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Objectives :

The budgets for science and technology in Japan have been increasing for more than 10 years
following the suggestion of the Council for Science and Technology Policy (CSTP). Most parts of
these budgets have been financed through the competition among researches in industries, national
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institutes and the universities. As a result the researches in these fields have been clearly
activated much more than before. Aside from physics or mathematics that are considered to be a
sort of “Culture”, however, most of the results of these researches are not necessarily useful for
development of the industries in our country. This is considered to be due to the fact that many
important results are put in a dead storage while the projects are not unsuccessful. The reasons
might be sought in low demand, high cost, poor commercial strategy. In some cases, economical
and political problems are also involved. The purpose of present project is to retrieve the
submerged excellent technologies, to give opportunities to encounter some other applications that
were not intended initially, and to apply their new ideas to various measuring systems. This may
make them possible to revive.

On the other hand, there have been many technologies, developed for a long time in our country,
that were abandoned only because they are unprofitable. The historical values that cultivated
fundamental technique are completely neglected. There must be many potential technologies that
are still useful even now and in the future. Another purpose of present project is to find these
abandoned technologies and to look for new opportunities to use them.

It is important to regard these problems as one of the fields of sociology not only from technical

point of view but also from economical and political.
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Achievement:

The first symposium in 2007 fiscal year was held on July 28th to discuss the “Application of high
Tec superconductors with high current density to novel measuring systems”. The contents discussed
were as follows:

1. New high current density wire developed at Sumitomo Co. This cable is capable to flow over
200 A/mm?2 and it is almost two times higher current density compared to the conventional one. The
detailed technology is still secret but it offers many possibilities for applications.

2. Application of high current density high Tc superconductor wires to high magnetic field
magnets for scientific researches. The possibility of use of YBCO tape was discussed. This type of
wire is now being developed at ISTEC under the governmental project but it cannot be used for real
application by low and they have to buy this kind of wire from the USA. This seems to be completely
nonsense.

3. Application to 1 GHz NMR at NIMS. NMR of biomaterials is one of the most important subjects
and competition is very high in the world. Using high current density wire, 23 Tesla magnet is now
designed and being constructed at NIMS as the JST project.

4. Application to MRI. To obtain high resolution, MRI system at high magnetic fields over 5 Tesla
is now being developed and the high current density high Tc wire is applicable to this purpose.
However, another type of important point was made close-up in the discussion. It is the soft-ware



problem. The improvement of hard-ware is of course important, but soft-ware for the machine is
also very important. The speaker showed that even a MRI machine manufactured 5 years ago still
works as well as the new machine by using sophisticated soft-ware he developed. But the
technology of soft-ware in this field is low compared to the USA. This is also a big problem for the
developments of novel measurement systems in Japan.

5. Application to electric power cable. This is one of the main applications of high current density
wire and now being tested in the USA, while electric power companies in Japan were not interested
in this application first time and hesitated to use it.

6. The second symposium in 2007 fiscal year was held on March 15th to discuss the “The present
status and future of mass spectrometer”. The contents discussed were as follows:

Mass spectrometer is one of the most important measurement systems for biology and life science.
Regarding the recent trends of this field, the technical developments made in the Osaka University
and Shimadzu Co. are introduced and requests from the user side were discussed. It was mentioned
that the technological developments of mass spectrometer system are made at very few places in our country and
the total system of the products seems to be inferior to the foreign products, although the hard-wares of the parts
composing the machines are excellent. The main reason why Japanese users want to buy foreign products is that
they are very much user-friendly. It is caused by the quality of soft-ware which is better than that developed in our
country, where soft-wares are designed without knowing details of hard-wares and the requests by users. It has
been turned out that the problem is originated by the soft-ware technology as well as the above subject. It should
be important to make an organization combined by people who develop hard-ware, who design soft-ware and who

use, and to educate people who well know these three fields.
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Whole Achievement:

Two symposia were held to discuss the “Present status of THz technologies” and the “Present status of

technologies of scanning probe microscope” on August 29th and 30th, 2008 and on February 21st, 2009,
respectively.

Spectroscopic technologies in THz region had been relatively inactive compared to science and technologies
in other frequency regions due to weak light sources and insensitive detectors and then they had been studied in
fields of pure science like physics until 1960’s. Since then big efforts have been taken for development of this
field and THz technologies contributed to solid state physics, astronomy, analytical chemistry and so on.. In early
times, spectroscopy by gratings were mainly used and some Japanese products were available, but due to
development of computer, Fourier Interferometer became widely used and foreign equipment were dominant in
Japan. Recently, THz technologies are applied to life-science, environmental technologies, and information and
communication technologies. As one of the reasons, developments of “Time Domain Spectroscopy” and its
imaging technology are important. It is different from traditional spectroscopy method and short time pulsed
discharge between a small gap of GaAs, for example, by use of femtosecond laser makes THz wave that is
detected by Fourier transform method. Especially it is now known to be useful for detection of drags in envelopes.
This technology is still being developed and more advance of both hard ware and soft ware are important.

In the latter case, it is not the Japanese original technology, but since G. Binnig and H. Rohrer invented
STM and G. Binnig invented AFM, scanning probe microscope technologies were developed quickly
and now widely used in many fields. In Japan some advanced original researches have been done
like atom manipulation or near field optical microscope using cantilever. Some companies
manufacture equipments and they are commercially available, but they are not necessarily perfect
for users especially from a point of view of soft ware. So high quality research is still depending on
personal skill of operating equipment of researches. In the meeting, it was discussed that building a

SPM center like a electron microscope center will be useful for general users.

The results obtained through whole subjects investigated for 3 years are as follows:

The common problem pointed out is the separation among developments of hardware and
software and sense of users. These three concepts must be cooperative in development of advanced
measurement systems, but unfortunately actual status is not so in our country. It seems to be
necessary to educate people who can look over whole details of the equipments.

Another point obtained is the understanding of “measurement” as a kind of “culture” caused
by mentality of our ethnos. For example, when the quantum hall effect was first observed, Kawaji of
Gakushuin University wanted to see whole effect from the physical point of view, but von Klitzing
who got the Nobel Prize aimed to establish standard resistance that was important for electrical
measurements. The point of view and evaluation were completely different in Japan and in Europe.
This is considered to be due to difference of feeling of culture.

Lastly, it was unfortunate that the number of companies joined this project was very few. It was
tried to get more companies at each workshop, but they would not join it, may be due to avoid leaks
of secret technologies. As a matter of fact, it is desirable for development to organize a cooperative

society of technologies in Japan. However, it looks difficult at present.
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