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MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. Over three
hundred years of the history in modern science indicates us that a number of
research results disappeared or took long time to become useful in society.
Due to the difficulty to bridge this gap, it has been recently called the valley
of death or the nightmare stage “*°". Rather than passively waiting,
therefore, researchers and engineers who understand the potential of the
research should be active.

(i.e. Type 2 Basic Research — Note 2) :
, 1N

(i.e. Full Research — Note 3)

To bridge the gap, technology integration
addition to analytical research, has been one of the wheels
These technology integration research activities have been kept as personal
know-how, however. They have not been formalized as universal
knowledge. Traditional journals, on the other side, have been collecting a

lot of analytical type knowledge and establishing many scientific disciplines
(i.e. Type 1 Basic Research — Note 4)

As there are common theories, principles, and practices in the
methodologies of technology integration, we regard it as basic research.
This is the reason why we have decided to publish “Synthesiology”, a new
academic journal. Synthesiology is a coined word combining “synthesis”
and “ology”. Synthesis which has the origin in Greek means integration.
Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios toward societal value,
identify elemental knowledge and/or technologies to be integrated, and
describe procedures and processes of integration for the goal. Through
publishing papers on this journal, researchers and engineers can enhance
the capacity to transform scientific outputs into the prosperity and make
technical contribution to the sustainable development. This could increase
the significance of research activities in society.

At the end, we expect your active contributions of papers on technology
integration to the journal.

“Synthesiology” Editorial Board

Synthesiology Vol.1 No.2 (2008) —-160 (79) —



Note1 The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Note 2  Type 2 Basic Research
This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Note3  Full Research
This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type 1 Basic Research ©*°? to
Product Realization Research ™, centered by Type 2 Basic Research ¥,

Note 4 Type 1 Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Note 5  Product Realization Research
This is a research where the results and knowledge from Type 1 Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.
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Abstracts

Creation of seamless geological map of
Japan at the scale of 1:200000 and its
distribution on the web

— For maximum accessibility and utilization
of geological information —

Koji Wakita*, Toshie Igawa**, Shinji Takarada**
and Yuichiro Fusejima**

*Geoinformation Center, AIST

**[nstitute of Geology and Geoinformation, AIST
Higashi 1-1-1 Tsukuba 305-8567, Japan

E-mail: koji-wakita@aist.go.jp

A seamless geological map was created with a unified
legend at the scale of 1:200000 covering the whole of
Japan. This seamless map was based on the
harmonization of regional geological maps made in
various ages. A research scenario from basic
geological research to Information Technology (IT)
for distribution of digital geological maps was
designed. The Type 2 Basic Research was proposed
to distribute the interoperable data set of geological
maps, which were transformed from the results of the
Type 1 Basic Research on geological mapping.
Seamless geological mapping was finally proposed as
a full research program in geological research field.

Development of small-sized cogeneration
system using thermoelectric power
generation

— Recovery system of high-temperature waste
heat by new thermoelectric oxides —

Ryoji Funahashi* and Saori Urata**
*Nanotechnology Research Institute, AIST
Midorigaoka 1-8-31, Ikeda 563-8577, Japan
**Japan Science and Technology Agency
Honcho 4-1-8, Kawaguchi 332-0012, Japan
E-mail: funahashi-r@aist.go.jp

There is an urgent need to improve the lifestyle and
efficiency of industrial energy use to solve energy
and environmental problems, now approaching
critical level. New thermoelectric oxides possessing
high durability at high temperature and high safety
were discovered and a prototype of small-sized
cogeneration systems working at the temperature
range between 773K and 1173 K was developed in
collaboration with a private company. Thermoelectric
modules composed of oxide devices, which have
pipe-type shapes, were constructed using Ag
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electrodes, paste and stainless steel pipes. Water
flowed inside the stainless steel pipe for cooling.
Power generation experiment was carried out. The
module generated electric power of 0.27 W and hyper
heated steam simultaneously by inserting the module
into a water boiler of natural gas combustion type.

Realization of collaboration system for
everyone to develop and manage

— Practices of communication pattern using
qwikWeb —

Kouichirou Eto*, Masahiro Hamasaki** and
Takuichi Nishimura**

*Center for Service Research, AIST

**Information Technology Research Institute, AIST
Akihabara Daibiru, Sotokanda 1-18-13, Chiyoda-ku,
Tokyo 101-0021, Japan

E-mail: k-eto@aist.go.jp

A new collaborative communication system:
qwikWeb is proposed. The qwikWeb is carefully
designed to enable everyone to develop and manage
his/her own collaboration site where every member
can communicate and construct knowledge
seamlessly. A strategy to achieve “Full Research” for
realizing such collaboration system is also shown.
The qwikWeb is designed, developed and opened for
public use by a Web server. The detailed analysis of
the qwikWeb usage and the effectiveness are
mentioned.

Introduction to theory of service
engineering

— Framework for theoretical study of service
engineering —

Hiroyuki Yoshikawa

President, AIST

Kasumigaseki 1-3-1, Chiyoda-ku, Tokyo 100-8921,
Japan

E-mail: yosikawa@mb.rosenet.ne.jp

This paper proposes a framework for theoretical
and systematic study of service engineering. In the
framework, a service is called primitive service
when a human (donor) offers a service to another
human (receptor), and service effect occurs when a
receptor receives the donated service. The primitive
service is unrelated to economy. Conventional
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service is amplified primitive service by some media.
Service industry is generated by the amplification
and networking of primitive services in economical
society.

From systematic analysis of protein
interaction networks to drug discovery
— Development of ultra sensitive mass
spectrometry analytical platform -

Shun-ichiro Iemura and Tohru Natsume
Biological Information Research Center, AIST

Aomi 2-42, Koto-ku, Tokyo 135-0064, Japan
E-mail: t-natsume@aist.go.jp

One of the most powerful means for the identification
of protein networks is LC (liquid chromatography)
based electrospray LC-MS/MS (tandem mass
spectrometry).

Even with such high-tech devices, large-scale protein
interaction analysis is still a challenge. To enhance
the sensitivity and resolution of LC-MS/MS analysis,
we have developed a novel LC-MSMS system with
direct nano-scale flow control. Using this system, we
discovered new interactions of disease-related or
causative proteins, uncovering precise molecular
mechanisms of several diseases for drug discovery.
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Aerosol deposition method

— For production of high Performance micro
device with low cost and low energy
consumption —

Jun Akedo, Shizuka Nakano, Jachyuk Park, So
Baba and Kiwamu Ashida

Advanced Manufacturing Research Institute, AIST
Namiki 1-2-1, Tsukuba 305-8564, Japan

E-mail: akedo-j@aist.go.jp

AD (aerosol deposition) method is a newly
developed spray coating of powder materials. High
density consolidation of ceramic powder can be
obtained at room temperature without sintering at
high temperature. In a rapid and low cost production
system (named as on-demand production system), a
high performance optical micro scanner was
fabricated using AD method for formation of
piezoelectric thick layer, ink-jet printing for metal
wiring and mechanical punching for structuring of
micro scanner. The improvement of device
performance, the reduction of energy-consumption
and process steps will be simultaneously achieved,
leading to reduction of production cost of the
functional devices remarkably.
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Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish
papers that address the integration of scientific
knowledge or how to combine individual
elemental technologies and scientific findings
to enable utilization of the product of research
and development in the society. The authors
of the papers are researchers and engineers

of science and technology, and papers are
documents that describe, using “scientific
words”, the process and the product of research
which tries to introduce the results of research
to the society. In conventional academic
journals, papers describe scientific findings
and technological results as facts (i.e. factual
knowledge), but in Synthesiology, papers are
the description of “knowledge of what ought
to be done” to make use of the findings and
results for the society. Our aim is to establish
methodology for utilizing scientific research
result and to seek general principle for this
activity by accumulating this knowledge in
the journal. Also, we hope that the readers of
Synthesiology will obtain ways and directions
to transfer their research results for society.

Content of paper

The content of the research paper shall be the
description of result and process of research
and development aimed to be delivered to

the society. The paper shall state the goal of
research, and what values the goal will create
for the society (Items 1 and 2, described in the
Table). Then, the process (the scenario) of how
to select the elemental technologies, necessary
to achieve the goal, how to integrate them,
shall be described. There shall also be
description of what new elemental technologies
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are required to solve a certain social issue,

and how these technologies are selected and
integrated (Item 3). We expect that the contents
will reveal specific knowledge only available to
researchers actually involved in the researches.
That is, rather than describing the combination
of elemental technologies as consequence, the
description shall include the reasons the
elemental technologies are selected, and the
reasons why new methods are introduced

(Item 4). For example, the reasons may be:
because manufacturing method in laboratory
was not sufficient for industrial application;
because user demand was not wider
applicability rather than improved accuracy;

or because there were limits due to current
regulations. The academic details of individual
elemental technology shall be provided by
citing published papers, and only important
points can be described. There shall be
description of how these elemental technologies
are related to each other, what are the problems
that had to be resolved in the integration
process, and how they are solved (Item 5).
Finally, there shall be description of how closely
the goal is achieved by products and results
obtained in the research and development, and
what subjects are left to be accomplished in the
future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for
utilizing the product of research and
development, there is no limitation on the field
of research and development. Rather, the aim is
to discover general principle regardless of the
field, by gathering papers on wide-ranging
fields of science and technology. Therefore, it is
necessary for authors to offer description that
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can be understood by researchers who are not
specialists, but the content should be of quality
that is acceptable to fellow researchers.

Research and development are not limited to
those for which the products had already been
introduced into the society, but research and
development conducted for the purpose of
future delivery to the society shall also be
included.

For those that had been introduced to the
society, they do not have to be successful
businesswise. Yet there shall be description
of the process of how the technologies are
integrated considering the introduction to
society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for
Synthesiology, as in other conventional
academic journals. However, peer review of
Synthesiology is different from the others.
While conventional academic journals
emphasize evidential matters such as
correctness of the evidence or reproducibility of
results, this journal emphasizes the rationality
of integration of elemental technologies, clarity
of criteria for selecting elemental technologies,
and their efficacy and adequacy (peer review
criteria is described in the Table).

In general, the quality of papers published

in academic journals is determined by the
peer review process. The peer review of this
journal evaluates whether the process and
rationale necessary for introducing the product
of research and development to the society are
described just enough. In other words, the
role of peer reviewers is to see whether things
necessary to know the process of introducing
the research finding to the society are written
out, and peer reviewers judge the adequacy of
the description of what readers want to know as
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reader representatives.

In ordinary academic journals, peer reviewers
are anonymous for reason of fairness and the
process is kept secret. That is because fairness
is considered important in maintaining quality
in established academic journals that describes
evidential knowledge. On the other hand,

paper, the format, yet content, manner of text,
and criteria are not established for papers that
describe knowledge of “what ought to be done.”
Therefore, the peer review process for this
journal will not be kept secret but will be open.
Important discussions pertaining to the content
of paper, may arise in the process of exchanges
with peer reviewers and they will also be
published. Moreover, the wish or desire of author
that cannot be included in the main text will be
presented in the exchanges. Quality of the
journal will be guaranteed by making the peer
review process transparent and by disclosing
the review process that leads to publication.
Also disclosure of peer review process is
expected to indicate to what points authors
should pay attention when they contribute to
this journal. The names of peer reviewers will
be published since the papers are completed by
joint effort of authors and reviewers to establish
the new paper format for Synthesiology.

References

As mentioned before, description of individual
elemental technology shall be presented as
citation of papers published in other academic
journals. Also, for elemental technologies that
are comprehensively combined, papers that
describe advantages and disadvantages of each
elemental technology can be used as references.
After many papers are accumulated through
this journal, authors are recommended to cite
papers published in this journal that present
similar procedure about selection of elemental
technologies and introduction to society. This
will contribute in establishing the general
principle of methodology.
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Types of articles published

Synthesiology shall be composed of general
overviews such as opening statements, research
papers, and editorials. The Editorial
Committee, in principle, shall commission
overviews. Research papers are description

of content and process of research and
development conducted by the researchers
themselves, and will be published after the
peer review process. Editorials are expository

articles for science and technology that aim to
be utilized in the society, and can be

any content that will be utseful for readers of
Synthesiology. Overviews and editorials will be
examined by the Editorial Committee whether
their contents are suitable for the journal.
Entries of research papers and editorials

are accepted from Japan and overseas. The
manuscript may be written in Japanese or
English.

Required items and peer review criteria (January 2008)

Item Requirement

Peer Review Criteria

1 Research goal

Describe research goal (“product” or researcher's dream).

Research goal is described clearly.

goal and the society for the society.

Relationship of research | Describe relationship of research goal and the society, or its value

Relationship of research goal and the society is
rationally described.

Scenario S
3 “scientific words” .

Describe the scenario or hypothesis to achieve research goal with

Scenario or hypothesis is rationally described.

4 Selection of elemental

technology(ies) technology(ies) was/were selected.

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
5 | integration of

Describe how the selected elemental technologies are related to each| Mutual relationship and integration of
other, and how the research goal was achieved by composing and
elemental technologies | integrating the elements, with “scientific words” .

elemental technologies are rationally described
with “scientific words” .

6 | Evaluation of result and

future development research.

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

7 Originality research papers.

Do not describe the same content published previously in other

There is no description of the same content
published in other research papers.
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Instructions for Authors

1. Types of contribution
Research papers or editorials are submitted to
the editorial committee.

2. Qualification of contributors

There shall be no limitation on authors
contributing articles, regarding the affiliatin and
discipline as long as the content of the article
meets the editorial policy of Synthesiology.

3. Manuscript

3.1 General

1) The articles may be submitted in Japanese or
English.

2) The manuscript shall be prepared using word
processors or other devices, and printed on
A4-size portrait (vertical) sheet of paper. The
category of article (research paper or editorial)
shall be stated clearly on the cover sheet.

3.2 Structure

1) The manuscript shall have title (including
subtitle), abstract, name of author(s), institution/
contact, main text, and keywords (about 5
words).

2) Title, abstract, name of author(s), and
institution/contact shall be provided.

3) Length of the manuscript shall be, about 6
printed pages including figures, tables, and
photographs.

4) The title shall be about 10-20 Japanese
characters (5-10 English words), and readily
understandable to wide-ranging readership.
Research papers shall have subtitle of about
15-25 Japanese characters (7-15 English words)
to help recognition by specialists.

5) The abstract shall be about 200 Japanese
characters (75 English words).

6) The main text should be about 9,000
Japanese characters (3,400 English words).
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7) The article submitted shall be accompanied
by profiles of all authors, about 200 Japanese
characters (75 English words) for each author.
8) Discussion with peer reviewers for research
paper shall be done openly with name

of reviewers disclosed, and the Editorial
Committee will edit the highlights of the review
process to about 3,000 Japanese characters
(1,200 English words) or maximum 2 pages.
The edited discussion is attached to the main
boby of the paper as a part of the article.

3.3 Format
1) The text shall be in formal style. The sections
and subsections hapters shall be enumerated.
There shall be indention of sven-spaces at the
start of paragraph.
2) Figures, tables, and photographs shall
be enumerated. They shall have title and
explanation (about 20-40 Japanese characters
or 10-20 English words), and the position in the
text shall be clearly indicated.
3) For figures, clear original that can be used
for printing or image file (final size 350 dpi or
higher) shall be submitted. In principle, the
final print will be 15 cm x 15 cm or smaller, in
black and white.
4) For photographs, clear prints (color accepted)
or image file (final size 350 dpi or higher) shall
be submitted. In principle, the final print will
be 7.2 cm x 7.2 cm or smaller, in black and
white.
5) References shall be listed in order of citation
in the main text.
Journal — [No.] Author(s): Title of article,
Tile of Journal, Volume(Issue), Start page-
End page (Year of publication).
Book — [No.] Author(s): Title of Book,
Start page-End page, Publisher, Place of
Publication (Year of publication).
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4. Submission
One printed copy or electronic file of
manuscript shall be submitted to the following
address:
Synthesiology Editorial Board Office
Public Relations and Publishing Division,
National Institute of Advanced Science and
Technology(AIST)
Tsukuba Chuo No.2 Bldg., 1-1-1 Umezono,
Tsukuba-shi 305-8568
E-mail: synthesiology@m:.aist.go.jp
The submitted article will not be returned.

5. Proofreading

Proofreading by author(s) shall be done once. In
principle, only revision or correction of printing
error is allowed in the proofreading stage.
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6. Responsibility
The author(s) shall be responsible for the
content of the contributed article.

7. Copyright

The copyright of the articles published in
Synthesiology shall belong to the National
Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board Office
Public Relations and Publishing Division,
National Institute of Advanced Science and
Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m.aist.go.jp
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