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The direct visualization of fundamental dynamic processes
in matter occurring on femtosecond time scales over sub-
nanometer (even atomic) spatial dimensions has long been
a goal in science. In this paper, the development of a
femtosecond time- resolved relativistic transmission elec-
tron microscopy (FSTEM) based on a photocathode radio-
frequency (RF) gun is reported. The requirements and lim-
itations of the beam parameters used in FSTEM are dis-
cussed. Finally, some demonstrations of relativistic ultra-
fast electron diffraction measurement using the RF gun are
presented.

Keywords: time-resolved electron microscopy, ultrafast
electron diffraction, femtosecond electron beam, photo-
cathode RF gun, ultrafast dynamics
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A new spectroscopic research of radiation induced dam-
age on DNA and its constituent molecules is proposed,
which is made possible using a liquid micro-jet technique
for bio-solution under vacuum in combination with
synchrotron-radiation aided site-selective excitation. We
emphasize a view point of time-evolutional production and
destruction of irregular chemical species characteristic of
time domains after irradiation, which finally result in the
alternative processes to give rise to a irreparable damage
or to avoid it by a thermodynamical restration. Up to now
a method of spectroscopy to identify the initial molecular
site of radition interaction is almost completed.

The former part of the proposal article is presented
in this volume. We describe the objectives of the new
spectroscopy for observing the early processes of direct
radiation effect on DNA leading to damage induction
using a site-selective synchrotron-radiation excitaion
to identify the initial site of radiation interaction. The
present status of development is described by presenting
the new results of the spectra of X-ray absorption near
edge structure and ejected electron energy spectra for
liquid water as examples.The forthcoming latter part of
this article will discuss the conformational and electronic

structure of nucleotides in water solution prior to time

evolution.
Keywords: liquid micro jet, thermodynamical repair,
DNA, nucleotide, site-selective synchrotron-radiation
irradiation
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molecules in Water Solution [
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It is well known that CR-39 plastic is the most sensitive
nuclear track detector for proton and heavy ions. CR-39
is widely utilized for not only dosimetric fields such
as personal neutron dosimetry, environment radiation
monitoring, space radiation dosimetry but also various
applications such as the spectroscopy of laser-driven
ion beams, high energy cosmic ray physics and nuclear
physics. However, the primary problems of “how is a
nuclear track formed in CR-39?” and “why is CR-39 most
sensitive material?” remain without clear explanation.
This is reasons why we have no any materials superior
than CR-39 since CR-39 was discovered about 40 years
ago. In this paper, we summarize the current status of
research work on nuclear track formation mechanism
through the historical background, detection principle,
the physical and chemical properties and the relationship
between latent track and radiation induced chemical
damage in CR-39.

Keywords: heavy ions, solid state nuclear track detector,
polymer, radiation damage, radiation chemical yield, track
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The electron beam irradiation facility of Kansai Electron
Beam Co., Ltd. which was established in 2008 with the
main financial contribution of Kansai Electric Power Co.,
Inc. began operations in September 201 1. This facility has
the electron accelerator with the energy of 10 MeV which
is the world’s largest energy for commercial use, and is en-
trusted with modification of materials such as plastics and
fibers, and sterilization of medical equipments, pharma-
ceutical products and containers. In addition, this facility
has a role of “Creating and fostering of new industry” in
the Fukui Prefecture’s “Energy R&D Centralization Plan”.

Keywords: Electron beam, Sterilization, Reforming
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Radiophotoluminescent (RPL) glass dosimeter is one
of accumulation type solid state dosimeter, which is
based on luminescent phenomenon of an Ag* activated
phosphate glass exposed to ionizing radiation. The RPL
centers caused by exposure to ionizing radiation never
disappear by the readout operation, and can be read out
repeatedly. The goal of the study is to clarify the RPL
emission mechanism for the performance gain of the glass
dosimeter. In this study, we evaluate the excitation and
emission properties of RPL in Ag* activated phosphate
glass and discuss the mechanism of RPL which is based
on RPL excitation and emission properties and the optical

absorption behavior.

Keywords: radiophotoluminescence, phosphate glass,

accumulative-type dosimeter, ionizing radiation
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Contents of the lecture note by Prof. V. M. Byakov and Dr.
S. V. Stepanov (Institute of Theoretical and Experimen-
tal Physics, Russia) are described in a series of articles.
The third article concerns the track structure of fast elec-
trons. Translation into the Japanese language is based on
the arrangement between the Japanese Society of Radia-
tion Chemistry and National Research Nuclear University
“MEPKI”, The Russian Federation.

Keywords: radiation chemistry, radiolysis, early process
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