiated with analytical light, and the absorption
spectrum of the light is observed, which allows us to track the short-lived intermediate species. There are several
requirements required for analytical light. We considered that the supercontinuum light generated by the second harmonic
of the Er fiber laser would be the best analytical light to meet the requirements. In this presentation, we describe the

current status of the development of this supercontinuum light and the prospects.
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Figure 1: Diagram of pulse radiolysis.
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Figure 2: Spectral diagram of the
supercontinuum light in the previous research.
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Figure 3: Schematic diagram of our laser system.
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Figure 4: Schematic diagram of the oscillator.

Table 1: Performance of the Laser Oscillator

Wavelength [nm] 1550
Repetition Frequency [MHz] 52.8
Average Power [mW] 33.7
Spectral Width [nm] 46.6
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Figure 5: Spectrum of the laser oscillator.
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Figure 6: Schematic diagram of the amplifiers.
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Table 2: Laser Performance after the Amplifiers

Repetition Frequency [MHz] 52.8
Average Power [mW] 625
Pulse Width [ps] 2.53

Peak Power [kW] 4.66
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Figure 7: Schematic diagram of the second harmonic
generation setup.

Table 3: Parameter of the Second Harmonic
Average Power [mW] 5.82
Conversion Efficiency [%] 0.931
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Figure 8: Spectrum of the second harmonic.
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Figure 9: The relation between temperature and conversion
efficiency.
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