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E

veryone has a dream, and many make all
efforts to convert those dreams into reality.
Pursuit of one’s dreams provides a sense of
purpose to the journey called life. Former President
and Bharat Ratna Late Dr APJ Abdul Kalam very
rightly said that a dream is not the one we experience
in sleep but the one which does not allow us to sleep.
This is most true for entrepreneurs; many of whom
often embark on their strenuous paths after giving up
cushy nine to five jobs. They create new jobs which
in turn help many more to also start dreaming and
consider the entrepreneurial road some time later.

The US-India Science and Technology Endowment Fund (USISTEF) for promotion of
entrepreneurship and innovation is therefore very close to the hearts of all of us at the IUSSTF.
This program provides support to bilateral Indo-US teams to work together for commercializing
their science and technology based innovations to help society. Till date, 17 teams have been
awarded joint projects in the areas of Healthy Individual and Empowering Citizens categories.
India is a young country with more than half its population below 25 years of age. This
includes a large number of undergraduate students with dreams in their eyes and a great desire
to achieve eminence in life through education. On other hand, India, like many of its peers has
been facing severe shortage of talented scientists to work in its labs and help solve myriad of
societal problems. The Indian Government’s Department of Science & Technology (DST) and
Department of Biotechnology (DBT) have initiated several programs to address this matter
through capacity building. To serve this cause IUSSTF has partnered with US universities
like University of Wisconsin, Madison and University of Southern California, Los Angeles
and started three programs namely the Khorana Program for Scholars, the S.N. Bose Scholars
Program and the Viterbi-India Program. Financial support of DST, DBT and the Indian Science
& Engineering Research Board (SERB) has been critical to make this happen. More than 120
bright undergraduate Indian students have been through internships in over 40 US Universities
and 20 talented undergraduate and graduate US students did the same in India. These internships
not only provide exposure to students to high standard research methods of US universities but
also help engender long-term linkages with their mentors and peers. We believe that these
internships create the right setting for bright young minds to kindle new dreams about what
science can do to improve lives and bring joy and happiness to all. It is a fact that more than
two thirds of the students supported under these programs have previously pursued science,
engineering and medical research. To bring student interns on a common platform and to
showcase their research work and plans, a symposium “Giving Wings to Talent” was held on
August 22 at New Delhi. We hope that given the right mentors, these talented young minds will
themselves grow wings and fly high, and achieve their dreams.
The Indo-US Joint Commission on Science and Technology (JCM) has in its last two meetings
emphasized on Indo US cooperation on ‘Women in STEM’. IUSSTF is proud to initiate postdoctoral
fellowships for woman scientists with the support of SERB; and Women Entrepreneurs Quest
(WEQ) in collaboration with DST and Anita Borg Institute (ABI), Palo Alto.
These are just a few examples of IUSSTF programs that now benefit large sections of the
society. We hope that with time more agencies in India and US will come forward to work with
IUSSTF in developing and implementing programs for sections that have not been adequately
focused upon till now. Our dreams may look big but they certainly deserve taking a shot at,
with all our strength and commitment. We are sure we will have many fellow travelers, old and
new, as we move forward.

Rajiv Sharma
Executive Director, IUSSTF
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COVER STORY
Student Symposium

Giving Wings to Talent
The preparation of the next generation of scientists,
engineers and innovators is one of the most crucial
tasks in nation building. An important aspect of
education in the 21st century is to provide the
experience of international research to young
scholars. Such initiatives would offer them an array
of experiences, both academic and social, that
would help them gain a global perspective and
prove invaluable in their professional careers.

W

ith an aim to address the need for
human resource development and
capacity building in frontier areas
of science and technology, the Department
of Biotechnology (DBT), Govt. of India, the
Department of Science and Technology (DST),
Dignitaries with the Khorana
Scholars Batch of 2015

4

Govt. of India and the Science & Engineering
Board (SERB) in partnership with the Indo-US
Science and Technology Forum (IUSSTF),
WINStep Forward (WSF) and the University
of Southern California (USC) support three
prestigious student internship programs namely
the Khorana Program for Scholars, the S.N.
Bose Scholars Program and the Viterbi-India
Program.
These three internship opportunities are designed
as leadership programs that are intended to
spark the imagination and broaden intellectual
horizons by introducing the top Indian and
American students to scientific and innovation
ecosystems of leading U.S. and Indian
institutions. The goal is to nurture and inspire
future thought leaders across a broad spectrum
of sciences, industry and society. The program
also aims to seamlessly bridge the academic and
entrepreneurial communities in U.S. and India.
Experiencing scientific research at top-tier
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laboratories has consistently motivated scholars
to pursue higher education and careers in science.
An external evaluation of all three programs by
Ernst & Young in 2014 indicated that almost 85%
of the scholars have opted for doctoral programs
at prestigious institutions across the globe. An
overwhelming 99% of students felt that these
internship programs were ‘Important’ and/or
‘Critical’ in their admissions for higher studies.
More importantly, the programs remind the
students and their hosts of India’s rich scientific
tradition. It is also an exceptional investment
in developing India’s future scientific and
technological leadership.

(UCLA), UC-San Francisco (UCSF), University
of Illinois-Urbana Champaign (UIUC),
University of Iowa, University of Michigan,
University of Minnesota, University of Notre
Dame, University of Oklahoma, University of
Pennsylvania, University of Southern California
(USC), University of Washington, University
of Wisconsin-Madison, Virginia Polytechnic
Institute and State University and The University
of Texas at Austin. Similarly, American students
at a similar stage of their careers, including

Dignitaries with the S.N. Bose
Scholars Batch of 2015

Prof. K. VijayRaghavan, Secretary,
Department of Biotechnology
addresses the student gathering

In 2015, as many as 126 young scholars had
been placed at leading institutions across the
United States. These include California Institute
of Technology (Caltech), Carnegie Mellon
University, Case Western Reserve University,
Cornell University, Harvard University,
Louisiana State University, Massachusetts
Institute of Technology (MIT), Michigan State
University, Missouri University of Science
& Technology-Rolla, National Center for
Atmospheric Research, Ohio State University,
Pennsylvania State University, Purdue
University, Stanford University, University
of California-Berkeley, UC-Los Angeles
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Student Symposium
S.n. Bose Scholars Program

Khorana Program for Scholars

The Science and Engineering Research Board, Indo-US
Science and Technology Forum and WINStep Forward have
partnered to support the prestigious S.N. Bose Scholars Program,
named after the late Prof. Satyendra Nath Bose, a visionary Indian
physicist best known for his work on quantum mechanics in the
early 1920s. The program provides an opportunity to Indian and
American students pursuing a Bachelors or Masters’ degree in
Atmospheric and Earth Sciences; Chemical Sciences; Engineering
Sciences; Mathematical and Computational Sciences; and,
Physical Sciences) to undertake a research internship at U.S. and
Indian universities respectively for a period of 10 - 12 weeks.

The Department of Biotechnology, Govt. of India, Indo-US
Science and Technology Forum and WINStep Forward
have come together to support the Khorana Program for
Scholars named in honor of Dr. Har Gobind Khorana who
won the Nobel Prize for his work at the interface of chemistry
and biology in 1968 while a member of the University of
Wisconsin-Madison faculty. The Khorana Program is a
summer internship program for Indian Bachelors or Masters’
degree students in Biotechnology and allied areas to
undertake a research internship at premier U.S. Universities
for a period of 10-12 weeks.

Viterbi-India Program
The Indo-US Science and Technology Forum and the Viterbi School of Engineering at the University of Southern
California have partnered to support a dynamic student internship program called the Viterbi-India Program. The program
aims at addressing the need for human resource development and capacity building in the field of Electrical Engineering,
Computer Sciences and Computational Sciences.

Dr. Ramasami delivering
the keynote address

MD-PhD scholars, were selected as S. N. Bose
scholars for 8-12 week internships at leading
Indian institutions such as National Center for
Biological Sciences (NCBS), Indian Institute
of Science (IISc), IITs, IISERs, Tata Institute
for Fundamental Research (TIFR), and Medical
schools.

After the completion of their internship at
different partner Universities across the U.S.,
in order to bring all the scholars together on a
common platform to enable them to share their
research work and experiences not only with
one another but also with mentors, faculty,
program administrators and former scholars;
a Student Symposium was organized in New
Delhi on 22nd August 2015. The idea behind
the symposium was to create cohesiveness by
creating an opportunity for scholars to meet each
other and look beyond just one summer and their
own immediate goals and aspirations. Another
objective was to enable the science leadership
of the country to view first-hand the work that
the students have accomplished as part of the
program.
The symposium attracted a robust response
from young scholars and also a galaxy of noted
scientists and science administrators from
various scientific institutions and agencies in
India.
The formal inaugural function saw the
participation of Dr. Rajiv Sharma, Executive

6
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Dignitaries with the Viterbi-India
Scholars Batch of 2015

Director, IUSSTF; Prof. Raghu Raghavendra,
Vice Dean for Global Academic Initiatives for
the Viterbi School of Engineering, University
of Southern California, Los Angeles; Prof.
T.K. Chandrashekar, Secretary,
Science
and Engineering Research Board, Govt. of
India; Dr. K. VijayRaghavan, Secretary,
Department of Biotechnology, Govt. of India;
Dr. Chandrima Saha, Director, National
Institute of Immunology; Mr. George N. Sibley,
Minister Counselor for Economic Affairs and
Environment, Science and Technology, Embassy
of the United States, New Delhi and Prof. Aseem
Ansari, Co-Founder of The Khorana and Bose
Programs, University of Wisconsin-Madison.
The speakers congratulated the scholars for
their remarkable achievements in the short span
of their summer internships. They encouraged
the students to keep the connections they have
created alive as in times to come, increasingly
complex problems will require combined
inputs of scientists from across geographies
and disciplines. The speakers highlighted that
the India of today is very different from what it
was a couple of decades ago. India now has the
required institutional frameworks, infrastructure
and ecosystem for talented young scientists to
productively pursue his or her scientific goals
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with ease. In a globalised setting, India is now a
major economy and offers immense opportunities
not only in terms of the problems that need to be
solved, but also in terms of the entire world eager
to join hands with Indian scientists and scientific
institutions to pursue common goals.
Dr. T. Ramasami, Former Secretary, Department
of Science & Technology, Govt of India
delivered the Keynote Address. Dr. Ramasami
underlined that inspiration is an elevated state

Mr. George N. Sibley, Minister
Counselor for Economic Affairs and
Environment, Science & Technology,
Embassy of the United States,
addressing the students
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Student Symposium

Dr. Chandrima Saha, Director,
National Institute of Immunology
speaking on the occassion

Prof. T.K. Chandreshekhar,
Secretary, Science & Engineerng
Research Board felicitating
the S.N. Bose Scholars

Dr. Rajiv Sharma delivering his welcome address

of mind. When thoughts are elevated, the mind
is able to receive signals and positive energies
from everywhere. When the mind is inspired, it
expresses a rare level of beauty and excellence. It
extracts extraordinary values for the human effort
and genius. An inspired mind is uninhibited and
knows no limitations and constraints. Creativity
prevails over everything moving and stationary,

when the mind is truly inspired. He remembered
Dr. Homi Jehangir Bhabha who said that “It
is one’s duty to stay in one’s own country and
build up schools comparable with those in other
lands”. He exhorted the young scholars present
at the occasion to work hard and contribute to
growing Indian science.
Ultimately these programs are about the
Scholars - India’s brightest students who
would forge new partnerships and help create
sustainable, long-term networks in the mutual
interest of both India and the United States. Six
scholars - Anukriti Mathur from BITS Pilani,
Avisek Lahiri from IIT-Kharagpur, Jayashree
Mohan from NIT- Surathkal, Ayush Tomar
from Delhi Technological University, Shalini
Gupta from IIT-Kanpur and Kalki Kukreja
from IIT-Delhi - shared their experiences with
the audience.
The dignitaries also presented certificates to all
the scholars in recognition of their achievement.
The inaugural function was followed by a very
successful poster session where the young
scholars presented the work they accomplished
during their internship.l

8
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Student–Speak
To address the need for human resource development and capacity building in
science and technology, the Indo-U.S. Science and Technology Forum (IUSSTF) is
committed to nurture contacts between students of science and technology from
India and the United States. It has been unambiguously demonstrated that providing
students and young scientists with an exposure to cutting-edge scientific research
experiences at a formative stage not only broadens their intellectual horizons but also
leads to increased engagements in scientific and technological research careers.
We share with you the experiences of some of our bright, young fellows and interns
in their own words!

Khorana Program for Scholars
First off, I’m extremely thankful to IUSSTF
for giving me the opportunity to be a part
of the Khorana program 2015. It truly was
an amazing experience! My summer was
scheduled to be spent at the University of
Wisconsin-Madison. I worked at the National
Magnetic Resonance Facility at Madison
(NMRFAM) under the mentorship of Dr.
John Markley. My project was to develop

10

a software package for semi-automated
backbone assignment of NMR spectra of
proteins. I was guided by Mr. Hessamadin
Dashti who helped me a great deal during
the internship period. I also had the chance
to participate in the NMRFAM Introductory
Structure Determination Workshop where
I could meet researchers from various
universities and learn about their work
too. Interning at the
institute where the
program
founder
also
works
has
its own perks. Dr.
Aseem Ansari and Dr.
Naveeda Qadir were
excellent hosts who
took great care of us.
Aayushi Uberoi and
Harisha
Rajanala,
two past Khorana
scholars and now
graduate students
at UW-M, spent a
great deal of their

Swaathi Ratna S.
Anna University
Alagappa College of Technology
Chennai
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time to organise our weekly group meetings.
All these people made us feel at home and
comfortable. The orientation at Chicago
gave us the opportunity to meet and interact
with all the Khorana and Bose scholars and
helped us make valuable contacts.

Besides the professional work, we had lots of
fun too. There can be nothing short on fun,
frolic and excitement when 20 scholars end
up at the same university. Even the best of
places can become boring if you don’t have
friends to spend time with. And it doesn’t

For more information on the Khorana Program for Scholars:
Webpage: http://www.iusstf.org/story/53-50-Khorana-Program.html
E-mail: scholar@indousstf.org

hurt to have 19 of them! Madison, the city of
five lakes, is a beautiful and scenic place free
from the big city hassles. Wisconsin being
the Dairy capital of the US has delicious
dairy products and the ice creams are a must
have. The Cave of the mounds, House on the
Rocks, Wisconsin Dells and a dairy farm are
some of the places I got to visit in addition
to the skyscraper Chicago city. On the whole,
these two months will forever remain in
my memory and the experience will be
something I will always cherish!

Viterbi-India Program
My experience with the Viterbi-India program
was overwhelmingly positive and certainly one
which I will never forget. As part of the program,
I spent my summer at the University of Southern
California working at SAIL (Signal Analysis
and Interpretation Lab) which does state of the
art research in the field of multimedia signal
processing. My project was titled “Do trailers
affect a movie’s success?”. We were analyzing
the impact of movie trailers on the success of
a movie. I was part of the Media Informatics
and Content Analysis (MICA) subgroup. The
atmosphere in the lab was very comforting and

Biswajit Paria
Indian Institute of Technology
Kharagpur

the Ph.D. students were incredibly supportive
and helpful. My faculty mentor Prof. Shri
Narayanan is one of the coolest professors I
have ever met! Discussions with him always
led to new ideas and interesting insights. On the
weekends, we toured Los Angeles extensively.
Los Angeles is exactly like I had imagined it to
be, diverse and beautiful. Given an opportunity,
I would love to come back to this place. The
internship at the USC was one of my most
rewarding academic experiences. Under the
guidance of encouraging mentors, I learnt a
great deal about research and life in general.

USC is one of the top schools in the US and my
experience there was an extremely good one!
The internship exposed me to the frontiers of
research in my field. Moreover it also helped
me gain very useful experience in the state
of the art techniques used for cutting edge
research. The best part of my experience was
the interaction with my labmates. Diversity
is a common feature of every research
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Adarsh Tadimari
Indian Institute of Technology Madras

group at USC. In fact no two people present
in my lab were from the same country. It
was interesting to have long discussions on
our respective cultures and to get to know
new people. Keeping aside the informal
discussions, at USC I got the opportunity
to explore my field of interest and engage
in academic discussions with the graduate
students. I must say that these discussions
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Student–Speak

Sagar Honnungar
Indian Institute of Technology,
Madras

12

have very significantly affected my way of
looking at research in a good way and boosted
my confidence in pursuing graduate studies.
Moreover technical discussions and sharing
each other’s views have greatly enhanced my
knowledge of the current research in my field.
Lastly, USC being one of the top universities

has great infrastructure with well equipped,
comfortable and workable labs. A good
working environment has definitely enhanced
my output in this short span of two months. I
am looking forward to visiting USC again in
the future!

A steep learning curve, wonderful moments
to cherish, new friends for a lifetime, a
helpful and knowledgeable mentor – one
could not have asked for more from an
internship. The two months that I spent at the
Viterbi School of Engineering, University of
Southern California, were undoubtedly the
most memorable days of my life! During my
internship, I worked in the areas of signal
processing and statistical learning under the
guidance of Prof. Urbashi Mitra. The project
was to develop novel methods for target
detection when the target affects multiple
fields. Using tensor completion methods, we
designed a new field model and algorithm
which gave good simulation results. I also

gained a lot of insight on the subject through
my project and my interactions with Prof.
Mitra and Sunav, who was a PhD student
in my lab. Every weekend was full of the
excitement of visiting new places. We went to
many tourist attractions in Los Angeles, such
as Universal Studios Hollywood, Six Flags
amusement park, Santa Monica beach and
several others. We also visited nearby places
such as San Francisco and the Yosemite
National Park. In retrospect, this internship
was not only an enjoyable experience, but
also immensely enriching. It shaped me into
a better person on both personal as well as
professional fronts!
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First of all, I would like to thank IUSSTF
and USC Viterbi School of Engineering for
conducting such a wonderful program! I
am happy that I could become a part of it.
USC is one of the strongest schools in the
US in terms of engineering. It has wonderful
faculty, research facilities, and an excellent
research environment. The topic I worked
upon was completely new for me, but with
the guidance of my advisor and his group,
I could find a suitable direction of research.
There were times I got completely stuck
and was really frustrated, but their constant
support and help encouraged me to continue

Tathagata Srimani
Indian Institute of TechnologyKharagpur

working. I guess this is how research is,
you ‘can hope for the best, but have to be
prepared for the difficult times’! To talk about
the fun part of the program, USC’s location
in Los Angeles speaks for itself. Weekends
were full of enjoyment. Beaches, Universal
Studios, LA Live are few of the places which
I was able to cover. Overall, the program has
given me a unique set of experiences. I have
made some very good friends, got exposure
to a wonderful research community and have
been able to broaden my knowledge base. I
feel I am better prepared now to decide on
choosing a career in research.

Being an undergraduate student, the
idea of perfect research always intrigued
me. Coming to USC, I learnt how to
deal with a scientific problem in a
comprehensive, systematic and efficient
way. The weekly group meetings with
progress reports and literature review
and finally presenting innovative ideas
enriched my learning experience. I was
able to put forward some insightful
ideas for every one’s consideration.
Undeniably, USC has some of the best
facilities for experimental research.
Getting exposure to the fabrication lab
was a dream come true for me. I got
hands-on experience in several stateof-art technologies which added to my
theoretical background.

Saurav Prakash
Indian Institute of Technology-Kanpur

From early high school I had
developed an interest towards learning
about foreign cultures and societies.
Born and raised in India, I had little
exposure to other cultures. Living in
Los Angeles, I truly felt international!
Being able to speak and understand a
little Spanish, I made a lot of friends
from various backgrounds - from cointerns to soccer friends - I learnt a lot
about foreign societies which made
this experience a truly international
one. I am immensely thankful to my
professor, my mentors, IUSSTF and
USC without whom this internship
wouldn’t have been possible!

For more information on the Viterbi-India Program:
Webpage: http://www.iusstf.org/story/53-51-Viterbi-India-Program.html
E-mail: viterbi-india@indousstf.org
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Developing synergetic
relation between
static and dynamic
systems for high
energy performance
buildings.

Centre for Building Energy Research and Development

Best of two worlds
CEPT University (CEPT) in India
and Lawrence Berkeley National
Laboratory (LBNL) in United States of
America (US) are jointly leading the
US-India Joint Centre for Building
Energy Research and Development
(CBERD). The CBERD program has
brought together multidisciplinary
expertise from eleven leading
research and academic institutions
in India and the U.S. to conduct
collaborative research to promote
energy efficiency innovations.

14

A

s an R&D collaboration spanning both sides of world under
one virtual umbrella with a vision to optimize building
systems integration using whole building approach across
the building lifecycle CBERD will help facilitate high energy
performance building design, construction, and operation. In order
to meet the objectives of CBERD, and for project operational
efficiency, the program has been divided into six tasks. Three of
these tasks focus on the development of information technology
based design and operation software tools and hardware devices,
while three other tasks focus on technology development for
physical building systems such as walls, windows, and roofs, to
increase their potential to save operational energy and deliver
occupant comfort. Designed to develop synergetic relation
between dynamic systems such as information technology with
static system such as building envelop, CBERD targets to develop
technologies contextual to both countries. CBERD relies on its
strong industry partnership to leapfrog technology development,
technology evaluation, and prototyping.
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Each of the R&D tasks is led by two scientists one from each country - supported by a research
team and specific industry partners. A description
of these tasks is as follows:
Task 1: Simulation and modelling: Enable
the use of practitioner-oriented, interoperable
building energy simulation tools for integrated
design, commissioning, and operation, to help
reduce barriers to achieve energy efficiency.
Task 2: Monitoring and benchmarking:
Develop packaged and scalable technical
solutions for energy information systems for
specific target building sectors, and develop new
methods to advance state-of –the- art building
energy benchmarking.
Task 3: Integrated sensors and controls:
Integrate building energy control of several enduses into single easy to use platform. Incorporate
energy control technology for use to manage
energy and load in grid – islanded ‘resources
constrained’ buildings.
Task 4: Advanced heating ventilating and air
conditioning systems: Develop and re-optimize
compressor based and non-compressor based
cooling and dehumidification systems.
Task 5: Building envelops: Develop materials
to help buildings operate efficiently in mixed
mode operations and reduce the effect of peak
loads. Quantify cool roof technology benefits and
develop characterization protocols. Develop testing
procedures for advanced daylighting technologies.
Task 6: Climate responsive design: Advance
the state of the knowledge for performance
of climate responsive buildings, in terms of
their indoor thermal environments, occupant’s
response, and role of air movement in achieving
thermal comfort for elevated temperatures.
Develop methods to combine both natural
ventilation and low-energy mechanical systems
in well-designed buildings that can improve both
energy and comfort performance.
The Energy conservation building code (ECBC),
India provides specific targets for Energy
Performance Index (EPI) for Indian commercial
buildings. Benchmarked data shows that the
average site EPI for a single shift office building
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is 220-275 kWh/m2 (70-87 kBTU/f2); the ECBC
target is for ~50% energy reduction to an EPI
level of 110 kWh/m2 (35 kBTU/f2). The CBERD
is attempting to enable an aggressive technical
target of 65-90 kWh/m2 in (20-29 kBTU/f2)
Indian commercial buildings.
India and the US have vast regions with climatic
conditions favorable for comfortable habitation
throughout the year. Recognizing this fact, one
of CBERD’s attempts is to promote building
design and operation which is responsive to
local climate. The potential to save operational
energy increases many-fold when building
starts recognizing favorable outdoor conditions
and start interacting with it by opening up its
façade. Recognizing contemporary commercial
office building needs, it is also essential to
reject outdoor conditions when they become
unfavorable. Sometimes internal loads dominate
external loads. To achieve comfort conditions
in such situations, building needs to become air
sealed, and start relying on active energy systems
to provide thermally and visually comfortable
indoor environment. It is feasible to design and
operate buildings that dynamically respond to
context if building has capabilities to understand
context with help of sensor technology along
with information technology, a combination of
hardware and software technologies. Buildings
physical system also should have capabilities
to respond to dynamic situation and provide
comfortable indoors without using much energy.
To develop comprehensive solutions to promote
high energy performance building operation, the
CBERD team is working towards development
of the following advanced building materials
and technologies.

Ashok Gadgil

Lawrence Berkeley National
Laboratory, Berkeley, USA

Rajan Rawal

CEPT University
Ahmedabad, INDIA

¾¾ A
 dvanced Building construction material and
wall assemblies,
¾¾ Enhancing capabilities of energy control devices,
¾¾ Development of energy efficient space cooling
and de-humidification system,
¾¾ 
Enhancing daylighting technology, façade
shading algorithms and
¾¾ 
Performance evaluation of climate responsive
passive building design strategies

Building construction material and wall
assemblies: The CBERD team is experimenting
with phase change materials for building

15

Best of two worlds
occupancy and turning the devices off wherever
required. The BLE motion sensor detects the presence
of human motion in a given space and transmits the
status wirelessly. At the receiver end, the BLE to
IR Bridge sends the control signal (on/off) to target
energy consuming devices based upon the received
status. An IR learning remote is used to emulate the
existing IR remote which originally comes with the
device. On the BLE to IR Bridge module, IR learning
remote (universal remote) functionality has been
implemented to control the target IR-enabled devices
wirelessly, which also saves wiring material and labor
cost. The wireless technology gives the flexibility to
place the sensor anywhere in existing built spaces.
This cost-effective wireless technology, with its small
size, and extremely low power usage makes it an ideal
solution for retrofit applications as well.
application. The inclusion of phase change material (PCM) as
internal thermal mass absorbs and releases excess heat, stabilizes
indoor temperatures, and flattens demand-peaks to enable
energy efficient HVAC operations. It also helps take advantage
of nighttime air flushing within the building. A combination of
external insulation and internal mass helps delay the process of
starting HVAC during the daytime. It is also envisaged that HVAC
operational hours during the day time will charge PCM quickly,
which in turn may allow occupants to switch off HVAC much
prior to the usual time and save energy without compromising
on comfort conditions. This will benefit in operational energy
savings.. The CBERD R&D team lead by CEPT University
and Oak Ridge National Laboratory (ORNL) is working with
industry partner PLUSS Advanced Technologies to characterize
a novel PCM for wall application. The research task includes
conducting inter -laboratory comparison of test protocol of PCM
testing, enhancing infrastructure to characterize PCMs in India,
evaluating PCMs in field, and conducting life cycle cost benefit
analysis of PCM as part of wall material.
Enhancing capabilities of energy control devices: The CBERD
R&D team lead by researchers from International Institute of
Information Technology Hyderabad (IIITH) and LBNL have
developed an early prototype of a low power wireless motion sensor
using bluetooth low energy (BLE) and infrared (IR) technologies.
This motion sensor can be used to switch on/off an air-conditioner
or any other gadget which has IR control interface. Based on the
human occupancy in a given space, any energy-consuming device
can be controlled. These devices are beneficial in detecting usage
of electrical loads such as lighting, HVAC devices even when the
space is unoccupied. Wastage of energy can be tackled by detecting
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The CBERD R&D team has also developed
prototype of an affordable smart power strip. This WiFi
communication based smart power strip monitors connected
devices and characterizes the device IDs, usage time, location,
and power consumed. This provides the load profile of the plug
loads in a building to help in developing strategies for plug load
management. The smart strip also allows users to manage the
connected device. The CBERD team is incorporating latching
relays to this device into the same power strip that will help
in remote control of plug loads, switching off loads when not
in use and demand response. This can also help in preventing
unauthorized access to the power from the socket.
Development of space cooling and dehumidification systems:
Operation of windows to allow fresh air inside building become
difficult to manage due to high levels of outdoor noise and air
pollution in certain in urban areas. In such situations, a technology
called dedicated outdoor air system (DOAS) become viable.
A CBERD team led by Indian Institute of Bombay (IITB) and
ORNL is working on DOAS technology, which delivers filtered
outdoor air when outdoor air temperature is within comfort zone
or use cool exhaust air from building back into the building to
provide indoor thermal comfort. Such a system saves energy by
transporting comfortable outdoor air without cooling it through
mechanical means or relies on already cooled air. Additionally,
even for situations when the outdoor temperature conditions are
not favorable, CBERD team is working on a Dedicated Outdoor
Air System (DOAS), with indirect evaporative cooling system.
This is a promising low energy cooling technology that meets
adaptive thermal comfort standards, and provides considerable
amount of cooling energy savings.
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The CBERD R&D team is also co-developing
with an industry partner a diabatic rotating
contacting device based evaporative cooling
technology for water. This technology saves
operational energy by using the water in a closed
loop for space cooling. This technology has
significant potential to provide thermal comfort
especially in hot and dry climates.
Enhancing daylighting technology and
façade shading algorithms: In hot or warm
climates, it is essential that windows remain
well shaded, especially during periods when
the outdoor temperatures exceed the comfort
zone. Good shading of windows substantially
reduces direct solar heat gain through windows.
CEPT and LBNL is working on development
of algorithms which will help predict impact
of non-coplanar shading devices on windows.
The development of this algorithm will be
integrated within whole building simulation
engine and modeling software. It is expected
that development of such algorithm will help
designers predict energy demand better, and
will help policy makers develop a program
for rating window and shading devices
performance.
The CBERD R&D team is engaged with
industry partner ‘Skyshade’ to enhance
Daylighting potential through the development
of high-performance laser cut panels
technology, that provides bi-directional
scattering of light. In parallel, an easy-to-use
software tool is being developed to enable the
use and popularize such technologies, which
is capable of providing enhanced Daylighting
penetration in buildings with large floor plate.
Performance
evaluation
of
climate
responsive
passive
building
design
strategies: CBERD team consisting of CEPT,
University of California at Berkeley (UCB),
Malaviya National Institute of Technology,
and Centre for Scientific research, Auroville
are working on this task to evaluate climate
responsive passive building design strategies.
Approximately twenty buildings in India are
under year-round monitoring for their indoor
environmental performance for thermal
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comfort. The primary objective of this task
is to develop protocols and study occupant
thermal comfort in a range of commercial
buildings in India, as well as through thermal
comfort chamber experiments, with a
particular focus on the role of air movement
in elevated temperatures. Additionally, the
CBERD team is also evaluating the thermal
environments produced by climate-responsive
design strategies in India and the US, with a
focus on strategies such as natural ventilation,
mixed-mode, thermal mass, and earth-air
heat exchangers. Significant work in area of
bioclimatic charts has been undertaken by the
research team, through analyzing climate of
representative cities in Indian climate zones,
and identifying comparable climate zones in
the U.S. The team is creating a Bioclimatic
Comfort Chart specifically for the Indian
context.
The CBERD R&D partners are well positioned to
transfer CBERD outcomes to key stakeholders in
both countries. The CBERD Industry partners are
critical facilitators and torch bearers of CBERD
R&D activities. The CBERD team is committed
to outcome oriented R&D , by developing
approaches and technologies to help transform
building design, construction and operational
practice to reduce energy consumption and
improve building performance.l
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Stepping up to Leap
You always have a special connect with an institution you have helped get off
the ground. As its first Executive Director, Dr. Arabinda Mitra saw IUSSTF through all
its birth pangs and initial tribulations to set it on its course into the future. Dr. Mitra
has stayed connected with IUSSTF even after he moved to DST in August 2011.
He recounts his experiences related to the establishment and growth of IUSSTF.
entity, co-financed by the two countries but
placed at arm’s length of the two governments
at an operational level was indeed a new model
in the scheme of bilateral engagement. This
was particularly so for America, as India had a
somewhat similar institution with France.

Late President Dr. A P J Abdul Kalam with Dr. Arabinda Mitra (2004)

C

Arabinda Mitra

Adviser & Head
International Cooperation (Bilateral)
Department of Science &
Technology, Govt. of India

hallenges can always throw new
opportunities and spur innovative
ideas. Such innovative ideas when
translated into reality can provoke the ‘wow’
factor, which Ambassador Celeste and
Secretary Ramamurthy had visualised while
establishing the bi-national Indo-US Science
and Technology Forum in 2000. At a time in
the late nineties when the Indo-American
relationship was passing throw a demure phase,
our collaboration in science and technology
was certainly not immune to this political
weather. The birth of IUSSTF as a functional

When the two governments in 2004 entrusted
me with the responsibilities as the first executive
head of the ‘Forum’ (as IUSSTF is often
referred to), the road was certainly unchartered.
Even though I had reasonable understanding
of the nuances of international scientific
cooperation through my previous professional
hat, handling the vagaries posed in dealing with
Antarctic missions (which inherently had strong
international elements), I had good reasons to
be tentative. A ‘Forum’ by definition has no
boundary conditions and hence its charter was
limitless not bounded by specificities. Perhaps
that was the hidden mantra given to me to reap
upon, in establishing a nimble and flexible
organisation with a clear goal to promote and
catalyse Indo-American partnerships through
science and technology. True to the vision of
the founding architects, I embarked upon the
road to build a Forum that could seamlessly cut
across and connect scientific and technological
agencies, institutions, academia and industry in
both our countries. The hub and spoke model
seemed to me the most ideal choice.
As an Executive Director of a bi-national body
the most formidable task in the early days
was to charter a middle path that would be
Contd. on pg. 31
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Dr. Rajiv Sharma

Looking back to
move forward
Looking back at years you invested at IUSSTF, what are the
most satisfying takeaways for you as you move on to your
new responsibility?
I especially look back upon three programs with great
satisfaction. The first is the US-India Science and Technology
Endowment Fund that has been set up to support innovators/
startups in India and US. I feel it will not only promote an
innovation/entrepreneurship culture in India but would also add
to creation of new enterprises and as a result, new jobs. I also feel
very strongly about our programs focusing on the role of women
in science. These include post doctoral fellowships program;
career advancement/leadership training of women scientists
and women entrepreneurs. Third program that I find of great
satisfaction is our partnership with INTEL and DST where every
year we take about 30 students to the US for participation in the
INTEL Science and Engineering Fair (ISEF) followed by a week
of science/culture exposure visits to various places in the US.
Anything in terms of the role of IUSSTF in the overall IndoUS Ecosystem that you feel is worth commenting in this
context?
Over the last 3-4 years, IUSSTF has been prominently
recognized, in various fora, within and even outside the
government, as an organization that has been effectively
promoting S&T linkages between India and the US. This has
often made IUSSTF a partner of choice for implementation
whenever new joint programs are announced. On one hand
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we have been able to leverage our network to build up the
momentum for such programs and on the other hand, the profile
of IUSSTF has also gained stature through implementation of a
wide range of programs that are in sync with our core mandate.
You started several new initiatives while at the helm of
IUSSTF. Which is the most exciting task which though was
initiated by you but stays unfinished as you hand over the
baton? How would you like it to pan out under the new
leadership of IUSSTF?
As I mentioned earlier, the Indo-US Science and Technology
Endowment Fund is very close to my heart where we are
promoting startups. We have funded 15 startups till now. Their
innovative products would be hitting the markets in a couple
of years. I really feel that once they come to the market they
will contribute a lot in terms of societal benefits. Whether
we are talking about affordable medical devices/prosthetics
or a technology that helps farmers to store their produce at
affordable costs or safe drinking water to a community, I am
really looking forward to the outcomes of these projects.
Regarding unfinished agenda. I have always felt that while we
have roped in the commercial innovators and organizations, we
have not tried hard enough to identify and tap the innovating
spirit and capability of our students. There are many engineering
colleges in India that organize competitions at the local level for
students and recognize their scientific innovations. However I
do not find any such activity at a national level.
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After four years of committed stewardship
at the helm of IUSSTF, Dr. Rajiv Sharma
looks forward to his next responsibility.
Dr. Sharma shared with us his thoughts
about developments at IUSSTF and the
larger Indo-US S&T ecosystem that have
not only enriched the collaborative
space but were also a source of personal
satisfaction.

of research and allows its scientists to solely focus on their
research priorities without worrying about administrative
or logistical chores. When it comes to India, I do not think
that funding is the main issue. The issue is about creating a
research-conducive ecosystem. The Indian Government has
created many institutes having world class facilities with
sufficient funding available. Also, at some level the low profile
the society gives to our scientists, in terms of compensation or
recognition also affects the morale of our scientists. In some
cases it even discourages the brightest of our science students
from taking research as a career in India.
These differences notwithstanding, I feel that both the
countries place a strong emphasis on good education and
have created a large number of institutions. There is also
willingness among the scientific community in both the
countries to recognize the each other’s strengths and
collaborate by leveraging these strengths.
How do you think these differences and similarities have
impacted the extent to which India and the US have
realized the synergies in S&T cooperation?

I strongly believe that not only it will be great to encourage and
highlight innovation ideas of young students, but to also link
these student innovators with the student innovators of the US.
That is something I would have loved to see the light of the day.
However, I have been working on forging a partnership with some
organizations to start an activity on these lines and to couple that
with the US competitions. I will strongly urge team IUSSTF to
keep this thought on their radar in the times to come.
What is your take on the key differences, and similarities,
between S&T ecosystems of India and the US?
The biggest difference in every venture that you see in any
field is the level/type of funding that is available. Being a
developed country US has a much larger and more diverse
pool of funding sources available as compared to India. They
also have been able to create many large and highly advanced
facilities for research. But then, the US also faces a significant
shortage of scientific manpower and always looks forward to
attract good researchers. That is where India and US can, and
do, complement each other. IUSSTF has been implementing
several fellowship programs for students to pursue summer
internships at US universities and learn new ways and tools to
conduct research. They come back here and continue to do the
good work. Similarly there are programs to support US students
to visit Indian institutions.
The second difference is in nature of the S&T ecosystem itself.
The whole ecosystem there is more systematic and supportive
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Individual-to-individual collaborations have been going
on between Indian and the US scientists for a very long
time and that has in itself brought in a sense of synergy.
However, for some time the need for a dedicated mechanism
to channelize these synergies and promote/facilitate S&T
collaborations in a systematic way for mutual benefit was
felt on both sides. IUSSTF was established for this purpose
and has very deftly filled that institutional/systemic gap
to emerge as a platform to facilitate Indian and US S&T
professionals to embark onto collaborative pursuits. This
has been possible also because of the appreciation that
exists for Indian scientists in the US resulting in a high level
of acceptance there.

I have always felt that
while we have roped
in the commercial
innovators and
organizations, we are
yet to tap the student
innovators.
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Looking back to move forward
Frontiers of Engineering and Frontiers of Science have
been organized by IUSSTF for the past several years to
promote networking between promising young scientists
of the two countries. What has been their impact and
how do you think these can be made more effective
and aligned to emerging priorities in the times to come?
The idea behind the Frontiers is to nurture young scientists of
India and simultaneously promote the linkages between India
and the US. We bring 30 scientists and engineers from India
together with similar number of US scientists for 3 days every
year to discuss emerging science and technology paradigms.
The uniqueness of Frontiers meetings lies in the highly
interdisciplinary approach and format they follow. This goes a
long way indeed. Not only do our scientists get an exposure to
the latest research taking place in the US, the Frontiers also help
form new and lasting linkages between scientists from India
and the US, often leading to joint proposals and projects.
Regarding the changes I would like to see in the format of the
Frontier, it is in terms of a deeper involvement of mentors/
senior scientists in planning and deliberations. At present
young scientists constitute their own committees to decide
on the themes of, and participation in, these events. Perhaps
an interaction with senior scientists as mentors would be very
helpful. While papers would still be presented by the young
scientists, the mentors/senior scientists may be involved to
give their views/feedback/guidelines. Also participation of
representatives of a few funding agencies will help not only
these young scientists to identify possible source of funds for
their collaborative work, it will also help donor agencies to get
an idea of what’s brewing on the edge.
Pursuit of energy security is a key dimension of international
geo-political framework and, hence, also a focus of S&T
efforts at national as well as international levels. What
is your view on the extent to which India and US have
realized the synergy between them in R&D in the field of
energy.
Both India and the US have been focusing on Renewable
Energy R&D. In the area of solar energy, India has a big Solar
Mission and US has the SunShot Program. Similarly the secondgeneration biofuels area has become very important. Third area
where both countries are working together is the area of Energy
Efficiency in Buildings.
Priorities being similar on both sides it was a good idea to
bring the groups in India and the US together in the form
of US-India Joint Clean Energy Research and Development
Centre (JCERDC). It has happened for the first time that

22

a large number of institutions and industry from India
and US have come together to participate in a consortium
to pursue research in areas of mutual interest. The results
have been quite encouraging. During the last two Indo-US
Energy Dialogues, JCERDC has been highly appreciated
and a separate JCERDC working group has been set with
in the framework of the dialogue. Prime Minister Modi and
President Obama not only lauded this effort when they met
in January 2015 in India but also agreed to extend the joint
collaboration into its second phase. As a result we are now
discussing new areas like smart grids and energy storage to
start joint research while also working on strengthening the
ongoing R&D initiatives.
Maximizing Interaction between young scientists/students
of the two countries is critical for laying long term effective
collaborations for scientific R&D. IUSSTF has contributed
to this cause. How, in your view, this can be enhanced in
the future even with the resource constraints that do and
will exist?
We realize that exposing our young scientists to the institutions
and culture of scientific research in the US is very helpful in
creating and sustaining interest in research as a career in itself.
It is notable for quite some time that even science students tend
to shift away from science after they finish high school. Even
those who pursue science in the universities often do not take
science research as a fulltime career.
Keeping this in mind, IUSSTF has co-developed several
programs with funding from Indian agencies like the DBT,
DST and SERB to support Indian students for pursuing
short internship opportunities in US universities and R&D
institutions. We have noted that when these students return back
to the country they have increased levels of confidence and
motivation. Programs like the Khorana Program for Scholars,
S.N. Bose Scholars program, and several other institutionspecific programs like the ISEF deserve special mention in this
context. Being of short term duration, these programs do not
require big funding but go a long way to ignite interest of our
science students in scientific research in various fields.
What can be done to attract more private sector
participation in funding and execution of bilateral S&T
cooperation between India and the US?
This has been a weak link. In our programs we have been able
to garner good amount of support from government agencies
but Industry is yet to get involved in a major way. Though we
have received some support from the industry organizations for
like Lcokheed Martin and INTEL who have been our partners
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but that is much less than the potential.
In order to correct this imbalance I feel
that we first have to identify the priority
areas and then approach the industry
with a proper business plan. Due to
their different focus, they may not be
interested in giving umbrella support
commitments in general but they could
very well be interested in supporting
for internships/fellowships for specific
themes in science and engineering. It
will also be good if industry associations
like FICCI/CII step forward and get
involved to facilitate these much needed
collaborations.

There is no provision in our
academic system to give
credit points to students
for their innovations. I feel
that both the students
and faculty should get
due recognition for their
innovations as well as
industrial research.

Virtual R&D Centers have been at the core of IUSSTF’s
strategy to foster institutional collaborations between
India and the US? How do you think the longevity of these
virtual centers can be assured after the initial funding that
the IUSSTF provides? What strategy should be adopted
to have these virtual centers become real centers and
continue the work?
IUSSTF regularly support workshops and virtual centers. I feel
that the latter have been very successful in developing longterm relationship between the two countries. Though there is
also much scope for participation of industry in these endeavors,
unfortunately not many from the industry have come forward
to do so.
To leverage its resources, IUSSTF provides only mobility
support and encourages the participants to generate additional
funding from other sources. But the question often asked is
‘after this what?’ I am glad to state that in many cases the Indian
PIs or the US PIs have been able to generate additional funding
from DST/DBT in India and NSF/NIH in the US to continue
their efforts.
Recently an agreement/MoU has been signed between SERB,
India and the NSF in the context of a NSF program called
Partnerships for International Research and Education
(PIRE). Under this mechanism proposals have to be submitted
by the US PIs but if an Indian scientist/researcher/team is a
partner in the proposal, then SERB would be able to support
the same after its own assessment. I expect 2-3 projects to get a
final nod under this scheme during the current year out of which
at least one would have been catalyzed through us.
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Bulk of the research is driven by the
private sector in other countries. That
has not been the case in India. What
according to you should be the
changes especially at the policy level
to ensure that the Indian Private Sector
eyes R&D as a viable investment
rather than just as a tax break?
I feel that the main issue is of trust
between the members of the academia
and those from the industry. While the
industries do often hire academicians as
consultants they are not very forthcoming
to fund research in academic institutions.

While industry needs to take a more long term view of its
association with academia, those in the academic domain also
need to understand the needs of the industry while determining
their research priorities. Academic grading systems for
promotions need to factor in industrial projects a person has
done as much as they value the number of papers published in
various journals.
Similarly our student evaluation systems need to recognize
innovative ideas and give credit points to students for their
innovations. I feel that both the students and faculty should get due
recognition for their innovations as well as industrial research. Also
the ambit of CSR needs to be enlarged to encompass promoting
scientific research that addresses societal problems.
In many Indian academic institutions, it is not possible for a
faculty to be a stakeholder in startups based on his/her own ideas
while also being part of the university. Changes are required that
encourage/allow faculty members to push their ideas as part time
entrepreneurs as is already allowed in many other countries.
What is your message to the team at IUSSTF as you
prepare to welcome your successor into this office and
pass on the baton of leadership?
I was fortunate to get a team at IUSSTF that comprised
of young, bright and very hard working professionals. As
dedicated professionals they have provided me full support to
push forward the agenda of IUSSST right from the day I joined
the IUSSTF. And I have often pushed them to their limits. I
am sure they will provide the same support to my successor. I
wish the very best not only to my successor but also to each and
every member of the team at IUSSTF. And I see a great future
for IUSSTF in the times ahead.l
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TEAM India Flag-off ceremony on 28 April in New Delhi

Initiative for Research & Innovation in Science

Meeting with Dr. Taranjeet Singh Sandhu, Deputy
Chief of Mission, Indian Embassy, Washington DC

Winning
on the
World Stage

I

nitiative for Research & Innovation in Science (IRIS), a science and research based initiative for school students is an outstanding
example of public-private partnership initiated by the Department of Science & Technology (DST), Government of India, IndoUS Science and Technology Forum (IUSSTF) and Intel for empowering the next generation of innovators. IRIS offers a unique
platform to young innovators (classes 5-12) to showcase their talent at a national level. It also gives them a chance to be part of the Indian
contingent representing the country at the Intel® International Science and Engineering Fair (ISEF).

In 2013 IRIS aligned with 4 national level mega competitions - National Children Science Congress (NCSC), Science Fair by National
Council of Science Museums (NCSM), Jawaharlal Nehru Science Fair
by National Council of Educational Research & Training (NCERT) and
Central Board of Secondary Education (CBSE) Science Exhibition.
This not only opened up a channel for more students to participate in
IRIS, but also ensured that the best quality projects from across the
country represent India at the global competition in the US. A total of
117 students from across India got the opportunity to participate as
finalists in the IRIS National Fair 2014. IRIS was able to reach over 3
million students through its affiliation with other fairs.
Indian team comprising of 29 school children - 17 participants and 12
observers travelled to represent India at the Intel International Science
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Team India Meeting with Dr. Harsh Vardhan, Minister of
Science and Technology and Earth Sciences, Govt. of India

and Engineering Fair, held in Pittsburgh, PA, USA from 10-15th May
2015. This year, IUSSTF in partnership with DST also organized a
special visit for 9 students from the IRIS Partner Fairs to travel to USA
to join Team India on a 5 day exposure site visit to places of scientific
interest and consequences post ISEF.
TEAM India was flagged off on 28 April in New Delhi by Shri. Y.S.
Chowdary, Minister of State, Science, Technology and Earth Sciences,
Government of India, Dr. Ashutosh Sharma, Secretary, Department
of Science and Technology, Government of India and the United
States Ambassador to India, Mr. Richard R. Verma and Ms. Debjani
Ghosh, Vice President, Intel Corporation. TEAM India also got an
opportunity to meet and interact with Late Dr. APJ Abdul Kalam,
former President of India on 27 April at his residence.

Meeting with Late President Dr. A.P.J. Abdul Kalam

Competing with over 70 countries at the world’s largest pre-college International Science and Engineering Fair in the USA, these
participating young Indian students won multiple awards which also include a minor planet in recognition of the young Indian innovators
by Ceres Connection at Lincoln Labs MIT courtesy their winning a first or second grand award at the ISEF.
Team India interacted with the President of Carnegie Mellon University Dr. Subra Suresh, Deputy Chief of Mission, Dr. Taranjeet
Singh Sandhu, Indian Embassy, Washington DC and Dr. Kumar Garg, Assistant Director for Learning & Innovation at the White
House Office of Science and Technology Policy (OSTP). The students had engaging meetings and interactions at the USAID Global
Development Lab, North County High school and Hilltop Elementary School, Maryland. They conducted several hands-on activities
at the Steven F. Udvar-Hazy Center in Chantilly; Spark! Lab and Places of Invention exhibition at the Lemelson Center at National
Museum of American History; Qrius, National Museum of Natural History; National Air and Space Museum, and the Smithsonian’s
National Zoo. The students also enjoyed their visit to the National Monuments.
The students also got the opportunity to meet and interact and share
their experiences with Dr. Harsh Vardhan, Union Minister of
Science and Technology and Earth Sciences, Government of India,
upon their return to India on 10 August, New Delhi.

Team India 2015 with Mr. Kumar Garg, Assistant Director for Learning
and Innovation, White House Office of Science, Technology and Policy

This year, the Indo-US Science and Technology Forum in partnership
with Intel instituted a Grand Award at ISEF 2015, which entails a
Scientific and Cultural exchange visit to India for a week, for five
ISEF Best of Subject Category winners from USA. These winners
will also showcase their projects at the IRIS National Fair 2015.
This partnership program motivated young students to undertake
research in the frontier areas of science & technology and also
developed a spirit of innovation and build cross border friendships. l
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IUSSTF
IUSSTF

RESEARCH
INTERNSHIPS
RESEARCH INTERNSHIPS
IN
SCIENCE
AND
ENGINEERING
IN SCIENCE AND ENGINEERING
In India
In India

Indo-US Science and Technology Forum (IUSSTF) announces the Research Internships in Science
and
Engineering
(RISE)
to provide
unique
opportunities
for science,
technology,
engineering
and
Indo-US
Science and
Technology
Forum
(IUSSTF)
announces
the Research
Internships
in Science
medical
students
from
the
United
States
to
undertake
internships
in
national
laboratories,
federal
and Engineering (RISE) to provide unique opportunities for science, technology, engineering and
research
centers, academic
research
institutes,
and private
R & D laboratories
in India. Objective
of
medical students
from the United
States
to undertake
internships
in national laboratories,
federal
the internships
are
to provide
students
exposure
IndianRS&T
milieu, gainin
practical
skills and
research
centers,
academic
research
institutes,
andtoprivate
& D laboratories
India. Objective
of
develop
collaborative
Internships
are envisaged
as a milieu,
sourcegain
of mutual
cultural
the internships
are to networks.
provide students
exposure
to Indian S&T
practical
skills and
professional
enrichment
for both the
interns and
their
host institutions.
develop collaborative
networks.
Internships
are
envisaged
as a source of mutual cultural and
professional enrichment for both the interns and their host institutions.
Internship duration

•
3 months duration
Internship
• 3 months

Internship provides

•
Monthly stipend
• Accommodation • Airfare
Internship
provides
• Monthly stipend • Accommodation • Airfare

Eligibility
• U.S. Citizens or permanent residents and Indian Citizens
Eligibility

• U.S.
OpenCitizens
to science,
engineering,
technology
and medical
disciplines
•
or permanent
residents
and Indian
Citizens
•
Ph.D
and
Master
students
currently
enrolled
at
a
regionally
accredited institution of higher education in U.S.
• Open to science, engineering, technology and medical disciplines
• Ph.D and Master students currently enrolled at a regionally accredited institution of higher education in U.S.

US institutions interested in sending students and Indian institutions interested in
hosting
under the
RISE program
may students
contact us.
US institutions
interested
in sending
and Indian institutions interested in
hosting under the RISE program may contact us.
For Application
For program information contact:
Dr.
Trikha
ForSmriti
program
information contact:
Indo-US
Science
Dr. Smriti Trikha and Technology Forum
12
Hailey
Road, Fulbright
House Forum
Indo-US
Science
and Technology
New
Delhi-110
001
12 Hailey Road, Fulbright House
internship@indousstf.org
New Delhi-110 001
internship@indousstf.org

Guidelines
& Format
For Application

Submission deadlines
Submission
31
May deadlines

31
30 May
November
30 November

www.iusstf.org
Guidelines & Format
www.iusstf.org

Award announcements
Award
announcements
15
July

15
15 July
January
15 January

Department of Biotechnology
Govt. of India

KHORANA
Program for

SCH

LARS

The Department of Biotechnology (DBT), Govt. of India, Indo-US Science and Technology Forum (IUSSTF)
and WINStep Forward are partnering to support the prestigious Khorana Program for Scholars
named in honor of Dr. Har Gobind Khorana, who won the Nobel Prize in 1968 for his work at the interface of
Chemistry and Biology while a member of the University of Wisconsin-Madison faculty. The Khorana
Program will provide opportunities to Indian students to undertake research at leading US universities
over Summer 2016 for a period of 10-12 weeks. A list of previous host universities is available at:
http://www.winstepforward.org

The Khorana Program is envisaged to:

Eligibility:

• Provide encouragement to young scholars to
undertake R&D

Pre-final year B.Tech, M.Tech, M.Sc., M.B.B.S, and B.
Pharm students currently enrolled in recognized
institutions of higher education in India in the areas of
Biotechnology (broadly defined, including agricultural,
health, fundamental biological and biomedical sciences)
are eligible to apply. Students pursuing PhD are NOT
eligible to apply

• Enable students to carry out research at a
premier University in the United States
• Transform research into societal benefits
• Build a seamless scientific community between
India and the United States

For additional program information, please visit

www.iusstf.org

Scholarship includes:
• Stipend • Airfare • Health Insurance

For program information contact:
Dr. Nishritha Bopana
Indo-US Science and Technology Forum (IUSSTF)
12 Hailey Road, Fulbright House,
New Delhi- 110 001
E-mail: scholar@indousstf.org

Application Deadline : 30 NOVEMBER 2015

Indo-American Frontiers of Science Symposium – 2015

Creating New
Connections
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T

he sixth Indo-American Frontiers of
Science (IAFOS) Symposium was
convened by the Indo-US Science
and Technology Forum (IUSSTF) as its
annual flagship event in partnership with the
US National Academy of Sciences (NAS)
from 10-12 August at Irvine, California. The
symposium brought together 62 brilliant
young scientists and technologists from Indian
and U.S. academia, laboratories and industry.
At the symposium, attendees presented their
talks as part of eight interdisciplinary sessions
on contemporary research topics to colleagues
outside their field with a view to both
conveying and deriving cross-disciplinary
information and insights through a format,
which allows informed one-to-one discussions
amongst the participants.

Session I
The introductory speaker in the session on
Exoplanets and Cosmic Habitability was
organized by Sujan Sengupta (Indian Institute
of Astrophysics) and Alyssa Rhoden (Arizona
State University). The introductory speaker in
the session was Jonathan Fortney (University
of California Santa Cruz) who spoke
about exoplanets and cosmic habitability.
He discussed the numerous methods that
astronomers have developed to find exoplanets
and what kinds of planets can and cannot be
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found by these methods. Planets move - This is
the paradigm shift that has developed over the
last 20 years and changed the way that planet
formation is understood. With this background,
Kevin Walsh (Southwest Research Institute)
spoke about giant planet migration and volatile
transport in the early solar system. Kuljeet
Marhas (Physical Research Laboratory) in
her presentation compared the isotopic data
of volatiles and organics from primitive
early solar system objects and discussed their
importance in understanding the possibility of
life.

Session II
Newly-discovered microbes represent deep
evolutionary branches and comprise the
majority populations in many environments.
Yet we know little about how these microbes
survive and contribute to Earth’s ecosystems.
We are gaining the first insights into the
genetic content of these communities using
single cell genomics and metagenomics.
The session on Origin and Extent of Life
was organized by Mrinalini Puranik (Indian
Institute for Science Education and Research,
Pune) and Daniel Bond (University of
Minnesota). Karen Lloyd (University of
Tennessee) covered the hypotheses about the
original steps that led to life’s development as
well as the wide range of microbial life that

Co-Chairs

Anurag Agrawal

CSIR-Institute of Genomics &
Integrative Biology
New Delhi

Jeffrey Basara

University of Oklahoma
Norman
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exists today. Sudha Rajamani (Indian Institute of Science and
Education and Research, Pune) in her talk discussed scenarios
and mechanisms pertaining to the origin and replication of
molecules of an RNA world. Kelly Wrighton (Ohio State
University) spoke about identifying factors that constrain life
2500 meters below the surface.

Session III
The session on Biomechanical Basis of Animal Behavior
began with a talk by the introductory speaker Sanjay Sane
(National Center for Biological Sciences, Bangalore) on
the biomechanics of behavior. His talk put in perspective
the importance of mechanics in animal behavior. Mary
Caswell Stoddard (Harvard University) spoke about mimicry,
recognition and evolutionary biomechanics and the insights
from avian eggs. Joby Joseph (University of Hyderabad) made
a presentation on noise or spontaneous activity in neuronal
systems, and its causes and strategies. The organizers of this
session were Namrata Gundiah (Indian Institute of Science,
Bangalore) and Alison Pischedda (University of CaliforniaSanta Barbara).

Session IV
The session titled From Molecules to Public Health –
Impact of Big Data on Medicine was organized by Anurag
Agrawal (CSIR Institute of Genomics & Integrative Biology,
New Delhi) and Labib Rouhana (Wright State University,
Dayton). The contributions of DNA, exotic RNAs that
do not encode proteins, and others to health or disease in
individuals and cohorts of people is being defined though
molecular epidemiology and population health studies that
link so-called ‘omics data to large medical imaging files, data
from national health and death registry systems, electronic
medical records, social networks and other systems. Lauren
Becnel’s (Baylor College of Medicine) talk provided an
overview to these concepts and leading biomedical big data
initiatives. Chirag J. Patel (Harvard University) described
concepts of exposome science and discussed implications
of environmental exposures in the coming era of “precision
medicine”. Tavpritesh Sethi (All India Institute of Medical
Sciences) spoke about medicine and the matrix - coming
around a full circle in next generation healthcare.

Session V
In the session on Machines that can Hear, See and Act, the
lead speaker René Vidal (Johns Hopkins University) spoke
about Visualizing analyzing and learning from large-scale
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data. If an agent can sense, think, and act in an unknown
environment, how *must* it act? Shivaram Kalyanakrishnan
(Indian Institute of Technology Bombay) gave an overview
about Reinforcement Learning (RL) and described its key
algorithmic elements. He then presented some exciting
new results to illustrate the role RL can play in designing
increasingly autonomous and general-purpose systems. Gert
Lanckriet (University of California, San Diego) discussed
some aspects of automated music analysis for music search
and recommendation: i) automated music tagging (e.g.,
identify ``funky jazz with male vocals’’ based on music
audio), and ii) (audio) content-based music recommendation,
to provide a list of relevant or similar song recommendations
given one or more seed songs (e.g., playlist generation for
online radio). The session was organized by Shivani Agrawal
(Indian Institute of Science, Bangalore) and Randal Burns
(Johns Hopkins University, Baltimore).

Session VI
The south asian monsoon is one of the strongest phenomenon
in the tropical climate system, and affects the lives of over
two billion people via its effects on food security, water
resources and power generation. The session on Monsoon /
Precipitation Variability and Predictability was organized
by Anoop Mahajan (Indian Institute of Tropical Meteorology,
Pune) and Jeffrey Basara (University of Oklahoma, Norman).
The introductory speaker Roxy Mathew Koll’s (Indian Institute
of Tropical Meteorology, Pune) talk was titled “Whither the
Monsoon” and he gave a background on the South Asian
monsoon and spoke about the fate of the population and
biodiversity in view of a monsoon climate which is changing.
Vimal Mishra (Indian Institute of Technology, Gandhinagar)
highlighted the importance of the Indian summer monsoon for
water availability in India. Deepti Singh (Stanford University)
examined historical trends of the monsoon that are critical for
agricultural planning and development.

Session VII
The session on Cognition at the Edge of Awareness was
organized by Jonaki Sen (Indian Institute of Technology,
Kanpur) and Evelina Fedorenko (Massachusetts General
Hospital, Charlestown). The introductory talk was delivered
by Martin Monti (University of California Los Angeles)
on introducing the main questions surrounding the study
of the neuroscience of human consciousness. Narayan
Srinivasan (University of Allahabad) spoke about the effects
of meditation on cognition and awareness and pointed
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out that meditation not only leads to better
perceptual performance, but also changes
in visual awareness. Laura Lewis (Harvard
University) gave a talk on the shifting
structure of brain networks at the transition
into unconsciousness.

Session VIII
Particle physics aims to understand the
fundamental character of nature at the
tiniest distance scales accessible. The final
session on Particle Physics at the Energy
and Intensity Frontiers was organized by
Rukmani Mohanta (University of Hyderabad)
and Rafael Lang (Purdue University, West
Lafayette). The introductory talk of the
session was given by Shrihari Gopalakrishna
(Institute of Mathematical Sciences,
Chennai). Basudeb Dasgupta (Tata Institute

of Fundamental Research, Mumbai) spoke
about the potential for cross-talk of particle
physics with other areas of science and
technology. Sadia Khalil (Kansas State
University) spoke about the search being
done at the Large Hadron Collider that is
predicted by beyond standard model of
particle physics theories.
Poster sessions are a standard event at
most conferences. At the FOS Symposium
however, it is a little different. This is
because unlike a limited-attention sideshow in most other conferences, poster
presentations here are as integral a part of
the deliberations as full scale presentations.
This was achieved by giving each poster
presenter a minute to speak about the work
from the main podium.l

Stepping up to Leap
Contd. from pg. 18

acceptable to both sides. Very often, even though the objective
seemed to be common, the process perspectives on both sides
would not be always aligned. I must confess that much of this
I could surmount in a short time as the joint Governing Board
while providing the overall policy guidelines and directions,
in its sweet wisdom had entrusted me with the freedom and
flexibility to develop a diverse program portfolio supported by a
business process which was supple and responsive. I adored this
responsibility and enjoyed this freedom as I chartered the path
for IUSSTF by encompassing a broad basket of stakeholders
across institutions and disciplines.
I cannot but forget to recollect my meeting with President Dr.
A.P.J. Abdul Kalam at the Rashtrapati Bhawan soon after my
joining IUSSTF in September 2004. After a patient hearing
about the objectives of the Forum and the modest resources
it had at its disposal, he advised me the two options that I
could explore. The soft option according to him would be to
seamlessly connect the future science and technology leaders
of our two countries and he said ‘wonders would automatically
happen’. His firm belief in the youth power of the ignited
minds! The hard option would be to chart a new path in IndoAmerican partnership that could be triggered through the power
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of innovation and entrepreneurship. His endearing vision
continued to guide me in what we could achieve through our
formative years and thereon. The Forum ever since has played
a key role in networking the best performing scientific groups
through the Frontiers meetings, the Joint R&D Centres and a
host of Fellowship and Internship programs. It also chartered
a new space in developing and promoting a slew of programs
aimed to trigger techno-entrepreneurship through innovation
by connecting the ‘minds-on’ and ‘hands-on’ across our two
countries. I must mention that Dr. Kalam’s interest in the
programs of IUSSTF continued and he himself participated in
as many as six major events of IUSSTF, including the last one
when he interacted with the school kids who went for the Intel
Competition to USA in 2015.
I find myself to have been extremely fortunate and lucky to have
been associated in shaping an entity that has catered to serve a
diverse stakeholder base. It is their aspirations and needs that
drove the ‘go-get spirit’ of the Indo-U.S. S&T Forum. In this
exciting journey I must not fail to mention that the dedicated
staff team has played a formidable role. The twentieth edition
of this vibrant newsletter ‘Connect’ stands testimony to it! l
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PACEsetter Fund Announced

I

n another step forward for the U.S.-India
Partnership to Advance Clean Energy (PACE), U.S.
Ambassador to India Richard Verma announced on
19 August 2015 that up to $2 million in grants will be
made available in the first round of the PACEsetter
Fund for innovative, early-stage off-grid clean energy
projects. The PACEsetter Fund, a joint 50 crore
rupee ($7.9 million) fund established in June 2015 by
the Governments of India and the United States, aims
to accelerate the commercialization of off-grid clean
energy solutions. Initial expressions of interest are due
on October 16, 2015. More information is available at
PACEsetterFund.org.
Speaking at the inaugural of the India Off-Grid Energy
Summit, Ambassador Verma also highlighted a new
initiative that USAID is finalizing with the New Ventures
India consortium to mobilize $41 million in finance
for clean energy entrepreneurs. These funds will scale
and sustain these businesses beyond the early stages
targeted by the PACEsetter Fund. This partnership will

help 1 million Indians gain access to electricity through
off-grid clean energy solutions. Taken together, these
two announcements advance President Obama and
Prime Minister Modi’s commitment to embark on a
new and enhanced strategic partnership on energy
security, clean energy, and climate change. They are
major milestones for Promoting Energy Access through
Clean Energy (PEACE), a PACE initiative focused on
harnessing commercial enterprise to bring clean energy
access to unserved and underserved individuals and
communities.
Energy access is crucial for improving the quality
of life for India’s citizens and their economic
conditions, and 24/7 energy availability remains a
priority for the Indian government. Off-grid, clean
energy technologies, combined with innovative
financing models, market-based solutions, and policy
alignment, have tremendous potential to become a
transformative agent of economic opportunity and
rural development.l

For more information, please visit www.pacesetterfund.org or write to pacesetter@indousstf.org
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S.N. Bose

SCH
LARS
P R O G R A M
To nurture future innovators and thought leaders,
the Science & Engineering Board (SERB),
Department of Science and Technology (DST),
Govt. of India, the Indo-U.S. Science and
Technology Forum (IUSSTF) and WINStep Forward
have partnered to support a dynamic and
transformative student exchange program between
premier institutions in India and the United States.
The program is named in honor of Satyendra Nath
Bose (1894 - 1974), a visionary Indian physicist best
known for his work on quantum mechanics in the
early 1920s. The class of particles that obey BoseEinstein statistics, Bosons, was named after him.

ELIGIBILITY:
¡
Indian citizens currently pursuing a Bachelors or
Masters' degree at a recognized institution of higher
education and learning in India.
¡
Open to students of Atmospheric and Earth Sciences;
Chemical Sciences; Engineering Sciences; Mathematical
and Computational Sciences; and, Physical Sciences.

SCHOLARSHIP INCLUDES:
¡
Stipend
¡
Health Insurance
¡
Air-fare

THE PROGRAM IS ENVISAGED TO:
provide an opportunity to Indian
¡
students to experience world-class
research facilities in leading U.S.
institutions;
encourage and motivate students
¡
to take up research as a career;
pave the way for the next
¡
generation of pioneers and
innovators in science and
technology to interact with each
other, and;
build long-term R&D linkages and
¡
collaborations cutting across
boundaries around the globe.

Submission Deadline:
31 October 2015
For program information contact:
Dr. Nishritha Bopana

Indo-US Science and
Technology Forum
Fulbright House, 12, Hailey Road,
New Delhi - 110001,
E-mail: bose@indousstf.org

www.iusstf.org

Student Orientation for the Khorana Program for Scholars and
the S.N. Bose Scholars Program at the Indian Consulate in Chicago

WINStep Forward and the Consulate
General of India, Chicago, co-hosted
the 2015 Khorana and Bose Scholars
Orientation event at the Indian Consulate
on Friday May 22, 2015. The Consul General,
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Dr. Ausaf Sayeed, welcomed the scholars
to the United States (for many, this was the
very first time they had traveled beyond
India’s borders) and with great warmth
asked them to consider themselves part
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of his own family. Dr. Aseem Ansari, the
founder and director of the Khorana and
Bose Programs encouraged the scholars to
make the most of this unique opportunity.
“All of us have great expectations of you
and look forward to seeing your careers
blossom and the transformative changes
you bring about in the future,” Dr. Ansari
told the scholars.

The Khorana and Bose Programs are
leadership programs that are designed
to spark imaginations and broaden
intellectual horizons by introducing top
Indian and US students to scientific and
innovation ecosystems of leading US and
Indian institutions. The goal is to nurture
and inspire future thought leaders across
a broad spectrum of sciences, industry
and society. The programs also intend to
seamlessly bridge the academic, industrial
and entrepreneurial communities in US
and India. The Khorana Program is named
to honor Har Gobind Khorana, a pioneering
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Chemical-Biologist who deciphered the
genetic code, chemically generated the first
synthetic gene and won the 1968 Nobel
Prize for Physiology and Medicine while a
faculty member at University of Wisconsin
– Madison. The Khorana Program is
supported by the Government of India’s
Department of Biotechnology (DBT) and
the Indo-US Science and Technology Forum
(IUSSTF) and supports students whose
research interests are at the interface of
biology and physical sciences, medicine,
and technology. The S. N. Bose Program
honors Satyendra Nath Bose, whose
groundbreaking mathematical insights,
first on his own in India and then with
Albert Einstein underlie the fundamental
principles of quantum physics. His
fundamental breakthroughs led to several
discoveries with the latest, the HiggsBoson, being awarded the 2013 Nobel
Prize in Physics. The term “Boson” for
fundamental particles was coined by the
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Student Orientation for the Khorana Program for Scholars and
the S.N. Bose Scholars Program at the Indian Consulate in Chicago

Nobelist Paul Dirac to honor S. N. Bose. The
Bose program was launched by the Science
and Engineering Research Board (SERB),
in collaboration with IUSSTF and Winstep
Forward (WSF) to support scholars from
all sciences and engineering disciplines.
A 100 Indian students in their final year of
undergraduate studies were selected as
prestigious Khorana and S. N. Bose scholars
to spend 10 weeks at nearly 30 leading US
universities, including Harvard, Stanford,
MIT, Caltech and Midwestern schools such
as University of Wisconsin – Madison,
University of Illinois –Urbana Champaign,
Purdue, University of Michigan. Similarly,
nearly 15 American students at a similar
stage of their careers, including MD-PhD
scholars, selected as S. N. Bose scholars
undertook 8-10 week internships at leading
Indian institutions, such as National Center
for Biological Sciences (NCBS), Indian
Institute of Science (IISc), IITs, IISERs and
Medical schools.
Speaking to the Khorana and Bose Scholars
at the Orientation were the leaders of the
major Indian scientific agencies: Prof. T.K
Chandrashekar, Secretary of the Science
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and Engineering Research
Board (SERB), Dr. Rajiv
Sharma, Executive Director
of the Indo-US Science
and Technology Forum
(IUSSTF), and via internet
Dr.
VijayRaghavan,
Secretary of the Department
of Biotechnology (DBT).
Secretary Chandrashekar
and Dr. Sharma talked
about how India’s current
climate for researchers is
ripe with opportunity and
presented details of many
fellowships and grants the
Government of India is
making available to young
scientists in order for them
to start their careers in
India.

Also speaking were Prof. Bassam
Shakhashiri, a world-renowned US
educator who has promoted strong science
education policies during his tenure
as director of the American Chemical
Society and earlier at the National Science
Foundation. He spoke to the Scholars
about using their love of science to
promote development of society as well as
sparking a strong appreciation of science
in the general non-scientist population.
Dr. Nevan Hanumara also had a similar
message of using science to benefit society.
Dr. Hanumara manages MIT’s Tata Center
in Cambridge, MA. Dr. Hanumara and his
students are currently trying to solve
societal problems in India using their
expertise in design improvement through
mechanical engineering. He encouraged
the young Scholars to place emphasis on
utilizing their future research to solve
tackle societal issues. Representatives
of major Midwestern universities as
well as other universities interested in
hosting Khorana and Bose scholars also
participated in the event.l
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SERIIUS 2015 | All Hands Meeting

All Hands on Deck
U

nder the Research and Development
track of the U.S.-India Partnership to
Advance Clean Energy (PACE), three
Joint Clean Energy Research and Development
Centers (JCERDCs) have been set up in 2012,
with funding from US’s Department of Energy and
India’s Department of Science and Technology and
Department of Biotechnology. The largest of the
JCERDCs, that for Solar Energy, is called the Solar
Energy Research Institute for India and the United
States (SERIIUS), which is a 33-member consortium
co-led by National Renewable Energy Laboratory
(NREL) and the Indian Institute of Science (IISc)
at Bangalore. SERIIUS carries out fundamental and
applied research, analysis and assessment, outreach,
and workforce development through specific
bi-national projects in three Research Thrusts:
Sustainable Photovoltaics; Multiscale Concentrated
Solar Power; and, Solar Energy Integration. The
vision is to ready these solar electricity technologies
toward the long-term success of India’s Jawaharlal
Nehru National Solar Energy Mission and the U.S.
Department of Energy SunShot Initiative.

(L to R): Juzer Vasi (Indian Institute of Technology-Bombay), Neelkanth Dhere (University
of Central Florida), Sarah Kurtz (National Renewable Energy Laboratory), Govindasamy
Tamizhami (Arizona State University), Michael Deceglie (National Renewable Energy
Laboratory) and Larry Kazmerski (National Renewable Energy Laboratory and University
of Colorado Boulder) discuss PV reliability.

SERIIUS periodically conducts its own internal review
meetings as part of its coordination activities, mainly to monitor
the progress in various projects and for strategic planning. In
conjunction with the 42nd meeting of the IEEE Photovoltaic
Specialists Conference (IEEE PVSC) in New Orleans; the
SERIIUS 2015 All Hands Meeting was held during June 19-20
at the same venue. The meeting was attended by more than fifty
participants from twenty one SERIIUS member institutions.
Discussions were held with regard to progress in the projects
belonging to each of the three Thrusts: Sustainable Photovoltaic,
Multiscale Concentrating Solar Power and Solar Energy
Integration. As the 5-year SERIIUS projects were crossing the
half way mark, the discussions were also focused on strategic
planning for the next 2.5 years and beyond, initiation of new
projects, process for course corrections in the existing projects,
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improved integration among the three thrusts, and expanding
intern and outreach programs. Apart from presentations on
the projects, the meeting also included poster presentations by
graduate students and breakout session in each thrust to discuss
specific strategies.
As part of its outreach activities, SERIIUS also held a Reception
and Business Meeting on June 17 at the same venue, reaching
out to all IEEE PVSC attendees including non-members of
SERIIUS. Presentations were made by the SERIIUS Leadership
Team about the vision and objectives of the consortium, R&D
activities under the three research thrusts, levels of industry
membership and modalities of joining SERIIUS. Posters
showing activities in various projects were also displayed
during the reception. The event had a full house with thirty
seven attendees, which included representatives from at least
seven non-SERIIUS companies.l
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