PREFACE

Fifty Years of Research at IIT Delhi

This Special Issue of the Proceedings of the INSA
commemorates the Golden Jubilee of Indian Institute
of Technology Delhi. The Institute completes 50 years
of its academic existence on August 16, 2011. The
Golden Jubilee of an Institution is a very important
landmark in its history and is a good opportunity to
reflect on where it stands in the many areas of its
pursuits. In this brief preface, we would like to share
the story of the growth of research at IIT Delhi,
including our recent experiments in enhancing the
research profile over the last few years.

In order to gain a sense of the trajectory of our
recent experiences in research, it may be worth
looking at some figures, which are usually considered
as good indicators of research activity. Our
publications in refereed journals have grown from
about 800 per annum in 2005-06 to about 1600 plus
in the previous year (2010-11). Our sponsored
research and industrial consultancy earnings have
grown from about Rs. 50 crores per annum to more
than Rs. 150 crores per annum over the same period,
the total value of the currently operational research
projects being about Rs. 400 crores. In the last three
years our collaborative research with international
partners (including international companies) has led
to nearly 100 projects with a value of more than Rs.
50 crores. The number of Ph.D.’s produced in this
five year period is nearly double of that produced in
the previous five years.

By any yardstick for an institution of our size
and funding, the figures mentioned above can be
considered to be reasonable, although we realize that
we have a long way to go to come close to the quality
and quantity and impact of research output of the likes
of Stanford and MIT. However, while considering
these comparisons, care should be taken to note the
enormous difference in the research eco-systems of
the two countries, besides the significantly lower

levels of investments in the IIT system, despite the
generous inputs that we receive and gratefully
acknowledge from the Government. Ever increasing
demand on faculty time for teaching and other related
tasks is another factor one should bear in mind while
comparing our research performance, particularly
with these institutions where research is the only or
the main pursuit. Nevertheless, the dynamism and
the growth potential are clearly demonstrated by the
figures quoted above.

A related question is about the impact of this
research. There are two ways to measure the impact.
One is to look at parameters like number of citations
per paper, which in some sense, is a measure of the
quality of the publications. The other and equally
useful measure is based on an assessment of our
ability to translate research into benefits for the
society. Let us focus a little on the latter to give you
a sense of the national impact of some of the research
carried out at IIT Delhi. This is also consistent with
the mandate of an Institute focused on science and
engineering.

We are very proud to share a major development
that happened quietly at II'T Delhi over the years and
put the country on a strong wicket in developing state-
of-the-art, high-tech radar technology. A crucial
component for this is the electronic phase shifter,
which is required in large numbers to perform the
critical functions of beam-forming and beam steering
electronically and realize the advantages of
theoretically optimum solutions for improved
performance, while doing away with rotating
antennas. In the late 70’s and eighties, when the
original need arose, such phase-shifters represented
a very sophisticated technology internationally and
were simply not available to the country from any
international source at any price, due to the peculiar
situation then prevailing. The problem was posed to
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IIT Delhi and the team at the School of Radar Studies
(now Centre for Applied Research in Electronics) was
able to develop and deliver the phase shifters in record
time with specifications that improved significantly
over those available internationally. These were
further improved and today form the backbone of a
new string of radars being designed and produced
for both defence and civilian applications. It is also a
very crucial component of the indigenous missile
programme.

There have been numerous other contributions
of this kind. The fail-safe axle counters and the route-
interlocking system developed at IIT Delhi for the
railways are today deployed at many railway
platforms in the country. There have been important
developments in lightweight prosthetics, durable and
low cost dental implants, drug-delivery systems and
diagnostics for healthcare applications like early
detection of cancer, electronic aids for the blind,
industrial biotech processes and a host of others. It
will take a lot of space to describe such contributions.
The Institute has also spruced up its patenting and
IPR effort, which has begun to bear fruit.

The Institute has always been sensitive to the
needs of the society. It was out of such a sense of
responsibility that the Institute set up a Centre for
Rural Development and Technologies, with a mandate
to take the benefits of modern science and technology
to address rural needs. The Centre has done
outstanding work in this direction. It has successfully
demonstrated how the intricate and latest knowledge
of science and technology can be used to design more
efficient low cost tools and implements, and how it
can be deployed to improve processes to produce
better yields with higher quality in agriculture and,
village and khadi industries.

There have been other products that have made
a significant impact on society. A special gel-coating
developed in our Chemistry Department is being
currently deployed in the field to increase the shelf-
life of fruits and vegetables in the absence of reliable
refrigeration and is promising to significantly cut-
down on the enormous waste that otherwise happens
during transportation from remote areas, not having

access to refrigeration facilities. The process is
undergoing a major field trial in Himachal Pradesh.
Other projects with potentially high impact have been
initiated in developing natural materials for artificial
cornea using proteins from human cells, and
production of synthetic liquid fuels through process
intensification. There are many other examples, too
numerous to count in this brief overview.

However, we would like to mention that even
more important than all this is the empowerment of
our young graduates to consider taking their research
to market through a business incubation opportunity
that we have tried to scale up in the last few years.
The success that we have achieved is very
encouraging, with about a dozen companies having
successfully graduated out and making their presence
felt in the last 8 years.

In science and mathematics, our faculty and
research students have been prolific publishers in high
impact factor journals. The average number of journal
publications by Science faculty being more than 4
per year per faculty member. The number of citations
per faculty has also been rising steadily over the last
few years. More specifically, in Physics, IIT Delhi
has held leading position for its contributions to Thin
Film Science, Fiber Optics, and Plasma Physics.
Professor K L Chopra’s classic paper in the field of
thin films is an all-time citation classic from the
country, with the work having been done at II'T Delhi.
In Chemistry, significant contributions have been
made by faculty in natural and synthetic materials,
theoretical and computational chemistry, and
biochemistry and bio-informatics. In Mathematics,
we have had leaders in Algebra, Analysis and
Measure Theory. Even in Humanities and Social
Sciences and Management, where our faculty
numbers have remained sub-critical, the departments
have established good traditions in research,
comparable with the best institutions in these
domains.

So, last but not the least, are we happy with
what we have been able to achieve or do we have
higher ambitions? It will be silly to think that we have
arrived, and we need to explore every possible avenue



Preface

to reach the heights that the country must want the
Institute to reach. So here is a list of some recent
actions that we have taken in the recent past to move
further.

We gave our foremost attention to strengthening
our approach to finding and inducting outstanding
young people from all over the globe into our faculty.
Clearly, the quality of faculty will determine the
quality of future research agenda taken up by the
Institute. One major new initiative here was working
out and implementing a scheme of Outstanding Young
Faculty Fellowships through which almost every new
faculty member recruited is given a top-up salary for
a period of five years. Funds were raised for this
purpose from non-Governmental sources like alumni
and industry. We also increased faculty research
initiation grant to go up to Rs. 20 lakhs, to help new
faculty to settle down while they plan for major
funding from other sources. A system of Chair
Professorships has been put in place to reward
outstanding senior faculty whereby they could be
given significant research grants to top up their efforts
from funding agencies. We have tried to devise
policies which reward performing academic units by
way of more generous funding and other resources.
Besides providing seed funding to encourage research
in emerging or critically important thrust areas, we
have also initiated a seed research-funding scheme
to facilitate new high impact interdisciplinary
research on a competitive basis. Most recently, our
efforts to strengthen our nanotechnology initiative
received a shot in the arm through the sanction of a
Rs. 50 crore grant for setting up a unique nano-
research facility for non-silicon systems. Recent
inauguration of the Indo-German Max-Planck Centre
of Computer Science by the German President, HE
Dr. Herst Koehler was also another milestone that
recognizes the fine quality of our Computer Science
Faculty, which has been built up through special
nurturing. The Centre will receive funding to the tune
of Rs. 25 crore over a period of 5 years. We have also

set up the School of Biological Sciences to strengthen
teaching and research in biological sciences and
augment the existing efforts in bio-medical and bio-
technology areas, and focus further on health-science
issues like infectious and non-communicable
diseases. A significant amount of funding has been
set-aside for this purpose from our own resources,
even as efforts are on to find additional funds from
other sources. The Institute also now brings out a
quarterly research bulletin, which highlights research
done by the faculty and students in different areas.

We hope this brief account generates sufficient
confidence in our desire and ability to reach new
heights, even as we may suffer a temporary setback
in terms of faculty to student ratios and other
infrastructural constraints due to the sudden and large
expansion happening in the system. The research
traditions established at the Institute, which in the
initial stages was sought to be developed solely as a
teaching institution with research considered as a
private pursuit of the faculty members, sometimes
even as a ‘waste of time’, are remarkable and continue
to get new impetus with arrival of new faculty
members and research scholars year after year. We
are sure that the story of the next 50 years would be
very different.

This special issue consists of 11 papers from a
variety of research areas. This, by no means,
showcases the breadth and depth of the research being
carried out at our Institute. This is at best a sample of
the kind of work that goes on as these are from the
papers which were submitted in response to the call
for papers for this issue. All papers went through the
standard review process of the Proceedings. We, on
behalf of the Institute, would like to express our
gratitude to the Editorial Board of Proceedings of
Indian National Science Academy for having readily
agreed to the proposal for this Special issue. We also
thank our colleagues, Prof. NK Gupta and Prof.
Maithili Sharan for their advice and support.

Surendra Prasad
Anurag Sharma
—Guest Editors
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