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Abstract

Atto-second pulse radiolysis technique with a photo-cathode RF electron gun linac has been developed at [.S.I.R. Osaka
University. Ultra high-time resolution pulse radiolysis will be a powerful technique for analyzing and understanding
quantum beam induced reaction by direct observation of transient species. The highest time-resolution of this technique
was 240 fs achieved in 2011 (I.S.I.R.) and the time-resolution was not enough to analyze the primary reaction dynamics.
The required quality of an accelerated electron beam and its application on pulse radiolysis technique were discussed. It
is possible to realize the atto-second pulse radiolysis from view points of accelerator technique and time-resolved

spectroscopy.
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Figure 1: Schematic diagram of photo-cathode RF electron gun LINAC at ISIR Osaka University. The linac has been

under reconstruction since Feb. 2014.
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Figure 2: Schematic diagram of the Michelson
interferometer for pulse width measurement measuring
coherent transition radiation.
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Figure 3: Optical alignment of pulse radiolysis (a)
typical coaxial alignment, and (b) alignment for the
equivalent velocity spectroscopy with rotated electron
beam.
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Table 1: Required Properties of Electron Beam Generation and Probe Light for Atto-second Pulse Radiolysis

ps fs as
= pulse width / fs 500 100 0.5
[0}
? charge / nC 3 0.1 0.0005
% diameter / mm 3 1 0.1~0.05
ﬁ charge density / nC mm? 0.42 0.13 0.06~0.25
- pulse width / fs 100 100 0.5
> timing jitter /fs > 500 100 ]
é sample thickness / um 1 100 100
o detection limit (mO.D.) 1 1 0.1
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Figure 4: Optical alignment for double decker pulse
radiolysis.
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