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DIRECTOR’S MESSAGE

I am delighted to learn that UM-DAE-CEBS students are bringing out the 5th issue
of Novellus in the academic year 2017-2018. This annual magazine is a reflection
of various events of students performed throughout the year. It connects all the
students with the faculty and staff members of CEBS.

It is indeed a matter of a great pride that we have self-motivated and talented stu-
dents selected through all India basis competition-NEST. The center has been
fostering value-based learning and nurturing scientific talent through class-room
teaching in a research-based environment. Our students have excelled not only
academically but also in several extra-curricular activities. Recently held art (Oris

by CEBS Art club) andmusic (Dhwani by CEBS Music club) fests on 24-25 March and 27th March, respectively
are the manifestation of students’ enthusiasm and involvement in extra-curricular activities. Similar outstanding
activities by other clubs of CEBS students are portrayed in this magazine. We feel elated of our students’ academic
accomplishments and personality development. Let us hope that such traditions continue with greater vigour and
rigour.

I take this opportunity to compliment all the students for their efforts in bringing out the 5th issue of Novellus and
wish them very best for their future.

V. K. Jain

CHAIRMAN'’S MESSAGE

My association with CEBS is about two years old, but it involved very lit-
tle interaction with student activities. I have just perused the 2017 issue
of Novellus and I am indeed very impressed with it. While the principal
objective of CEBS is of course to impart quality science education to its
students, I am glad the "centre of excellence” offers its students avenues
for developing their cultural sensibilities, the publication of the "Novellus"
being an excellent one among them. Let me offer my congratulations to
you students for the superb job you have done in producing the 2017 issue.
I expect the forthcoming issue - for which I am writing this message - will
be even better.

Science is no doubt a demanding pursuit, yet it is important that the students acquire a taste for the arts and
humanities as well. Evidently an activity like the publication of Novellus should help you students develop into
well-rounded intellectuals, not unidimensional experts in some corner of science. My best wishes to you all
for a fruitful new academic year at CEBS if you continue here or elsewhere if you are passing out.

M. S. Raghunathan



EDITORIAL

As CEBS enters into the eleventh year of its existence, countless experiences have
touched the institution and in turn the students’ lives. We aim to present a slice of these
experiences in the form of articles, poems and photographs from the students, faculty
and staff of CEBS. The final publication encompasses our diversity- be it academic or
poetic ideas. This makes us a small family, with different vibrant members.

This year we were faced with an untimely loss of one of the members of our family- Vi-
misha Yadav from the current second year batch. This calls for an urgent need for us to
stand up and fight against everything that threatens to bog us down. We are a small fam-
ily and we have to support each other. Always. There are people around who have been
through similar phases and might help us with any problem that we are facing. There are
counsellors as well who may be helpful. Please reach out.

We work throughout the year to collect students’ views on the current affairs in the
institute, events organised by students and stellar performances and talents that the stu-
dents possess. These words are the voices of people in CEBS and their take on the state
of affairs in the institute as well as the society. These words have the power to provide an
effective commentary on the system. These words have the power to change the system
for better.

We aspire to be a student representative magazine in a true sense. We welcome your
feedback, as it helps us to get better every year.

Team Novellus
(novellus@cbs.ac.in)
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PEEK @ LIE GROUPS

WITH PROF. DANI

This year, our yearly exploration of research at CEBS takes us to Prof. Shrikrishna Gopalrao Dani.

PosSition's:

Distinguished Professor (Ad hoc appointment) UM-DAE Centre for Excellence in Basic Sciences (since
July 2017)

Retired as Distinguished Professor, Tata Institute of Fundamental Research, Mumbai (2012)

Served as Distinguished Visiting Professor Indian Institute of Technology Bombay, Mumbai (2012-17)

IEducation¥:

M.Sc.- University of Bombay, 1969
Ph.D.- University of Bombay, 1975

Specialisationst

Ergodic theory, Dynamics, Lie groups, Diophantine ap-
proximation, Probability theory, History of mathematics.
(Over 100 papers published in international journals).

Guidance

(1)

Eleven Ph.D. Theses and one M.Phil. Thesis guided.

IAwardsfandiDistinctions: 5 -

s @ gt
Prizes: . ¥
TWAS Prize in Mathematics, awarded by the TWAS, the Academy of Sciences for the Developing World
(2007). - 3

Srinivasa Ramanujan Medal of the Indian National Science Academy (2010)
Shanti Swarup Bhatnagar Prize for Mathematical Sciences (1990). .
Young Scientist Award of INSA (1976). @

Fellowships of Academies:
Fellow of TWAS, the Academy of Sciences for the Developing World (2009).
Fellow of the Indian Academy of Sciences (IASc), since 1986; Memberiof the Council of the Academy,
during 1998-2000. snel il ™
Fellow of the Indian National Science Academy (INSA), since 1990; Mgmberl)f -‘[_hé.thﬁicﬂ of INSA,
during 2006-08. R
Fellow of the National Academy of Sciences (India), since 1995.



Other distinctions:
Invited speaker, International Congress of Mathematicians, Zurich, 1994.
President of the Commission for Development and Exchange (CDE) of the International Mathematical
Union (IMU), during 2007-2010, Member during 2003 - 10.
Member, Developing Countries Strategy Group, of IMU during 2004 - 10.
Member, National Committee of the IMU, during 1995-98.
President, Indian Society for History of Mathematics, since 2008; Member of the Executive Council of the
Society since 2004.
President, Indian Mathematical Society, 2014-15.
Member, Executive Committee (nominee of IMU), International Commission for History of Mathematics
(2015-2018).
Proceedings of a conference held on the occasion of his 65th birthday are published in the Contemporary
Mathematics series published by the American Mathematical Society, and include two articles, one by Dave
Witte Morris, and another by Francois Ledrappier and Riddhi Shah, describing his contributions in the two
major areas of his research.

Research contributions made to various areas of mathematics including Ergodic theory, Dynamics, Lie
groups, Diophantine approximation, Probability measures on groups, and also History of mathematics, es-
pecially ancient Indian mathematics. Over 100 papers published in international journals. Eleven Ph.D. stu-
dents were guided to write their theses in these areas.

Since the 1980s, Prof. Dani has also made significant contributions to certain questions on probability mea-
sures on Lie groups.

When asked about the main themes and questions behind his research, he was happy to explain it to us.

A major theme in Prof. Dani’s work has been the study of dynamics of a class of systems on what are called
homogeneous spaces and application of their properties to problems in number theory, especially Diophantine
approximation. The homogeneous spaces involve a special class of groups called Lie groups, which are struc-
tures involving both group theory and geometry. On these spaces there is a class of dynamical systems arising
from the group structure called flows on homogeneous spaces. The group of matrices with determinant 1, with
two matrices identified with each other if one is a product of the other with an integral matrix following it, is
a crucial example of such a space, and on account of the role of integer matrices the dynamics associated with
it it relates to problems in Diophantine approximation. Prof. Dani’s work describes many characteristics of the
dynamics of these flows. A particular way of relating certain class of properties of the flows to problems in Dio-
phantine approximation that he initiated is now referred in literature “Dani correspondence”. One of the major
applications in his study, in collaboration with G.A. Margulis, concerns estimating the number of solutions in
integers for a class of quadratic inequalities in terms of the control size; the inequalities had acquired impor-
tance on account of a long standing conjecture about them known as Oppenheim conjecture.

There is also good deal of work by Prof. Dani on another theme which concerns extension of classical proba-
bility theory to the setting of Lie groups. One of the major problems in the area is about characterising discrete
random motions on a group that can be realised as being part of a continuously evolving random process in
the same setting, known as the “embedding problem” While the general problem remains unsolved yet, Prof.
Dani together with Dr. M. McCrudden has provided satisfactory answers for a large class of groups including
all matrix Lie groups.

He continues to be working on problems along both the streams. Along the former theme one of the questions
being addressed is the following. Given two vectors v and'w conditions are known when one can find transfor-



mations defined by an integral matrices moving v arbitrarily close to w.
The question is how large the entries of the matrix may have to be in
order to achieve a desired degree of approximation. He is working on
this with Prof. Arnaldo Nogueira. Along the latter theme he is working
with Dr. Arunava Mandal, who recently completed his Ph.D. under his [e) SRRTe) AR5 o) s WN TSR35 -0 ¢l '(=Ys B Tey
guidance, where the analogous issue is considered on homogeneous
spaces in place of Lie groups, for deterministic processes.

“In mathematics, the success

necessarily by the original

statement but what goes Into

Among his papers there are several which would be accessible to under- the actual solution.”
graduates via some minimal preparation, that could lead to gradually
developing expertise in the area.

At this point, one of the questions on our minds was what according to him, was the major difference between
research in mathematics and research in any other discipline of science. He cleared the air by saying that in math-
ematics, there may be problems which carry uncertainty towards being settled. This is possible in all fields, but
perhaps less so in some areas. There are problems in mathematics, which remain unsolved for centuries.

One is expected to work on problems which demand a lot of effort and may still lead to failure, though indeed
there are areas where research problems with predictable scope for success are possible - they naturally do not
command much respectability.

In mathematics, the success of a solution is marked not necessarily by the original statement but what goes into the
actual solution.

This made us curious about what sort of struggles he has come across in his long career as a mathematician. Re-
garding this, he said that a theorem’s proof is not arrived at sequentially along the steps seen in the end. One starts
oftf with an intuition about how it should work. It is only after this, that the steps are worked out one by one in some
order, to give an ultimate version of the proof. This approach might not always work since some steps may turn
out to be incorrect in the process. Celebrated mathematicians too, have had to work hard to get an alternative. For
instance, Andrew Wiles’ original proof of Fermat’s last theorem had a gap, a serious gap. It was only in a later joint
paper with Taylor that it was sorted out.

Considering his vast experience, we asked Prof. Dani about his opinions on CEBS, and he observes that perhaps
the numbers should have been more for CEBS to be more effective. Bigger classes and also a stricter selection
mechanism for students who join CEBS is necessary. This promotes healthy peer group discussions and debates.
A strict screening policy also ensures motivated students who come to CEBS because they are interested, and not
because they are getting a scholarship.

Also he feels that students need to be alert that mathematics at higher levels is different from the mathematics they
are exposed to at school. Despite the fact that CEBS has been a good idea, many of the details have probably not

worked out right, perhaps due to unseen constraints. He opines that certain reforms must be put in place for this
system to be effective.
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Once again, a new batch and with new faces, Quanta 11 was warmly embraced and welcomed into the CEBS
family in September 2017. The event started with freshers walking down the ramp dressed up in flamboy-
ant colours and enacting their favorite characters. They displayed varied talents through their performanc-
es. They were also able to convey strong social messages through their performances; most notable being
the ‘Stop Female feticide - Save Girl Child’ The audiences were also mesmerized by their melodious songs.

Not to forget the students from other Quantas whoalso performed back to back along with Quanta 11 and gave a '
spell binding and fabulous performance. Once again,the band rocked and thrilled and captivated the audiences with
their intriguing performance. The “Forte of Quanta 11” heightened and uplifted the moods and spirits of the entire
CEBS fraternity. The event finally came to an end with the much-awaited D] night and a delectable and exquisite feast.
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Every day I was moving a stone, maybe one meter in diameter; inch by inch, continuously wherever I went,
whatever I did. I didn’t know why I was moving it but I have been moving it as long as I can remember. I never
got consciously involved; it was as if [ was moving the stone in a parallel universe of which I know nothing-
and was not much interested to know either. But today was different; a sudden jerk while pushing the stone
made me realize my actions. I saw that I was pushing the stone towards a mountain.

I tried very hard to find a reason for my actions but of no use. I was not able to come up with any reasonable
answer. Coupled with frustration and fear of ignorance I convinced myself that I would get the answers once
I pushed the stone to the mountain top.

Soon this became my sole aim. I pushed the stone harder and harder. Sometimes I thought that I should give

up, but the quest for truth, coupled with fear of ignorance of my own actions pushed me towards my goal.

While pushing the stone, I realized how little I knew about the world in which I live; a world with which I

thought was quite familiar until recently. The things which made sense till now did not make sense any more.

el

Finally the day came when I was able to push the stone to the mountain top. The view was so beautiful; I was :
able to see the whole unfamiliar terrain. But soon my happiness and excitement died when I realized that I

still had no answers. Out of frustration I tried to abandon the stone, but then I realized that my very survival
depended on that stone. -

Without pushing that stone I would die. Maybe I push the stone to live. But why do I live? The world I live in #
does not make sense any more- do I live to push the stone? Can the meaning of my life be this silly? Pushing '

a stone! ,ﬁ
o

I then had only two options left- to push the stone here-and-there endlessly, without meaning or purpose;
or to commit suicide. I started to wonder about my old days, when I never consciously thought of why I was
pushing the stone. Ignorance really is bliss! I wish I could go back to old ignorant days again!

Ld
After some thought I came to the conclusion that may be life really doesn’t have any meaning. Still, I may " ’
myself give meaning to it. Maybe it is self-delusional, but in the end happiness is what that matters. Even if
I die, I may not get my answer, so why not live happily in my delusional world? Also, I would now have the &
freedom to give different meanings to life at different points of arted to think of myself o L

rebel-always trying to give meaning to my meaningless world. [ am nd this is my story.
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DESTINY

One day someone commented to me,
“I wonder what your future would be!”
My mind quickly took this fact
. As it left upon it a great impact.
. I wondered why the future makes 1p&vorry ﬁ
And the pastamakes us feel sorry..
Destiny is what we should seek for S
Service to mankind is what we s'hJu!ﬂ liy ifor 3._ .
Fo‘vmg a life’without an aim - '
. : k. Is just like without knowing rules playmg a game.
_ And it was long before rny‘mqnd could breaah » &
And this is the conclusion I ﬁnally reached NN
| Whatever in my future awaits forme -

It's my destiny that calls me. G 5
e _ - I
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PhD Placemenks

Aniruddha Tamma Venkatta - Stony Brook University
Yale University
Maryland University
Oxford University
ICTS, Bangalore

Shraddha Agrawal - University of Illinois, Urbana Champaign

Bhavya Venkatesh - Tata Institute of Fundamental Research, Mumbai

Kartikeya Sharma - University of Massachusetts, Lowell
University of Tennessee, Knoxville

Dhanpal Siddharth - Washington State University

Kaarunya Dhevi - Bhabha Atomic Research Centre, Mumbai
Aswathi K Sivan - CNR Institute for Microelectronics and Microsystems

Sangeeth Saseendran - Instytut Podstawowych Probleméw Techniki PAN

Akshay K Silver - Yale University

Salman Alam- Brandeis University

Aishwarya Mishra - King’s College, London

Anjitha S G - IFE Institue of Energy Technology, Norway
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This year’s Jigyasa, the annual science quiz, was the most successful one so far, with 125 teams participating
from various colleges in Mumbai and Pune. The organizers, Quanta 9, boast of more than 180 registrations
this year.

The first round of the quiz was organized on 10th September 2017 at five centers: ICT, IIT Bombay, St Xavier’s
College, IISER Pune, and UM-DAE CEBS. Teams of two or three were expected to answer multiple choice
questions from various fields of science and general knowledge. Fifteen teams made it to the second round,
where they gave each other a run for their money.

8th October witnessed the second and the third rounds of the quiz, organized inside the University campus.
In the second round, descriptive questions tested the skills of each of the team members. The third round kept

the participants on their toes and enthralled the audience.

This event was a great success due to the support of the CEBS family- the faculty, the administration and the
student community; as well as our major sponsors, Bank of Baroda and LIC.

Cash prizes worth Rs.40,000 in total were awarded to the top 5 winning teams:

1. IIT Bombay
2. IISER Pune
3.IIT Bombay
4. CEBS
5. CEBS




I realize that I must have forgotten to close the window,
as the cold settles into the room. The heater makes it
too hot and the open window makes it too cold. I force
myself to roll over and try to shut the window. It's just
out of my reach and I don't want to get up. Ugh, is this
even worth it? I decide it is.

So, where was I? Ah yes! I remember now.

I never wanted to hurt her, you know. It's important
that you understand that. Even if you don't, it's impor-
tant that you read my story from that point of view.
Without this, it will read like a tale of revenge. Of an-
ger, and to some extent, a tale of stupidity. I am not
saying those things aren't true, I just want you to have
the right context.

Our meeting was an accident. We didn't exactly bump
into each other in a bookstore. It was through an ac-
quaintance. When I went home that night, I thought
nothing of it. Just another day, another coworker to
politely nod at in passing. You know the one, where
you say "Hi" without saying anything and smile with-
out showing your teeth? This would have continued
had fate not intervened.

Some people call it fate. I call it a curse. In hindsight, it
seems to just be bad luck.

It was one of those office "Mentor - Mentee" pro-
grammes. They would pay you 10000 a month for
bonding activities (No alcohol though). I thought,
what the heck, I'm up for a good time. So I signed up
as a mentor. I had been around for a year and a half,
I could certainly show a newbie the ropes - where the
budget food was, which movie halls were cheaper, and
the likes. The programme matched us. I emailed her

It was amazing!

Don't get me wrong, it wasn't the company, just the
sheer physical activity of the place. That adrenaline
rush of getting a grip on the rock that seemed just
out of reach, someone holding your rope down below
cheering you. And when you have company, you sub-
consciously start associating that rush with the person
you're with. We bonded alright! And so it began. Like
a glacier melting, our relationship proceeded down
the path of least resistance. Aided by office sponsored
meetings (Dates?), we grew closer. It was only natural.
And then, like any other river in the age of man, man-
kind built a dam and stopped us right in our tracks.

There's a knock on my door. I look at the clock hang-
ing above it. It's 9 pm already? I go to the door and
knock back. A small sliding panel opens to reveal the
sister's face. I take my meds, wash them down with
the small glass of water and the panel slams shut. No
greetings, no smiles. This just wasn't that kind of place.
I walk back to my bed.

I figure I don't have much time to write now. I'll be
asleep pretty soon. I just lay down and close my eyes. I

“Like a glacier melting,
our relationship proceed-
ed down the path of least
resistance. ”
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see her face staring back at me.
"I'm sorry”

I shiver and check the window to see if it is shut. It

_is.

It's still dark. I have been awake for some time now.

It will be along time before the sun comes up, and it
wouldn't stay for too long.

+ 1 like waking up. It's the best part of the day. The

24

sleep is usually dreamless, and when I wake up, of-
ten I don't have a sense of what time it is or where
I am. For about a minute. And then, I am awake. I
know where I am. I know what I did.

It is hard to tell stories without using names. Or
without mentioning the places you have been to.
Without mentioning what someone looks like or
describing the mundane aspects of the story - like

your room, for instance. Or where you worked, or ,

what you did. It's hard yes. Then why am I doing it,
you ask? It's not that complicated really. However
hard it is to tell a story without those things, it's eas-
ier than the alternative.

It was a cold night when it finally happened. Parts of
my memories are crystal clear, as if they were hap-
pening here and now, whereas others are foggy. It
was a night like a hundred others, we met for dinner
and decided to hang out for a while. We both had
a couple of beers in us, and neither of us wanted to
call it a night. It was peaceful, sitting in the cool sea
breeze in the dead of the night. I'm sure everyone
has heard that you can be surrounded by thousands
of people and yet be alone. Well, we were too, but it
wasn't the usual kind. It was more like we were just
in our own bubble. That's when I decided to break
the news.

Our eyes met. I took the leap. "I love you. Not like a
friend. I am in love with you." Went back to being
silent. Waiting. Hoping. Praying. She didn't change
her expression at first. Her face held that serene
calm that it had held all night. Then she did. And I
knew this was it. This is where it gets hazy. I remem-
ber we both cried that night. I don't remember how

. AndSthen, I am awake. 1

kn‘pw where I am. I know.
what I did.”"

I got home into my bed. I don't remember exactly
what she said. All I knew was that it was over.

It became quite clear that she didn't want me around

her anymore. All the calls stopped. The hanging out

* stopped. Even the nods passing in the hallway, leave

alone saying hello. She stopped making eye contact.
And I was ashamed, guilty and heartbroken. Not

- only because she didn't love me, that could happen

to anyone. No, I was morose because I lost a friend.
I had really thought she was the one you know? For
years, no one really understood me. My bonds with

my family and college friends were, at best, strained. &

And then this one person walks into my life and I
finally feel like I am alive and before I even know it,
they take it all away! How am I supposed to be OK
with that?

I had had enough. Of just about everyone. I decided
to leave the country. Start a new life in this weird
little corner of the world. I just had to talk to her

i one last time. I needed that closure. It wasn't a long

talk. I walked into her office on my last day just as
she was getting ready to leave.

"You have a minute?"
"Is it important? I am late."
"It won't take long."

She looked at me with a mixture of sadness and pity.
She took a seat. I sat down next to her.

“Since that night, I have not stopped thinking about
how I want you to be happy and that I was a piece of
shit for making you feel uncomfortable. But I have
realised that it's not true. I loved you and you de-
cided to throw it all away. You made your choice.
I wouldn't have said that had I not been a hundred
percent sure you felt it too. But it's all in the past




now. It's time for me to try and love myself now. I
have tried and failed enough times now that I don't
know if I have it in me to love another person ever
again. Maybe someday you'll find a guy you'll want
to marry, and maybe that will be a life you can spend
with him here trying to please everyone you know.

But he'll never be me. And he will never be willing
to do for you what I was. And you know it!" f”

I walked out. I heard a sob behind my back but I

never bothered to stop or turn. I had had enough

of this. .

The sun was still far from rising but the horizon had

ALY

nal possessions. As I am leaving, Dr. Elias decides to
walk me to the gate.

“The institute policy is to get a cab for people who
get discharged, but I decided that your wonderful
turnaround deserves a bit more than that!", he said
as we walked down the gravel path to the wrought
iron gates. It seemed like a charming rustic place,
very unlike what one would imagine for a facility
for housing mentally ill patients. A part of me was
going to miss it, but the other part of me wanted to
go see a world where I was no longer controlled by
my past. I look beyond the gates and standing there
is a man in a suit, standing beside what appeared to

started to look warmer. I look at the clock. It's inch- g be a car like any other.

ing closer and closer to 8 am. Nurse Phillips will be |
here soon.

Well, to cut it short, I did try to love myself. I just
never felt worth it. She never really left my head.
Some days, a good cry would be enough. Some
days, I would be walking on the street one moment
and trying to breath the next, having collapsed on
the pavement. It became harder to go to work. I had
tried my best to love myself for who I was and I had
failed. I wanted to end it all.  wanted it to be over.

But, I didn't do anything. Not because I was scared.

No. I realised I need to get through this, if not for #

me, then for some person who I might meet way
down the line, who's going through the same thing I
am. Someone who has been rejected all their life and
gone through it feeling like crap. Someone who just
needs to be told that it's OK. It's OK to breathe. It's
OK to be yourself. I checked myselfin. And bit by
bit, I got better. It wasn't straightforward. It wasn't
easy. I am pretty sure even after I get out I will still
have the occasional bad day.

There is a knock on the door. I look up and it's 8 am.
I glance around my room one last time and walk
up to the door and knock. But this time, instead of
the sliding panel, the door opens. Sister Kosniken
is right there. Standing next to her is Dr. Elias, my
therapist. I smile at them both and they smile back
at me as they start escorting me down the hall.

I change into some clothes and get back my origi-

"I don't understand”, I said, stating my confusion.
“That appears to be a cab, albeit maybe a fancy one?"

“That's my car and this is my driver Oliver who will
drop you off. But, in the meantime, if you wish to

. have the car for a day or two and roam around Tam-

pere, it's yours."

I smiled and held back a tear as I hugged him. I

» stand up straight. "Thank you for taking such good

care of me Dr. Elias. I'll take your leave now."

"It's been a pleasure Lisa! Do take care of yourself!
And don't hesitate to call if you ever need anything!"

I turn to the car and slide inside. It's warm and the
seats are comfortable.

"Where to Miss?" asks Oliver.

"I think I am going to take up Dr. Elias on the offer
to roam around Tampere." I said.

"Right away Miss!"
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Yet another year has passed and the science club of CEBS, as always, has provided a weekly plat-
form for the students to attend the invited lectures by eminent scientists which expose them to
the current regimes of research and also to engage them in discussions through their interaction
sessions and open mic nights.

Rendezvous

The CBS Science Club organises Rendezvous sessions where active researchers in the Basic Sci-
ences are invited to share their ideas and thoughts with students of CBS. These lecture-cum-dis-
cussion sessions are aimed for the undergraduate students who are motivated to pursue research
in future.

The Evolution of Science

5th August 2017

Prof. Mayank Vahia, Tata Institute of Fundamen-
tal Research, Mumbai

Experimental Nonlinear Dynamics
14th August 2017

Prof. Punit Parmananda, Department of Physics,
IIT Bombay

Computing with Quantum Mechanics
21st August 2017

Dr. Rajamani Vijayaraghavan, DCMPMS Tata
Institute of Fundamental Research, Mumbai
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Imaging the Chemistry of Life

9th September 2017

Dr. Ankona Datta, Chemical Biology and Mo-
lecular Imaging Lab, Department of Chemical
Sciences, Tata Institute of Fundamental Research,
Mumbai

Seeking N-lightenment, one cup at a time!

3rd October 2017

Prof. Arnab Bhattacharya, Department of Con-
densed Matter Physics and Material Sciences, Tata
Institute of Fundamental Research, Mumbai

Building the Brain

5th October 2017

Prof. Shubha Tole, Department of Biological Sci-
ences, Tata Institute of Fundamental Research,
Mumbai

Playing with a Tiny Top

23rd October 2017

Prof. Ramakrishna V Hosur, Department of
Chemical Sciences, Tata Institute of Fundamen-
tal Research, Mumbai, and former Director of
UM DAE CBS, Mumbai
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How to See an Atom?

31st October 2017

Dr. Srikumar Banerjee, DAE Homi Bhabha Chair
Professor and former Secretary of Department of
Atomic Energy(DAE), and Chairman of Atomic
Energy Commission of India (AECI)

Randomness in Mathematics

9th November 2017

Prof. Anish Ghosh, School of Mathematics, Tata
Institute of Fundamental Research, Mumbai

Monte Carlo Methods in Finance

16th January 2018

Prof. Sandeep Juneja, School of Technology and
Computer Science, Tata Institute of Fundamental
Research, Mumbai

Tiny Machines. Big Tasks.

2nd February 2018

Prof. Roop Mallik, Department of Biological Sci-
ences, Tata Institute of Fundamental Research,
Mumbai

Black Holes

13th March 2018

Prof. Shiraz Minwalla, Department of Theo-
retical Physics at Tata Institute of Fundamental
Research, Mumbai




The Science Club started a new format of SciClub interaction sessions, i.e. Open Mics, akin to Symphonia that

is held by the Music Club, the session has 10 speakers with only 3 minutes, which is followed by a discussion.

[LFTITH TR
GBS Science Club

TAKES OFF AT 6:30PM

TR

OPEN MIC

FEBRUARY 9TH, 2018, 6:30 PM

QA £8 A

*eL4&l

PIYAL TARU DASGUPTA
ASHUTOSH MULE
KARTHIKEYAN SUBBU
MANOJENDU CHOUDHURY
NIKITA GUPTA
VIJAY SHARMA
BHAVYA VENKATESH
JOHN C SUNIL

8 speaker: 8 topic: 24 minutes

OPEN
MicC

OO AAMARA A

OPEN
smMm
£ 342
2 4 £

RISHABH NAIN
VINITA NAVALKAR
SALONY MANDLOI
BABLI ADHIKARY

AMEYA NAGDEO

KEVIN K ALEX

CHAYANSUDHA BISWAS

ATAACYTATE

UPANISHAD SHARMA
PRABHU PRASAD SWAIN
SANDEEPAN MUKHERJEE

PIYAL TARU DASGUPTA

SAURAV KUMAR
ASHISH BECK
AMEEYA A BHAGWAT




THE [AMP

ITWAS ADAY IN TUlY, MY MOTHER PLALED THE KERISENE |AMP 0N THE DESK
WHICH IN SECONDS, BIEW OUT THE DARKNESS. IT WAS RAINING OUTSIDE.
WE CHIIDREN, MY SISTER AND I, WERE SITTING TOGETHER CUDDIED IN A
DARK Ro0M PARTIAILY UT BY AN OILIAMP. I HAVE READ BOOKS, 0N HOW 0UR
ANCESTORS SPENT THEIR DAYS WHEN THEY WERE CHIIDREN (IKE ME. INDIA
WAS NOT S0 ADVANCED IN THOSE DAYS AND S0, THE MIRNINGS WERE FULLOF
ENERGY AND THE NIGHTS WERE 0PPISTTE IN THE SENSE THAT THEY WERE
VERY DARK. I HAVE READ THE BOOKS OF FOLKTALES AND PHANTOIM NIGHTS,
AlLHAVING AN EQUAL CASTING OF LAMP-IT NIGHTS AND VILAGE (IFE. IN MY
CHIIDHOD DAYS, I HAVE HEARD OF (ONG-NATIED AND FEROCIOUS GRIPPED
TOOTH GHOSTS AND MONSTERS. I HAVE HEARD OF (THY S0ULS STAMPING THE
FEET OF IGNORANCE AND CRIES OF BAD WITCHES. BUT I NEVER KNEW A lAMP
COULD BE S0 MUCH INTERESTING.

DESCRIBING THE |AMP, TT IS NOT SEL SH, IT EQUAILY SHARES TTS LIGHT IN AlL
DIRECTION. TT IS NOT A CONTAINER OF TEALQUSY, TT IS A SEEKER OF BRITH-
ERHOOD. IT |EADS THE WAY 0F INNOCENCE AND BREAKS THE CLAWS OF EVIL
ARMS. ABOVE AlL, TT IS 0PTIMISTIC IN {IFE.

THE BOOK OF LITERALY IS VIVID WHILE THE BOOK OF TUTTERALY IS LIKE SHAD-
OWY NIGHTS. THE |ONESIME CRIES OF THE HOOTING 0WAS 0R THE PEOPIE WHO
ARE UNEDUCATED, CAN THEY BE HEARD BY THE WIND! T? BE HEARD BY THE
WIND, THEY NEED T0 SHOUT AT THEIR TOPMOST VOICE, “ GOD HAVE MERLY
oN US!”

EVERYONE HAS THE RIGHT T0 EXPRESS THEIR THOUGHTS, THE RIGHT T0 €D-
VCATION. WHEN AlLARE EQUAILY CREATED BY 60D, THEN WHY THERE IS 0N
CHID TN THAT HOUSE WITH A BOOK TN HIS HANDS AND SMILE IN HIS WIRD.
AND A CHID THERE IN THE CROOKED HUT, WITH MUD N HIS HAND AN
GRIEF IN HIS WORDS.

‘BOOKS’ CREATE A NEW AND A BETTER WORID THAN YESTERDAY. THEY (RE-
ATE A POSITIVE IMPRESSION TN ONE'S MIND. IT IS A PIATFIRM WHERE
KNOWIEDGE GATHERS TOGETHER T0 FEED THE BRAIN. A NATION (IKE IND
WHERE AlLPEIPLE STAND HAND IN HAND FOR THE SERVICE OF THE COU
CANNOT STAND WHEN HAIF OF THE PEOPIE ARE ITERATE AND THE 0TH
HAIF TUTERATE. IT IS A SHAME 0N THE COUNTRY WHERE A CHILD 1S NOT
SENT T0 SCHO0\. GODDESS SARASWATI, THE GODDESS OF KNOWIEDGE, RESTS
IN EVERYONE'S HAND. ONLY THE ONE WHO SUCCEEDS IN FODING THE STS
TIGHTLY T¢ (ET NOT ESCAPE THE GODDESS GAINS SUCCESS TN (IFE. EACH ONE
TEACH ONE! THE OWER CRIES T0 THE CLOUDS, “ PLEASE SHED YOUR WATER
ON US”. BIAME THE CLOUD WHO TGNORES THE CRIES OF THE OWER. IT IS THE
DUTY OF EACH PERSON T0 EDUCATE HIMSELF AND T¢ ENSURE THAT EVERY-
ONE TN THEIR SURROUNDING IS EDUCATED WELL THEN ONLY, AlLPEOPIE CAN
HO\D EACH 0THER'S HAND AND STRIVE TOWARDS THE DEVELOPMENT OF THE
NATION.

S0 IT IS BETTER T0 BE AN JILIAMP BLOWING AlLTHE DARKNESS THAN BEING

AN 0w, IGNORING THE DARK SHADY NIGHT. Ly ™ d '
e R . [

- INDRANIL D,
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- Prabhu Prasad Swain

Lost in the usual chaos had their bond
Of their first kiss remained only flashes
Sitting at dusk beside the same pond,
He planned to assemble the pieces.

A bold step for 10-year old husband
Two kids calling him their father,
With a profile pic of a leaving hand
Put some social apps to bother.

A match was quick so was the chat

He felt the lost connection,

smiled, admired and gave himself a pat
for now he wasn't devoid of past affection.

Late night excuses, bright smile on return
He seemed to have a bit of fun and romance
The urn caught fire ready to burn

for his initial move was done in a glance.

She too was smiling, texting under the blanket,
Broken heart inked on his hand revealed the secret
Place to meet was where they had first met;

Tinder successfully revived its first “Forever Mate”.
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-Shraddha Agrawal & Bhavya Venkatesh

Raasta:- Mainly for non -vegetarians, this Khar
restaurant has some Jamaican inspired mains
which are fingerlicking good. The starters are
fairly standard, and vegetarians have limited op-
tions. The rum chica rum chicken was to die for.
A delicious chicken gravy over rice that had us
digging in. A little expensive, but worth going for.

Mamacoro:- Classic Asian, a little heavy on the
pocket but totally worth it. We had the spicy
Bangkok bowl, which was fried rice topped with
a delicious gravy. Also as a bonus, they have
chopsticks, so you get to play with your food!
This is next to the Jamjar, Diner which was our next
stop...

—_—

CrLockwiISE FroMm Topr: MAMAGOTO,
PANCHAM PURIWALA, BETWEEN BREADS
AND JAMJAR DINER

JamjarR DINER:- The food was good, and con-
trary to its name, the dirty fries were totally
yum. Stock up on classic candy here, they have
jars that you can take some from, or if you
are like us, fill up your pockets from. They also
have books inside the cafe. Overall a great place
to hangout with friends, although it leans towards
the expensive side. Jamjar Diner and Mamagoto are
neighbours on Linking Road

BerweeN BreaDs:- Classic burgers and sand-
wiches, with hatke combinations and mouthwa-
tering ingredients. This joint in Pali Hill has
some amazing burgers and we definitely recom-
mend the onion rings, which are served with
two yummy dips. For all mushroom lovers, do not
forget to try their shrumi burger, it will blow your
mind away.

PANCHAM pPURIWALA:- This is officially the oldest
establishment in Mumbai. It stands true to its name
and serves excellent puris and kachoris alongside
some great curries. Unlike other restaurants in CST
area, this one is quite light on the pocket.




Care KuTTUNAD:- also the second mess to CB-
Scients, this place is an offshoot of Theeram. They
serve Malayali food and at very cheap prices. The
lunches consist of traditional dishes served on ba-
nana leaf while dinner dishes range from set dosa,
ghee roast to porotta, appam with delicious dishes
of chicken which include: chicken 65, chicken var-
utharachathu, pepper chicken and kothu porotta.
The wide variety of fish dishes makes it the perfect
place for all the fish lovers!

BoMBAY TO BARCELONA LiBRARY CAFrE:- This
cafe in Marol has some delicious food and some
amazing principles. The owner has special prices
for underprivileged children, and the menu is
a mix of Indian and European cuisine. We love
the balle balle pasta, and the patatas bravas.
And the king of them all, the hot chocolate. Will
make you weep with delight. Guaranteed. Not
to forget the lasagne, which are to die for. The but-
ton mushrooms can convert mushroom haters into

mushroom lovers. Special note: Wooden straws!
So eco-friendly <3

Aaswap:- This Dadar West legend serves clas-
sic Maharashtrian fare that is good enough to
leave you licking your fingers. We highly rec-
ommend the Thalipith, served with a dip and
best eaten with the spicy thecha! Also, the
puranpoli=nirvana. That's all we have to say on
the matter.

o

LErFT: BOMBAY TO BARCELONA
LiBRARY CAFE
RiGHT: AASWAD



Despite all the changes that happened in CEBS, it was a good year for our heroes in sports. Hav-
ing spent double the proposed budget, the CEBS sports committee did a wonderful job by mak-
ing it amicable. With students making their way through to the university team and some even to na-
tionals (T.V. Rakesh-Quanta 10), have proven the worth of CBScients in the field of sports once again.
IISM 2017 was yet another feather in the cap for Manush. He presented CEBS with two gold medals in 1500m
and 800m each. Basketball was the second highlight for IISM. Defeating the defending champions, they proved
that teamwork can be achieved without coaching. The players stole the hearts of many, despite not winning
any medals. The football team of CEBS brought a lot of changes this year, starting from a new coach, a wom-
en’s team and the men’s team striking their way through the game with 3 self-goals! One thing that can be said
for sure is that, everyone who participated gave their best performances despite the limited resources. From
a tiresome train journey to the marvellous beauty of Mohali, IISM 2017 has brought the CEBS family closer.
Ragnarok started with a change in power from first years to the sports committee. With the innumer-
able mails sent with the never ending rules and regulations, Ragnarok 2k18 was rather a smooth jour-

ney. The sports committee and the first years worked side by side to make it successful. What started of

as a tug of war, ended up with enemies turned friends hugging it out and declaring everyone a winner!

With the help of few enthusiastic members of sports committee, CEBS emerged as the win-
ners of Sportico 2018 for the third time in a row. With equal participation in team and in-

dividual events, it was an unforgettable experience etched in the minds of CBScients.
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He stared at the tablecloth, with its coffee stains of different ages as he pondered

on how to tell her what he really thought. The noisy A/C dripped water into

the bucket, as she looked at him expectantly. He cleared his throat and leaned
forward, resting his elbows on the table. Each of the stains would speak their
own story, from clumsy children to startled grandfathers to flustered waiters.
For some reason he thought of the meme from 9gag with the big fluffy "doge".
And how it would look with "Much expectation” and "So much tension" written

~ all over the image of her sitting in front of him. "Listen", he began. "First tell me
where you heard this.”

"Everyone was saying it. Aravind even screamed it loudly.”

~ "Who the hell is Aravind, and what does he have against me?", he lamented in

his mind. He had to say something. Otherwise this whole situation would get

out of hand.
"Beta, a condom is..."

ivil unrest, living through the
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ccurred tohimas a questio

change, the ideas 0 S
_That day he believed the fight was na ¥
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letely different task. . .
Walking acrosz the hallway of Rashtrapati Bhavan, this thought

raced across his mind. For him, that bell was just th.e bgginn'mg as tkllee .
spoke into the microphone. “at the stroke of the midnight hout, W

the world sleeps...
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Bhavatu Sak

The wheel of the Dhamma was set in motion by Bud-
dha when he gave his first sermon in the deer park.
The seed of his teachings, first sown in the heart of
those five ascetics striving for liberation, marks the
first movement towards freedom from the stiffness
of suffering. Today the symbol of the wheel, is more
important than ever, as people forget it in the name
of caste. It is being used in these naked streets of
Bombay like the swastika was used by the Nazis. A
symbol of freedom, love and nonviolence, finds it-
self in the hands of 19 year old kids, zooming across
police barricades in their scooters, spreading hate
and torching public transports.

How many wars will it take for mankind to realize,
that hate breeds hate, and that too like rats? It will
breed unseen, in the dark corners of sewers full of
filth and vile. You must remember that a human
heart, full of hate is nothing but a sewer full of filth,
stinking unceasingly till the odour is unbearable
enough to plague a healthy society. The youth of this
great land, where once the Buddha walked, plunder
the peace of someone like me, who simply wants to
go to his job unharassed.

“All tremble at violence; all

fear death. Putting oneself
in the place of another, one
should not kill nor cause
another to kill.”

-The Buddha
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With every bus they stone and torch, they must re-
member that they consciously walk away from the
warmth of the fire of compassion. With every road
they block, they must realize they make life, which
is already full of suffering, unbearable in this great
city. I write this as I tremble with fear, thinking
about the safety of my sister, working in Thane. I
write this as I tremble like all living beings with the
fear instilled in me, by life itself.

“All tremble at violence; all fear death. Putting one-
self in the place of another, one should not kill nor
cause another to kill.” - The Buddha

We must question the morals of our society, which
leads the Dalits, straight into the hands of extrem-
ism. We must strongly question the sorrows of our
own brothers, and condemn the causes for their
suffering. We must remember that we cannot sur-
vive for long as a society, if we keep on differentiat-
ing men by the accident of birth. The constructs of
Indian society have tortured the Dalits for far too
long; and they must be liberated at once, not only by
words, but by actions too.

Come my brothers and sisters, let us ask the hustling
roads of Bombay that why are they silent like a wid-
owed wife. Let us ask that why in a city full of life, its
fancy restaurants serve no food. Let us also ask the
Dalits, the meaning of the wheel of dhamma. Let
us ask the Peshvas, what does the law of kshatriya
mean. Let us ask BJP that why do they make the
Dalits scavenge like crows and vultures the filth of
man. Let us ask the Congress party that what good
have they done for them.

But more importantly, the ideal battle to fight is
the battle in our hearts. The battle that the Buddha
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“Let us wage a war with-
in, the war against our
ego, the great war against
the darkness of our hu-
man hearts.”

fought, the battle that Christ fought, the battle
that Sri Ramakrishna Paramahansa fought. Let
us wage a great war to put an end to all wars. Let
us wage a war within, the war against our ego,
the great war against the darkness of our hu-
man hearts. We will take no swords, and severe
no heads. We will walk the path on which these
great souls walked, we will set in motion the
wheel of the dhamma, and strive till all difference
vanishes from the human heart.

I beckon the Peshvas to come wander with me
through the settlements of the Dalits. I am sure
you will be stunned by the dazzling glimmer of
poverty. I beckon them to come with me inside
their homes, even though their walls smell with
the stench of country liquor. I call you to look
how the men beat their wives, and how their chil-
dren simmer in that sorrow. I invite the Peshvas
to dine for a day with the children of the Dalits
and witness how they eat rice without the colour
of dal. I invite you to look at how gloriously we
have failed as a nation to give them a better life.

I also ask the Dalits to come and see the middle-
class Maratha, living in the dingy “chawls” of Lal-
baug. I want them to ask the Marathas that how

—Mzhzrzjzn Thevar

they felt, knowing that their daughters would never
make it to medical schools because of the reservation.
I want to take the Dalits inside a Maratha home, to
witness the false promises of the Shiv-Sena. I want the
Dalits to ask the Marathas that how they feel when they
fail to get a simple clerical job.

I want both the Dalits and the Marathas to let their
children play together frivolously in the dirt and see if
they care about caste. May the Buddha bless the Pesh-
va, the Dalits and all living beings with the blessing of
Bhavatu Sabba Mangalam.

43



T T hY Tohell 57

TRA 9T TR, F T R Fehll g2
e arel g2, H o7 o Heha

G 7, T 8, TR, AR R,
o &H T e ¢ H o B g g

T S A4 2l o T@M § 1
TaH oHed, e W7 § T T g gl

form-fomg < o g1y o, & oam e gkt g

TR 1 §- | <l AT &8 o,
T 92 a1 &, & o ot G !

319 g4t 3 A1 gH, I gHH; S §
A fehal & B H Ue, & &1 o Fepal g

319 Y 1 g9 & Y, F R L Feball g

-BYY g

nl‘

fi W B ’/



45



46

Where the mind

“Where the mind is without fear and the head is held high
Where knowledge is free y
Where the world has not been broken up into fragments
By narrow domestic walls ; .
Where words come out from the depths of truth
Where tireless striving stretches its arms towards perfection
Where the clear stream of reason has not lost its way
Into the dreary desert sand of dead habits
Where the mind is led forward by thee
Into ever-widening thought and action
Into that heaven of freedom,
My Father, let my country awake!”

This visionary poem tells us what Gurudev Rabin-
dranath Thakur aspired for free India; a brave, unit-
ed, sovereign and tolerant country. I hate doing this,
but I have to break it down line by line.

“Where the mind is without fear and the head is
held high”

In the 8th year of the 2nd decade of the 21st century,
we still can't say if we are truly free in our country.
The fearlessness that Gurudev aspired for us seems
just a mirage. Each and every person of the country,
from a homeless beggar to the President, is haunted
by a fear: fear for his/her life and safety of their fam-
ily and children. Every woman fears harassment, as-
sault, molestation and rape.

We live in a country where money and muscle pow-
er are stronger than the collective conscience of the
people. If anybody raises a voice against the system,
he is likely to be silenced (sometimes permanently).
A middle class parent will teach her children to al-
ways keep their heads low and avoid going against
the flow.

People are made to feel inferior for belonging to the

so-called lower castes, economically backward, or
simply not being a man. While on the other hand,
the likes of murderers walk with their heads held
high and even become the lawmakers, which gives
us the proof of how powerless the common man is,
and how ineffective is the essence of democracy.
Can we really keep our heads held high?

"Where knowledge is free”

This simply doesn't means the free education, but
freedom to gain education and the freedom to
teach. Illiteracy and marginalization go hand in
hand. Individuals belonging to the marginalized
communities, religious minorities, women, the so
called 'lower castes', and socio-economically back-
ward classes are the ones deprived of proper educa-
tion. A huge fraction of Indian population still lives
in the dark ages of superstitions and ignorance. We
live in a country where you just need to know how
to sign your name to be ‘literate’; where people don't
understand the difference between ‘literacy’ and
‘education.

For its true development, a country should be able
to provide quality education and skill development
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for masses instead of a-handful of people: a system
that India has lacked for centuries.

We are very lucky. T am lucky that I was able to write
this. sentence. You are lucky that you can read it.
Why don’t we try to make many more unfortunate
people as lucky as we are? Progress.only begins with
baby steps, taken one at a time.

"Where the world has not been broken up into
_ fragments :
By narrow domestic walls"

Pandit Nehru said that “Empires fall, not so much
because of the strength of the enemy outside, as
through the weakness and decay within”

These 'domestic walls' somehow were never de-
molished. Still crippled by the clutches of caste, re-
gionalism, linguistic chauvinism, India is torn into
pieces. Don't we identify ourselves as Indians only
when we cross our International borders? In today’s
globalized world, where other countries are devel-
oping ‘global citizens, we still struggle to call our-
selves united Indians.

It's a shame that we still haven’t risen above the
caste system and it’s highly unfortunate that we are
still debating upon reservation policy for the ‘up-
liftment’ of lower castes. When corrective measures
could be taken to abolish practices like untouchabil-
ity, Sati, child marriage, and dowry, why can’t we try
to moderate the prevalent casteism in our country?
Why does the caste-based vote bank politics out-
weigh every humanitarian and egalitarian argu-
ments against caste?

Could we really achieve these aspirations, not only

ithout fear

-orishti Priga

for the sake of the freedom fighters and visionaries,
but for our own sake after 68 years of independence?
Our country’s forefathers wanted India to be an ide-

-al society, but the social construct of our country,

like any other society, always had faults within it.
But that doesn't mean we should stop trying, does
it? It is upon us, the upcoming generation, and the
choices we make collectively that decide how our
future will be shaped. It is upon us to take action at
the right time, and rise above the walls that divide
us, to take responsibility of educating the masses,
and to create a society where every mind is without
fear.
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A trip to the Nicobar Islands has to be planned in advance. Since civilians are not allowed to visit Nicobar, Tribal
Passes have to be obtained from the Administration and the process can take nearly a year. I was extremely fortu-
nate to be a part of the Nicobar team aiming to understand the tribal astronomy of the Nicobarese. In the past, we
have had some experience of visiting difficult places but Nicobar was different- very different.

With the approval in hand, we began planning the detailed itinerary. Then the problems started: The Principal In-
vestigator of the study group suddenly fell ill and could not join the trip. Subsequently, another member withdrew
due to some prior commitments. Since so much of effort had already gone into planning and preparing for the
trip, the PI advised the remaining three of us to proceed with the trip. The last blow was the last-minute cancella-
tion of our flight to Port Blair, forcing us to re-plan our itinerary and take another flight.

We finally landed in Port Blair and checked into the guest house. Port Blair is just like any other Indian city but
we had no idea what we were in for from the following day. The Nicobar Island is inhabited mostly by Nicobarese
tribe, who are Mongoloid. Another very interesting tribe — the Shompens - live in the Great Nicobar Islands,
whom we couldn’t meet due to restrictions in permissions.

The first leg of the trip was to Kamorta Islands, in a chopper — my first ever trip in a chopper. After landing, we
paid a visit to the Nicobar Administration officials. They rarely get to meet non-islanders and were very courteous
and helpful. Further trips were planned in detail in this office. The first part of the trip was to meet the Chief of
Tribal Council (CTC) of Munak Village whom I imagined to be a senior official sitting in her office with her reti-
nue of assistants and peons, and lots of files but to our surprise, on landing at the jetty, a stranger guided us to the
house of the CTC - a tribal sitting in a thatched roof hut, chewing betel nut.

Contrary to what I had read in some books, the Nicobarese are friendly people. After introductions and some
general talk, the topic turned to Tsunami. One has to visit these islands to realize the scale and extent of damage
caused by this colossal disaster. On 26th Dec 2004, an earthquake with a magnitude of 9.3 had caused extensive
damage to these islands. Some islands were completely submerged. There were three severe shock waves in Nico-
bar, with the third being the deadliest. The Katchal island had an estimated population of 5300 people of which
only 700 survived. Damaged jetties and memory pillars are the only reminders of this tragedy. We got to see sev-
eral such memory pillars, many with names inscribed on them. -

Chowra, an historically important island in Nicobar, is considered to be one of the fascinating but mysterious is-
lands of the Nicobar archipelago. Old records show that the people of Chowra were known to be hostile to strang-
ers. Because of their social isolation, they have problems with naming their offspring, and would sometimes give
them strange names like ‘biscuit] ‘telephone’ etc — words they pick up from the neighbouring Car Nicobar Island.
They also have a habit of renaming their villages whenever they feel like, which causes major problems for the cen-
sus department, as they often have to struggle to locate the vil-
lage that was covered in the previous census. The government
has helped rebuild some houses here and the residents have g
assigned strange names like “Dangerous House” and “Mexico
City” to these houses!
Chowra (meaning square, like the shape of the island) is one of ' il i' ‘L u.hll. TR

the remotest villages. Leave alone hotels and guest houses, the 1 ! l'!' i ik W
only establishment there is a shop which opens only when the =73 ' ‘i} /i Sﬁ. H 7 ]

owner pleases! We reached Chowra in the morning and were | |
received by the CTC. After the customary welcome with ten-
der coconut drinks, we met the Secretary of Tribal Council who
said that the village elders were being called for the meeting.
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We waited but nobody seemed to be in a hurry or doing anything. The meeting finally took place at around 4 p.m.
Our plan was to leave for the Teressa Island in the evening after talking to the Chowrites. The tribals had informed
us that we could take the next available boat, after the meeting. What they meant was that the next available boat
or chopper was on the following day or the day after.. We were trapped in one of the most backward villages of
Nicobar for the night, which we spent sleeping on a hard, wooden plank in a hut with the howling of dogs and
other stray animals for company.

Water is the most precious commodity on these islands. The government has installed filtration units in a few
places and everyone is free to take drinking water from there. Bathing and washing clothes is, however, a luxury.
Even in the main islands like Nancowrey, we could not get Bisleri bottles. Vegetables are available only for a few
days when the cargo ship arrives. A policeman posted in Chowra told us that their staple food is coconut, bananas,
rice, fish, and anything that moves! Pigs are a great delicacy here.

Every village has a Chief of the Tribal Council. Next in hierarchy is the Secretary of the Tribal Council and finally
one or more First Captains, five captains and a Vice Captain. They are chosen by the locals and the Administration
has almost no role to play. Disputes are settled by the Tribal Council and hardly any complaints are registered with
the police. The last complaint registered in one of the islands was more than 6 decades ago. Brutal punishments
are done away with and the modern punishment is usually the levy of penalties. A penalty of 3 pigs is the most
severe punishment.

The people believe in community living rather than individual ownership. A piece of land may belong to one per-
son but anybody from that village is allowed to plant trees on it. These people are also very superstitious and be-
lieve in ghosts and evil spirits. A young man described to us in graphic detail how he was possessed by evil spirits
and the rituals of exorcism that helped him overcome this. The rituals associated with death are also peculiar- like
exhuming the remains after 3 months and then hanging them on a tree. In other communities, the exhumed bones
and collected in a wooden box and kept in their huts with the belief that the departed souls protect them from
malevolent forces and natural disasters.

Since they are seafaring people, during olden times they must have used stars for navigation. Although the young-
er generation did not know much about stars, the few elderly people remaining gave us a detailed account of their
knowledge of stars and mythologies. We showed them the sky using Stellarium software on an iPad but they
were not comfortable with it. When it turned dark, they showed us several stars that were used for navigation.
Their stories associated with celestial objects and events are also very interesting. An interesting story is about the
eclipse. According to them, a large snake, (and in some instances an alligator), is trying to gobble up the moon.
This would be catastrophic because no moon means complete darkness. The villagers come out of their huts and
make noises with whatever tools they have to scare the animal to drop the moon and scamper to safety. Yet another
myth is that one should never point a finger at the rainbow or their finger will bend inwards permanently!

After the deadly Tsunami, the government arranged for free food for all the Islanders for a period of two years,
which was extended by one more year due to demand by the tribals. Some administrators believe that this was a
bad move because it made the tribals lazy. This appears to be true because we saw many young men sitting idle in
their huts. The government has several welfare measures like free education upto post-graduation level, totally free
medical treatment without an upper cap but the locals are not any taking advantage of these policies. The govern-
ment has also established primary schools in every village. Over the next few decades, these islands will undergo a
major transformation and their lifestyles will change in many ways. It is necessary to preserve the cultural heritage
of these tribes for archival and historical purposes. We hope that the report that will be submitted to the Indian
Council of Historical Research will address that issue to an extent.

We visited a total of 13 villages, spread over 4 islands. Unfortunately, we had to skip some because of lack of trans-
portation or non-availability of elderly people in the villages. What I learned from this visit is that only the first
leg of the trip can be planned in advance. Rest has to be planned in a dynamic manner depending on the vagaries
of weather, availability of transportation, and of course, accommodation in government guest-houses, as anything
could happen unexpectedly.
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Barbed Wiwres and Boundaries

50

- Sridhar Rajeswaran
I

For over two millenniums the world has seen
Wars, revolutions, pestilence, plunder

Death - mayhem - rape

Satanic battle lines

Heard pitiful cries and silent shrieks

Thirty Pieces of Silver and a cross

Two Women from Ciociaria and an altar bloodied
Hey Ram! And a billion hopes dead

All T hear are guns and grenades
All 1 see are barbed wires and boundaries

You say we are homo-sapiens,

Beings who have devised hand tools and discovered fire —
Built pyramids and temples

Hewed culture from the rocks

Built great walls visible from the moon

Walls that wail and walls invisible

Walls to ‘wall in and walls to wall out’

Walls to divide, walls to devastate

L S —

All T hear are guns and grenades
All 1 see are barbed wires and boundaries

“The world is too much with us”, he sang

“Narrow domestic walls”, another cautioned

The third, “sat by Thebes below the wall”

A corpse planted and watched it grow

A fourth sang of, “vain citadels that are not walled
Of “granites which titanic wars had groined”

A fifth wanted a mad “old man’s frenzy”

A sixth sang of, “human unsuccess”

A seventh a “cuckoo bird” warbled

But the nth is tongue tied

All T hear are guns and grenades
All I see are barbed wires and boundaries

We have seen a million deaths in a Siberian cold winter
Played mute when women were stoned to death

Testified to aggrandising genocides

Aborted life in Siachen Glacier and the passes of the Salto-
ra ridge

Instigated clashes for oil, wrecked labour solidarity

Made peoples The Wretched of the Earth
Created Children of a Lesser God

Neutralised Marx, Mandela, Luther and Parks



All T hear are guns and grenades
All I see are barbed wires and boundaries

We have borne witness -

To Squares Tiananmen and Tahrir
Peshawar massacres, ISIS beheadings
Bombay blasts, Godhra riots

Nine Elevens, Twenty Six Elevens

Syrian fratricide, drowning refugees -
Mute bricks in the wall

‘We have wept our burthen to the ground’

All T hear are guns and grenades
All I see are barbed wires and boundaries

“Man comes and tills the field and lies beneath”,

“The Cracking Earth)

And its worlds of fragmented histories

“Double Speaks” as “Big brother” watches

Cuts time between the two eternities of life and death
And policed by a “Janus faced grim prose of power”
Has kept quite when new Neros

Played their fiddles to a flaming world

All T hear are guns and grenades
All I see are barbed wires and boundaries

“Time can bring you down, \
Time can bend your knees”

Crooned Clapton in ‘Tears of Heaven’
“I am tired of this Devil

I am tired of this Stuff

Black or white”, sang Michael Jackson

It is “silent night, holy night”, to Paul
And to Simon, it is “the sounds of silence”

AllT hear are guns and grenades
All I see are barbed wires and boundaries

It is fire raging raging
It is water drowning drowning

It is the wind howling howling

It is the sky darkening darkening
It is the earth cracking cracking

It is nature mourning mourning
It is the dawn scorching scorching
It is the night falling falling

And all I hear are guns and grenades
All I see are barbed wires and boundaries

IT

One year later
The scenario still persists



Is in fact heightened

By stealth killings, mass murders

Pro-active surgical interventions

Political rhetoric on the merits of anaesthesia

And abetting tabloid hyperboles
“That etherises not merely the patients’

And all I hear ‘still’ are guns and grenades
All I see ‘still’ are barbed wires and boundaries

The ‘still’ consequential, dual

One to highlight the continual

The other to mark a frozen moment
“The horror! The horror!” still

After seventy years still

After three wars still

After a 19.5 million dislocations still
After a million deaths still

After the still remains of the dead
After the still silences

After the chilling screams

After the stilling

And all I hear ‘still’ are guns and grenades
All I see ‘still’ are barbed wires and boundaries

III

Barbed wires, boundaries
Guns and Grenades

Screams, silences

Past memories, present events

Gunny sacks and women bodies
Vacant eyes and shrivelled souls
Hollow chests and empty trunks
Travelling zombies and their living dead

Memories of another day
Are the new events of today

Still frames are now moving pictures
Moving frames the stilled moments

Entropy with no variable ‘s’
S1 = S1 is reversible, S1 > S1 is irreversible
Heat transfer AQ: T -T, hot to cold

AS = entropy = AQ /T

And all I hear still are guns and grenades
All I see still are barbed wires and boundaries
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CEBS ARG Cl-UB

The Art Club organized two events this year to enable CBScients express their oozing creativity. The first event
was a poster making competition organized on 7th November 2017. There were many fun topics like Reading
Room for Relax and Research, Gardening, Save electricity, Need for speed, and Procrastination. The competition
was judged by Dr Subhojit Sen, Dr Basir Ahmad and Dr Sudhir Jain. The winners were awarded with goodies and
hampers.

The second event, Oris, the annual CEBS art fest was held on 23rd to 25th of March 2018. The event started with
decorations of AG09. To follow it up was M-seal pot art and the origami workshop conducted by Prof. Nagarajan
and Sagar Shrivastava from TIFR. A chandelier made of waste plastic bottles, which now adorns the Anna Bhau
Sathe Bhavan, was made by a team led by Manush Manju of Quanta 8. With new brimming ideas like mural
painting, Graffiti and M-seal pot art, the event was a huge success. The event was enjoyed by all and led to cre-
ation of many masterpieces on canvas, beautiful pots, a whacky graffiti and a tasteful mural painting. An open air
exhibition was held in the BG block on 2nd April to exhibit these brilliant works.

# N
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~ As | walk to th

There is a long stretch of University road ahead and | am W|II|ng to walk i yl gs [
know it, and the promise of a long walk in this Iovely weather makes me happy ;

As it so often happens, the walk mékes me oblivious to the things around rﬁe. Oncé I'sta_rt-'thinking,_ I'I-'(eep-'thmkmg."The'_-
familiarity of this entire University campus was a catalyst to this process. The voices take over.
‘What is love?’ the first one asks. ;

‘Baby don’t hurt me..’ the other voice hums. The first one slaps the second.

‘lllusion,’ the third one says, ‘lllusion of some semblance of care and concern in a universe that shares neither of those
instincts with us.’

‘It's a fleeting feeling, yes,’ the fourth one chips in, ‘but if momentary existence and a semblance of concern is worth
nothing, then neither is this life.’

‘Here, jump in front of this auto,’ the fifth one shouts.
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? & 20 steps b'é_s's._'_She_t'ui-ns to me, ‘What were you thinking about, though?’

¥ :.‘L'c.we;’ my mouth blurts out before | could think.
‘Ooooh,’ she stops hopping, ‘what about it?’
‘Well, if it is unnecessary then so is life.’ | replied.
‘C’est la vie,’ she replied. | keep forgetting how intelligent she is. She keeps hopping.

10 steps pass. She turns to me again.
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I’m more interested in the definition of it.’ She chirps.

‘Oh,’ | knew the answer to'this, ‘advanced friendship, buddies for life, that’s love.’

She stopsthopping, finally. We walk silently for a while.

‘You’ve been a friend of mine all these years, you know.’ | feel her eyes singeing my cheeks. They turn red.

| laugh. | laugh louder.

‘Not that, Shaili,” | answer, ‘there was no “us” for any of these years. You’re a different kind of buddy.’

‘The female kind, yes,’ she isn’t laughing anymore.

The rest of the walk to the university gate is quiet. She stopped hopping, and the voices find this most opportune to start
a new debate:

‘Why not Shaili, though?’ the first one asks.

‘GG EZ’, the second voice shouts through the duct tape on its mouth.

‘Well, she’s certainly athletic, good genes, I'd say’, the third chirps, ‘the intelligent type, a great friend, by your side all
through these years.’

‘True, true,’ the fourth one chips in, ‘but doesn’t this argument suggest that we have three other girls that’d be perfect
for us?’

‘Chemistry and timing. That was all about it, really,’ the fifth voice is strangely supportive.

The chemistry was here already, and there was no better timing than a sweet farewell. | realise the decision already
forming in. As we cross the University gates, she smiles at me, and hops ahead.

Walking behind this constant friend of mine, the recluse poet inside me sings:

There she goes,

Away from my life,

Once Again,

As | reach this part of the story, | looked down. The inspector noticed my
Once Again. tears. He didn’t care though. This was a case like any other to him.
‘Shaili?’ I cry. ‘That’s when the bus hit her, Sir.’ | sobbed loudly. The inspector looks at

me, then at the Constable writing the report.

The bus never made a hint of a sound to me.
‘You may go’, he says. As | head out, | hear him mumble something in
Marathi.

‘What, Sharma?’ the fifth voice translates, ‘why did you have to write this?

This entire account is useless. Throw it away.’
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S MUSIC CLUE

Dhwani, the CEBS music fest really did take all who witnessed it by storm, inviting applause from faculty and
students alike. From Indian Classical music to Malayalam Alternative Rock, and from Adele to AC/DC - the
programme promised variety and showcased many talented musicians. A special mention goes to Dr Ramak-
rishna Hosur and Dr Subhojit Sen who stole the stage with their performances, all in all, making the 27th of
March 2018 a milestone for CEBS.




CEBS Music club organizes '‘Symphonia’ every
once in a while to keep the zeal for music
alive. The months of October, February and
April saw three great open mic nights which
gave the CBScients a platform to put down
their test tubes and experiment with their
voices and musical instruments.
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The CEBS literary events, or ‘Stylus’ have been great hits with the student community. Apart from the
usual prose and poetry, a tinge of colour was added to the August event with activities such as caption
this and drawing misnomers. This event also gave rise to papyrus which is the literary club newsletter.
The October event was quite the hit as well, as CEBS came together for a night of horror-based writing
on All Hallow’s Eve. The February event themed myths and legends also brought forth creative minds
as we embarked upon a journey on Noah’s Ark and speculated on what would happen if the Gods
could tweet. The ‘wheels, heels and reels’ trivia quiz tested the CBScients on quirky facts. Stay tuned
for more Stylus!
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“Though everyone’ll probably understand what
I'm writing, since there might be veaders who
haven’t travelled in time vyet, I might have to

provide multiple beginnings, just to bring every-

one up to speed.

So, to humans born and raised on the Earth, you
really have no clue how soon your end is com-
ing.

To fellow Martians, enjoy the Sun. Hehe.”

Dejected, Bob turned the huge piece of paper over and
started writing again on the other side. His finger made for
a terrible pen and in any case, the red mud was drying up.
It really isn’t easy to keep your head busy when you're faced
with the imminent fear of dying alone in this godforsaken
place.

Bob wasn't a scientist exactly. He was not an engineer or an
astronaut either. In fact, he couldn’t even be called human,
by most standards. Until a day ago, he was just an ordinary
homeless guy, sitting by the roadside, trying to make a liv-
ing off others’ sympathy, on the dusty streets of Digeridoo.
Long straggly hair, sunburnt and dirty skin, clothes which
were technically rags --he was the kind of person, mothers
would scare their children with.

Today, he is probably a test subject for some lab on Mars,
whoknows? It wasn’t the first time someone was kidnapped
for such things. He'll probably die here as well, like one of
those lab rats. Hell, he was vermin anyway. They might pass
on someone for him to mate with probably. They might
even make him famous, who knows?
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It really wasn't uncommon for hobos and stragglers to be
picked off the streets of Digeridoo. Hardly ever asked for
their opinions, they were experimented on till the end.
Gruesome and horrific, the situation was as inhumane as it
seems. Weirdly, though, the homeless hardly ever put up a
fight. Most of the times they were clueless. Sometimes they
fought back.

And sometimes, they escaped.

T0001 was brought into the lab as the first possible subject
of a miniaturisation experiment. Luckily, they succeeded.
After he was shrunken and radioactively labelled, hed giv-
en rise to a humongous applause as he spluttered, choked
and gagged his microscopic self back to life. Shrieks of suc-
cess filled the lab as the tiny homeless man regained con-
sciousness. He might have screamed, he might be in pain,
he might have cried, but nothing really mattered as long as
his radiolabelled carbon atoms kept moving. No one cared
that his name was Bob.

Bob had been one of the greatest assets of the lab for
months. Since a man of 0.2 micrometres follows certain
different physical laws, his needs were adhered to cautious-
ly. He could not be fed; food had to be transfused into his
body. He could not be showered; he had to be irradiated.
He could not be human; he had to be a subject.

Bob ran away 3 months after he was shrunken. It was sur-
prising that hed lived that long in the first place. He had
probably blown himself out into the desert, and had no
memory of being a subject.

He was most definitely going to die.

Sure, Bob was no scientist, but he might have guessed that
the Sun would be smaller than Mars. And they most defi-
nitely won't be making him famous.




I worked at the Nuclear lab, CEBS under the guidance of Prof. Sujit Tandel from December, 2016 to
December, 2017. My project was planned to cover an entire year including my master’s thesis. There-
fore, I had an advantage of spending time on every detail and concept of my project slowly and with
great precision. If the technical details of what I did interest you, I am willing to share my thesis re-
port. Here, I will share some of the interpersonal factors that motivated me to keep going, through my
project. Without these factors, it would i w .

have been nearly impossible for me to | '
complete it (well, it still has some loose '
ends left). The beginning of the project
taught me an organised way to carry out
a project and that it needs a wide spec-
trum of aspects to be covered.

Chronologically, I started with learning
the basic concepts, understanding the
concepts behind all the existing detec-
tors and their working principles. I then
moved to learning new software and
programs needed to analyse the data.
Implementing the skills acquired during the learning phase, I took data, which was very rich in in-
formation and started using different software to obtain some preliminary but very important results.
I used the initial results to evaluate some new physical quantities and learnt an advanced theoretical
model that reflected my concerned system. Finally, it is important to stitch experiments and theo-
ry together. I related and reasoned the physical quantities that I
found, with the results expected from the theoretical model. It
may appear that later parts were more interesting but there was
a lot to learn from each part of this project individually as well.

The participation of my guide kept me motivated at times when
I felt that some task was too hard to accomplish. Fortunately, I
had a brilliant guide and a lot of support from the nuclear lab
group working by my side. All those continuous, long hours of
one-on-one interaction with my supervisor and a comfortable
environment where I could ask endless doubts helped me keep
my hopes up. This powered my project’s learning experience the
most. It is very easy to accomplish something big if you have a
welcoming and approachable group working together with you. To be honest, a huge fraction of all
the experience I gained in this project was the result of a really active and helpful group.
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Last but not the least, my poster presentation and all the lectures at DAE-BRNS symposium at the end
of the year really kept me standing after such a bumpy road and I look forward to learning more and
gaining more experiences in the field. I would like to end this with a note: “It doesn’t matter if you end
your day with success or failure, convince yourself that the next day would be great and eventually it’ll
turn out to be so”.

- Kartikeya Sharma
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I did my masters thesis project in Dr Jamie Hackett's lab at the European Molecular Biol- : 1 %‘ -
ogy Laboratory (EMBL), Rome, Italy. The lab was located in the beautiful Italian country- LB

side, a place called Monterotondo that
simply translates into "round moun-
tain", which indeed was the case. The
best thing about being in Italy is that
one gets to eat the best food and see
the most beautiful art and architecture.
Picture yourself sitting in the balcony
of an eighteenth century Italian Villa
decorated with medieval art, sipping a
cup of fresh espresso. It feels awesome. |
Added to this I also visited places like
: Florence, which hosts the Ufhzzi Gal-
i lery, one of the world largest art col-
1 lections and also the fashion and art
capital. I also visited Spoleto, a town
which is famous for its old villas, good countryside food, hiking trails and wines. Unsur-
prisingly enough, I got mugged in Rome. I had my phone snatched from my hand in the
metro. The very next day I had my own
wallet thrown back at me. Looks like
an extremely funny event (Well, not so
much after all). My stay was filled with
the fun of working in perhaps the most
multinational and multicultural atmo-
sphere that EMBL provides, and the ex-
citement of discovering something new
everyday within and around me.

S e

- Upnishad Sharma
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I carried out my semester project at the Centre for High Energy Physics (CHEP), Indian Institute of
Science, Bangalore. My Project was carried out under the supervision of Prof. Aninda Sinha at IISc in
the Conformal Bootstrap program. I was tasked with extending the bootstrap computations for the
Ising model to fractional spatial dimensions, and thereby recovering a famous perturbative series.
Being a native of Bangalore, I had the distinction of staying at home for the entirety of my semester
project, enjoying the food, hospitality and comfort that is often extended at home, while reveling in
the rich cultural experience of Bangalore.

In Bangalore, I attended board game meetups (happening on a weekly basis in Koramangala) regular-
ly, learning all sorts of new board games while enjoying some old familiar ones. I also had the pleasure
of revisiting some old and famous eateries that are hosted in Bangalore: Veena Stores, MTR tiffanies,
Brahmins coffee bar and Halli Mane to name a few. I also discovered a few up and coming bars, which
are transforming the old, rustic landscape of Bangalore to a new and youth friendly city with a vibrant
evening life.

Living at a modest distance of 6 km from IISc, I also indulged in cycling back and forth from the Insti-
tute everyday and embraced the on campus cycle culture. I was able to soak up a lot of sun, while get-
ting some healthy and fun exercise. My cycling trips across Bangalore, took me to new and unfamiliar
territories, parts of an old Bangalore that have morphed into an urban powerhouse, bearing testimony
to the fast paced growth of the city. I got into the newly established Metro lines in Bangalore and was
amazed at how much has changed in the past five years. Over the eight months I spent back home, I
met with many old friends, had many fun evenings and a few memorable meals.

Academically, joining Aninda’s group has probably been my best decision so far. He inducted me into
a large support system, with PhD students, three professors with vastly different areas of expertise and
a bright and motivated set of Undergrads. Discussions in the group were always fruitful and were full
of enthusiasm to do new and path breaking research. I got perspective on what truly innovative and
new research looks like and the kind of problems one should work on to remain enthusiastic about re-
search. The group was entirely research centric, and I therefore, initially, faced a steep learning curve.
However with the progression of time, I got acclimatized to the group and began enjoying the research
and the problem at hand. I gave regular talks in the group, and was given an opportunity to interact
with the sister group at ICTS, Bangalore. I was encouraged to attend conference events at ICTS and
learn about exciting problems that top notch researchers are currently tackling the world over. I ended
my stint at IISc with an open review talk on much of what I had achieved. It would be remiss of me
to not mention the personal care and attention extended to me by Aninda, especially during my PhD
application process, indicating where I should apply and which groups would be to my liking.

Reflecting on the experience, I think that the new Bangalore had many surprises in store for me and

rediscovering Bangalore has been a pleasure. I also feel that the academic setup in IISc truly made my
stay enjoyable and I have only Aninda to thank for this!

- Aniruddha TV
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I will never forget that hovrific sumwuwner night,

Remember, I held yow so-close; so-tight.

Something worm stawted flowing thwrough my eye;,

I wanted to- screawm and shout, but all I could do-was just cry.
Shocked; brokenw and shattered, sitting by your side;,
Witnessed the moment whewv one body and two- souls died.

Then came the worst part, mind clogged with irvational thoughty tide;
It seemed only way to-end this suffering and ache;, was suicide.
Against your cruel and unfair God, I put up avfight,

How dawe he could snatch from my life; the only ray of light.

- Rakesh Saini a

73




—
Z
<
am
99
<
[
@l

-



ir /o |

SRISHTI

DHANLAKSHMI

§H T AT SIGHT




TRANSCRIPTS miss Divya,
PosTMAN misses Nitesh, posts
miss us.

And we
are back!

AWESOME MONSOON
fire, floods and power-
cut

Dr VK Jain

Students getting stronger and

WiFi getting weaker- proves

the law of conservation of The university

energy guards lent a shoul-
der to BREAK THE
HANDI

MEss TROUBLES
Mess runs out of gas, students run
out of food
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The call of “MITRON” echoes through the empty halls of

NH. Beef fry and cloth fry banned. CEBS gets recognized
by the university as “CENTRE OF EXCELLENCE FOR Basic
SCIENCES”

faculty recruited
(monocul)

T.V. RaxesH spiked

his way into the SwacHH CEBS ABHIYAAN-

CEBS “looks” cleaner now

nationals.
' - CEBS arms itself FIRE SAFETY DRILL - Remember
with more CCTV cameras i PASS and RACE
and security. Big Boss is
watching, still all thefts \
unsolved.
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Sy mphonia CLUB
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University of Mumbai- Deparfment of Atomic Energy
Centre for Excellence in Basic Sciences
Umver31ty of Mumbai, Kalina Campus, |
Santacruz (E), Mumbai-400098 I p e

W: www.cbs.ac.in . - e info@cbs.ac.in



