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Thursday Afternoon, August 17
Opening Remarks by Nobuhiro Kosugi
Session 1. Fundamental Aspects (chair: Nobuhiro Kosugi)

Joseph Nordgren, Uppsala Univ., Sweden
Resonant Soft X-ray Emission for Materials Science and Chemical Physics

Shik Shin, Univ. Tokyo/RIKEN/SPring-8, Japan
High resolution soft X-ray emission spectroscopy of transition metal compounds and heme proteins

Uwe Bergmann, Stanford Univ., U.S.A.
Advances in X-ray Raman Spectroscopy in both Resonant and Non-Resonant Applications

Kenji Ohmori, IMS, Japan
Visualizing and controlling picometric quantum ripples in molecules

Get-Together Party

Friday Morning, August 18
Welcome Address by Hiroki Nakamura (Prof., Director-General of IMS)
Session 2. Molecules & Raman effects (chair: Takaki Hatsui)

Marc Simon, LCP-MR, France

Resonant inelastic X-Ray scattering around the chlorine K shell of the HCI molecule: role played by the nuclear dynamics in the tender X-Ray
region

Stephane Carniato, LCP-MR, France

Theoretical Simulations of Resonant Inelastic X-Ray Scattering Spectra in K-shell CI Core-Excited Chlorinated Molecules

Victor Kimberg, IMS, Japan
Resonant X-ray Raman scattering: Doppler effect versus scattering, role of the detuning and the shape of the spectral function

Alexander Fohlisch, Hamburg Univ., Germany
Vibrational and thermal effects in resonant inelastic X-ray scattering

Friday Afternoon, August 18
Session 3. Poster Session

Session 4. Materials Science and Experimental Techniques (chair: Eiji Shigemasa)
Jinghua Guo, ALS, LBNL, U.S.A.
Resonant inelastic soft-x-ray scattering studies of nanostructured strong correlated materials

Munetaka Taguchi, RIKEN/SPring-8, Japan
Theory of Resonant Inelastic X-ray Scattering at Transition Metal L2,3 edge: dd Excitation, Charge-Transfer Effects and Their Interplay

Hisashi Hayashi, Japan Women’s Univ., Japan
Resonant inelastic x-ray scattering spectroscopy for advanced XAFS studies

Takashi Tokushima, RIKEN/SPring-8, Japan
Development of a high performance slit-less spectrometer and a liquid flow cell for soft X-ray emission spectroscopy

Takaki Hatsui, IMS, Japan
Development and performance of a transmission-grating spectrometer for soft X-ray emission studies

Coryn Hague, LCP-MR, France
Preparing for resonant soft x-ray Raman spectroscopy at SOLEIL

Conference Dinner

Saturday Morning, August 19
Session 5. Water and Solutions (chair: Hiromi Okamoto)

Lars G.M. Pettersson, Stockholm Univ., Sweden
Theoretical and experimental x-ray investigations of liquid water structure

Shinji Saito, IMS, Japan
Theoretical study of two-dimensional Raman spectroscopy: Anharmonic dynamics and local hydrogen bond network structure in liquid and solid
water

Susumu Okazaki, IMS, Japan
A molecular dynamics study of vibrational relaxation of solute molecule in solution

Shaul Mukamel, Univ. California, Irvine, U.S.A.
Non-linear ultrafast X-ray spectroscopy; Theoretical challenges

Closing Remarks by Nobuhiro Kosugi
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November 20th, 2006

8:50- 9:00 Opening
9:00-10:30 Nobuhiro Kosugi |
10:40-12:00 Hiromi Okamoto
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14:00-15:30 Tatsuya Tsukuda
15:40-17:10 Takuji Ogawa (IMS)
18:00-20:00 Poster Session

November 21st, 2006
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10:40-12:00 Yasuhiro Ohshima
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Report following a visit at IMS, Okazaki on August 16—-19 2006

E. Joseph Nordgren

Comments on organization and special matters

During a visit at the Institute of Molecular Science on August 16-19 2006 | had a chance to meet several scientists at IMS and
discuss their scientific programmes, as well as making a lab visit. Interaction with IMS scientists was also facilitated during the 66™
Okazaki Conference IWSXR “International Workshop on Soft X-ray Raman Spectroscopy and Related Phenomena.” Among other
matters discussions during the visit also addressed issues regarding the IMS promotion system, interaction with universities, working
conditions of senior scientists, etc.

Let me briefly address some of the matters discussed during the visit, starting with the promotion system and the interaction with
universities. The applied strategy of giving a young researcher with ambitions and a good forecast the possibility to focus on the
development of his/her ideas in a resourceful environment as an associate professor is a good one. This is often a quality driving
factor for which research institutes historically may have had an advantage compared to universities, at least in some parts of the
world. The Max Planck institutes in Germany are good examples of this. However, there are also other examples, where research
activities at institutes have run the risk of stagnating due to lack of dynamics. In Sweden, for instance, this notion led to the discontinuing
of the operation of some research institutes pursuing basic science (which, according to my own view, may not have been the optimum
solution).

It is important to have in place mechanisms that maintain dynamics in terms of inflow of ideas and incentives for renewal. This
is preferably accomplished through a balanced interaction with universities, as applied at IMS, where exchanging young scientists
offers opportunities for renewal. Scientific exchange through various guest researcher programs is efficient in this respect, and they
should preferably go in both directions, and include universities worldwide. The rule that an associate professor can not be promoted
at IMS is probably generally a good one. However, there may be very special cases where the institute makes a severe loss of
competence when an associate professor has made particularly excellent work and build up of ground-breaking new science. If one
can not allow for exceptions one could think of forming a special link to the person in question and to the university where he or she
is moving, in order to retain this very special resource in terms of a joint effort.

Regarding the question of a strict retirement age of 65 | would like to make the comment that lack of strict retirement may be a
hindrance for renewal. However, as many scientists still have much to offer at the age of 65 one would like to find a way to implement
retirement in a way that allows this resource to be utilized. The implementation of such a system could be a question of changing
the role from one who leads to one who counsels and guides. The American “retirement-free” system is often attracting prominent

European retired scientists who can continue their career in a successful way.
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Independence of the full professors at the institute is an important principle. In my view one should put all the effort into the
candidate seeking process to assure that one gets the absolutely best people. After being installed as full professor independence with
respect to science is crucial, although everyone would of course have to be evaluated at times to assure that high international standing
is maintained. These evaluations would also guide funding allocation. Regarding associate professors one should also try to allow
maximum independence as this is important for the training, although the integration in a particular project defined in a wider context
may put some limitations.

The research groups are generally not very big at IMS, which to some extent is at variance with respect to some other institutes
in the world, where one tries to establish over-critical excellent research environments. Although the limited size may give opportunities
for a larger number of different activities, under-critical size may limit rapid development of new ideas. One may therefore want to
add another research associate to the groups in some cases and to allow for flexibility in hiring postdocs if good candidates are at
hand, and one may also want to stimulate collaboration. With intensified collaboration between groups at IMS and project cooperation
and integration with university researchers one is likely to maintain efficient research structures with dynamical properties based on
group sizes not much bigger than presently found at IMS.

The trend in the world that research is increasingly more difficult to fund unless it has a well defined technical or societal
application poses problems to science as well as applied science. Molecular science is subject to rapid development and increased
significance in many areas of science and technology. In order to be successful in funding basic molecular science one has to be able
to make clear the importance of understanding the connection between the fundamental properties of molecular materials and their
applications. Science history is a good companion in this endeavor as it offers ample examples of how basic knowledge emerging
from fundamental studies has been crucial for technical applications. This is to some extent a pedagogical problem, and by joining
efforts among groups in formulating proposals for future research, painting the picture with the brushes of different groups, one may
be able to master this pedagogical problem. This process may also lead to a natural restructuring that, in turn, leads to even more
efficient and creative research environments.

Photon science is of utmost importance for the advancement of molecular science. This has been the case and this seems to
become even more evident in the future. There is no accident that a few of the largest research facilities in the world, like DESY in
Germany and SLAC in USA are shortly redirecting their efforts entirely into photon science, with new projects in synchrotron
radiation and free electron laser activities. Lasers and synchrotron radiation facilities will play a very important role for molecular
science. Molecular science based on lasers, synchrotron radiation and free electron lasers are likely to be an expanding area with
many applications. Ultra-fast processes become accessible for study with these techniques, and very dilute systems, like mass selected
clusters, will lend themselves to studies owing to increased brightness of photon sources. Coherence properties also for VUV radiation
will allow new classes of experiments. Advancement of the photon facilities and work to co-operate them in highly synchronized
modes will form interesting new means of study of molecular materials.

There are good examples of advanced instrument development at IMS. Again, science history clearly shows that significant leaps
in science are often associated with new instruments or experiment techniques. By efficient integration of researchers and facility
staff this is an area that could be successfully pursued also in the future.

As mentioned above exchange programs should include universities overseas, and one should try to adjust the terms in a way
that optimizes the probability for success in engaging scientists as guest researchers. There could be different categories of guest

scientists, from postdoctoral level to more prominent senior scientists. It may be valuable to think about a two-way exchange with
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the same institution, so that deeper contacts are established between several persons (on various levels) at both IMS and the overseas
institution. This may also help to overcome any cultural barriers that might exist, and aid in the planning of visits.

It is very stimulating to note that the Okazaki Conference Program restarted with the 661 Conference in August of 2006. This
conference presented a highly appreciated program and was a well-organized meeting. The continuation of this series is likely to
have a very positive effect on the rate of exchange with overseas institutions.

The system of engaging foreign councilors for a two-year period to advice on the research at IMS is worth pursuing, possibly
with coinciding visits of the councilors. It might be valuable to use a format where an evaluation is carried out based on a written
report and future plan account communicated in advance in addition to the visit interviews. It could also be considered whether the

councilors should take part as adjunct members at a council meeting when applicable.

Comments on research programmes

Professor Takuji Ogawa is conducting a research programme in the field of molecular electronics. Of great importance is the
study of topological and electronic properties of nanostructures, and as a major tool he is using AFM instruments in the point contact
current imaging (PCI) mode. This offers information on the topography and electrical conductivity simultaneously avoiding structural
damages due to the loading force of the tip. Professor Ogawa is presently also developing a two-probe AFM.

The research is stimulated by the foreseen fundamental limitations of the current use of semiconductor devices and magnetic/
optical discs in information technology. Professor Ogawa and his group are studying the prospects and problems of single molecule
devices for future information technologies and other advanced applications. The operation principles of these devices are based on
single molecule phenomena, such as electron transfer and direct electron-hole recombination. Metallo-porphyrin complexes are
examples of systems that have been studied in this context. One finding is that the structure of the axially coordinated complexes
depends on the center metal, such that when magnesium was employed as the center metal, a 1:1 coordinated complex was obtained,
whereas for zinc or rhodium porphyrins sandwich-bonded complexes form. The single wall nano-tube (SWNT) wiring method and
PCI-AFM can be very effectively combined to measure transport across single or several molecules. This combination allows the
simultaneous observation of the topography of the molecules on the electrode during measurement, and using this technique, a nano-
rectification device has been controllably wired onto an SWNT by chemical synthesis.

Professor Ogawa is conducting a successful programme in molecular scale electronics, showing an intense recent publication
rate (12 papers so far in 2006). His main project, combining SWNT for wiring and organic molecules for function, applying advanced
measurement techniques, is likely to show continued progress and to deliver interesting results.

Professor Hiromi Okamoto is conducting research in the field of collective excitations of electrons on metal surfaces, surface
plasmons. This is an area of considerable interest for many different science fields. Surface plasmons are extensively studied not
only for their fundamental interest, but also for applications to sensor technology to characterize molecules on the interface between
metals and dielectric media. Extremely sensitive surface enhanced Raman scattering (SERS) has found wide-spread applications,
e.g. in sub-diffraction limited microscopy, and plasmonic devices are subject to intense interest for its properties in laterally confined
metal structures. Dispersion relations of surface plasmons are of fundamental interest and subject to studies by professor Okamoto
and his group. They have, for instance, in a scanning near-field optical two-photon-induced photoluminescence microscopy study
of gold nanorods demonstrated that the rods show spatially oscillating patterns along the rod axis, which could be associated with

the plasmon-mode wave functions, as the images reveal characteristic features reflecting the eigenfunction of a specific plasmon
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mode as well as electric field distributions around the nanorod. The scientific activity of professor Okamoto and his group reflects
high quality and well-chosen directions of study.

It is important that the Laser Research Center for Molecular Science can keep a critical mass and replace the associate professors
that have moved on to other laboratories. The high-power CW green laser achievement of professor Taira is one of many good
examples of the work.

Professor Ohmori is conducting studies of quantum mechanical interference in molecular systems due to the relative motion of
the nuclei. Interference results from natural spreading of the wave packets during their propagation. For co-propagating wave packets
the interference pattern, which involves components from the different partial waves having the same momentum, is very time-stable,
whereas for counter-propagating wave packets the interference pattern is localized in space only during the crossing time. In order
to be able to observe the quantum interference professor Ohmori and his group have developed a system with extremely high temporal
and spatial resolutions and robustness. This is a highly impressive achievement. Professor Ohmori has proposed a way to perform
quantum computations by combining an ensemble of molecular states and weak laser pulses. His work is very advanced and at the
very fore-front in the field.

During the 66™ Okazaki Conference professor Okazaki presented a molecular dynamics study on vibrational relaxation in solution.
It involved e.g. investigation of the influence of single- and multiphonon processes, quantum effect influence on relaxation time, as
well as coordination depth dependence of the energy flow. The presentation was well made and received, and it reflected significance
and validity of the study.

Professor Saito presented a molecular dynamics study of two-dimensional Raman spectroscopy, showing that mode-couplings
can be clearly observed as peaks corresponding to frequency sums and differences. In particular, the icosahedric ice anisotropy and
amorphous ice local hydrogen bond network structures were shown to be sensitive to 2D Raman spectroscopy, and that this method
can probe these properties in water. Professor Saito gave evidence of his significant standing in the field of molecular dynamics and

study of water systems in particular.
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Report to Director-General Hiroki NAKAMURA

To: Hiroki NAKAMURA, Director-General of IMS
From: A. Welford Castleman, Jr., Eberly Distinguished Chair in Science, Evan Pugh Professor
Subject: Report of my visit, November 11-16, 2006

Pursuant to your request | visited the IMS during the afore listed dates and reviewed the program accomplishments and activities
of number of members of your institute. The following summarizes my findings and brief recommendations.

It is often said that chemistry is the “central science,” and the synergistic activities underway at Institute for Molecular Science
represent premier examples of this fact, with programs spanning fundamental activities in areas from biology to materials science.
Clearly science in Japan derives a great deal of its recognized prowess from the research activities of the IMS and also the facilities
it provides researchers to undertake work at cutting edge of science in a number of areas. Despite the many advances which | witness
during my various visits to the IMS, one disturbing trend is the progressively diminishing financial resources provided by government
funding, a fact which slowly erodes the breadth of the scientific activities which can be pursued. This is detrimental to the IMS, but
on a bigger scales, to science in Japan, in general. An especially shortsighted change made throughout Japan by the government was
“privatization,” which requires scientists to seek individual funding of projects and most disturbingly decouples the government from
direct funding of institutes as well as university faculty positions. Another financial situation which adversely impacts student choice
of science as a career, is the comparatively low stipends available for those pursuing a PhD degree, about half of the financial amount
provided to students in the US. In view of the large number of institutions impacted by the above mentioned matters, one can hope
that the government will take appropriate action to rectify these very serious problems.

One recent development that | became aware of during my visit is the very promising proposal of “networking” which is under
consideration. The idea of country wide sharing of research instrumentation, if implemented, will have a major impact on the ability
of universities at all levels to have access to advanced instrumentation and to be able to pursue research activities that they would
otherwise not be able to undertake. This unique idea should find support by both university researches as well as government funding
decision makers as it will enhance the research capabilities in chemistry, and at the same time reduce the financial pressure on available
resources. It should also have the added benefit of furthering interaction and possible collaboration among researchers throughout
the country.

The IMS continues its major impact in the area of chemistry and related areas of science. | found its two main activities, namely
providing a breadth of fundamental scientific research in key areas and offering advanced research facilities to its Institute members
as well as the broader research community to be healthy despite the adverse funding situation. The Director-General and his key
scientific staff deserve special commendation.

The state of science at IMS is very healthy. Numerous individuals with whom | met described activities at the cutting edge of
their individual research fields. Importantly, it was easy for me to understand and appreciate the synergistic effects arising from cross
fertilization of ideas which are emerging among various individuals who are interacting at the IMS.

One area of current world wide interest is nanoscience. Several of the scientists with whom | met are directly involved in the

2680 00O DOODO



Nanoscale Science Center, and form a key nucleus of activities. Others were expecting to move to the center in the coming year and
in my opinion most everyone with whom | interacted had research activities that would easily fit within the nanoscience umbrella
and could actually broaden the intellectual pursuits and scientific directions. At the moment there is clearly a kernel on which to
further build. The area of bionanoscience is a very promising future direction and the center is well positioned to make advances in
this area.

Professor Kobayashi is undertaking some impressive and important work in the area of novel electronic and magnetic functions,
particular photocontrollable molecular conductors and colossal magnetoresistance. | understand that he is expected to retire soon; it
would be both to his as well as IMS’s benefit if a mechanism could be found whereby he could continue to be active in this field,
one in which he continues to make especially valuable contributions. His work relates to superconductivity, an especially interesting
area both intellectually as well as in terms of potential applications.

Professor Tsukuda is conducting work at the forefront of nanoscale science, developing in collaboration with Professor Sakurai,
methods to synthesize and explore the reactivity of ligated gold nanoparticles. Their findings with test reactions of an aerobic nature
show dramatic size dependences. This is significant, and may shed light on the fundamentals of further understanding catalytic
behavior, in view of his findings of a relationship with plasmon intensities of the particles. In particular they observe catalytic activity
and the plasmon intensity to vary inversely with size. Sakurai’s work on carbon systems also provides insight into synthesis of
materials including ones of interest for electronic devices.

A valuable interrelationship pertains to the work of others in the center. For example is the interesting work of Professor Ogawa
who is also working on gold particles, carbon nanotubes, and especially general issues in molecular electronics. He seems poised to
make an important new development of a two probe AFM device that will enable what were heretofore impossible measurements
on molecular systems to be accomplished. Professor Jiang has set the course to pursue the topic of dendramers which enable selective
encapsulation of molecular species, leading to many new materials with unique properties. The research has the potential for developing
materials with broad applications, from biology to new soft magnets. One major goal which will be an important accomplishment
will be the use of light to attain spin transitions and charge separation.

Professor Nagata has an intriguing research activity with the goal of devising artificial molecules to accomplish photosynthesis.
The work has the potential for important basic findings leading to new understandings how nature undertakes photosynthesis, as well
potential applications of light harvesting and eventually solar energy conversion. Another activity which was described to me that
involves potential biological applications, was the research program of Professor Urisu. | was particularly intrigued to learn about
the research that involves an understanding of ion channels and cell membrane sensors, and potential to understanding of neuro-
diseases such as Alzheimer’s. Professor Urisu’s pathway to this line of research was particularly surprising, but demonstrated how

scientific progress depends on past experiences.

One of the major functions of IMS is to make available advanced instrumentation to enable the study of research issues at the
cutting edge of modern chemistry. Professor Kosugi directs the UVSOR. Its upgrading several years ago continue to make it a facility
of major importance. He has organized its use in a manner which functions well as a valuable user facility for other scientists in
Japan, of some 600 in number who use it each year. Appropriately, in addition there are beam lines that are also dedicated for the
use by members of the IMS. Historically it was the first advanced light source in Japan built solely for chemistry research, and has

been a prime example of the value that derives from the access to such machines. In coming years the IMS should consider proposing
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to the government other such major instrumentation beyond the 920 MHz NMR and advanced electron microscope which are other
good examples of the benefit of an organization like the IMS.

As | have pointed out above, in my opinion, the IMS has considerable strength in a number of areas that may be administratively
separate from nanoscale science, but which would easily fit in and broaden the scope of the center. Three scientists who come to
mind include Professors Yokoyama, Suzuki and Yakushi. | understand that Yokoyama is expected to transfer the Nanoscale center in
the spring. His discovery of magnetic circular dichroism in the vuv and related work near work function thresholds is particular
interesting and the application to ultrathin films provides a direct connection to interests of others in the center, as does his work on
Co nanorods. His research is an example of an area that depends heavily on the (Free electron characteristics of) UVSOR facility.
The work of Suzuki and Yakushi demonstrate the prowess of the Institute in the area of organic materials and their potential to
electronics. Suzuki has a well defined plan to purse fundamental work on issues in the area of photovoltaics. Yakushi’s work on
charge ordering in organic conductors is another example of the strengths of IMS in organic electonics. Promising new basic
understandings can be expected to arise from work on pressure effects influencing the phase transitions of charge ordering, as well
as the onset of superconductivity.

The IMS continues to be a lead organization in chemistry research, known and respected throughout the world scientific community.
The Institute has obvious strengths in conducting fundamental research as well providing a focal point for offering advanced
instrumentation to the chemistry community throughout Japan. Interest in the fundamentals of nanoscale science are actively being
pursued at IMS, and members of the organization have a particular advantage in having strengths in areas such as soft/organic materials
This can be expected to be a field of growing interest and importance, and IMS should capitalize on their strengths in this area.
Finally, I wish to thank all of the scientific staff members for taking time to describe their work in detail, and in such a friendly and

enthusiastic manner.. | greatly enjoyed my visit to the IMS.

oo

gbooooooooo

gbobooboooooooogoon
Al0OO0DO0OO0OO0oOO0obOOobOoooboooonDo
gbobobooboobooboboboboooon
oo omobhoboooooboboboo

gooboobooooboobooboooobooboobobooboobobobooboobobooboobobbobooon
gbobooooooobobobooooooon

Chemistry DO OO0O0OO O0O0OOOO" OOOO0OOOOO0ODOOOOOOOOODOOODOOOOODOOOODO
gbobogoboobooooooobooboobobobobobobooobooooooboboboooboboboboOonn
gbobgobobooobooooooobooboboboboboboboooooobooobooboobobobobonn
gbobobooomooboooooooboboboooooooboobobboboobobobobooboooooboon
gbobooboobooooooooobooboboboboboboboooooooboobobobobobOoboon
gbobogoboobooooooooobooboobooboboboboboooooobooobooobobobobonn

200 00o00ooon



gooooooobooboooobooboooobooobooboobobDOoD oo DoboboobOoo
gooboooooooooboobobobobooooooooooboobobobobobDobDobooboLobobo
goobooooooooobooboboboboboboooooooboobobobobobDobDobooboLobobo
gooogooooooooooooboboboboboooooobooboobobobobOobOobDOobDOobDOon
goobooooooooobooboboboboboboooooooboobobobobobDobDobooboLobobo
gooood
gbooboboboooboooooooooboooobobobobobobobDobDoboobOooboboLobobo
gobooooooooooooooboboboboboooooooooooobobobOobobDobDOobDOon
goboogoooobooooooooooobobobobobooooooooooobobobobobDOobDOoboOoo
gooboooooooooooooboboboboboooooooboobobobobobDobDobooboLobobo
gobobboboooobooboooooooooboobobobooboooboboboboboLoooboDobDUobOobo
gboboboooogooboooobobooooooooooboobobobbooboooDobDoboboboo
goboboboboboobooooooooooobobobobobDoboobDoboDobooboooboobobobo
goobogoobooboooooooooooboboboboboooooDooooooboobobobobobOoDbOoo
goobooooooooooobooboboboboooooooooboobooboobobobOobobDOobDOobDOon
oo
gbooboobooboooboooooooooooooboobobobobDoboboDoboDoboobOoobobobobo
gooogoooooooooobooboboboboboboooooooooobobobOobobDOobDOoDOoon
gbobobooooooobooboboboboobooooooobobOobo
gboobooboobooooooooooobooboobobobobobDoboooooooobOoobobobobo
goooooooooooooboobobobobobobooooooooOooboboboboboboDbOoo
goobooooooooobooboobobobobooooooooobobobobobobDobDoboobobobobo
goooooooooooooboobobobobobobobooooooooobobobobobobOoDOoon
gooooooooooooooobobobobobobooooooooooobobobOobobDOobDOoLDOon
gooood
gbooboboboboobooooooooooooobobobobobobobDobooboooboobobobo
goobooooooooooooooobobobobobooooooooooboobobobobobobDOoo
gooooooboooobooobooboboboobobooobDooboboo0obDoobooboboboobDUobDbo
goboboboooooboboboooooooboboboboboooobobobobobbobooDobOobDUobOobo
gbooboboobooooooooooobooboobobobobobooooooooboobOoobobobobo
gooboooooooooboobobobobobooooooooobobobobobobDobDoboobobLbobo
goobogooooooooooooboboboboboboooooooooooboobobobobobOoDOoo
goobooooooooooobooboboboboooooooooboboobooboboboboboboDOoon
gooboooooooooooboobobobobooooooooobooboobobobobobDOobDOoDOobDOon
gbobobooooooboobobobooooo
gboobobooobooooooooooobooboobobobobobobobDobDoboobooobobobobo
goobooooooooooooobobobobobooooooboobooboobobOobOobobDOoDOobDOon

gogooboooooan



oooooobooboooo ARMODOOOODOOODOOODOOOODODODOODOODODOODOODODOD
gbobogooooooooooooboobobobobobooooooooooobobobobobobOoDbOoo
goboobogooboooooooooooboboboboboooooooooooobobobobobDOobDOobDOoo
obobobooboooobuoboboboboboooobooo

goooboboboboboboboooooboboboboooooooDobDobboboboboboboo
gbobooobooboooobooooooobooboobobobobobDooooooboobobobobobOobDOoon
gboboooboooboooooooooboobobobobobooDoooooooobobobobobobOobDOoon
gobooboooboobooooooooboobobobobobobobDooooooboboboobobobobOoo
goboobogooboooboooooooooooboboboboboooDoooooooobob0obOobobDOoDOobDOon
goobbobobooboooooobobobobooooooobo@WooooDobobobobobooooobooo
oboobooboooooobogooo

gooooooooobobobobobobobooooooboobobobobobobDobDoboboooo
gboooobuwvsorRObooooooooooobooboboobooooobDobOobobobobooboooobDobo
oobobooboboboboboobooooboooooooooboobDob0obobOob0oboboboobbooOoo
gobobogoooooooooooobobobobobooooooooooooboobobobobobOobDOoon
goooboooobooboobooobobotboobooobooboboboboOobobobUobDboobobDboDbOoo
goooboobooobobooe20MHZINMROODOODODOOODOOODODOOOODOODOODOODOO
gboboboboooooooobogoo

goooooooooboooboobobobobooooooboobobobobobobDobDoboboooo
gbobogoooooooooooooobooboobobobobobDoooooooobbOoboLoobobobOoo
gobobogoooooooooooobobobobobobobobDoooooobobobobobobOoDbOoo
gobobogoobooooooooooobobobobobobobobDooooooboobobobobobOobDOoon
goooboobooboobboobobooobuobooboobuvsorRbDOODbDOObUOODbOODDOODOO
gooboobooboobooboooooooboboobobobobobobDooooooboboobobobOoDbOoo
gobobooboobooboobooooooobooboobobobobobDooooooboobobooboboboDbOoo
gboobooboooooboooooobooobobobooooooobDobobobobobooooLDobDobobOobo
gobobogoobooobooooooooooobobobobobooDoooooooobobobOobobDobDOobDOon
oboooooogo

gooooboooobobobooooboobooboobooboobooboobobDooboobobDbobooo
gbobogoobooobooooooooooobooboobobobobobDooooooboobobobobobOobDOoon
gbooooooooboboboooooooboooobobobooboooboobOobOoboboboboboobDobDobo
gboogooboooooooooboobobobobobooooooooooooboobobobobobOobDOoon
ooboogoobooobooooooooboobobobobobooDooooooooooboboobobobOoDbOoo
goobobooooooboobobobooooooooboobobobobooboooobDOoDbo

2200000000



4-200 0000000004
4-2-10 00000000
0000000000000000000

0 goobooboooood
0 goobobobooooooog

(H)oooo
00 0000000000000000000MO00000000000000000000MO0O0000O0
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
ooooo

(000000000
000000D000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000D000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000D00000000000000000000000000000000000000000000000
00000000000
000000D000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
000000D000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000D00000000000000000000000000000000000000000000000
00000000000000000000000000
000000D000000000000000000000000000000000000000000000
0000000000000000000000000000C000000000000000000000000
0000000000000

3)0DooOoOoboooooood
gbooboboboboboooooboooboooobooboboboboboboOoboooobooobooboboobo

oooooooo2rs



goobooboboobooobooooooobooboobobobobobDobDoooooobOoboobobobOoDOoo
oboobooboooooogoogo
goooooooooooooboboboboboooboooboobobobobobobobDobooboooo
goboobogooooooooooooooboboboboboooooooooboobobobOobobDoDOobDOoon
oboboboooooobouobobobobobooooog
gobobogooooooooooooooboboboboboobooDoooooobooboboobobobOoDbOoo
gooogo
gboboooooobobobobooooooooobboboobob0obboboboboobooooo
gooboobobooooog
ooboobogooooooooooooboobobobobobooooooooboobobobobobDoDOoDOoon
gooobobooooooboobooooooobobobobobobooboobDobobobobbooboooDoDbOoD
gboboboooooboobobobooboooooobooboboboboboooobUoDbo

(40000
000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
0000000000000000
000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000

goooooooooboboboboboboooooobooobobobobobobooboobooboboobooo
goboobogooooooooooooboobobobobobooDooooooboobobobobobobDOoDOoo
obobobobooobooooboobo

gooboboboooooooooboboboboboboooobooboboboboboooOoo

2040 0000000



e oo0oooooooon =

ooooooooooooooooOoOboOoOoOoOoOoooooooooooooOoOOb0cOoOoOoooooooooon
0Doooooooooooooooooooooooooooooooooooooooooooo00O00onn
oooooo@oooooOooOooOooOooOooOoOoUOoOoLoUbbOOooOoOoOObOOOOOOOOOOOOOOO
ooooooooooooooboboOooOooooooooooooooOoboOobOboOoooooooooooooon
oooooooooooooooooboOooooooooooooooOoboOoOoOooooooooooooOOobonon
ooooooooooooooooobooboOoooooooooooooOoOobOboOoooooooooooooon
ooooooooooooooooOooooooboOoooooOoboOoooooooOoooooooo0oOoooooon
ooooooooooooooboboOooooooooooooooOoOoboOoOooooooooooooOo0Ob00n0Od
oooooooooooooooooboOoooooooooooooOoOoOoOoOoOoooooooooooOOboboOd
oobooooooooooboOoooOoOoOoUoOoOoOoooOooooo

oooooooooooOoOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOMOOOOO0
ooooooboooooooooooooooo0oOoooooo0oOooOoooOooOo0oooooboOoooooon
O N AR ER N
ooobobooooooouvsoROOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOCOCOOCOOCOOOOOOODOOO
ooooooooooooooooocooOoooooooooooooOOOoOOoOoOoooooooooooooOn
oooooooooooooooOooooUoooOooOooOoUOoUOoUOoUOobOOooOOOLOOOOoLoOoOoOOoboo
ooooooooooooooboboOooOoooooooooooooOoOoOoOoOoOoooooooooooOboboOd
ooooooooooooOooooboO0OoOooO0oOoOoOoooooO0oOooOoOoOoOoOooooOoOoooOoboOoOooOoboOooon
AsianlCorelProgram0 0000000000000 O00COO0OO0OOCOOO0OOOOOOCOOOOCOOOOOGOOOO0
ooooo

oboooooooooooooooooOoOobocboOoOooooooooooooOoOOboOoOoOoooooooooon
Oooooooooooooooooooooomoooooooooooooooooooooooo0o0o0on
ooooooooooooooooocooOoooooooooooooOoOOoOOoOoOoOoooooooooooon
oooooooooooooooooboooooomoobooooooooooOoNMROOOOOOOOOOO
oooooooooOooOooOoo@mOoboOooOoooboooooon

oboboboooogoars



So-10 oo

gooooooooobobobobobooboobooobooboobobobobobobobobobooboooo

gboboboboboboboobooooobooooboboboboboobooboobooboobobobobobonn
gbobogoobooobooobooooooooboobobobobobobobooobooboobobobobobobobOobon
gbobogobooboooboooooooboboboboboboboobooooooobobobobobobOobon
gboboobooooobobobobooobooooobobobobobooobobobomouoboboban
gboboobooooobobobwwoobooboooobobobobooooboooobobobobboboboobo
gboboooooboobobobooooog
gboomobobobobobobobobobobobobobOobOobOobOob@mboboobobobooobooon
gbooobobomooboobobooboobooboooboooobooboboobobobbooboobooboo
gbooboobobooobobobooooobobbomoboooboboboboboobobobooboboboobooonn
gboboobooboobooboooobooboooooobooooooobobobobobobobooboooboooboon
gbobogobooboooboooooooboobobobobobobooboooooboobobobobOobOobOobon
gbobogoboobooobooooooooobobobobobobobooooooboboboooobobobOoobon
goboobooobobboooobbooobboooobboobobbooobboobobbOoo0oobbOobY20MHzZINMRO
TEMOSEMOFIBOOOOOODOOOOOOOOOOOOOODOOOOOOOOO
goooooooooooboobobobobobooboobooooobooboobobobobobobooooo
gbobobooooobobobobooooooboobooboboboboooobooboobOoonbo

260 00 0000ODO0ODOO



o-20 OO OI D00 IUVSORL

uvsorROOODDOOoOODOOODOOO 7s00MevO OOODOO 160nm-rad D000 000O0DOOOOOCOOOO

goboobooobooboobobooboobooboobooboobooboOoobbOOobbOO0ObbOOoO0Do
oo oooboboobooobobobooooboobobooobobooboboboobbobobooboobooD
gooouvsor-NIOOoOO0OO0OO0OOO0DOOO0OOO0OO0 27nm-rad000000C0OO0OOOOODDOO 11GevVvOO
gbooboobobooboboboob MAX-MODODOOOOoOooOooboooooboooob@mooooobobobo
gboboboooboobooboobobooboooooooboobooobobobobomOoboboboboo@obo
gbobobooooobooooooooobobobobobobooboobooooooobobobOoboboboooboon
gboooboooooboooboobobobooobooboobbooboboob mObOobObOoobOoobbOobobo
gboboooogo

gboboboboboboobooboboboobooboboboobooobOoovuvsorRbOObOOooboOobDODO
gbobooooobooo

5-2-10UVSOR-IIOOO00O0O0O00ooogan
0000000 UVSOR-I000000000000000000000000000000000000000

gbobobooooobooooobooboboboboboboboboobooooboboobobobOobobOoboooboon
gboobobo MAX-1OOooOoooog uvsor-libooboooooooooobooboboboboooboooon
gboboooooo
nwooooooooooooooooooooOoooboOooboooDbDoOOoooOooobbOOoobboooooboooo
gbgdeooMevO ODOOOOODOODOODODOOO70IMevOODODODMOOOOOODOODODOOOOOODO
gboboboobobboboboobooboboboo@oobooboooob@moooooboomooon
gbobooooooboobobobooboooobooboobobobooboobooobooonoo

(2OUVSOR-IIOOOOODO 1W0000O000DOOO00DOOO0O0DDOOOO0DDOOOOODODODOODOOODOOOODO
gboboboooooboooooooooboobobobobobobooboooooboobobobOobobOobOobon
gboobooooobooooobooboboboboboooooboooboobobobobobobobobobooobooo
gboboboooooboobooboboooo

(3 UuUVSORrR-IOoOoOooooOOoOoooOOoO0ooOoOoooOOoOooobOooobOOoobooOoOooDOboOooDboOooDOo
gboobogooboooboooboooooooboboboboboobooboooooooboobobobobobooboooboon
gbobobobooobooboobooboo
4U0oO0O0o00DOOo00bDO00OOo0obOOo0O0OoDOOo0OoDOO00DOOODOOuVSoR-NNoooooooDaOo
gbobobooooboooooboooobooooooobooboboboboboboboboboboboobooon
gboboboobooboobobobooboobooooboobooboboboooobobobobooooobobooboon
gbobobmobobobooooooboboboboooooooboobobobobooobooobooooboobooon
gboooboooooboooooboobobobobobooboooobooobobobobobobobooboooooo
gboboboooooboobonbo
G)oooOoOo0obDOOoOooOoOoguvsorR-NOOoOoOoDOOoOO0ODOOOODOOOO0ODOOOODOOOOODOOODO
goo0o0oo0oDOoO0o0oboOo0oOoooOOo00oOo0ooooOooOooDbOOooboOOoOO0oD 27inm-rad 00O O 15nm-rad O

gboboooooogoarr



gbobogooooooooooooboboboboboboboDoboDooooooboobobobobobOobDOoo
gbobooooooto4dmboobooboboboboboboboobooboboboo

5-2-20uvsorR 00000 ooooooboon
UVSOROOOOOOOO000O0000000000000000000000000000000000000

goooboobooobobooboboboooooboobobooboboooboboooboboboobDoboboOoo
O00000O0OFELOOOOOOOOOOODOOOODOOOODOOOODuUkedODDOOODOOODOD FELOOO
0000000000000 Elettra0000 FELOODODODOOOODOOODOODOODODODOODOOOOODODO
gbobooooooobobobobooooooooboooboboboboObobobobooboobooo
oo

oo oooboobogoooboguvsor-Noooooobooooooooboboobooboboboboo
0000000000000 000000000000O0000000 200-250NMOI000O0O0OODOOOOOO
0oob0oboooooboobD FrELODOODOODOODOODO e00MeVvOODOODODOO70IMeVOODOODOOODOODO
gobooboooooooobooboboboooooooobooboboobooboobOobobobobboO 1IWwOO
gboboooooobdob FELOODOOOOOODODODOOOLOOOOODODUODODODObOOODOODOD
gobooboobooboooooooooboobobobobobobobDoooooobooboboobobobobOoo
gboboooobooboboboooooo

goooooooooboboboboboboboooooooooboobooboobobobobDoboobDooboog
goboobooboobooooooooboboboboooooobOobobobobbOooobDobDobobOobo
gboboooooobouobobU0o FrELOOODOODODbDODObOOOOOOODODUObOObDObDObOOOOODOD
goboboooboooboooooooobooboboboboboooDoooooooobobobOobobDOobDOobDOoon
gobobogooooooooooooboboboboboboooDooooooboobobobobobDOoDOobDOon
gobobooboobooooooooboobobobobobobobDooooooboobobobobobOoDbOoo
gbobobooooobooboboboboboooog

FELOODOOOOOOOOOoOOoOOobooboobooooobooobooooooooboooooooooobDoo
OO0O0OUVSOR-NOOOOOODOCOO0ODOO3ImODOOOOO0OOO0ODOO0ODOOOOOElettral DukeOd OO
oooobosonmbbodboooobooboobooboobob0oob0oboobobobobooboboboobOoo
oboooooogo

5-2-30UVSOR-IIO 0000000 0o0oo0oooooobooboboon
000000 UVSOR-IOO0O000000000000000000000000000000000000000

obobobooooobobobobooooog

LHooOoooOoOooooooooOoU0obDoOoOoOooOoOoUooDooooooOoooDo
gooooooboboobboooobooboobooboobDoobobDoobobobobobDooDbOoD O

gobobogooboooooooooooboboboboboooooooooooobobobOobobDOobDOobDOon

gobobooboobooooooooboobobobobobooDooooooooboobobobobobOoDbOoo

2800000000000



gooboooooooooboobobobobooooooooooboobobobobobDobDobooboLobobo
goobooooooooooooobobobobobooooooooooooboobobobobobobDOoo
gooboooooooooboboboboboobooooooooobobobobobobDobDobooboLobobo
gbobobooogoogboALsSOBESSY-HOOoOOoOOoOoouvsSorR-Nooooooobooboboboooooo
g0000O00sLs0ooo0oooOoopooOodOseleilO00OOO0O0OO0ODOOOODDOOOODODOOO

gooooobooooooboooboobooboooobDooboobboobbOoobbooboOobobDUoLoDo
UVvSOR-11OoooooboobobobobobobobobobobobuoboboobobobDobobooobooon
gobobobooooooobooooooobobobobbboboboooooboboboboboobobooo
gooboooooooooooboobobobobobobooooooooboobobobobobobOoDOoo
goooogooboobooboooboomooboboboooobooboobobDooboobOobobboOoo
gooboooooooooooboobobobobobooooooboboobobOobOobDOobDOobDOobLOobDOon
goobooooooooooobooBeBOODODODODODODODODOOOOODOOODLOOLOODODODODOO
gbobobooooognog

gbooboboboooooooooooboobooboboboboDoboobooooobobooboobobobOoDOo
goobobooooooboobobobooboooooooboboboboobooobooo

gboboboboooooooooooboooobobobobobDoboooooDoboobooooobobobo
gooooooooooooobooboboboboboooooobooooboobobobOobobDobDOoDOoon
goobooooooooobobobobobooooooooooboboboboboboobLDobooboboobo
OFELOOODOODOODOODOO

UoODo0o0Do0bobooooo

000000000000 0000000D00D000DO0O0OOSeleilD0DODDOODOODODOOODODOOO
0 O 0O CoherentlHarmoniclGeneration;]CHGOO O O 0000 000O0OCHGO M OOOOOOOOOOOO0OOO0O0O00O0
goooooooobooooDoboooooobo0boobDboobOo0o0ooDboobOo0obObOoobOoOooom O
gooo0oooooboooDbooob0booobooobDoOo0oo0b0o0oobOo0ooDboooDoOoOOoooDDboOoOoo
0do0oooobooooooDob0ooooooDoobo0ob0oooDbo0ooDoOoDbOb0oobLOo0oDboooDoOooDbOoo
0oo0oooboobooooDbooooooDooobo0ooDbo0ob0o0ooDoooDboooOoOooDbOOoOoDoo

cHcUOODOODOOOOOODDhOUODOOOO SASEODDODO0ODODOODDOO0ODOO0ODDbOOoODbOOOoDbOOooOooDg
goobooooooboobDbooooDboooDboooDb0oo0bO OO o0ooDoDoDo0oDbOOoOooDOoDOoOO
goooooboobooooDboobooooDooobooooo

5-2-4A0 00000000000
000000000000000000000000000000000000000000000000000

goboooobooboboooboooboooboooboob0boobDbOoobOoooDbooobDoobOoboD
goooooboobobooooobobobobooboboobobobobovuvsorRO Db ObobooobOobOoDbDOO
goobobobobobob0ob0oboboboboovuuvsoRObOObOODODODODODODODODOD
gobooboooooboobooooooogoooboboboboboooboboboboboOoooboobDUobOobo

oboboboooogoarg



goooobooobobooobooboooobooboob0ob ERLOObOO0OODOODObODDbDODOODOOD
gooooobooboobobooobobotboobooboooobooboboboboobobobOobDboDbOon

gbobooboooooobooboboboboooooooobDob0oobooboboboboboboooOoo
gbooboboboooboooooboobobobobooboooobooo

(UOODOO0O0o

UVSOROOOOOOOOOUVSOR-IOO UVSOR-NNOOOOOO0000000000000000000OO0
00000000000000000000000000

(01Gev 00000000

(O 2-3cevO 0000000000

(01Gev 10000000

0000 ()0 16eVv0 0000000000000 0000O0O0O000000000000000N0No0onoon
0000000000000000000000000000000000000000000000000000
000000 UVSOR-I00000000000000000000000000000000UVSOR-II0000
00000000000000000000000000 UVSOROOOOOOOOOOODOO0000000000
000D 2-3Gev0I 00000000 0OODOOOOOOOO0000000000000000O0O0ODOOOOOO
0000000000000000000000000000000000000000000000 UVSOROO
0000000000000000000000000(c)0 16eVvOODODODO0O Unm-rad000000000
0000000000000000000VUVOOOO0O0O000000000000000000 ERLODOOO
00000000000 0000000000000000000000000000000000000000
CHGOODODD0O000000000O0ODO0OO0OO0OO0OO0OOOO0D00000000000000

(oU00o0ooO00oDoo0ooooooooooooDo
gooooooooooooobobobobobooooooboobobobobobobDobDoboboooo
gbooboooboobooooooooboobobobobobooDooooooboobobobOobobDOobDOoDOoon
gooboboboboboboboobobobooboobobobOo uuvsSoORODOUDODODODODUODODODOD
ooobobooboobobooboooooooooooboooouvsor-lIoooooo cHGUOoooooooo
goboboooooooboobobobovuvoooooobobobooboooooooboboboboobooobooo
goboboooooooboooboboboboooooooobDoboboboboooboooobDOoDbo

R)PUO0Oo0O000OO0U0oOoO0oOooDOoO0obooOoooo

goob0b0o0o0o0o0db0UERLODODO KEK-PFOODODODODOOOOOOODOODOODODODOOOOOO
gobobooooooobobobobooobooooooboobvuwvoooooooobobobobooooooo
goooovuwvoooooogoooobogoobooboboooooooobooboboboboboooooobDobobobo
gobobobobobobobobOobobobU0bO0obUob0bU0bU0ObDU ERLOODODULDODOOOLOODODODDODO
gboobooooobooboboboooooooooobobo

200 0000000O00ODOO



o3l g oogogag

S5-3-1000bbgdouabboobouabbd
000000000000000000000000000000000000000000000000000
S5-3-20000b0udbouogobudgboogon
000000000000000000000000000000000000000000000000000

gbobobogoboooboooooooooboboboboboboobooboooooboobobobobobobooboon
ao
gboboboboboboooboobooooooboobobobobobobooboboobooobobobobo
gbooboooooboooooooboboboboboooboooboobooobooooboobobOobOoboboboobon
gbobobogooboobooobooooooobooboboboboboboobooooboboobobobOobobOoboOobooon
gboobooobooboooboooooooboobobobobobobobooooboooboobobobOoboboboOon
gboobooooobooooobobobobobobooobooobooboboobobobobobooboobooboooooo
gbooboooooboooooooooboboboboboboboobooooooboboobobobobobOoboon
gbobobooooobooooooooobooboboboboboobooboooooooboobobobobobOobon
gbobooboooboobobobobooooooooboboboboobooboon
gbobobobobobooobooboooooobobobobobobobooboobooboobooboobooboobo
gboboboooooboooooooboboboboboboobooboooboboobobobOobOobobOooboobon
gbooobooooobooooooobooboboboboboooboooboboboboboboboboobooobooo
gbobobooooobooooooooobooboboboboboboobooooobooboboboboboobooboon
gbooboooboooboooboooooooboboboboboooboooboboobobobobobobooboobooon
gbobobooooboooboon
gboboboboobooobooooooboobobobobobobooboobooooobobobobobooboooboo
gbooboooooboooooooboboboboboboboboobooobooooobooboboboboOobobon
gooooob
gboboboboboobooobooboooboooooboboboboboboboobooobooboooboboboOobo
gbooboooooboooooboobobobobobobobobooboooooboobobobobobOoboobooon

oboboboooogoas:



gobobogoobooobooooooooooobooboobobobobobDooooooboobobobobobOoDOoon
gobobogoooooooooooobobobobobobooDoooooooobobobOobobDOoDOobDOoOn
goboobogoooobooooooooboobobobobobooDooDooooooboobobobobobOoDbOoo
gobooboobooboobooobooooooooooooobobobobDobDoooboooboboobobobOoDbOoo
goobobooooooboobobobooooooooboobobobobooboooobDOoDbo
gooooooooooooobobobobobooooooooobobobobobobobobooboooo
gbobogooboooooooooooboobobobobobobobDoooooobobobobobobOobDOoon
gbobooobooboooobooooooobooboobobobobobDooooooboobobobobobOobDOoon
gobobooboobooooooooboobobobobobooDooooooOoobobobobobobOoDbOoo
gboboobooooooobobobobooooooboobooboboboo
gooobobobooooooobooboboboobboooobooDbo
gbooboooooobooboboboobooooooboobobooboo
gbobooooooobooboboboboboooooog
oboobooooooobobobobooboooobooobooboboobo
gooooooooobooooboboboboboooooooboobobooboobobobobobobobDGg
gobobogooboooooooooboobobobobobobobobDooooooboobobobobobOobDOoon
gobobooboobooooooooboobobobobobooDooooooooboobobobobobOobDOoon
goboboboooooobooboboboboooooooooDobobobobobbooboobDo o

220 00 00000O0DO0O



S-40 0 [

gboboboboobooobooooooboobobobobobobooboobooooobobobobobooboooboo

gbobobooooobooooobooboboboboboooboooboooboooboooobobobOobOobobOoboboon
goooboobooobooboboobooobooboboboboboobobboobbooboboobOoobooo
gbobobobo@moboobobobooboooooboboboboboboooobobobOoboboOobo
gboboboooboooboooooooooboboboboboobooboooboboobobobOobOobOobOobooboon
gboboboooboooobooboboboobooobooooboooboooboobobob

5-4-10 040004000
000000000000000000000000000000000000000000000000000

gboobooooobooooobooboboboboboooboooobobooboboboboboobooboobooobooobo
goooboobooobooboobobooboobobobobooboobooboboboboooboobobOobboooboon
gboobooooobooooobooboboboboboboboboooboooooboobobobobobOobooboon
gboooboooooboooooboobobobobobooooobooboboobobobobobobobobobooobooo
gbobobooobooobooooooooobobobobobobobooboooooboobobOobOobobOobooobooon
gbobobooooboooobooboboboobooooo

5-4-20 0000000000
000000000000000000000000000000000000000000000000000

gooobobooboobobooboboboooboboboboobobobooboboooboboobobOoboobOonn
gboboboooooboooooooboboboboboooboooobooboooooboobobobobobobOoboon
gboboboooooboooooooooboboboboboooboooboooboboobobobobobOobooboon
gbooboooooboooooboobobobobobooooooobooobobobobobobOoboobobooooo
gbmooboobobobooooooboboboboboboobomobobooboooooboooboobOobOo
gbobobooboobooboboboobooboooobooboobobobobooboooboon

oboboboooogoaass



Ss-o g oon

gooooboobobooooobobboooboboooooobobooooboobobooboooboboobooboooboo

gbobobobobobooooooboooooboobobobobobOobOoboboobobooobobobon
gboboboooooboboboboboobobobobobbooobobobobooooooobooboooobo
gbobogoboooboobooooooobooboboboboobobooboooooboobobobobobooboooboon
gboobogobooobooobooooooobobobobobobobooboooboboobobobobobobOobon
goooo

gooooboboboobooboboobobobobooboooobooboboooboboboobobooboboboooboo
gbobooooobooboooobobooboboobobooboboobobooboboboobooboboboOOboOonboon
gobbooobooobobbooboboooobobooobbooobboooboboooboobboooobooon
gbobogoboooboooooooooboboboboboooboooooooboobobobobobOooboobooon
gboboooboooobobobooooobooon

EERR R B STRLOPS EREENER 10 ZTH0FS

MRS A 2 L—3 (W] samtam s A HiltF £ ) BHRF—t

L Lo Rt LR =T L I

l_ﬁ‘l.'.ll'.-'.l.'ru-d.lf.'lﬁ. ENRTEYE T,

ARMMET LR T LA A= —a =20z 9 PR LATL

ooooooo

gbobooooboobobooobooobooboobobobooboooooooboboboboobobOobobooooo
OOOOCOCOOOOODOOD VPP50000sGI2800/0rigindgool 0 0 0 00 00000 0D DD DM 0oomoooo
gboboooboooboboooobooboobobobooooobooboboboboobobooboobobobobo
goooooooopcOOC0CDbOOOODOOOODOOODOOOODOOOODODOODODODOOLODO
PrimeQuestd SGIO Altix47000 D0 000000000000 OOOOO0DMOIOOOOOOOOOOd CPW Intel
Itanium20000 OSOLinux2600000000O0O0O0OOOCOOOOOCOOOOOOOOOOCODOOOCODOODOO
OOQO8TflopsDOOOOOO 10TByteD DO OO

PrimeQuest 10 00O OOOOG CPULODODO 256 GBOOODO SMPOOOODOODOODOODOODOOOODOOO 16
GBsO0000000D0NODONOONON0O0O0OON0O0NNONNNNONONONONONNNoooooooooooooooogog
OOOOCOAltix47000 0000000000 OUODOUODOUOOUOOooOoObsl2CcpUuOObO 6TBOOO 128CcPUO OO 2
TBOOOONUMAOOODOOOOOOOODOOODOOOOOOOODOOmMOOOOoDoOgsaelTPoroodon

240 0000000O0ODO0O



000000000 00bO0O000D 04 TBO0O0O0O0OC0O0ODOOOOO12GB/sOO00ODOOOO VNODOOOODOO
g000oo0o0oDooOoOoooo eTBOOODOOODOOOOODOOOODVOODOODOOODOODODODOODOOOO
gooboboooogoo
gboobobooboooooooooooboooobobobOobobDoboooooOooLoOobobobobOoDbOo
gooboooooooooooooboboboboboooooobobooboobobobobobobOoDbOoo
gooboooooooooboobobobobooooooooooboobobobobobDOobDoboobobLbobo
gbooboooogo
O O0o000b00b0o000000OU0bD0ObOONECO SX-7O0O0ooooboboboo ™X-7roooooobo
O0OODOOCOOOOONECISX-7O cpunDOO 88GflopsOOOODOODOODODODO26IGBOOOOOOOOOODO
0 321CcpPul 0000000 O0ODODOO0ODOOO 2825GflopsO0000OO0O0ODODOOODOOOOODOOOOTX-7
g46BO0OODODOOODOO dcGflopsOOOOOODODOOCPUODDDOOODOOODDOODOODODOODOOOO
0000000000000 0OD0O0OD0O0OODODOD edcPubd2s6iGBO2S6IGflopsOD OO COOOCOCOOOODODOODODOO
gooooooooooooobooboboboboboboooooooooobobobobobDobDOobDOoo
goobobooooooobooboboooooooooobobobobooooobDobDobDobobbooo
goobooooooohoooooooooooboboboobobobobobobobobooboooog
gooooooboooobooboobooboboboboobooboboboobobobobobobobobOobDOoo
goobooooooooobooboboboboobooooooooobobobobobobDobDoboobobobobo
oo ooooooboo
gbooboboboboobooooooooooooobobobobobobDobDoboobOoobobobobo
00O0D00ODO0OHitachilSR11000 0 HAS0OO O ODOOOODOODODOODOSRI00OOOOOOOOODODO 5.441TflopsO
gboobobosor2TB0 000000 ooobobooboobooooboDbO ewayd cPUODOOOOOODO
0000000000000 8GByte/sDODOODOODOODODOOODODOOODODOOODDOOO 681TBO RAIDOO
O00D0OCD0OOO0OO0OO0OOHABOCOOOOOOODOODOO 5495IGFRlops0 000000 1.796TBOOCOOOOOCODODO
J000000DoOo0oboooOg2cPudDO PCO0O 4000000001280 00000 2GhpsO O OO0
gbobobobobooboooobobobobooooooobDaBO RAIDOODOODOODOOOOOO
gboobobobooobooooooooooooobobobobobDoooooooobooboobobOobOoDOo
gooogooooooooooooboboboboboooooobooboobOobobOobobDOobDOobDOobDOon
gooboboooooooobobobooboooooooboobobobobobooobDobDOobDobOoboo

oboboboooognoaass



s-oll oo ooooii

gobooboobooobobooobooooboobooboobobooboobobobooboobobobooboOoonoo

gbobooboobooobooooboooboobobobooboobooooboobOoobobobbooooboobOobOobobo
gboboooooobobobooboooobooomobooooooboobobobobooooboooboobOoboOobo

s-6-10 0400 nbggn
()0 00000000 000000000000000000000000000000000000000000

gboooobooooboo* bobo” oboobbobooboobooboboobobobobooboboboboboon
gbobogoboobooobooooooooboobobooboboboboboobooooboobooooobobobobonn
gboboboboboboobooboobzssngbooooooooogn
@OooooooooboooobooooobooOooDboOOooDoO0ooOOo0oobDbo0oDbDOOooDbOOoobDoboOooDOo
gbobogoobooboooooooooboobobobobobooboobooooooboboobobobobobOobon
gbobogooboooboooboooooooboboboboboobooobooobooooboobobobOobobOobooboon
gboboooooooboboboobooooboooooboobobobobobooobooobooboboboobooo
@(UooooobooooooooooboooooooooDo0ooooooooDooobooOoooDooo
@oooooobooooobooooooooobOoOooobOoOOoooOoO0oDOoOO0OoDbOOoOoOoDOOOoOoDObOOoOoDOoOOoDO
gobobooooobobooooboboooobbooobobooobboooobobboooobboooobobbooon
gooo

S5-6-20 000000
()0 00000000 000000000000000000000000000000000000000000
5-6-30IMSUO0O0OO0OO
(Z)000000000000000000000000000000000000000000000000000

gbobooooooogobooobo

260000 00000O00ODO0O



U0OoooO00ooOo0oO0D0ooOOoO00ooDOoO00OOQDOODOOO00DOO00DbOODOO00ODODOO00DOOOoDOO0ODOoOODOo
gobobobooooogobooboooogooboobobobooboooobDobobobobobooobOobDUbOobo
goboooobooboobooobooooboooobooboobobDooboboboboobobDoobUoboOoo
gbobooooog

S-6-40 0000
()00D0000000000000000000000000000000000000000000000000

gooooobooboboooboobobooboobobobobooboobooOoooobobOobDO0001%OOO
goobooooooooooobooboboboboooooooooboboobOobob0obOobobDOobDOobDOon
gooooboooooboooobooooboboboobobooobooooboboboobDobooobobobooD
gbobobobooboooooon
U0Oooo00ooOoO0OooOoO0O0oooO00oOoOO00oDOO0d0DOO0O0DODOO0O0DOO00ODOO0OU0ODDOOODOOOO
goooooooooooooooboboboboboboooooooooobobobobobobLOoDOoon
%woooooboooooobooobooobooooobooobooooboboooboobobDooboobobDoboDbo
gooboooooooooooboobobobobobooooooooooooboobobobobobOobDOoo
gooooooooooooooooobobobobobooooooooooobobobobobobOoDOoon
gbobobooooobooobooboooo

S-6-500000b00boan
(Z)0DOO0O00000000000000000000000000000000000000000000000

gboboboooobooboboboobooooooobobobobbooooonoo
(U0OoooO00oooO0ooOo0o0oooO00oOoOO00ODOO00DOO0O0DOOO0O0DOOO00ODOOOU0ODDOOODOOOO
gbobobooooooboobobobooooooooobobo

S-6-e0 00 oOBOUODLOODOODO
(ZWOOoOoOoOO* 000" 0000000000000000000000000000000000000000

goooooooooooooooboboboboboooooobooooboobobobOobobDOobDOobDOon
g“obor 0o 0obo” boboboboooooooobobo
U0O0OoOoO00ooOoO0OoOooO0O0oOoO00oOOoO00DOOO00DOO00ODOOO0O0DOOO00ODOO0ODDOODOOOD
goooooooooooooooboobobobobobooooooooooobobobOobobDobDOoDOoon
gbobobooobooooooboboboobooooooobDoboboobDobobDoboboooo
3OoooOoOooOoO0OoOoOoO0O0OoOO00OOOO00DOOO00DOO0O0DOOO0DOOO0ODOO0ODDOOODOOOn
goooooboboooooboboooooobooboooobobobDoboboobobobbooboboboboo
gboooobooboooooooobooboboboboboooboDoooooooobobobobobOobDOoo
gbobobooooooboobobobooooooooobobo
40oOo0O0o0oo00ooO00oOo00ooO00ooO00ooOoU0oO0o0DOO0U0oDOOo0DODO0ODOO00ODODODODODOODOOD
goobobooooooboobobobooboooooooboboboboobooobooo

gbobooooogbasr



gogoo

O __W__D
O _H__H_
O O _H_D
O Ood _H_D
O [ _H__H_
O Ood _H_D
O O O Ood _H_D
O O O O O [ _H__H_
O O O Ood O O O O Ood O
O Ood O Ood O O _H_D_H_ O O Ood _W_D
O [ O [ O O (] O O _H__H__H_ O O [ [
O Ood O _H__H_D O O OO O O O O _H_D_H_D O O Ood Ood
O Ood O _H__H_D O O OO O O O O _H_D_H_D O O OoOonOo Ood
_H__H__H__H__H_ O _H__H__H_ O [ OooOoo O O O ooOoo _H__H__H__H_ O O OooOoo [
D_H_D_H_D O _H__H_D_H_D OoOood OoOooOod O O O OoOoo _H_D_H_D O O OoOooOod Ood
D_H_D_H_D O _H__H_D_H_D OoOood OoOooOog O O OoOoogo _H_D_H_D O OO OoOooOog Ood
_H__H__H__H__H_ O _H__H__H__H__H_ oooo OooOoo O O ooooo _H__H__H__H_ O (] OooOoo [
D_H_D_H_D O _H__H_D_H_D OoOooOoo OoOooOod _H_D_H_D_H_ OoOooOoono _H_D_H_D_H_D OoOono OoOooOooOono
D_H_D_H_D O _H__H_D_H_D OoOoooo OoOooOog _H_D_H_D_H_ OoOoogo _H_D_H_D_H_D OoOono OOooooono
_H__H__H__H__H_ O _H__H__H__H__H_ Oooooo OooOoo _H__H__H__H__H_ ooooo _H__H__H__H__H__H_ [ | Oooooooo O
D_H_D_H_D O _H__H_D_H_D OoOooOoo OoOooOod _H_D_H_D_H_ OoOooOoono _H_D_H_D_H_D OoOono OoOooOooOono O
D_H_D_H_D O _H__H_D_H_D OoOoooo OoOooOog _H_D_H_D_H_ OoOoogo _H_D_H_D_H_D OoOono OOooooono O O
_H__H__H__H__H_ O _H__H__H__H__H_ Oooooo OooOoo _H__H__H__H__H_ ooooo _H__H__H__H__H__H_ [ | Oooooooo O O
D_H_D_H_D O _H__H_D_H_D OoOooOoo OoOooOod _H_D_H_D_H_ OoOooOoono _H_D_H_D_H_D OoOono OoOooOooOono O O O
D_H_D_H_D O _H__H_D_H_D OoOoooo OoOooOog _H_D_H_D_H_ OoOoogo _H_D_H_D_H_D OoOono OOooooono O O O
_H__H__H__H__H_ O _H__H__H__H__H_ Oooooo OooOoo _H__H__H__H__H_ ooooo _H__H__H__H__H__H_ [ | Oooooooo O O O
O O O O
Devee o Boooo conon ceme Boooo coooo Beweoo S dod
O O
O O O
O O O
]]]]] - ) . . - - - . — N — . o E S o O
O =
O O
]]]]] = e RSP I S NS I [ [ ot e e e e [ e = = = =
O O
O O
O
[
O
= O
o o o
O O m
DDDDD = oo o o _H__H__H__H__H__H__H__H__H__H_ Crmore oo oo oos ooo oo os o = = o

2880 0000000000



s/ oo ooon

gboboboboboooooboooboobooboboboboboobooooboooboboobobobOobOono

gboobooooobooooobooboboboboboooboooboobooobooooboobobobOoboboobooobooon
gbooboooooboooooooooboobobobobobobobooobooooboobooboobobobobOonn
gboooboooooboooooboobobobobobobooobooobobobobobobOoboobobooooo
gooobobooboobooboooboobooboobooboboobooboboooboobobobbooboon
gobobooboobooobobobooobbbobobboboooooboobooboobooboobooboo
gooobooobooboooboobooooboobobobobooboobobbooboobooboboboobOoobbo
gobobooboboobobobooooboobobooobhoobboobobobooboboobooobooobooo
gboooboboobooboboobobooboooboboobobooobooboboobobobooboobOoboobOonn
goobobooobobooobobooobooboooboobooboboboboboboobmoboobobooboonn
gooobooobooboobobooboob 2000000000000 DLDOO0ODOOOODOOObOOOOODODn
goboobooboboobobooooboobooboooesoboboobobboobobbooboboboboo
gboooooboboooobobooboboomoobobooobooboooobobboobmobbogoobooo
goboomooboobooboooboobooboobooboobobobobooboboobobobOobboobOooD
gboobooobooobooobooooooobobobobobobooboobooooboboobobobobobobOobon
gboobogooboooboooboooooooboboboboboboboobooooobooboobobobobobOobon
gboboboooooboooooooboboboboboooboooooboooboooooboobobobobobOobOoboon
gboboboboboboboooobooooooobooooboboboboobobobOoboboboboobo
gooobooboooboobobobooboboooboobobbooboboobobooboobobooboobooo
gbobooobooboobobooboboobobobobobobobobobobobobobOobOobobobOobOobo
gbobobobobooboooobobmoooboooooooboooobooboobobobOobobobobobo
gbobobooobooboobobobooooooooboooboomoobooooboboboboooboooboon
00000 http://chem-egnet.ims.ac.jp/0 0000000000 O0O0OODOO0OODOOOOODOOOODOOOOOOOOO
gboooboooooboooooboobobobobobooboooobooobobobobobobobooboooooo
god

oboboboooognDasg



2000000000000



e oooomooon =

e-10 0 HHdddunggggdoonoonogidgooogaa
gvigdooooo

mboogbboobooobboobuoobbooboobboobuoobbon
00o000000000000000000

(1H)OOoOoOoOoOoOoOooOooOoOooooooooooooooooo
gboobooobooboobooboboooboboboobboomobobooboboboobooboobbobo
gbooobobgoobobobooOomoobooboobobooboobobbooboobooboboboOoboooboon
gbobmooobobobooobooboobo
gbobooooooobobobobooooobooboobobobobooooo
gbobooooooobobobobooooobooboobobobobooooo
gboboboboobooooooboooooooboboboboboboboobobooboobobooboobooDbo
gbobooooobooboobobooboooooooooboboboboboooobooboboboobooo
gboboboboboooooboobooooooboobobobobobobooboobooboooooboobooobo
gbobobooobooboobobobobobooboooooon

gbooooooooobobonb
gboooooao
gboooooobooboboboooboboboobooooooboobobobobobobobooboooboobOooDo
gbobooooobooboobobooboooooooooboboboboboooobooboboboobooo
gboboooooooboooboobobo
gbobogobooobooobooooooobooboboboboboobobooobooooboboobobobobobOoboon
gboboooooboobobobobooobooogoDo
gbobogoboobooobooooooobo4smboboboooobooobobobobobobobobooooboon
gboboooooobooboobobob
gboboboooboobomobboboboobooooobooobooboboboooobbbboooooooooonm
gboboboboboooooobooboooooboooboobooboobobobobooboooobooobooooobo
gboobooooobooboboboooooboonog
gboboobooobooooooobooboboboboboooobooobobobobobobOoboboooooo
gbooooooboboboobooboon
gooooo0obOoO0o0oboOo0oO0oooOoO00oOo0o0ooOOoO00oDO0O0bOO0O0On sSELENEODDDODOODOOOO
O000OOo000OOo0o0oDbO0oOoooOoOoveLBIOODODODMOOOO ASTRO-GOOOODODOOODOOOODOO
gbooooooboobobobooooobooboboboooo
gbobogoboobobooogooooooooooobooboboboboooboooobooobooboobobobobon
gboobviBlOooOoooooooooooooob veBlOoobOooOoooooooooooooooooo

gb100000291



goooboboboooooooboobobobob0o0ob00vVERADDODODODOODOOobOoobooooooo

goooboooooooooobooboboobooooooobobobobobooooboobobobbooboooDbOoD
goboobooobooobooooooooboobobobobobooDoooooooboooboboobobobOoDbOoo
gbobooboooooboboboboooooooooboboboo
gbobooooooobooboboboobooooooooboboboobooooobobobobobbooboOoo
gboboobooooobooboboboboboooooboobDobobobobooboooDobDOoD
gbobooooooobooboboboobooooooooboboboobooooobobobobobbooboOoo

gbobooogoog
gooooooooobobobobobooboooooobooobobobobobobobDobDoboooooboo
oboboboooooooooboobo
gooboooboooobodobwHDOOODb @ obobooobobobooboboobobDboobobobobOoboo
gooboboboooooooobooboboboboobooooboobobobobobooooo
goobooooooooooooooobobobobobobobDoooooobobobobobobOoDbo
gbobooboooooobobobobooooobobobobobooooboobDobobobowHDOOOODOD
gboboooobooboboboooog
gooboooooooooooboobobobooboobooboooooooooooboboboboboboonog
oooboooo
goobobooboobooboowbbooboobobobooooon
gbobooboobooooooooboobobobobobobobDoooooooooboobobobobobOoo
goobobobooooooooboobobobobooboobobooooboo
gooooooooooooobobobobobobobooooobooboobobobobobDobDooooboog
gbobooobooobooooooooobobobobobobooDooooooboobobobobobDOobLOon
gbobogoobooobooooooooooooooobobobOobobDoooboooooLobObobobobOoo
gbobooboooooboboboboooooooooboboboo
gooooooooooooobobobobobooooooooboobooboobobobobDoboooooboo
oboobooooooo
gooboooooooooooooboboboboboobooooobobooboobobobobobDoboooog
gbobooooooobogo
gobobooboobooooooooboobobobobobooDoooooooobobobobobobOoDOoon
goobobobooooooooon
gowHDOOOOOOOODOODOODOOOOOOOOoDODOoOD MHADOOOOOOOOODODODOOOOOO
goooooooobobooooooobooboboboooooooboobbobooMHDODOOOODOODDO
mMHDOOOOOODOOOoOooOooooOoooboboboooohooobooooooooobobobobobooog
gooooooooboobobooooooboooobobobooooooboobDobbo0bobobobobobooog
gboboooobooboboboooog
gobobobooobooooooboboboboooooooboboboboooooo

292000 190000



gooooooooboobobobobooboooobDobobobobbooooboobDobOoboo
goobobooooooboobobmoooobobobooooo™ooboboboobooooo
gboobooooooobobobobobooogonog
goobobobobooboboobooooooooobobobobobobDobDobooboooboobobobo
gbobobooooognog
gooboboboboobooooooooooobobobobobobobDoboDoboobOoobobobobo
gooboboooogoo
goboogoooooooooooooobobobobobobobDooooooboobobobobobobDOoo
gboooooooboobobobooboooboobobooboboboooboooDobOobo

goobooooood
goobgooboooboooooooooooboboobobobobDoboooooooboboboboboboboGg
goooooooooooooboobobobobobooooooboooooobobobobobDOobDOobDOoon
gooboboboboooooobobobobooboooo
gobooooooooooooooboboboboboboooooooooobobobobobobobDOoo
gooooooooboobobobobooboooobDobobobobbooooboobDobOoboo
goboboboboooooooboobobobobooboooboooobobOobo
goboogoooooooooooobobobobobooooooooooooboobobobobobOoDbOoo
gbobooooooooboobobobobobooooooonoo
gobobobooooooobooobooboboooooooooobooboboobobobobooooLoobDUobOobo

goobooood

gboboobobooobooooooooobooboobobobobobDoooooobooboob0obobobOoDbOo

gooooooooooooobooboboboboobooooooboboobOobOobobobDOobDoboobDOoon

goboboboobooooboobobobobooooo

goooooooooooooOoofMRIDOODOOOOODOOOODOOOOODOOODOOOOODODOOODOOOOO
gboooooooobooboboboboobooboobDobobobobooo

goboogooooooooooooooboboboboboooooooooooobobobobobOobDOoo
goooooogooo

goboogooooooooooooboobobobobobobobDoooooobooboboobobobobOoo
gboobooooooobobobobobooogonog

gobobogoooobooobooogoooooooooobobob0obobobDooDobDobooboobobooboLobbooo
gbooooooooboobobobooooobogoo

goooooooon

gbobobobooobooooooooooooobobobobobobobobDoboobooLDoobooLobobo
goobooooooooooooobobobobobobobobDooooooboobobobobobOobDOoon

ooi1o00o0oo293



gboboobooooobobobooboobobobooooboobOobobOobobobobooboDobLDobDobOobo

gbobogoobooobooooooboooboobobobobooooboobLDoo0mooboooooDobLDobobobo
gooboboboooooooboobooboboboboooooobooo

goboboobooboooooooooobooboooobobobobobDoDobDooOoboLobOLoobobobOoD
goooooooooboboboboboboooooobooobobobOobobDobobobDoboboooo
goooooboobobobooNMRODODOOOOOODODODOOODOOODODODOODDODOLOODO
goobooooood

gbobobooboooooooooobooboobobobobobDoooooboooboboobobobboDbOoo
goooooooooooooboobobobobooooooboobobobobobobobDoboooooog
gbobobooboooooobobobooboooooobooo

goboboobooboooooooooobooboobobobobobDobDooooooobOobobobobobOoo
goooboobooooocooNMROODODODOODODOOOODODODODODODODODOOOODOOODODOD
gooobooboooooooooboobobobooboooooboobobobooobooog

gobobobobooboooboooooooooboooobobobobobDoboDobDooOobOobobobobobOoo
gooooooooobobobobooboboooooooooooboboboboboboboboboooo
gooog

(oUO0O0oOoO00ooObo0U0ooDoOooooOooOoOoDboOooDbooo
goboooobooobooboobooboboobobDboobDOooboboboobobDooboOobOobOUOoDbo
goooooooooooooboboboboboooooooboobobobobobobobDoboooooo
goboboboooooooobooboobooo
goboboobooboooooooobooboboboobobobobDobDooDobDobDoboobooobobobOoo
gpooooood
oboboboooooobooboboboboboooooboobDobobobo
gbobooboooooboboboboooooooboobobobooboboooobobobobbooboOoo
gobobooboobooboboooooooooooobobobobobDoboDobDobOobOoboLoobobobOoD
goobobobooooooog
gboboobooboooooooooobooboobobobobobDooooobooobbOobObOobobbobOoo
goboboboboooooooboboboboooboooobobobooboooooDobDobobo

gooboobobooooooon
gooboooo
goboboobooboooooooooboobobobobobooDoooooooobobobobobobOoDOoo
oo
gobobooboobooooooooooboboobobobobobDoooooobooboboobobobOoDbOoo
gooooooooooooobobobobobooooooooooooooobobobobobobobog
goobobobooboooooobooooboboo

294000 190000



gboboboooooooooobobooooooooboobobobobobooooonoo

goobooooood
goboooooooooooooobooboboboboboooooooooobobobOobobDOobDOobDOon
gooooooobooooooobobooooboooooooooobobob b0 bOOOb O
gboobobobooobooooooooooooobobobobobDoboobLDoboDoboobOoobobobobo
oon
goboogoooooooooooobobobobobobooDoooooooobobobobobobOoDbOoo
gooooooooboobobobooooobooboobobobobooobooboobobobobooboongoo
gbobobooooooobooboboboboobooooooobobOobo
gooboboboboobooooooooooobobobobobobobDobDoboobOoobobobobo
gpooo
gooboboboboobooooooooooobobobOobobDobooboooOooboObOobobOobOoDOo
gpooo
goobobooooobooobooboboboboooooooboobOoboboboobooooo

goobooooood
gobobbooooobobooooooogoobooboboboboboooboboboboboOooobOobDUobOobo
goboogooooooooooooboobobobobobooooDooooooboobobobobobOobDOoon
gbooooooobooboboobooogon
gobobogoooooooooooooobobobobobooooooooooobobobobobobOoDOoo
gooooon
gmooooobooboobooboobooobooboobobobDoobobDOoobDOoobOobobobobooo
gbooboooooooboobobobobooooooonoo

goobooood
gobooooooooooooooboboboboboooooobooooboobobobobobDOobDOoDOoon
gooooooooobo
goboooooooooooobooboobobobobobooooooooOoobobobobobobOobDOooO
gbooooooooobomoooboboboboobobooooboboboboboobooooo
goboogoooooooooooobobobobobobobobDoooooooobbOobobobobbobOoo
gbooooooooboobobobooooobogoo

goooooooon
gobobooooobooboboboooooboboboboooboobDOobObONMRODODOOODODOODODODO
gboobobobooobooobooooooooooobobobobobDooooooooobOoobobobobo
goobooooooooobobob

oo10000o0o29%



gobobooboobooooooooooboboobobobobobDooooooboobobobobobOoDbOoo
gooooooooobobobobobobobooooooboobobobobobobDobooboooog
gooboboboooooooboobooboboboboooooobooo

obobobooooobobobobooooog
LHWooooooOoooOooooooobooOoobooooood
goboboooooooboooooooboooboboooooomobooooooDobobobobboobooobooo
gooooooooooooooobobobobobooboooooooooooboboboboboboobog
gogoo
gobobooboobooooooooboobobobobobobobobDooobooobOobobObobobobOoo
goooboboooooooobooboboboooooooboobobobooooboooDobobUobo
goboboobooboooooooooobooboobobobobobDooooooboobbobooboboboDbOoo
gooboboboooooobooboooobobobo
gbobooboobooooooooooboboobobobobobDooooobooobobooboboboDbOoo
gobooboboooooooooboboboobooobooooboboboboboooooobDoboboo
gobobooboobooooboooooooooboooobobobobobDooDobDoooboobobobobobOoo
gooboboooooooobooboobobo
gobobooboobooooooooboobobobobobobobDooooooboobobobobobOobOoo
gooooooooobooooboboboboboooooooobobobobobobobDobooboooboo
oo
gbobooboobooooooooboobobobobobobobDooooooboobobobobobOobDOoon
gooogo
gbobobooboooooooooobooboobobobobobDooooooooboboobobobbobOoo
goobobooooooooooobobobooo
gboboobooooobooboboboboboooooboobDobobobobooboooDobDOoD

gooboobobooooooon

gooboooo

gboboooooooboboboboobooooooboobobob0 VERADODODODOOOOooooooo
goooooooooooooooboboboboboboooooooobooobobobobobobooboGg
gooooooooobooooboobobobobobobooDooooooooboboboboboboobog
gobooboboooooooooboboboobooobooooboboboboboooooobDoboboo

gboooooboooboooobooboobobooboobobobobooboboboobOoOobOoOobObobo
goobobooooooooooboboboooboooobobobobooboooog

O@Solar-BO000DOCOMOODOOO00ODODOODOOO0ODOOO0ODOOOODOOOOODOODOODDOOODOOOO
goobooboooooon

gboobooboveBIDOOOOOOOoobOoboobOobOobOobOobOobDooDOooDoOoboboooboboboboo
goobooboooooon

206000 190000



gbobobooooooboobobobooooooooobobo

goobooooood
gowHDODOOOOOOoOOoooooooboooooooboboboboobooooboboboboobooooo
gooooon
goobobobobooboooooooooooooboboboobobobobDobooboooboobobbobo
gooboboboooogoogoon
goooooooobooboboboboooobobobobowWDbOobOoooooobOobobobboboobOoDbo
gooooooobooobobooboobooobobooboobobDOoobobobobobobDbobDOoOoDbOboDbOo
gboboboboobooooboboboboooooooboobobo
gboboboboboooooboobobobooboooooooboobOobo
gooboboboboobooooooooooobobobobobDobooooboDoboobooooobobobo
goboboboobobooboobobooooboboboboboooooboobDobobobbobboooobDUoDo
gbobooooog
gooboboboboobooooooooooobobobOobobDobooboooOooboObOobobOobOoDOo
gboboboooboooboobobooboooo
gooboboboboobooooooooooobobobobobobobDobDoboobOoobobobobo
goboboboooooboobooboboboooooooooboboo
gobobooobooboooooooooboobobobobobooooooooobooboobobobobobOobDOoo
gooooobooooooobooooooboobooboboboobobDobobO0obOobOUoobobDoboboOoDbOo
gboooooooooboo
goboogoooooooooooooobooboobobobobobDoooooobooboboobobobOoDbOoo
goboooooooobobobobooooooobooooooooobobobobooboboboboboo
gbooooooooboobobobooooobogoo

goobooooood

goobobooboooboobooboboboooooo

0000000000 ODOODODOODDODDOD oBcO OkazakilBiologylConferenceD O OO OO O
gbobobooooobooboboboboooooooobobob

goobooood

00000000000 DOODDODDODODO SPFODO SpecificlPathogenlFree 0 0 0 0000 O0O0O0O0O0O0OO

goboogoooooooooooobobobobobobooooooooboobobobobobobOobDOoo
gbooboooooooooobobob

gboboboooobooboboboboooNBRMOOODOODOODODODOODOOOOmMODO NBROODOODO
goooooooobooboboboooooboobobobooboooooobOobo

g0 1900000297



gooboooogo
goboboobobooooooooboobobobobobooDoooooooobobobOobobDOobDOobDOon
gooogooo
gooboooooooooooboobobobobobooboooooooooooboboboboboboooog
gooooo
goooooooooooooboobobobobobobooooobooboobooboboboboboboooog
gooo
gmooooooooooobooboobobobooboo—>o0oobooboobobobboob—>obooboooo
goooooooooooooooboboboboboobooooobooboobobobobobDoboooooboo
gooboobobooooooon
gboobooboooooooooooobooobobobooooboobOoboboboboboooooDoLDobDobOobo
goooooooooooooboboboboboooooooobooboobobobobobDobooboooboo
gooobobmoobboobobooobooobbooooboobobUoobboobDbooLobbooDo
obobobooooobobobobooooog
gooboooooooooooboobobobobooboboooooboobooboobobobobobobDooog
gboboboooboooobouobobobobooboooog

(oo0O0ooOoO00ooo0o0ooooobooO0obooooood
goobobooooooooooboboboooboooobobobobooboooog
goboboboobooooooooboobobobobobooDooooooobooobobooboboboDbOoo
goooooooooooooboboboboboboboooooboobooboobobobobobooooog
gooog
oboboboooooobooboboboboboooooboobDobobobo
goboboooooooboooboboboboooooooobDoboboboboooboooobDOoDbo
gboboobooooobooboboboboboooooboobDobobobobooboooDobDOoD
ogbobobooooobobobooobooooooboboboo
gbobooboooooboboboboooooooobobobo
goobobooooooboobobobooooooooboobobobobooboooobDOoDbo
gbobooboooooboboboboooooooobobobo

gooboobobooooooon
gooboooo
gbooboboboooboooooboobobobobooboooobooo

gbobooogoog

goooboooooobobobooboowbOoooooobooboboboobooobobobobboboog
gobobobooboooooooobooboobooboobobobobobDooobooobbobooboboboDbOoo

298000 190000



gbobobooooobooboboboboooooo wkHDOOOODOODODODOODOOOOLOOOoOUODO LHDOO
goboboooooooooooooboboboboboooooobooboobobobobobobDOobDOobDOon
gbobobobooboooooon

gboboboooboooboobobooboooo
HooooooOoOoDbDoOoOooDooOooooooooooo
goboooooooooooobooboboboboboboooooooobooboobobobobobOobDOoo
gboobooboboooooooooooooooboobobobobDoboooooooobOooboobobobo
goooooooooobobo
gobooooobooboobooobooboboobooboooobobooboobUobobobbOoo
oooooooon
gobooooooooooooooboobobobobobooooDooooooooboboobobobOoDbOoo
gbooooooooboobobobooooobogoo
goboooooboobooobooooboobooboobobooobDoOoboobobDUoobobbooOo™ o
ooooob0oooooo
goboboooobooooooooboboboboobooboooDoboboboboobooobooDoDbOoDbOo
gboboboboboooooboobobobooboooooooboobOobo
gboboboooboooboobobooboooo

@oooboooO0opooOoobooobooogo
gbooboboobooooooooooooooooobobobobobobobDobooboooboobobOobo

gooood

gboboboboooooooboobobobobooooo

gooboboooooooobobobooboooooooboobobobobobooobDobDOobDobOoboo

goobobooooobooobooboboboboooooooboobOoboboboobooooo

gbooooooooooboobon
goobooooood

gboooooobooboboboboobogonog

goobooood
goooooooooboboboboooohoboooooooboobobobobooboobooo

gooooboooboboooboobooooobooboooobooboboboooboboobobDobobOoboo
goobobooooooboobobobooboooooooboboboboobooobooo

ooi10000o0o299



oboboboooooooooboobo
LHWooooooOoooOoooooOoOoboOooboooooobooog
gbobobobooooooooboobobobobooobooooboDbo
gobobooboobooooooooooboboobobobobobDoooooboooboboobobobOoDbOoo
gbobobooboooooobobobooboooooobooo
gobobobooboooooooooobobobobobobobDobDoooboooboboobobobOoDbOoo
goobobobooooog
goboboobooboooobooooooobooboobobobobobDobDoooboDobOoboobooobobobOoo
gobobobooobooooooboboboboooooooboboboboooooo
gbobooboobooooooooboobobobobobobobDooooooboobobobobobOobDOoon
goooboboboooooooooboboboobooboooobobobobobobooog
gbobooboobooooooooboobobobobobobobDooooooooboLobobobobbobOoo
goobobobooooooooon
gobobooboobooooooooooboooobobobobobDobDooobooooboobObobobobOoo
gooogo
goboboobooboooooooooobobobobobobobDoooooboooboobobobobobOoo
gobooboboooooooooboboboobooobooooboboboboboooooobDoboboo
gboboobooboooooooooobobobobobobobDooooooboobobobobobOoDbOoo
oo

(0000

0000000000000000000000000000000000000000000000000000
0000000000000000000000

0000000000000000000000000000000000000000000000

nmoobbobbbouodooogobbbbbuoooogobbobobodado
0000000000000000000000000

gobobobooboooooooobooboboboboboooooooooboooboboobobobOoDbOoo
gooboobobooooooon
gobobobooboobooobooooooooooooobobobobDobDooooobooboobobobobobOoo
goobobobooooog
gbobooooooboboboboooboooooobooboboboboooobDOoDbo
gbobooooooboboboboooboooooobooboboboboooobDOoDbo
gooboobooobooobobooobooooooooooooooooobobobobobobDobDobooboobbooo
gogoo
goobooooooooboobobobooooogoooboobobobooboooboobDobobOobobboooboo
gbobooboooooboboboboooooooboobobobooboboooobobobobbooboOoo

oo 1eooon



goboogoooooooooooooobobobobobobobDoooooobooboboobobobOoDbOoo
gboooooooboobobobooboooboobobooboboboooboooDobOobo

gooboboboboooooobobobobooboooo
goboooooooooooooobobobobobobooooooooboobobobobobobobDOoon
gbooboooooooooobobob
gbobobooooooboobooboboboooooooboboboboobooooo
gooogooooooooooooboboboboboooooooboobobobobobDobDobooboLobobo
gboobooooooboobobobobobobooooogoo

gboboboboooooooboobobobobooooo
goboboboboobooooooboboboooooooooboboboooooobDobUbobobooooooDo
goooooogooo
gobobogoooooooooooobobobobobobooooDoooooooobboobobobobobOoo
gbooboooooooboobobo
gboboboooobooboboboobooooooobobobobbooooonoo
gboboboboobooooboboboboooooooboobobo
goboooooooooooooobobobobobobooooooooooobobobobobDOobDOoDOon
gboobooooooobooboboboobooooooo
gboboboooobooboboboobooooooobobobobbooooonoo
ompoooboooboom oo oo oo oo oo boobooboobUOobobo
gboobo0d »wobooooooooo

gbobobooooooboobobobooooooooobobo

goboooooooooooooobooboboboboboooooooooobobobobobobobDOoo
gbooboooooooboobobo

goboboboboooooooboobobobobooboooboooobobOobo

goboogooboooooooooooooboboboobobobobDooooooboobobobobobOoDOoo
gboobooooooobobobobobooogonog

goboogoobooooooooooooobobobobobooooooooooboobobobobobOobDOoo
gooooooooobo

gboboboooobooboboboobooooooobobobobbooooonoo

nmoodoobobbbbbuogooguobbbobbooooooon
00000000000000000000000000000000000

gobobogoobooobooooooooooobobobobobooooooooooooobobobobobOobDOoo
goooooooobon

ooi1o0c0ooosol



gobobooboobooooooooboobobobobobobobDooDoooboooboboobobobOobOoo
gpooooood

obobobooooobobobobooooog

gbobobobooooooooooboobooboobobobobobDoooooobbOboboLoobobobOoD
gobobobooooooooboboo

gbobooboooooboboboboooooooobobobo

obobobooboooobuoboboboboboooobooo
gbobooooooboboboboooooooooboboboboboobooobooo
gboobooboooopoboboooooobooobobobobbooOobomobobobobooooLDoLDobobobo

ivoooggobbobboduooooobbobbuoooooobbbbboooogn
00000000000000000000000

goboboobooboooooooooobobobobobobobDoooooobooboboobobobOoDbOoo
goobobobooooog
ogbobobooooobobobooobooooooboboboo

ogbobobooooobobobooobooooooboboboo
gboboooooobobobooooooboobobobobooooobooDbo
gboboboooboooooboobobobobooooobooboobDobobUobo
goboboobooboooooooooobooboobobobobobDoboooobooobobooboboboDbOoo
goooooooooooooboobobobobobobooooobooobooobobobobobobobog
goobobobooooooooon
gbobooobooboobobooboooooobooooiobooobo bbb oboboobobOoo
gooobooboooood
gobobooboobooooooooboobobobobobooDoooooooobobobobobobOoDOoon
goobobobooboonDoobooooboboo
goboobooboooboooooooooobobobobobobobDoooooboooboboobobobOobOoo
gooog
goboboboobooboooboooooooboooooobobobobobDoooboooboboobobobobOoo
gooogooo
goobooooooooboobobobooooogoooboobobobooboooboobDobobOobobboooboo
goboboobooboooooooobooboboobobobobobDooooooboobobobobobOoDbOoo
gooboobobooooooon
gboboboobooooooooboobobobobobooDoooooooboooboboobobobOoDbOoo
goooboboooooooobooboboboooooooboobobobooooboooDobobUobo

302000 190000



gboboboooobooboboboobooooooobobobobbooooonoo

viuouogobobobobouoooogoobbbbouoooooobbo
00000000000000000000000000

gobobobobooooooobooboboboobooooooobDOobobobobbooooooDo
gboboboooobooboboboobooooooobobobobbooooonoo
gboobobooooooobooboobobobooboooooooboobobobobboooobooo
goboboboooooboooboooooooooobooobooboboboobooooLDooooooobDobOobo

obobobooooooboobobobooooo

gobobooooooooooooobobobobobobooooooooboobobobobobDOobDOobDOoon
gbooooooooobobobobooooooobooobobobooooooooDOobOoDbo

gobooooooooooooooboboboboboboooooooooobobOobOobobDOobDOobDOon
oon

gbobobooooobooboboboboooooooobobob

gooboboooooooobobobooboooooooboobobobobobooobDobDOobDobOoboo

gboboboboobooooboboboboooooooboobobo

00100000303



04000 190000



v

uooo -y
7-10 00 001976 0 198101
1976.1.10 O 1978.1.10 O 1980.1.10 O
ooooooooo 1978.1.9 1980.1.9 1981.4.13

gbobooooooooboan

oooooooooooooo

obooboooooooobo

gboboobooooooooon

gbooooooboaood

gboboobooboooooooooooog

gbooboooobooboooo

gbooooooboaood

gbooboooooogooo

gbobooooooobogooan

oooooooooooo

obooboooooogoobo

gbobooooooobogooo

gboboboboboooooooboobobo
gboboooooooogooan

gboboooooobobabo

gbooboooooooooogo

obobooboooooboobobo

gboobooooooobogoo

gbooboooooooobo

gbooboocooboooobooboboobooboo
gboboooooooobogooo

gboboooooooboan

gbooooooboood

gboboobobooooooobooboobobo

o

[¢]

e}

o
oobooooooo

o
goboooooooo

o
ooooooooo

o

(e]

(¢]

(e]

o
HoooOoooooood

o
oooooooooo
ooooooo

o
oobooooog

o
o
o
o
oobooooo
o

(e]

0 00305



o o o|~9T'¥'¥8. © gboboobgobaooa
o o gbobooojbobooo
o o gbobooojbobooo
good

GC'TT'E8, © o gboobogioboood
o gbobooojbobooo

oooood
o o o ooooooooo0Ooogn

oooooooo

gooooooo
o o o o o o oooooooooon
o o o o gbooooobgjobooo
o gboobogobaood

oo
© © ooooooooo0ooon
TEEY8~ © o goobooobgioboobo

gooooooo
o o o ST'9¥8~ © o ooooooojgoaoao
o o gboobooojboobooo
o gboboobgoboooba
o gboojboooo

gooood
o o o ooooool0oogn
1¢L'/8~ © o o|~T'6'T8, © gooojbobooo
¢C'L18~ © gooojboooo
o gbooobogobood

ggo ooooooo
8188 © o o o ooooooolgoood

T€EY0. 0| T€9€0. 0 | T€GTO. O | T€'9'66, 0 | TE'G' L6, 0 | T€'9'S6, 0 | TE'SE6. U | T€'ST6, O | T€'968 U | 1€G28, 00 | T€'6'98, 0 | TE'GEL.
goT9¢eo | OT9T0. | OT966, | OT9ZL6,| OT9G6 | OT9¢6 | OT9T6, | OT968 | 0T948 | OT9G68 | OT9€E8 | OTIT8 ooooogo gooo
gcr g git g gor g ge o o8 o osL0 oo os o ov o e gc o ot o

[r00¢ L1861 U U U LML

3060 00O



o o ooooooooaao
o o o oooooooooooa
ooooood
o o ooooooogiooooo
o Ooo0oooooooooa
ooomom
o o o ooooooooooooooo
o o o O0o0o000momoooooo
ooooooooao
o o ooooooooooooooo
o o o Oo0O0O0ooboOoOoooooo
ogoooooooao
o o o o ooooOooooooooooo
oooooooao
o ] o o DMomoooooooooo
gooo
§'¢’¢6, © 0|~¢¢’L'l8, © gooOooooono
o o o gododoogjooooo
ogooood
o o o o goooooogjooooo
oad
o o Oo0oMmooooojooooo
o] o] Ooooooooooooa
ogoooood
o o o ooooooogiooooo
o o godoodOojoooono
ooooooao
o o o o ooooooogiooooo
o] godoodoogjoooono
oooooooao
] o o oooooogiooooo
o o o 00oo00o0oooogjoooono
o o ooooooooooaa
o o|~9T'ZV8. © Oooooooooono
o gooooooooooa
goooooooono
o o o o o QO0O00OoDOooooogl00O0on
TE€PY0. O | T€9€0. 0| TESTO. O | TES66, 0| T€SL6, 0| T€ESS6, 0| T€'G€6, 0| TEST6, 0| T€G968, 0| T€G/L8 0| T€9S8 | T€59€8,
gTtoeo | OT9T0 | OT966.| OT9/6,| OT966, | OT9€6 | OT9T6, | OT968 | OT9/8 | OT9G8 | OT9€8 | OT9T8 oooooo oooo
get O aTtT O gotr O g6 O s d o.0 g9 O ags o v d gend Oc¢c O atad

0o o307



o o o o goo0oooooOojooooo
oood
o o goooooolooooo
oood
o o o o ooooooomonooooo
o o o o oooooooooooa
ooo
Oooooooooao
o o o ooooooomonooooo
oood
o o o o goooooooonoooOooo
o o goooooOoooooa
oooos oo
S o goooooomogooOn
ooooooooao
o o o o o gooooooooo|loOooon
ooood
© © oooooogiooooo
o o o oooooooooao
o] o dododoogjoooono
o o O0o0oo0ooooogojooooo
o o ooooo0o0Dmopooooa
o o goddoooogjooooo
o o godododogjooooo
o o o Oo0O0O0ooojoooono
o o o 0o000o0oooooOojoooon
o o o godgojooooo
ogooood
o o oooooooooo|loOoooan
T€€Y0. O | T€9€0. 0| TESTO. O | TE'S66, 0 | T€ESL6, 0| TESS6, 0| T€'G€6, 0 | TEST6, O | T€G968, 0| T€'GL8 O | T€9S8 I | T€'GES8, O
gTtoeo | OT9T0 | OT966.| OT9/6,| OT966, | OT9¢€6 | OT9T6, | O0T968 | OT9/8 | OT9G8 | OT9€8 | OT9T8 oooooo oooo
get O aTtT O gotr O g6 Od s o o.L0 g9 gsad v ad ged Oc O gt o

3080 00O



goo
0ooooooooon

© ooooooooool0Ooooon

o goooooooooo

o go0ooooooooooo
goo
0ooOoooooDooo

o gooooooooo|0oooon

o o gooooOoooooo
goooooooo

o o ooooooomonOOoooon

o o goooOojoooono

o o goooooooooooo

o o o goooOooOojocooono

o gooOoooooo

o o o go0oo0ooOojocooono

o o o oo0oooOoooooo

o o gooobooooogioooon

o o o goooooooOolocooono
oooooooooDg

o goooooooooogl0DoOooon
oooo

o o o oooooooDooo|00oOooon
goooooooo

o o o o oooomNoooo|0oooo

o goooOooOojocooono

o o go0ooO0ooOojocooono

T€E€Y0. 0| T€9€0, 0 | TESTO. O | T€S66. 0| TES L6, 0| TESGS6. O | T€GE6, 0| TEST6 O | T€968. 0| 1€6/28 0| T€'S9G8 O | T€'9€ES, O
aoTr9eo | OT9T0.| OT966, | OT926,| OT9G6, | OT9€6, | OT9T6, | OT968, | OT9/8 | OT9G8 | OT9€E8 | OTI9T8. gooooa gooao
O¢t O OTT O oot O 06 O a8 d Oo.s 0 g9 as o Ov O ged Oc¢ o ot o

0 oos309



7-30 000002004 0] [

gboboooogo

2004.05.19 O
2006.3.31

gbobooooooobobobobo

gboooooooboobobobobooboonoo
obobooooooo

obooooooobooboboboooooong

gbooooooooboobon

(¢]

[¢]

3o




A0 000004001976 0 200401

HeinzZlGerischerD O OO OOO0ODOOOOOOOODOOOODOOO'76.10 '80.1

GerhartHerzbergD OO OO OOOOOOOCOO0ODOOODOOOOODODO'76.10 '78.1

GeorgelPorter0 0 000000 O00O0OO0O00ODO'™0.10 '83.5
MelvinlCalvinDOOOOODOOODOOOOODOOOODOOOOOOOOODOOO78.10 '82.1

Per-OloviLowdinD 0 0 000000 0'83.60 '86.5
MichaellKashaD D0 0 000000000 '82.10 '85.5

GeorgelClaulDelPimentelD 0 00000000 ODOO'8.60 '86.5
RobertiGhormleylParr0 00 000000 ODOODOO'86.80 '89.5
ManfredEigenD0 0 0000000000000 ODOODOODOOOOOOOODOO'86.80 '87.12

JohnICharleslPolanyiD D 0 OO0 O0ODODO'89.6 0 '94.5
HeinZAlStaabO O OO0 O0OD0OOOODOOOODO'88.10 '91.5

PeterDayD 00O O0ODOOOODO DO Laue-PaullLangevinkD OO0 O 0'91.6 O '95.5
Mostafa]AmrlEl-SayedD D 00O O0D0O0OO0O00ODO'93.60 '97.5

EdwardWilliamISchlagD O 0 0 0000000000000 00'95.60 '97.5

RaphaellD.JLevineD 0 OO0 0000 O0O'97.6 0 '99.5
CharleslS.IParmenter0 0 0 000 OO0 OO O DO'97.6 O '99.5

WolfgangiKieferO OO OOOOOOOOOO'99.60 '01.5
RichardiN.ZareOO OO OOOOOOODODO'99.60 '01.5

AlexanderM.[Bradshawd 0 O 000000000 OCOOODOOCOODOO'01.60 '03.5
WilliamICarliLinebergerO O OO OO OO0 DO O'01.6 O '03.5

GrahamRIFlemingD 000 0000000000O0O0O0O00O0'03.60 '04.3
JoshualJortner0 0 000000000 '03.60 '04.3

oboa31



5000000000 2004 010

gbobooogo

2004.05.19 O
2006.3.31

FLEMING,IGrahamIR.
goooooooooooooooooo

JORTNER,Joshua

obooboooooooobogooo

(¢]

312000




-0 oo oi19r7s il 19810

gbooooooooobo

7571500
'77.3.31

774100
'78.3.31

784100
'79.3.31

794100
'80.3.31

'80.4.100
'81.3.31

obobooooooogo
gbobooooooaood
gbooboooooobogoo
gbooboooogoogo
gboboooooogoogn

[¢]

o O O

gbooboooooobogoo

gbooboooooogo
gboboooooooboan

gboboooooooogon
goooooooogoogon

O|0 O O O O

o O

o]0 O O

gboooboo

o
g-~78.11.70

gooo

gboboooooooboan
gboboooooogood
obobobooooobgoobo
oooo.ubOooooooo
gbobooooooooboan

O O 0O 0O 0|0 O

o
gooooo
gooo

gbooboooooobogo
gbooboooogoogo
gboooooooboan
gbooboooooobogoo

goooooooogoog

O
[}

goooo

goooo

goooo

gbooboooooboao
gbobooboooooooogon
gboobooboooooobogoo
gboooooooboan
gbooooogoogn

O O O O

gbooboooooogoo
gooboooooogoo
gbooooooooaon
gboboooooooobogon
googoooooogn

O 0|0 O O O OO0 [ O ©O

e}

gboooooooboan
oboobooooooooDo
oboobooooooobogooo
gbobooooooboan
goooooogoogon

O 0|0 O O

o O

oboobooooooooo
gbooboooooboao
gboboooooooobogn
obooboooooogoobo
gdoboboooooogogn

O O|O0 O O

gboooboooooogao
gbooboooooogoo
gooboooooogoo
gboboooooooobogan
goooooogoogo

oboboooooooogo
gboooooooboan
gbooboooogoogog

O O 0|0 O O O OO O O O

ooo313



gooooooom
go ocl0MmOoUuOonOoooog
goooooon
ojUomobouoOonOoooogd
t go go go gag o gag o gag o gbooboggbood
vTee6~ O [0 NoEYe8~ O [
go go go go go gag o gooogigooogd
poooeyes s
o goobogjobooo
N9TT06~ U [
o o go go go goobogigoboooo
< goo o goo o go ° < ° o goobogioboobo
HIeee6~ O [1~6¢T06. O [
° o gag o gag o go go gooobogobooa
1€G9°/8~
o go go gag o gboobgjgbood
g oo oo gbooogigbooa
pJT'ee8~ 0O [
oo gbooboggboood
[Eee8~ 0 [
gm0 to go go gooogigoooo
go gbobobgoboaba
NoEY'e8~ [
° go goobooobgobooo
o go gooogjgooog
o gbobobgoboaooba
go oo gbooboggbaooad
godoe gboboobggboooa
o go gooobogioboood
go goobogjobooboo
TEEY0. 0| 0EY€0. 0| 0EYTO. O | 0EY66. 0| 0EY L6, 0| 0EYS6 0| 0EYeE6 U |0EYT6 O|0EY68 O|0EYL8 0| 0EYSE8 0| 0EYES O
greeo | 01970 | OT966, | OTGL6,| OT'SS6 | OTS€6 | OTST6 | OT'968 | 01928 | OTG968 | OT9€E8 | TGI8 gboooboob goano
gect o o1t 0o gotr O g6 O gs o o0 oo Q os o v O ged oc o ot o

gooboooooooboobobob

[Jy00¢ L1861 U U UL 0L OOLL

gooooooooobmooboobobo™oo

moobooooon

314000



go go go go go go go 0 o|~T688 © gboobogobooao
go ol ~T'¥'88, © gboobogjgboood
gboobooom
~1'9'88, © o poomooogooooo
go gbooboggboooad
(oogoe go gboboobgobooba
go go gbobooojbobooo
gog
o o goboooooojbobooo
o goobogigbooa
g gj| ~Tv'00. © ° go go o ooo o gog o go gooogiobooo
go go gooogjobooo
1€€88~ © go ooooooo|ooon
go go goobooobogjoboobo
go gooooobgobooobo
o o gboboobgobooba
go go go gboboobggboabao
gboboobooooom
o o o poomooogooooo
goooooooo
g go go < < o Hoomobooooboooo
H19¢8~ 0 [J
go go oo < ° go go go go o go o gooogiobooo
go gboobooojbobooo
° ° gooogjgboooo
go gooogjgooog
goo gboobogobood
up o fo o gboobooojboobooo
H1'9¢8~ 0 [
go ° gooogjgbooog
gooooogn
cgooDomoooOoooon
TEEY0. 0| 0€¥€0. O | 0¥ T0. O | 0E¥'66. 0 | 0EY'L6. O | 0€'¥'S6. O | 0E¥'E6, U | 0E'¥'T6, O | 0E'¥'68 O | 0€'V'28, 00 | 0€'¥'S8, O | 0E''€8, O
greeo | 01970 | OTS66, | OTGL6,| OTSS6 | OTS€6 | OTST6 | OT'968 | 01928 | OT668 | OTG€E8 | OT'GT8 goooboo googo
ger g git g gor O o6 O o8 O osd o9 0 gos O v o goen decd ot o

0ooa3i1s



go go oboobooojbobooo
go ° gbobooooojooooo
go go gboobogobggboooba
go go go go go gboobogobood
go 0o gboobooobgjooooo
< < gbobooojboboo
go ° gbobooooojooooo
1€'€20~ © go go go gboobogobooao
go go go 0o 0o gooogjgoooo
< goobogjobooo
go go ° go go ° goobogiobooo
go go gboobogjgbooad
0o 0o gooogigooog
< ° gooogjgobooo
(Oogoe go gooogiobooa
go go gboboobobogbaoobao
od go 0 o| T'¥¢6~ © gooogjgoooo
go go go go go go ° gooogjgboooo
go go gboobooobgoboobao
o go gboooojbobooo
go go gboboooojbooooo
go go oboboobooojbobooo
gofQoe go gbooboobgoboobo
HTEE Y6~ [
go go o gooogjgooog
00Qoe ° gooboobogjobooo
© go gboboobooojoboobooo
o go gbooogigoooad
go go gboobgoboood
1€°€00~ © go O o|~T¥v6 o go go gooogjgooooo
1€°¢88~ © gooogioboooo
TEEY0. O | 0EY'E0. O | OEY'TO. O | 0€¥'66. U | 0€V'L6. O | 0EY'S6, O | 0EY'E6. O | 0€¥'T6. O | 0768, O | 0EY'L8, 00 | 0E¥'S8. T | 0€'¥'€8. U
gorgeo | OTST0. | OT'966, | OTSL6,| OT'SS6 | OTS€e6 | OTST6 | OT968 | OT'S94L8 | OT9S8 | OT'SE8 | OT'ST8 gooooo gogoo
gcr g git g gor g ge o o8 o osL0 oo os o ov O e ocd o1t o

316000



< oboboobooojoobooo
go gooogjgboooo
o oooooboooogcoooon
o|~T'¥'¢0. © gooogigoooo
go go gbobooboboobaoobao
go
0o go gobooooboojbobooo
o gbobobobooboobao
go go gbobobobogboobao
OoO0o| MOde gboobooooojboooo
o o gboobogoobggbooba
go go gooogioboooo
go go go gooogjobooo
H1e€ 20~ [
go go gbobooooojoboooo
go go go oboobooo|looboow
o < < ooooooooogcoobooon
H~Tv'¢0. O [
go goo o gbooboobobOogboobo
go go go go gooogiobooobo
00Qdoe 00Qdoe gooobobobOogboobo
go go oboobooojbobooo
gooo
go go gobooooboojoobooo
go go oboboobooojbooono
TEEY0. 0| 0€¥€0. O | 0¥ T0. O | 0E¥'66. 0 | 0EY'L6, O | 0E'¥'S6. O | 0E¥'€6. O | 0E'¥'T6, O | 0€'¥'68 O | 0€Y'28, 00 | 0€'¥'S8, O | 0E'°€8, O
greeo | 01970 | OT966, | OTGL6,| OTSS6 | OTS€6 | OTST6 | OT'968 | 01928 | OTG968 | OTG€E8 | OT'GT8 goooboo googo
ger g git g gor O o6 O g8 O osld o9 Qd gos O v o goe o decd ot o

00031y



-80 002004 L[]

goooot gboboboboooobooog
gomobooorn gboboboboooooooon
oogd
gboboooooo 2004.0411 0
J 2006.03.31
gbooboooooooboobobo o[
gbooooooooobo oD
gboooooooboobaobo o[
uboobooooobooooooooboon o
oooooooooobo o[
obooooooooobo o[
obooooooobobo o[
gbooooooobobaobd o0l
oooooooooobo o
obooooooooboobobo o
gooooooobonb o[
gbooooooobaob o '05.4.1~
gooooooobonb o
oboobooooooomooooon o ~'05.3.31
gooooooobonb o[
gbooooooobaob ao
oooooooooboo o OO
gbooooooobonb o[
gooooooobonb o[
gbooooooobaob o
gooooooobon o[
gbooooooobon o[

318000



AHOUN0gddaooonogddaooonoogddooooooi

gbooooooon

gbooooog

guooobobbtooooobbbouoooobbbbooooon

good
gobooooboooooboooooooooooobooooooooooboooooboooomoooooo
gbobdobooobooboooboobobobobooooobooboboboobooboobooboboboon

gboooooooboobaobd
gobooboobooboooboobooboobobooboooboobooobooboboboboobooboobobobog
gbobobooooooo

good
gbobobooobooboobooboobobobooooboooobobobobooboboooboobobOobobo

good
gbobobobooobooboobooboboboboboooobooooboobobo

go
goboobobooboobobobooboboooobooboboobooboobobooobobobobooban
gobooooooooooooooooooooooobooomooooooooooobooobooooooo
god

gboobooogo

gooooooo

000000000 00000 ooooo
0000000000000 noooo ooooo oo
ooo ooo

0000000 | 000000

oooooo Ooooooo 100
000000000 00000 . . e
0000000

ooooon 00 ooo

oooooo

ooos319



Lo oonoggdadoooooii

gboooobogan
gboboobdo

gobobbboooooobbooooooo

goao
goooooooboooboooboooboobooobooboooooooobooboomoooobooooboooo
gooooooobooooobooooooooooooooooooooobooboooboboooOoooDoboboooDOom
gboboobooboboobooboboboboooooon

gboboooogo
goooooooooooooooobooooobbooooooooobooooboooooOobooDOOooomoboooD
gboboboooobooooboobobobo
gooooo
gboooooo
gooooo
gbooooooo
gboboooooboobobobooooobooon
gooooo
gbobooooooooobooboab
gboboboobooboobooboboboboooooban

gbooobad
gboboboooobooboboboboboboooooboo
gbobobooooboobooboobobobobooooboobobo

goao
gbobooooboobooboboboboooooboo

gbobooooooog
gboboooooobobobobooooboobooboboboon
gbobooboooboobobobobobooooobooobog
gboboooooobooboboboboboooooobog
gbobooooooobobobobooooooboobooboboboobo
gbooooooboobobobobooboobooboboboboobooooobooban
gboboooooobooboboboboboooooobog

320000



goobooood
gboboboooooooobooboboboobooboooooboobOobob
gboboboobooobooboobobobobooooo
gbobobooooobobobooooo
ogboboboobobooboobooboboboboooooo
obobobooooobooboboboboooooo
gbobobobooobooooobooo
gbobobooooobobobooooo
gboboboooooboobobobooooooooboobobon
oboboooooobobobobooooo
gbobobooooogoogoo
gbobobooooogoogoo
obobobobooobooooboobo
gboboboooooogoog
obobobobobooooboooo
obobobobooobooooboobo
obobooooogoog
obobobobobooooboooo
obobobobooobooooboobo
gboobooooooooboobobobobobooooboobDoboboboboooo

gooogooo
gbobobooooooboobobobooboooooooboboboboobooboooDo
gbooboooooooboobobobobooooooonoo

goooooooon
gboboboboooooooboobobobobooooo

goobooboooooon
gobobobooooobooooooooobooboboboboboboobooboobDobooobOobDUobOobo
gooboboooooooobobobobooboooooboobOoboboboobooooo

goobooboooood

gooooboboooooboobobooboooobobooobooooboobOoboobobobobbooo
goobooooogon

obos321



gooo
oooooboobobobooooooooobobobobobooobooboOoDbo

gooo
gogoobobobooooooooobobobobooooooobobobobobooboobDoDoDbOob oo

oo
gbobooooooboooooobooboboo
gboooooboooboobooobooboobooboboboobooboboboboobooboobOobDoOoDbo
oomoooooobooboooo

322000



1 gggdooonoggagaaoonoggoaad

gboooobooo
gboobooobao

goooobbbooooobbbbuoooaobon

goano
gobooooooooooooooboboooooooobooooboomoooooooboooooobboooooo
gooooooobooboooboooooobobomoobog

goano
gbobobooooobooboobobobobobooooon
gbooobooo
gboboobao
gbobooooooo
gboboooooobooo
goooooooboooooooooobooooooooomoooooboooo
vboobooobooboboobooboobooboobooboobooboobboobbooboooboobOobobOoboono
gboboooooooo
gbobooooooboobobobob

goood
gboboboooooboooboobooboboboobooooo

gbooboood
gbobobooobooboobobobobooboooooobooboboboboooboobobo

gboboboooooon
gboboboooboobooboobobobobooobooooooobobobobobobooboooboobo

goano
gboboboooboobooboobobobobooooboooboboobobobo

oo
gbobooooboobobooooooobobab
gbobobdoboboobooooooboooboooboooboooobobobobobobobobobobobooobo
gooo

ooos323



324000



	「分子研リポート2006」目次
	１．序　　　言
	２．分子科学研究所の概要
	2-1　研究所の目的
	2-2　沿　　革
	2-3　組　　織
	2-4　研究所の運営
	2-4-1　運営顧問会議
	2-4-2　運営会議
	2-4-3　研究顧問会議
	2-4-4　人事選考部会
	2-4-5　運営会議共同研究専門委員会
	2-4-6　学会等連絡会議
	2-4-7　教授会議
	2-4-8　主幹・施設長会議
	2-4-9　大学院委員会
	2-4-10　特別共同利用研究員受入審査委員会
	2-4-11　各種委員会等

	2-5　構成員
	2-5-1　構成員
	2-5-2　人事異動状況

	2-6　研究系及び研究施設の概要
	2-7　岡崎共通研究施設（分子科学研究所関連）の概要
	2-8　技術課
	2-8-1　技術研究会
	2-8-2　技術研修
	2-8-3　見学者の受入れについて
	2-8-4　人事
	2-8-5　受賞

	2-9　安全衛生管理室
	2-10　広報室
	2-11　史料編纂室
	2-12　共同利用研究
	2-12-1　共同利用研究の概要
	2-12-2　2006 年度の実施状況
	2-12-3　共同利用研究実施件数一覧

	2-13　ナノサイエンス支援
	2-13-1　ナノサイエンス支援「分子・物質総合合成・解析支援プログラム」による協力研究・施設利用について
	2-13-2　2006 年度の実施状況（1 月31 日まで）

	2-14　最先端・高性能スーパーコンピュータの開発利用次世代ナノ統合シミュレーションソフトウエアの研究開発
	2-14-1　「次世代ナノ統合シミュレーションソフトウエアの研究開発（ナノ統合）」拠点の概要
	2-14-2　「ナノ統合拠点」の研究体制
	2-14-3　「ナノ統合拠点」の研究課題（個人）
	2-14-4　「ナノ統合拠点」の研究・開発スケジュール

	2-15　エクストリームフォトニクス
	2-16　国際交流と国際共同研究
	2-16-1　国際交流
	2-16-2　国際共同研究
	2-16-3　国際シンポジウム
	2-16-4　アジア研究教育拠点事業

	2-17　自然科学研究機構連携事業
	2-17-1　イメージング・サイエンス
	2-17-2　自然科学研究機構　新分野創成型連携プロジェクト.自然科学における階層と全体
	2-17-3　分野間連携による学際的・国際的研究拠点形成　巨大計算新手法の開発と分子・物質シミュレーション中核拠点の形成
	2-17-4　自然科学研究機構シンポジウム「爆発する光科学の世界―量子から生命体まで―」

	2-18　大学院教育
	2-18-1　特別共同利用研究員
	2-18-2　総合研究大学院大学二専攻
	2-18-3　オープンハウス
	2-18-4　夏の体験入学
	2-18-5　総研大アジア冬の学校

	2-19　財政
	2-19-1　現員
	2-19-2　財政

	2-20　岡崎共通施設
	2-20-1　岡崎情報図書館
	2-20-2　岡崎コンファレンスセンター
	2-20-3　岡崎共同利用研究者宿泊施設
	2-20-4　職員会館

	2-21　地域社会との交流
	2-21-1　国研セミナー
	2-21-2　分子科学フォーラム
	2-21-3　岡崎市民大学講座
	2-21-4　安城市民公開講座等
	2-21-5　おかざき寺子屋教室
	2-21-6　地域の理科教育への協力
	2-21-7　一般公開
	2-21-8　見学受け入れ状況

	2-22　知的財産

	３．研究系及び研究施設の現状
	3-1　論文発表状況
	3-1-1　論文の発表状況
	3-1-2　論文の引用状況

	3-2　理論分子科学研究系
	分子基礎理論第一研究部門
	永瀬　茂（教授）

	分子基礎理論第二研究部門
	中村宏樹（教授（兼）
	信定克幸（助教授）

	分子基礎理論第三研究部門
	平田文男（教授）
	米満賢治（助教授）


	3-3　分子構造研究系
	分子構造学第一研究部門
	岡本裕巳（教授）
	西村勝之（助教授）

	分子動力学研究部門
	横山利彦　（教授）
	小澤岳昌（助教授）


	3-4　電子構造研究系
	基礎電子化学研究部門
	西　信之（教授）

	電子状態動力学研究部門
	大森賢治（教授）
	大島康裕（教授）


	3-5　分子集団研究系
	物性化学研究部門
	薬師久彌（教授）
	中村敏和（助教授）

	分子集団動力学研究部門
	小林速男（教授）


	3-6　相関領域研究系
	相関分子科学第一研究部門
	江　東林（助教授）


	3-7　極端紫外光科学研究系
	基礎光化学研究部門
	小杉信博（教授）
	菱川明栄（助教授）

	反応動力学研究部門
	宇理須恒雄（教授）
	見附孝一郎（助教授）


	3-8　計算分子科学研究系
	計算分子科学第一研究部門
	岡崎　進（教授）
	森田明弘（助教授）

	計算分子科学第二研究部門
	斉藤真司（教授）


	3-9　錯体化学実験施設
	錯体物性研究部門
	田中晃二（教授）
	川口博之（助教授）


	3-10　研究施設
	分子スケールナノサイエンスセンター
	分子金属素子・分子エレクトロニクス研究部門
	小川琢治（教授）
	鈴木敏泰（助教授）
	田中彰治（助手）

	ナノ触媒・生命分子素子研究部門
	魚住泰広（教授）
	永田　央（助教授）
	櫻井英博（助教授）

	ナノ光計測研究部門
	松本吉泰（教授）
	佃　達哉（助教授）

	先導分子科学研究部門（客員・流動研究部門）
	加藤晃一（客員教授）


	極端紫外光研究施設
	加藤政博（教授）
	繁政英治（助教授）
	木村真一（助教授）

	分子制御レーザー開発研究センター
	猿倉信彦（助教授）
	平等拓範（助教授）

	安全衛生管理室
	戸村正章（助手）


	3-11　岡崎共通研究施設（分子科学研究所関連）
	岡崎統合バイオサイエンスセンター
	青野重利（教授）
	藤井　浩（助教授）
	北川禎三（教授）



	４．点検評価と課題
	4-1　外国人運営顧問による点検評価
	4-1-1　E. Joseph Nordgren 外国人運営顧問
	4-1-2　A. Welford Castleman, Jr. 外国人運営顧問

	4-2　運営顧問による点検評価
	4-2-1　加藤伸一運営顧問


	５．将来計画及び運営方針
	5-1　分子スケールナノサイエンスセンター
	5-2　極端紫外光研究施設（UVSOR）
	5-2-1　UVSOR-II 光源加速器の高度化の現状と展望
	5-2-2　UVSOR 自由電子レーザーの現状と展望
	5-2-3　UVSOR-II における外部レーザーを利用した新しい光発生法の開発
	5-2-4　新しい光源建設の可能性

	5-3　分子制御レーザー開発研究センター
	5-3-1　分子制御レーザー開発研究センターの現状
	5-3-2　分子制御レーザー開発センターの今後

	5-4　装置開発室
	5-4-1　独自技術の開拓
	5-4-2　装置開発室の機械設備

	5-5　計算科学研究センター
	5-6　系・施設の在り方等の検討を踏まえての現状報告
	5-6-1　研究系の在り方
	5-6-2　施設の在り方
	5-6-3　IMS フェロー制度
	5-6-4　助手制度
	5-6-5　併任制度と客員制度
	5-6-6　分子研OB とコミュニティ

	5-7　化学系研究設備有効活用ネットワークの構築

	６．平成１９年度計画
	6-1　大学共同利用機関法人自然科学研究機構年度計画（平成１９年度）（VI 以降を省略）

	７．資料
	7-1　評議員（1976 〜1981）
	7-2　評議員（1981 〜2004）
	7-3　運営顧問（2004 〜）
	7-4　外国人評議員（1976 〜2004）
	7-5　外国人運営顧問（2004 〜）
	7-6　運営に関する委員会委員（1975 〜1981）
	7-7　運営協議員（1981 〜2004）
	7-8　運営会議委員（2004 〜）
	7-9　自然科学研究機構分子科学研究所研究教育職員の任期に関する規則
	7-10　自然科学研究機構分子科学研究所点検評価規則
	7-11　自然科学研究機構分子科学研究所将来計画委員会規則



