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Fig.1 Concept of ITS and next generation mobility
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Fig.2 MAGLEV Vehicle Fig.3 PMV
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Fig.4 “Eco—Ride” New concept of guided public commuting
system with roller coaster technology
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Scientific and Technological R&D Progress in Turkey over the Last Decade
with specifics focused on "Center of Excellence for Superconductivity
Research (CESUR), Vision, Mission and Roadmap"
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Superconductivity without doubt is certainly one of the great
discoveries in the 20th century by Kamerling Onnes in 1911,
since then over a century has passed and there have been
numerous implications of the discovery associated with
interests of the scientific community in relation to the
applications of these interesting phenomena. In this time period,
there have been many published research papers,
breakthroughs and milestones of superconductivity in terms
of both applications and fundamentals point of view.

Turkey as a country with no long tradition of low temperature
physics before 90s, scientific studies were only limited to a few
university laboratories with no significant contribution to the
worldwide efforts in the field. In this work, we will focus on
the research papers trial from 1990 until 2013 along with
Turkey's state initiatives to develop the science and technology
in the country.

Needless to say, the aim of this plenary talk is not to give a full
account of R&D progress of the country, rather it is to give a
brief understanding of scientific publication trial in terms of
statistics and funding raise with more emphasis on
superconductivity over the last decade and expectations and
extrapolation over the next decade.

Citation papers (SCI) on superconductivity with country
address of Turkey are traced back to 1991, since then Turkey's
ranking position in terms of published papers has been in the
band of 35-40 according the web of science statistics. However,
the number of publications has risen considerably over the last
decade, and in 2011, she ranks 19 among the other countries.
In addition, citations to the Turkish research papers have also
increased effectively. In the last few years, share of Turkey on
superconductivity papers has raised to be about 1.5% in the
whole publications of average of 6500 annually from a value
of .3% in the beginning 2000s. Active research groups are now
well connected with their research focus areas will be
introduced.

In general, over the last few years, Turkey publishes SCI
research papers of about 28000, which is one third of Japan.
Only the engineering publications have been found to be over
world’s average, while all the other disciplines including
physics (being among the best 5 field) remain to be below the
world average. In line with the global trend, applications have
had more priority in the research funding provisions, and
physics being the backbone of the all engineering field, this
helps being considered to be a sustainable RTD progress with
the required manpower with sufficient qualifications in need of
industrial development, while the interest for fundamental
science degrades unexpectedly among the young generation.

With the initiatives of a group of scientists back in 2007
headed by myself, following a submission of joint project
proposal, Turkish Ministry of Development granted an
infrastructural research funding in 2010 to Ankara University
together with other 7 different participating universities under
the coordination of Ankara University to establish a national
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center of excellence in Superconductivity Research. Common
efforts have also been integrated with International
Superconductivity and Magnetism Conference-ICSM first
initiated in 2008 in Antalya. Since then number of scientists
working on superconductivity has also increased, at present 60
academics and around 150 graduate students are affiliated with
the center. ICSM conference has grown to be truly
international with participation of over 1100 from about 60
countries. The center (CESUR) has been officially approved in
14th June, 2012 and has eventually become an official host for
ICSM conferences. The center composes of four technical and
four administrative divisions. The technical ones are

Fundamental  Superconductivity =~ Research,  Small-scale
Applications, Large-scale Applications and Materials
Development Units. Educational out-reach and Public

Relations, Innovation, Financial Affairs and Workshop/Device
Construction Units are administrative ones. The central
laboratory building houses 8 different divisions to be
specialized with state of the art facilities needed in relevant
research directions.

A few workshops have been held to determine the vision,
mission and roadmap of superconductivity in Turkey. An
official report has been prepared with financial support of The
Scientific and Technological Research Council of Turkey
(TUBITAK). The first phase of the national project will come
to an end this year, and preparations for the II. Phase of the
project are now under progress in line with planned reforms of
the research centers. The second phase of the project will have
more emphasis on energy technology applications together
with materials development for device applications.

In view of the center's vision, mission and roadmap for the
next 10 years, Turkey has a targeted vision of 2023, by the
centenary of the Republic to increase exports to the level of 1/3
of Germany totaling above 500 billion dollars of exports, with
GDP of above 2 trillion dollars and together with R&D
investment of around 50-60 billion dollars annually. In this
targetable approach, an active research center in
superconductivity can be a driving force in related research
areas such as materials science, chemistry, electronics,
electrical engineering, information technology, energy sector,
renewable energy, transportation sector. Sustainability of the
center will be realized through contribution of member
institutions and by dynamic character of research activities
both at national and international level (funding via projects).

A detailed roadmap of superconductivity together with a
national program subject to approval, activities of participating
research groups will be presented with international scientific
collaboration opportunities.
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