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KEK News New year’s resolution

New year’s resolution by
the Director General

Happy New Year to everyone. Ireceived the writ-
ten appointment to tell me that “I shall be the Director
General of KEK”. I will put my serious effort to further
improve the KEK for which I need your working
together with me.

As you already know that there are 14 Inter-
University Research Institutions which are to be reorga-
nized into 4 Agencies, excluding National Institute of
Multimedia Education. They are: National Institutes for
the Humanities, National Institutes of Natural Sciences,
Research Organization of Information and Systems and
High Energy Accelerator Research Organization.
National Institutes for the Humanities is headed by the
President Ishii of Kanda Foreign Language University

combining National Institute of Japanese Literature,
International Research Center for Japanese Studies, Research Institute of Humanity and Nature,
National Museum of Ethnology, National Museum of Japanese History. National Institutes of
Natural Science is headed by the present Director Shimura of JSPS Stockholm Office combining
National Astronomical Observatory of Japan, National Institute for Fusion Science, Institute for
Molecular Science, National Institute for Basic Biology and National Institute for Physiological
Sciences. Research Organization of Information and Systems is headed by the Director General
Hotta of Institute of Genetics combining National Institute of Informatics, National Institute of
Genetics, The Institute of Statistical Mathematics and National Institute of Polar Research.

KEK as the new agency will consists of the Institute of Particle and Nuclear Study and the
Institute of Materials Structure Science along with Accelerator Facility and Research Support
Facilities. Thanks to the great efforts done by the former KEK management, KEK structure will
stay unmodified after becoming an independent agency. I do appreciate this very much.

After April, other three organizations will start as brand new organizations and would face a
lot of difficulties. These three appears to me to have different character when compared with KEK.
KEK has a clearly defined back bone - high energy accelerators - that would enable unified man-
agement. Others consists of loosely coupled organizations, so call Okazaki style. KEK appears to
be more on the line of the law for national universities as independent agencies. All of us are
expected to demonstrate maximum efficiency for research results. Which style of organization
suites this better will become clear in a few years.
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KEK has been producing a lot of world class research results. We are one of a few research
organizations in the world that makes USA researchers feel challenged. I am convinced that we
will continue producing competitive research results after we become an agency, without doing
something special, but keep doing the same continuous effort.

When directing KEK researches, I shall be a good listener open to any researcher in the fields.
Especially on future projects of KEK, I hope to hear a lot of constructive discussions among rele-
vant community members. The site decision for ITER project in February could make a big impact
on KEK future projects and need to keep an eye on it. For any future big project, it would have to
be either multi-purpose or global to be persuasive under the very tight government budget.

I should point out that there would be some differences after we will become an independent
agency. We will be evaluated how well we will perform with respect to the promised midterm
goal within the next 6 years. We should be fully aware of this in doing our research activities.

In particular, I should ask the people in charge of ]-PARK project if they could complete the
facility and start the research activity on time and if accepted experiments can start taking data
right away:.

Next thing is the efficient use of budget and human resources. Members of KEK are responsi-
ble to support inter-university researches that use KEK facility. Hence KEK will invest in these
tasks related to the inter-university researches as listed in the interim goals. KEK researchers also
have responsibility to make better use of the facility and to improve the facility and equipment.
You should consciously apply for budget-through-competition for such research and development
projects. Such efforts will be appreciated.

The responsibilities of universities are education and researches. KEK is a research facility but
its contribution to education should be fully recognized.

Since we are participating in the Graduate University for Advanced Studies, we should make
full use of the situation in bringing up excellent young researchers. This is not only vital for us but
will be well recognized socially.

At present, we can not justify putting much time and/or budget for projects in an infant stage
or R&D for research equipment using new ideas (translator’s comment: because they are not well recog-
nized, and unclear of its potential/value). 1f we get students” help to work on them, we might be able
to get these going.

Additional responsibility of Universities after they will become an independent agency,
“explicit/direct contribution” have been talked about. Obviously education and researches are
very important contribution to the country. However, they should put more efforts for explaining
about their research outcomes to general public as well as to the world. Through an easy-to-
understand explanation on newspapers and other mass media, we successfully presented our
achievements by B-Factory accelerator and experiment, which in turn get well appreciated by
Japanese people for its providing a little bit of encouragement and hope in science and technology
of this country. We should put more effort on public relations. I would ask especially IMSS people
to be more conscious about the public relation to let people be aware of their activities. I would
like to promote activities such as getting young students involved in hands-on experience in
physics as well as into adult education. I urge you to work on these.
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One of the direct contributions we do is to initiate the development of new technology through
our R&D projects and then feed them back to industries.

Medical application of FFAG accelerator, C-band technology for synchrotron radiation source
and ultra-compact electron accelerators comes up to my mind first. Surely, there must be many
such applications of our technological findings that would be quite valuable for industries.
However, I would like you to be aware that our top priority should be on research and not on
industrial applications. There are many outside experts for it.

The law to establish an organization to handle intellectual property of inter-university research
organizations was proposed by 13 Inter-University Research Organizations and was approved last
year. We will be conforming with the law starting next fiscal year. Present nation wide problem is
to find experts on the intellectual properties for such organization. This relates to collaborations
with industries. If a collaboration of that style would improve our research, we should push for it
provided that we must be careful when we publicize the results. These would be the things we
should put our effort into. Ishould repeat that our activity should aim for a better research and
not for an intellectual property.

I think KEK is doing well. But it is more difficult to stay on top than to reach the top. I encour-
age you to keep working hard. Thank you for listening.

Professor, Yoji TOTSUKA, gave his first New Year’s resolution as the new
Director General of KEK on January 5th, 2004. He is well known for his
neutrino works leading the Super Kamiokande project. He is an expert
for many things and among them is Karate. He started his Karate career
in 1960 and is an awesome 6-Dan (grade) Blackbelter (see front cover)
ready to face any difficulties.

Editor’s note

KEK started with the new Director General, Professor Yoji TOTSUKA, the Director of the Institute of Particle and
Nuclear Studies, Professor Makoto KOBAYASHI (see his article on page 4), and the Director of the Institute of
Materials Structure Science, Professor Atsushi KOMA (center picture on the back cover ). KEK is facing another tran-
sition phase following the government decision. KEK will soon become an Inter-University Research Institute
Corporation instead of being a government organization. The preparation for the transition has been a long and
tedious work for the new management. All of us are standing behind the new management determined to make the
KEK an even better one. (Cover page pictures)
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Institute of Particle and
Nuclear Study

Thanks to the previous management, IPNS is successfully running two major experiments,
Belle and K2K. Bell is an experiment studying the B-meson system using the asymmetric e"e”
collider, KEKB. The most remarkable thing is that KEKB achieved the monumental luminosity of
10** cm™2s7! recently. With this high performance of KEKB, the Belle group has accumulated the
data corresponding to the integrated luminosity of 158 fb™! so far. They have already established
CP violation in the B-meson system and obtained many new results on the properties of the B-
meson. It is necessary, however, to explore the B-meson system further, because it provides very
important information on new physics beyond the standard model.

K2Kis the first accelerator-based experiment of long-baseline neutrino oscillation. Neutrinos produced
by the 12 GeV proton synchrotron of KEK are measured at the Super-Kamiokande 250 km away from
KEK. Recovering from the accident of the Super-Kamiokande, they restarted measurement in the last
December. They plan to double the data obtained before the accident and the shutdown of the KEK PS.

KEK and JAERI are constructing an accelerator complex called J-PARC in the Tokai-campus of
JAERI. J-PARC is a multipurpose project ranging from pure science to the transmutation of
nuclear waste. Among the experiments related to particle and nuclear physics, to which IPNS is
responsible, study of the hyper nucleus is one of the unique features of the project. It is also very
important that we can start a long-baseline neutrino oscillation experiment as soon as possible
using the neutrino beam produced by 50 GeV proton synchrotron of the complex.

The world community of the high energy physics desires to have a linear collider. In order to
realize it the International Staring Committee was organized and the technology choice of the
accelerator is in a critical stage. We, IPNS, wish to construct the linear collider in Japan and for this
purpose we will make our best effort.

Besides these major projects, there are many activities that are giving wider spectrum to the research
at IPNS. In particular those activities that could be seeds of a future project should be encouraged.

The author of this article, Prof. Makoto Kobayashi, is the new director of
the Institute of Particle and Nuclear Study. He is a well known theorist,
especially by the Kobayashi-Maskawa theory.
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Looking back the history of IPNS

Before the start of the new KEK in 1997, there had been long discussions for the future of accelerator-
based fundamental science among various participating groups. A clear conclusion was reached on the
form and operation of the new organization. Having taken a part in the decision, I always felt like shar-
ing the responsibility to make the discussed ideas real.

The largest objective was the start of the construction of high-intensity proton facility that had already
been striven for over a decade and was the major motivation for the INS of Univ. of Tokyo to get together
with the former KEK. On the other hand there were many exciting experiments and projects to be con-
ducted by the newly formed Institute of Particle and Nuclear Study. For instance, both the Belle and K2K
experiments were about to be constructed. Other experiments at the 12-GeV PS and several international
collaborations abroad were running. A new large-scale international cooperation for ATLAS had to be
started. The new fortified Institute was expected to carry these programs, providing good opportunities
for university groups to conduct exciting researches, without being affected from the organizational
change. The new KEK also wished to make itself more open and visible to the world community and
measures were taken for this purpose.

Looking back, I find most of the wishes are being realized in a marvelous way. Now the J-PARC pro-
ject, including the 50-GeV PS, is under construction in cooperation with JAERI. Both Belle and K2K experi-
ments are showing wonderful outputs that attract world-wide interests. The theory group is also enriched
attracting many young theorists. These productive programs invited more physicists from abroad. By now
most of the research projects at the Institute are carried out by international groups. It was a great pleasure
to see everybody who came to KEK enjoy working on frontier physics that made her/his long trip worthy.

Shortly before my term ended, a colleague asked me if there was any lingering concern left. My
immediate answer was "No". Many things went very well and I was really pleased to be able to pass on
the responsibility to Kobayashi-san when the IPNS is in such a good shape. Clearly there were plans not
yet realized and much improvement are needed to support users from abroad. Our successful years
could not come without the hard working researchers and supportive administration people. I was a new
comer to Tsukuba and the helps from other leaders in the management were indispensable for me to get
through the years. Yet, I think I did my best, too. The success of the Institute owes much to the
Accelerator Laboratory and the Applied Research laboratory as well. I see a bright future for KEK, even
when the surrounding environment may be changing drastically, as long as such a good spirit is kept.

The author of this article, Dr. Sakue Yamada, was the former director of
the IPNS. He is back to research activity going at DESY. He is a Prof.
Emeritus of Univ. of Tokyo and of KEK.
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Looking back the history of IMSS

The Institute of Materials Structure Science (IMSS) was founded in April 1997 combining for-
mer Photon Factory (PF), Neutron Facility (KENS), both of KEK, and former Meson Science
Laboratory (MSL) of the University of Tokyo. I have served as the director of this new institute for
six years till the end of last March. Now let me examine to what extent my contemplation to
develop the research activity of the institute was materialized in my director period.

Major plans that I initially proposed are summarized as follows.

1. Implement large-scale instrumental upgrade of the two existing light source facilities, PF and

PF-AR, to make them competitive with the third generation sources.

2. Secure budget for the construction of a high intensity proton accelerator to revitalize over 20

years old KENS and MSL and make them one of the most advanced facilities in the world.

3. Organize strong research teams in a few promising fields and support their activity by

assigning highest research priority.

As for the light source upgrade plans, we realized a very successful improvement over the 6.5
GeV PF-AR facility. It included replacement of the whole accelerator vacuum system and con-
struction of a new experimental hall. To my regret the plan to introduce a number of additional
straight-sections for insertion devices into the 2.5 GeV PF-ring has not been realized yet.

In 2001, the future plan for KENS and MSL came off as a high intensity proton accelerator com-
plex, the J-PARC project by a joint effort between KEK and JAERI. The complex includes a 3 GeV
rapid cycling synchrotron with a design beam power of 1 MW to provide world highest intensity
neutron and muon beams to the facilities.

We selected research fields of structural solid state physics and structural biology to be given
high priorities. A research program was launched to pursue the structural solid state physics in
collaboration with four outside groups tightly connected to KEK experimental facility through a
computer network (so called co-laboratories). We could raise a powerful structural biology group
and make their laboratory to be one of the leading structural biology research center in Japan.

Importance of particle accelerators is getting more recognition in advanced research fields of
materials and life sciences. I feel I made a certain contribution to furthering this scientific develop-
ment as the IMSS director.

— The author of this article, Dr. Yoshitaka KIMURA, the former director of

12¢)

IMSS is actively participating in J]-PARC project, helping young accelera-
tor researchers. He retired from KEK last April.
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Belle Experiment Update

The evidence that the behaviors of a particle and that of its anti-particle are not identical, called
CP violation, has been one of the most important physics subjects. The CP violation in the B-
meson (one of the elementary particles) system was first observed in summer 2001 by two B-
factory experiments: Belle at KEK (see KEK News Vol.5 No.1 2001 and Vol.2 No.3 1999) and BaBar
at SLAC in the U.S.A. Since then, the KEK B-factory accelerator (KEKB) upgraded its performance
remarkably and has achieved the highest luminosity (= measure of the intensity for the collisions)
of 10* cm™sec™. By the summer 2003, the amount of data became 5 times larger (152 million B-
meson pairs) and size of the CP violation was measured precisely (sin 2¢; = 0.733 + 0.063) for the
first observed mode, B to charmonium (mesons consist of charm and anti-charm quark pair) and
neutral Kaon, such as J/wK¢. This is quite consistent with the expectation of the Kobayashi-
Maskawa scheme in the Standard Model (SM).

With the data sample much larger than befor, we can now measure the CP violation in the B —
¢K? decay mode which has much smaller event rate (~1/100) than B® — J/wK?. We found 68 B’ —
@K events and measured the size of the CP violation, sin 2¢; = -0.96 + 0.50. The observed asym-
metry data for J/wK¢ and ¢K? are shown in Figure 1. The ¢K£ clearly shows asymmetries different
from those expected by the SM, i.e. those of [/wK¢. The probability due to a statistical fluctuation
from the SM is less than 0.1%. The B” — ¢K¢ decay is known to occur through a process involving
“quantum fluctuations” where the b-quark splits, for a brief instant, into much heavier particles: a
t-quark and a W boson in the SM (Figure 2). This quantum fluctuation could occur with new heavy
particles beyond the SM and their effect might appear as anomalous value of observed sin 2¢.
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Figure 1: The observed asymmetry between numbers of B° and anti-B° decays at equal intervals of the decay time for
(a) B® = JiwKS etc. and (b) B® — ¢KE samples. Solid curves are the fit results to the data, while the dashed curve in
(b) shows that expected from the SM.
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