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ﬂ?ﬁﬂ Institut de Physique Nucléaire de Lyon
i IN2P3-CNRS UFR de Physique - UNIVERSITE CLAUDE BERNARD
Batiment Paul Dirac 4, Rue Enrico Fermi F 69622 VILLEURBANNE CEDEX

Dear members of the Science Council of Japan

[ write this letter as a reaction to your preliminary report on ILC concerning the
connection between the ILC project and the other scientific and industrial activities and
[ would like to contribute modestly to help the honorable SC] to have a better idea on
how the present and future activities of this project is getting benefit of the collaboration
with other branches of physics and also from the work conducted with the industries. I
would like also to emphasize the benefits that the ILC project will bring to them.

Rather to use generic arguments I prefer here to use two of my ILC related research
activities in order to demonstrate the strong collaboration we have with other branches
of science in general and those of physics in particular.

The first activity concerns the development of a particle detector called Resistive Plate
Chambers that we propose for both the digital hadronic calorimetry and the muon
chambers of ILC. To achieve a new generation of this detector with excellent time
resolution and high rate capabilities we started a collaboration with physicists of matter
science to produce resistive materials in the range between 10e8 and 10e10 Q.cm.
Indeed materials with such a resistivity are absent in nature. This led us to work on
materials such PEEK and PVdF and to dope them with Carbon nanotubes and Carbon
Black. Those thermoplastic materials that are chemically inert and radiation hard have a
high resistivity. = Adding Carbon nanotubes and nanoparticles allow reaching lower
electrical resistivity but to reach the range of the needed resistivity is very complicated.
The common work with the science matter colleagues allowed us to reach the needed
range. Collaboration with the Japanese company Kureha was essential to succeed to
achieve this. The output of this work could be of interest for many industrial sectors.
Airplane companies for instance are trying to replace some of the metallic part of the
planes by light, robust and charge dissipative materials.

The same detector has excellent timing capabilities. We are developing a new
generation of readout electronics allowing the exploitation of this feature to improve on
our particle identification. A few picoseconds resolution is obtained. This new
electronics developed with microelectronics engineers will certainly be useful for many
physics branches. We are already in the process of communicating our technologies to
colleagues working on Positron Emission Tomography (PET) for which an excellent time
resolution in the detection of the two photons resulting from the positron electron
annihilation is of the utmost interest.

The second activity [ would like to mention is a new device similar to the Micro-Channel
Plate (MPC) known for its excellent timing. The one we develop will be called Nano-
Channel Plate (NCP). Indeed, highly ordered nanohole alumina plates are obtained by
exposing an aluminum plate to electrolysis. The plates obtained in this way are being



used in our device to detect particles in general and photons in particular after a special
treatment. This work on the nanohole alumina plates conducted with matter physicists
and chemists could result in the first detector capable of reaching at the same time a
picosecond time resolution and a submicron spatial precision thanks to a genuine
readout system we developed. Here also we are developing the readout electronics with
colleagues from the electronics field and wafer companies.

The success of this detector that we intend to propose for ILC project could be used in
many fields such as medical and biological studies, in astrophysics observation but also
for home security purposes. Although this activity is being conducted in my French
laboratory, the Japanese company of Hamamatsu was contacted to envisage the
construction and the possible exploitation of this detector.

Dear colleagues, through these two examples of my own R&D I wanted to show at my
modest level how the activities around ILC are strongly correlated with those of other
fields and how the benefits of such activities are to be shared with other communities. I
also wanted to show how foreign groups involved in ILC are already working with
Japanese companies to prepare the future together.

My research activities as well as those of many of of my colleagues in Japan and all
around the world could have been greatly delayed without the ILC challenges imposed
by the precisions this project requires. The achievements we have made or we are
about to finalize within the ILC project will not end by the approval of the construction
of this project. My own experience with CERN allows me to affirm that much more
inventions and creations will be made during the ILC construction and even more during
its operation. ILC project will certainly not be limited to high-energy physics community.
As for CERN, ILC will become a temple of a global scientific research and the benefits of
this will impact our societies and in first place the Japanese one. ILC will certainly
enhance the scientific spirit of our societies and encourage young people to join this
wonderful human adventure.

Finally I would like to give you my personal thought about the question concerning the
doubt some of the Council members have formulated on the attractiveness of such
project for foreign scientists and their possible installation in Japan to work on the ILC.
[ would like to mention here that many of my colleagues and myself, have discovered
during the preparation of the ILC project Japan and its rich culture. We also discovered
the kindness and the hospitality of its people. Many of us will be extremely happy to
spend part of our life with our families in this wonderful country.

Professor I.Laktineh

Lyon University, IPNL-CNRS, France
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