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Abstract

We have been developing a compact pulse radiolysis system using photo-cathode RF-Gun since 2003. To improve its
performance, we have improved several optical systems. As a result, we get high time resolution and S/N ratio. However,
it is very difficult to perform the experiment with very high accuracy, because the long time experiment, which induces

the change of experimental conditions, must be required by the conventional experimental setup, so far.

Therefore, we

revised the measuring method and succeeded to shorten the measuring time. In this paper, we will report a present status

of our system.
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Fig. 1 Compact picosecond pulse radiolysis system at
Waseda University (2006)
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Table 1 Performance of our pulse radiolysis system in
2003[1], 2005[2], and 2006

2003 2005 2006
Time resolution [ps] 26 16 18
S/N ratio 6.7 26.4 8.6
Charge [nC] 1.4 0.95 0.67
Measurement time [h] 24 14 35
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™ Fig. 2 Transient absorption kinetics of hydrated electrons

measured at wave length of 720nm

o (Expectation Value) = \/r)'M2 +o,” +n(o, +0,,7)ps]
o,, - bunch length, o, : laser size, o, : beamsize, o, : laser pulse length,
n : refractive index(1.3)

Time Resolution (Expectation Value) = o x 2.3

(Eq. 1)

Table 2 Improvement of beam optics [1][2]

each parameter [ps] Time Resolution

OLs Opqg Ops Opq o(expectation value)

2003 0.6 48 7.6 6.0 14
2005 0.6 48 35 6.0 9.1
33 S/N
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Fig. 3 Dependence of white light fluctuation on cell

length[2]
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Fig. 4 The difference of noise value by data transportation
(a) is by analogue and (b) is by digital
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