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‘Many II'T-ans
have contributed
to US economy’

HT Correspondent

u hemetroahindustantmes.com

MUMBAL: In the country on his
first official visit as the chancel-
lor of University of California,
Berkeley, Nicholas Dirks, who
is a scholar on Indian history,
said he was “excited” about the
upcoming general elections in
India. He also said that it was the
responsibility of the government
to address the global challenge of
climate change.

Speaking to HT on Wednesday;
Dirks said that while connecting
with UC Berkeley alumni in India
was the main priority of hisvisit,
he was also keen on communicat-
ing on issues of climate change
andsustainable economic growth
during his six-day trip.

“Climate change is an issue
that can no longer be ignored. In
the US, we face the same issue of
economic growth and sustain-
ability, but there has been more
awareness among citizens about
the issue of climate change,
which is also the case in India,”
said Dirks. “We are looking at
ways in which we can assist in
ventures of higher education,
particularly those that will do
research on global issues such as
sustainable energy and climate
change,” he said.

On Tuesday, Dirks had met
with chief minister Prithvirai

CHANCELLOR OF THE
UNIVERSITY OF
CALIFORNIA, BERKELEY,
NICHOLAS DIRKS IS ON
HIS FIRST OFFICIAL

e

Chavan, an alumnus of UC,
Berkeley, as well as with repre-
sentatives of educational insti-
tutions such as IIT-Bombay and
Tata Institute of Fundamental
Research.

“I spoke with the chief min-
ister about issues of urban
planning, particularly on how
satellite cities such as Navi
Mumbai can work on a sustain-
able model,” said Dirks.

The UC chancellor also shared
his institute’s vision to make the
Berkeley campus energy-neutral
by 2020. “We are conducting
experiments on the sociology
of energy to analyse behaviour
patterns when it comes to energy
consumption.”

Dirks promised more collab-
orations between UC, Berkeley
and Indian educational insti-
tutions. “Many IIT-ians have
contributed to the US economy.
We have benefited from Indian
students and we want India to
benefit as well.” he said.
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ABYSMAL Despite
their great reputation,
India’s top institutes
have poor rankings

-Ayesha Banerjee

ne can’t quite figure it out.
| The Times Higher
i Education World

Reputation rankings
" were out recently, and Indian
universities were nowhere
|+around the top 200. Think
!:About it. India’s technology
~and management institutes
_with their tough entrance
tests, and universities with
their awe-inspiring cutoff lists
turning down lakhs of applicants
every year.... how can they not measure
. up with the best of the best global players?
_ The alummi of some of the best insti-
/.tutes in India and abroad say when it
“comes to pure theoretical teaching,there
'“is nothing wrong with the Indian educa-
tion system. “It is very surprising that
the top universities in India like the IITs,
.BITS Pilani and some of the real world-
calibre universities are not ranked much
[ “higher than these ratings show;” says Anant
|~ Agarwal, president of edX, the online learn-
ing venture, or MOOCs, of Harvard and
MIT that's helping millions of people access
lessons designed by some of the finest minds
_on the planet.

gs are done. Many of the rankings

FM Banerjee
ow attractive are university rank-
ings to students? Should they make a
choice based purely on how renowned
auniversity or college is? Popular opinion
veers towards the right fit. If you find a
course of a college that offers a programme
" that seems to be tailormade for you, just
" apply, no matter what the rank.
Rankings could be important as they play
arole in a candidate’s decision to apply to
a school, says Pejay Belland, director of
marketing, admission and financial aid at
INSEAD, considered one of the top B-schools
in the world. “The main rankings in which
we participate have typically been the glo-
bally recognised ones such as FT, Business
Week and the Economist. It's clear that rank-
ings such as QS and Poets & Quants are
Ea]so becoming increasingly influential and
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i
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ING WITFI THE BEST

WHERE DO WE STAND7

ALUMNI OF SOME OF THE BEST
INSTITUTES IN INDIA AND ABROAD
SAY WHEN IT COMES TO PURE
THEORETICAL TEACHING, THERE
IS NOTHING WRONG WITH THE

years of experience as a marketing consult-
ant with Unilever and others, says most of
the teachers at IIM Bangalore where she
studied were excellent, and the facilities
absolutely wonderful. The problem, she
says, was the “tremendous amount of pres-
sure and competition, and a certain degree
of grade-obsession amongst most of the
crowd.” Even though there were opportu-
nities for creative expression such as the
fests, they were overshadowed by the overall
desire to graduate with top marks.
Agarwal feels the resource-rich Western
universities equip students with the right
skills and also encourage them to go in
for research. “Many rankings look at the
number of Nobel prize winners a university
has. They look at how many people have won
international awards and many of them
come from research. But my view is that
maybe we should think of creating some
rankings where we do not combine these

mMany of the world rankings combine research and education of the university, and in Indian

in particular, the reputation is based on teaching students

combine both research and the education
of the university, and in Indian universities
in particular the reputation is highly based
on teaching students.

The calibre of IIT students is highly
regarded all over the world and Agarwal
says he suspects that it is the volume of

IMAGESBAZAAR
Indian institutes will require a sea-
change in attitude and possibly a greater
degree of focus on all-round development,
says Lal, who is also a Zumba fitness instruc-
tor, has written two books, Just Married,
Please Excuse and Sorting Out Sid.
Talking about a three-month exchange
programme she did with ESADE Business

On his education in IIT Madras and
following his interactions with IIT profes-
sors around India, Agarwal says, “The
teachings of some of the best professors
of our IITs are definitely comparable to the
teachings of some of best professors of any
universities I have seen around the world.”

research that is back.“Idon’t .. ...Is the Indian system then too ‘rigid), in , School in Spain, Lal advocates more oppor-
think these rankings give India n universi-  which academicsand nothing but: tunities for Indian students to interact with
ties a fair share,” he adds. are pursued? Yashodhara Lal, who has 12~ foreign universities.
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we're very proud, for example, to be ranked
number one by QS,” she says.

However, advises Belland, once students
have identified their top list, they need to do
more research by talking to alumni, reach-
ing out to the school and ensuring that the
school(s) they choose really fit their needs.

Rankings matter most to students when
they first come to seek advice, says Arjun
Seth, director of EdBrand (www.edbrand.
com), who leads a group of independent
college admissions counsellors assisting
students in identifying ‘right-fit’ colleges
or universities abroad.

Once made aware of their options and
after investing time on online research and
talking to current students, the students are
open to institutions that they may not have
heard of earlier, Seth adds.

The reason why many young people today
want to go abroad is that they don’t have the

ONCE MADE AWARE OF THEIR
AVAILABLE OPTIONS ONLINE, THE
STUDENTS ARE OPEN TO
INSTITUTIONS THAT THEY MAY

! At

high scores needed to get into a college in
India. Also, they are attracted to the liberal
arts system in the US, which allows them the
freedom to explore various courses before
selecting their major.

Other big draws are the student life on
campus with opportunities for pursuing
any interest they might have; research and
internship opportunities missing in India;
small class sizes and the quality of teaching
in the smaller colleges; prestige of the big
national universities, says Seth.

Do rankings really make a difference to students?

His advice to them is that the right-fit
matters the most. Often rankings lead the
students to a wrong path in their search for
right fit colleges. To get to the top rung, a
B-school should have a number of accredi-
tations such as AACSB, Equis and AMBA,
which provide it an internationally recog-
nised seal of quality.

A strong alumni network across the world
also enforces the reputation of the school
globally, Belland adds.

On how INSEAD does it right, Belland
says the diversity of the programme is
clearly interesting for international stu-

cultural
to have over 80 different countries across
our two intakes, with no dominant culture.
This means that wherever a student studies,
whether in Asia or in Europe, the experi-
ence isa truly international one,” she adds.
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Giving education a digi@! future

Experts say there has been a surge in the number of education

W o e

start-ups in India over the last two years, but only a fraction of
them survive as product delivery remains a challenge for most

BY APARNA GHOSH
aparna.g@livemint.com

BANGALORE

owdhaman Margabandu was troubled

by the fact that his six-year-old son

could not wait to come back from
school to play with his iPad.

“Why couldn’t education be as much fun? I
wanted to know if I could give students like him
that  experience even when studying
coursework. Why shouldn't they enjoy learning
new things?” said Margabandu, who founded
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are about 60 successful education start-ups in
the market, and approximately 100-200 being
launched every year.

A large number of these start-ups are said to
focus on curriculum content development and
mid-career education options such as skills
training, vocational courses and online
certification courses.

“This obvious spurt of education start-ups in
the last 18-24 months is due to the sudden
increase in the number of incubators in the
country and the trigger of successes from the
Silicon Valley,” said Binny Mathews, co-
founder of Dezyre.com, an online vocational
course platform.

Dezyre.com, founded in N ber 2012,

universities. The product, called xConsortium,
aims to reach out to one billion students in the
next two years.

“I failed my first mid-semester Physics exam
in IIT Madras and it shook me up, because I
knew that there were so many students in the
world who want this education, but don't have
access to it. Ever since, I've always wanted to do
something about it,” said Agarwal.

..but not a smooth road

It's a bumpy ride for most education start-
ups. While hundreds are launched every year,
only a fraction of them survive.

For Mayank Jain, fi der of
Intinno Technologies Pvt. Ltd—a learning

system for colleg: truggled for
three years, trying to convince institutions and
investors in India, but failed to do so and
launched StudyPad Inc., which develops core
curriculum content in the US.

“If our product had to make its way into an
educational institution, we had to go and
convince the entire faculty and admin first.
Because someone else will pay for it, we had to
convince them too,” said Jain.

Delivering their product or service is a
challenge faced by most education start-ups—
61% of the companies built mobile and tablet
apps in the education space; 54% of them
leveraged the cloud for their start-ups while
32% used video technology and 25% made
custom hardware or devices, according to an
August 2012 survey by EduStars, and conducted
by YS R h di of y
Media Pvt. Ltd.

The survey noted that most start-ups in the
education space are quite small, with 61%
having less than 10 employees and 25% having
10-50 employees while 4% having more than
100 employees and 11% having no employees at
the time of the survey.

When asked about their monetization
strategy, 25% of them mentioned per user
pricing as their strategy while 21% of them use
per-content, per-course pricing to monetize

their product. About 32% of the companies -

surveyed mentioned subscription or annual
contracts as their revenue model. Only 7% of
them use a one-time licence payment as their
pricing model. That said, 14% of the
respondents use other pricing models apart
from above mentioned revenue models, the
EduStars survey said.

The survey concluded that there is a
tendency of start-ups to use monetization
strategies that provide them with a constant
flow of income over a one-time payment model.

Return on i also

offers about 14 courses on big-data

Digital Future of Education Pvt. Ltd in August
2011.

His venture provides students and teachers
access to coursework, quizzes and activity-
based learning games on a tablet—an Apple
iPad, Samsung Galaxy or even India's own
Aakash, “depending on the project budget”.

According to Margabandu, who is also the
company’s chief executive officer (CEQ), nine

hools and coll lud.

8 g some leading
P

in India, have signed up
to make “classrooms technology-friendly and
fun”.

“It is the first technology we have used in the
classroom. When a teacher goes into the
classroom, all the tablets connect and
automatically attendance is captured. Also
there is no use of Powerpoint presentations and
projectors because the lessons are displayed on

d

' tablets. We save a lot of time doing
this,” said Raja K.G., principal of Malik Deenar
Institute of Management Studies at Kannur in
Kerala, who introduced Digital Future's tablets
into the classrooms of first-year MBA students
in October.

Mushrooming start-ups

Experts say there has been a surge in the
number of education start-ups in India over the
last two years, following the popularity of

smartph and comp tablets.

“Tablets offer a unique opportunity to engage
students in a personalized manner that was not
possible previously, and offer great potential for
content to become highly interactive and non-
linear compared to conventional books or
videos,” said Anup Gupta, partner at Nexus
Venture Partners, a venture capital firm whose
portfolio includes education start-ups like
Talent Sprint Education Services Pvt. Ltd—an
online vocational training platform.

Education start-ups typically cater to K-12
(kindergarten to Class XII) education and

prog and finance to professionals who
wish to further their careers. Most courses are
pre-recorded, except for Hadoop—a big-data
programming language which is delivered live,

Huge market potential

India Ratings and Research Pvt. Ltd, a part of
the Fitch group, in a February report estimated
the Indian education market to be worth 5.9
trillion in 2014-15 against %3.33 trillion in 2011-
12.

“Professional education and online learning
are big and growing. Working people want to
improve their skills and are willing to pay to
learn and earn degrees or certification,” said
Ganesh Krishnan, a former CEO of TutorVista,
which is an online personal tutoring website
that was acquired by NCS Pearson Inc. for $213
million in 2013. This is only exit in the Indian
education space in recent years.

Edupreneurs (a term sometimes used for
education entrepreneurs), who were, until
recently, smitten only by the idea of online
content creation—be it for degree certifications,
K-12 coursework or vocational skills, now want
to experiment with new kinds of courses.

Khan Academy, for instance, is a YouTube
video-based education platform that has
become popular across the globe. It is a non-
profit educational website created in 2006 by
educator Salman Khan, a graduate of
Massachusetts Institute of Technology (MIT)
and Harvard Business School (HBS).

In May 2012, Anant Agarwal, professor of
electrical engineering and computer science at
the US-based MIT, launched edX, a free online
education platform, to tap into the massive
open online courses space.

EdX is a $60 million, non-profit venture
launched by MIT and HBS, with more than 160
free courses in subjects ranging from literature
and to i ing and
languages. Over two million students (with
250,000 from India) across the globe are

3 i Experts esti there

lled on to from professors of 50

a challenge. About
39% of the companies earned
up to 35 lakh per annum and
11% did not have any revenue
at the time of the survey while

and 1 crore and 25% of these

start-ups earned over X1 crore in 2014-15 ag&iﬂst
X3.33 trillion
in 2011-12

per annum.

“The distribution channel is
a challenge in education start-
ups that are not online,

India’s education
market could be
32% earned between I5 lakh WOl'th ?5.9 tl'illiol'l

because it essentially works as
a brick-and tar sales b one school
at a time. Also these companies should be able
to get enough traction, which according to me
is at least 100 schools or customers. If they can
solve these two issues, there is a lot of scope for
this sector in India,” said Anand Daniel, partner
at Accel Partners, a venture capital firm that
organizes the education start-up competition
called EduStars.

The competition gets around 300 education
start-up applications every year, from which
only 20% get funded. “The market size is
actually not so large if you see the markets of
specific education products. It is a good market
if a 1,000 product can be sold to 10,000
schools,” said Daniel.

“Many start-ups adopt a ‘me-too’ model. I
would encourage entrepreneurs to think in
simple terms and out of the box. I would like to
see more disruptive ideas in the education
space coming out of India,"” said Gupta of Nexus
Venture Partners.

Some experts say that parents, who are major
stakeholders in students’ education in India,
need to take a critical look at traditional
educational systems if such start-ups are to
succeed.

According to Vijay Anand, CEO and founder
of the Startup Centre, an accelerator in
Chennai, “Parents sometimes don't find value
in lateral thinking or fund Is-building
Many don’t know the value of online education.
All they say is ‘go get a degree in IIT or IIM'.
That has to change.”
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Cosmic inflation no longer

1eory, now a fact

Ei?idénce of ancient gravitational waves on the cosmic microwave background was found

s )

VASUDEVAN MUKUNTH

n March 17, the

most  important

day for cosmology

in over a decade,
the  Harvard-Smithsonian
Centre for Astrophysics made
an announcement that swept
physicists off their feet. Sci-
entists published the first
pieces of evidence that a pop-
ular but untested theory
called cosmic inflation is
right. This has significant im-
plications for. the field of
cosmology.

The results also highlight a
deep connection between the
theories of relativity and
quantum mechanics. This has
been the subject of a century-
old quest in physics. Cosmic
inflation was first hypothe-
sized by American physicist
Alan Guth. He was trying to
answer the question why dis-
tant parts of the universe
were similar even though
they couldn’t have shared a
common history. In 1980, he
proposed a radical solution.
He theorized that 10-36 sec-
onds after the Big Bang hap-
pened, all matter and
radiation was uniformly
packed into a volume the size
of a proton.

By the time it was 10-33
seconds old, its volume had
increased by 1078 times — a
period called the inflationary
epoch. After this event, the
universe was almost as big as
an orange, expanding to this
day but at a slower pace.
While this theory was poised
to resolve many cosmological
issues, it was difficult to
prove. To get this far, scien-

. THE MYSTERY: Physicist Alan Guth, who hypothesised cosmic inflation was
trying to answer the question why distant parts of the universe were similar
even though they couldn’t have shared a common history. - PHOTO: REUTERS

tists from the Centre used the
BICEP2 telescope.

Through the South Pole’s
dry atmosphere, BICEP
(Background Imaging of Cos-
mic Extragalactic Polariza-
tion) 2 studies the 13.5
billion-year old residual ener-
gy of the Big Bang called the
cosmic microwave back-
ground (CMB). This is a field
of microwave radiation that
permeates the universe. The
CMB consists of electric (E)
and magnetic (B) fields, called
modes.

The B-mode patterns, in
particular, have undergone
some changes as the universe

aged. It is susceptible to grav-
itational effects. For example,
the E-mode can be twisted by
the strong gravitational pulls
of large galaxies into the B-
mode.

However, scientists were
looking for effects of what are
called gravitational waves.
These are waves of purely
gravitational energy capable
of stretching or squeezing the
space-time continuum.

The inflationary epoch is

thought to have set off grav-.

itational waves rippling
through the continuum. In
the process, they etched their
effects on the B-mode, visible

today as a curling pattern in
the magnetic field.

To find this, a team of ra-
dio-astronomers led by John
Kovac from the Harvard-
Smithsonian Centre for As-
trophysics used the BICEP2
telescope from 2010 to 2012.
It was equipped with a lens of
aperture 26 cm, scanning an
effective area of two to 10
times the width of the Moon.

Then, they used the differ-
ent datasets they’'d collected
to subtract unwanted signals
from one another until they
were left with one that
showed only the amount of
curl.

Prof. Kovac said in a state-
ment, “Detecting this signal is
one of the most important
goals in cosmology today.”

The curl due to gravitation-
al waves was confirmed with a
statistical significance of 5.2
sigma — sufficient to claim
evidence — but only in the
part of the sky they mapped.
The team has set a signifi-
cance of 2.7 sigma for the rest
of the sky, and future work |
will focus on strengthening
this.

Scientists were also look-
ing for a ratio called the ten-
sor-to-scalar ratio. It denotes
the amplitude of the gravita-
tional waves. Its value has |
been found to be 0.20 plus or
minus 0.05. Although theo- |
retical  predictions had |
pegged it between 0 and 0.3,
scientists had expected it to
be less than 0.2.

The higher-than-expected
value means the ancient grav-
itational waves were more
powerful than expected, and
could explain why galaxies
formed so rapidly after the
inflation.

Now, astrophysicists from
other observatories around
the world will try to replicate
BICEP2’s results.

It is notable that gravita-
tional waves are a feature of
the theories of relativity, and
cosmic inflation is a feature of
quantum mechanics.

Thus, the BICEP2 results
show that the two previously
exclusive theories can be
combined at a fundamental
level. This throws open the
door for physicists to explore
a unified theory of nature in
new light.
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Small is powerful: Nanotechnology based security applications
In India

http://ibnlive.in.com/blogs/sauraviha/2976/65142/small-is-powerful-nanotechnology-based-security-applications-in-india.html

A stream of nanotechnology (nanotech) based products is beginning to emerge in India with applications in the
security realm. Besides DRDO, serious innovation is being effected by institutions like 1I'T Bombay and Madras
University. DRDO is of course also acting as a sort of hinge for fostering research and development (R&D) in
this area of activity. India's rising proficiency can also be gauged by the fact that a number of western entities
are interested in partnering their Indian counterparts for joint R&D efforts in this sphere. However to truly
translate the gains from this emerging eco-system more attention will have to be paid towards augmenting
relevant manufacturing facilities in the country which will hasten the pace of prototyping. Because after all it is
in these 'nano-foundries” that basic R&D can be turned into usable products and help convert the stream into a
veritable deluge.

At the moment nano-science inspired creations are a 400 billion dollar industry globally and this is set to grow
by several multiples in the next few decades. India has been somewhat of a latecomer to this trend but is now
making serious efforts to make a mark in the field. Leading the charge have been R&D efforts by the Defence
Research & Development Organization (DRDO), the Department of Atomic Energy, Jawaharlal Nehru Centre
for Advanced Scientific Research (JNCASR) and other government institutes working in tandem with the likes
of the IITs and the Indian Institute Of Science (11Sc) Bangalore. The focus at the moment is on the materials
and sensor side of things, although breakthroughs while exploring any one side of nanoscience more often than
not prove attractive for a range of interests.

For instance a nanotech based drug delivery system developed by DRDO's Institute of Nuclear Medicine and
Allied Sciences (INMAS) is being adopted by Cipla for its inhalers as this is expected to optimise and reduce
the dosage required per inhalation considerably to treat a range of pulmonary complications. INMAS is
supplying a drug formulation containing salbutamol sulphate (60 nm size) in inhalable lactose which is
compatible for use with conventional inhaler devices such as the ones marketed by CIPLA. The nano-sized drug
particles lead to direct alveolar deposition thereby facilitating greatly enhanced results for inhalation therapy.
Incidentally this product was developed to help soldiers acclimatise faster in high altitude regions by leading to
swift vasodilation of the lungs.

Such 'dual use' potential if it may be called that, seems to be a characteristic trait of nanoscience R&D and that
is a key reason why research into security related applications has the potential to be a game changer for India’s
tech economy. At the moment, 30 of DRDO's 52 laboratories are engaged in nanotech based research. The
organization has made an initial investment of some 40 million dollars into nanotech research and is looking to
boost this while serving as a nodal body for both academia and industry to come together in the exploitation of
nanoscience for both defence as well civilian purposes.

Till as late as 2007, nanotech was being pursued somewhat independently by a range of entities in India. But it
is now clear that the country can do much better if these efforts are pooled leading to lower costs and
compressed timeframes. 1T Bombay for instance has benefited greatly by tying up with DRDO's High Energy
Materials Research Laboratory (HEMRL), Pune for trialling its nano-materials based hand held explosive
detection device.

IIT Bombay along with 11Sc, with whom it has formed the Indian Nanoelectric Users Program (INUP), has
come up with a proprietary polymer micro-cantilever sensor platform which uses a piezo-resistive layer to
detect explosive vapours extant in the vicinity of conventional explosives. This sensor platform has been used
as the basis to build a hand held device being marketed by INUP's technology startup called Nanosniff.
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Nanosniff's explosive detector was tested against numerous explosives at HEMRL to check its effectiveness.
Such trials while seemingly simple are actually quite complex and require specialist material handling and
calibration expertise of the kind that HEMRL brings to the table. Interestingly a standalone version of this
device which can be installed in public transport vehicles has also been envisaged. Such a device is expected to
be powered using piezoelectric surfaces that can convert the mechanical energy released from the vibration of
moving vehicles into electrical energy.

Interestingly piezoelectric properties of nano-materials are also being used by DRDO's Solid State Physics
Laboratory(SSPL) to develop energy supply solutions that lead to greater soldier autonomy and endurance on
the battlefield. SSPL is carrying out research on generating electricity from the shoes and garments soldiers
wear by coating them with piezoelectric material that would convert mechanical energy into electrical energy as
they move and this can be used to power say, health monitoring systems integrated with the soldier's outfit or
locational devices built into his helmet. However this research is still in the laboratory stage and perhaps SSPL
can join hands with 1T Bombay to expedite matters given the convergent aims.

Miniaturized health monitoring systems themselves are however rapidly moving towards productionization.

Nano-electrodes for vital signs monitoring and bio-sensors being developed by the Defence Bio-Engineering &
Electro Medical Laboratory (DEBEL), Bangalore are nearing commercialization. These innovations will change
the face of battlefield care and have the obvious potential to save lives during a conflict. Related to this is the
development of silver nano-particle (NP) coated garments that being bacteriophobic would allow soldiers to
operate in a zone subjected to germ warfare.

The earliest NP based products from the DRDO stable however have been in the 'material’ side of things. For
instance the Vehicle Research & Development Establishment (VRDE), Ahmednagar has developed corrosion
resistive coatings by using metal carbon nano-tube (CNT) laced metal nanocomposites. These nanocomposites
are also being used to lower the weight of aerospace structures which is helping India’s strategic missile
program considerably. High barrier nanocomposites are also being used by the Defence Food Research
Laboratory (DFRL), Mysore for new generation food packaging systems that can keep food safe even in
extreme conditions for long periods of time.

DRDO is also bringing nanotechnology to bear in supporting the development of new products related to
detecting and mitigating the hazards of chemical, biological, radiological and nuclear (CBRN)

warfare. DEBEL is creating CNT bio-sensors that enable speedier detection of biological warfare agents. The
Defence Research & Development Establishment (DRDE), Gwalior has made a nanotech augmented chemical
de-contaminant and an expression of interest was floated last year for procuring a spray device suitable for this
de-contaminant. The Center for Fire, Explosive and Environment Safety (CFEES), Delhi is also close to
commercializing NP based absorbents for toxic and hazardous waste. Meanwhile new generation CBRN suits
with NP thermo-electric coatings are being researched by SSPL as mentioned above.

Given the level of activity it is not surprising that CBRN threat related research is a segment where countries
such as the United States (US) and the United Kingdom (UK) have the greatest interest in partnering with
DRDO. While DRDO is currently engaged in discussions with the US Defense Threat Reduction Agency
(DTRA) on CBRN issues, it already has an MOU with the UK's Defence Science and Technology Laboratory
to jointly develop CBRN related products.

But even as a spread of products begins to emerge from nanotech research in India, there are now concerns
about the toxicity effects of nanomaterials. The Defence Institute of Physiology & Allied Sciences (DIPAS),
Delhi along with INMAS is now actively researching the toxicity effects of NP. In fact this is also one of the
areas where DRDO is increasingly teaming up with foreign organisations pursuing nanotech research. For
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example, DIPAS and the US Airforce Research Laboratory (AFRL) are jointly investigating the toxicity effects
of zinc oxide NP, a rather popular compound in nanotech applications.

Clearly domestic R&D both standalone and with international collaboration has begun to quicken but to sustain
this momentum and emerge as a nanotech powerhouse, industrial capabilities within India have to be brought
up to speed. This would involve the creation of facilities that allow rapid prototyping as well as research into
reducing the cost of producing nano-materials.

Fortunately the some movement on the manufacturing side of things has already taken place. In IIT Bombay's
in-house foundry a tetramethylammonium hydroxide (TMAH) based ultraviolet (UV) photolithography process
was used to build the Nanosniff chemical explosive detection sensor platform which did away with more
conventional and expensive laser dicing and dry etching processes. A lowering of costs was brought about due
to the fact that TMAH based UV photolithography is a wet etching process which obviates the need to generate
extreme temperatures or pressure, which can be an expensive proposition. It must be noted that 1T Bombay's
nano-fabrication unit is a national facility and is open to a network of researchers from across India.

DRDO in keeping with its stated desire of boosting nanotech development in the country is making an
investment of about 200 million dollars for a new national nano-foundry which will be based at the National
Centre for Nanoscience and Nanotechnology (NCNN), Madras University. Again, this facility will be made
available to both academia and industry on a time sharing basis. Incidentally NCNN is also at the centre of
India's new bio-defence policy with its laboratory developing procedures and technology for continuous soil
and atmosphere tests to measure toxicity on a real time basis.

While the institutional approach is certainly continuing apace, Indian industry must move quicker to take
advantage of the nanotech sunrise in the country. At the moment only very big players such as Reliance
Industries, Tata Chemicals, Mahindra and Mahindra, Ashok Leyland, Asian Paints, Crompton Greaves etc have
put in place programmes for nanomaterials individually or in collaboration with academic institutions. It is time
that small and medium scale enterprises also started to partake in the shift that is underway. In this context, the
draft nanoscience and nanotechnology policy being weaved by DRDO in partnership with the National
Manufacturing Competitive Council will make an interesting reading indeed.
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PTU VC opposes UGC regulation on varsity
campuses

Press Trust of India | New Delhi DMMarch 19, 2014 Last Updated at 17: 26 IST

MNoted educationi st and Punjab Technical Tniversity VO Eajneesh Aroratoday came out openly against a
TGC regulation, which prevents universities from setting up their campuses outside the state.

Criticising the TTGC directive, he said such a regulatory mechanism was not1n compliance with the market
reality and in a market economy, the state universities should be allowed to open their campuses in other
parts of the country as it will encourage competition and improve quality of education.

" State universities have been given a junsdiction. They say the Mumbal TTniversity cannot operate outside
MMaharashtra, Delhi Tniversity cannot open campus in Chennal, Calcutta Tniversity cannot open campus in
Madhya Pradesh. This kind of regulation 15 against the encouragement to the quality education,” he said

In 1tz regulation 13sued to Vice Chancellors last August, TGC said that a university established or
imcorporated or under a State Act shall operate only within the territorial junsdiction allotted to it under its
Actin no case beyond the terntory of the state of 1tz location.

Arora said such a directive comnes at a titne when the governmentis trying to clear a bill in Parliament to
allow foretgn education providers set up catnpuses in India and offer degrees.

"This kund of regulatory mechanism 15 not in compliance with the market reality as on today. You are inviting
foreign universities to have good competition. But vou are not allowing your own universities to come out of

their states." he told PTT.

WWith this regulation, students are compelled to have their education only in their local universities or
otherwise they have to move out to some other tnstitution, said Arora, who graduated from ITT Delhi in 1979

Eeferring to media reports, he sand in the past 10 years, 27 lakh students have come out of their states for
studies.

Talking about problems in the technical education sector, he said about five-six yvears ago, students used to
"chase" colleges or universities.

"Mow the things are other way around. The universities and colleges are chasing students. The number of
inztitutions which have come up 15 much larger as compared to the number of students which are available
for technical education.

"Today, about 16 lakh students take admission all over the country 1n engineering but the number of seats
which have been sanctioned by the All India Council for Technical Education 15 more than 20 lakhs.



A lab that allows 11 T-B students to ‘tinker’ with technology
and innovate

Express News Service | Mumbai | March 20, 2014 12:11 am
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The laboratory, for which the 1975 batch has pledged
Rs 2 crore, is managed by students and is open 24 hours. (Express)

A Facility that is fully managed by students and will enable them to walk in any time of the day without
administrative hassles and experiment with machines or tinker with technologies that they find interesting and
perhaps turn them into the next Mark Zuckerberg is the idea behind the ‘tinkerers’ laboratory’ at IIT Bombay.

While it is often perceived that a significant number of Indian youth is not sufficiently “hands-on”, which slows
down the pace of technology-based innovation, the lab, for which the 1975 batch has pledged Rs 2 crore, is
meant at bridging this gap.

“One aim of such a lab is to empower students to take systems apart, examine the components and rebuild the
original systems. Tinkering helps to break the psychological barrier when you are presented with a new system,
and you are scared of damaging it by tinkering with it. Unfortunately, one carries this attitude while doing basic
or applied research or even developing technology. We should increase our aptitude for risk-taking in research
and in introducing new technologies. How can we become a knowledge economy if we don’t have the stomach
for being the introducer of new advanced technologies? The tinkerers’ lab will help change this attitude among
Indian students. The government policy system must also encourage such an attitude,” said R Chidambaram,
principal scientific adviser to the Government of India.

Stating that while one talks about the lower competence of students in India as compared to western countries to
take things apart and put them together, Chidambaram said the auto and other mechanics in India can fix
complicated things, while their western counterparts will replace them with new. “What I am saying is that the
tinkering spark is there in our young people and we must boost it through these facilities,” he said.

The first phase of the laboratory was inaugurated on January 4 and has taken up a project like ‘parinat’, which

aims at making a “transforming humanoid capable of mimicking a user”. The lab will be completely managed
by the institute’s Students’ Technical Activities Body (STAB). “This is the second phase of the lab. Students

Page 14 of 16


http://indianexpress.com/agency/express-news-service/

will have full control of facilities here — they will run the lab, train juniors and generate a culture of working
with their hands and making things,” said professor Devang Khakhar, IIT Bombay director.

The lab will be equipped with machines like lathe, milling, welding, drilling, electronic test equipment, 3-D

modelling software, small PCB manufacturing unit, and house a small store where some common parts will be
available for students to borrow for projects. The 1975 batch will provide mentoring and run workshops.

Budding entrepreneurs take the stage at 11 T-M
By Amritha KR - CHENNAI
Published: 20th March 2014 07:27 AM

Last Updated: 20th March 2014 07:29 AM
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[IT-M students who designed the Amrutdhara water project. (Right) Glow-in-the-dark notebooks by Pizzamutiny

From T-shirts and paper cups to unmanned aerial vehicles, the students of 1IT-Madras seem to have left no
stone unturned in their attempt to don the entrepreneurial cap. Some of the projects were put up by the students
at the recently concluded Entrepreneurship Week held at the institution.

One of the most ambitious of projects was the Amrutdhara project, taken by an 11T-M student along with two
other business partners. The mandate of the venture is simple: Do away with plastic bottles.

“Every year, millions of tonnes of plastic waste get accumulated due to the use of plastic bottles. Many of these

plastic water bottles do not provide quality drinking water too. Reports show that many of them are of the same
quality as tap water. Despite this, people are forced to buy it,” said Sandeep.
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It is to put an end to this that the three-member team came up with the Amrutdhara project. Under the venture, a
water filtration outlet is provided at public places where people can buy water at a cost of "3-'5 per litre. But
unlike the plastic bottles, the water is provided in glasses that are washed and dried on site.

“The set up will also sell refillable bottles and provide real time analysis of the quality. If the water quality goes
down a particular level, the machine will automatically shut down,” says Sandeep.

The economics of the project lies in the fact that even with the most state-of-the-art treatment system with
reverse osmosis and membranes, the cost of treatment of water to package is estimated at 25 p per litre. The
project, which won the runners-up title at the Indian Institute for Human Settlements’ (IIHS) National Students
Challenge is now in the final stages of talks with the Puducherry government.

If bottled water is a menace, so are plastic cups. Mechanical engineering students of the 11T have come up with
a project that would not only make selling paper cups profitable for the seller but also for the buyer!

“The idea is simple. Each paper cup will be printed with an advertisement. It will also have certain mobile
numbers allotted by the advertiser. When the buyer sends a text to that number, he can avail discounts or other
offers. So what we have is a win-win situation. Since we get to make profit through the advertisement, we sell
the cups at half the price of normal cups to canteens or other sellers while for the buyers of the cup, it could
mean getting discounts and offers,” says Nikhlesh, the second-year student who is part of the Admen company
that took up the project.

The project has already fetched a turnover of “75,000 in 15 days, after being implemented 10 city colleges and
an IT park.
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