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Abstract 
In usage of radiation, it is important to study the process 

of chemical effects of ionizing radiation in a material. 
Pulse radiolysis is a method to trace these rapid initial 
chemical reactions by ionizing radiation. As a pump 
beam, we are using about 4 MeV electron beam. In 
nanosecond timescale pulse radiolysis, it is required the 
stable probe light of a broad spectra. And especially in 
picosecond timescale pulse radiolysis, probe light should 
have short pulse width to use stroboscopic method. 
Therefore, in order to develop a unified timescale 
experimental system, we developed Supercontinuum (SC) 
light as a probe light, which is generated by nonlinear 
optical process of short pulse IR laser in photonic crystal 
fiber (PCF). To apply SC light as a probe light of pulse 
radiolysis, we measured its properties. We tried to 
measure the absorption spectra of hydrated electron by SC 
light. Then we successfully observed good signal-noise 
ratio data both in nanosecond and in picosecond 
experiment with the same system. In a further attempt, we 
succeeded to improve stability of SC light. 

INTRODUCTION 

Radiation Chemical Reaction 
The radiation chemical reactions are used for radiation 

therapy, semiconductor integration, and nuclear energy 
development. In primary processes of the radiation 
chemical reaction, molecules of materials are ionized 
and/or excited, and many active species are generated. 
After these processes, intermediate active species are 
reacted each other as an ordinary chemical reaction. Thus, 
researching the behavior of the active species leads to 
forecast all over chemical reactions by ionizing radiation.  

Pulse Radiolysis 
Although the properties of irradiated materials can be 

researched by radioisotope, the intermediate active 
species have too short life to observe. Pulse radiolysis is a 
powerful method to observe these active species and trace 
the rapid chemical reactions using pulse radiation, which 
introduced by accelerator. We have been studying and 
developing pump-probe absorption spectroscopy [2], 
which is well- known method of pulse radiolysis. In this 
method, the pump beam and the probe light are necessary. 
As a pump beam, we are using 4 MeV electron beam 
introduced by photocathode RF-Gun [1]. When we 

observe the picosecond time scale behavior of active 
species, pump-probe pulse radiolysis with stroboscopic 
method is used. In stroboscopic method, the probe light 
should have short pulse width compared with the need 
time scale. We generate short pulse white light from short 
pulse IR laser by nonlinear optical effect. We used to use 
water cell to generate the white light, however, it was not 
stable enough and needed about 500 μJ/pulse or higher 
intensity laser to generate the white light.  

Photonic Crystal Fiber 

 
By using photonic crystal fiber (PCF), we can introduce 

short pulse white light. PCF is optical fiber that is made of 
silica, and clad layer has micro air holes. The cross 
sectional micrograph of PCF obtained by microscope is 
shown in Fig.. 1. Because PCF has the several micrometer 
diameter core layer, IR laser concentrates very narrow 
space and gets high peak intensity, short pulse laser 
spreads its spectra by nonlinear optical effect through PCF 
[3]. Then we can obtain short pulse white light 
(Supercontinuum (SC) light). To generate SC light, 
required energy of laser is ~40 nJ/pulse. This energy is 
much lower than the energy that of water cell.  

EXPERIMENTAL SETUP 

Supercontinuum Generation 
To apply SC light as a probe light of pulse radiolysis, we 

firstly tried to generate a SC radiation by passing IR laser 
through PCF, and measured its spectra and stability. 
Properties of IR laser are shown in Table 1. IR laser was 
amplified up to about 2000 times by Nd: YLF crystal 
pumped by flash lamp, and injected into PCF by 

 

Figure 1: The cross sectional micrograph of PCF  
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