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Big Things Start Small

Welcome Dear Students!

We heartily congratulate you on entering SOKENDAI. It is a great pleasure to welcome you
all from all over the world to Japan. Welcome aboard this magical ship called "Science".
Today we embark on this fantastic journey to the "unknown"! That is what science is all
about. Today, we will create tomorrow. You will need to be brave and strong, and do your
research with an open heart and clear mind.

Each year, a theme is chosen for the student seminar. The theme is a kind of a message, a
main idea that we would like to send to you. This year's theme is "Big things start small".
If you look around you, you'll see that many things could be described this way. For
example, all matter consists of molecules. Molecules in turn consist of atoms. Each atom
has a nucleus and electrons, which are in turn made up of smaller particles. If you look at
living creatures, you will also see that every life form starts from parts that are invisibly
small. At one time, your body was just one little cell, which could not be seen by the naked
eye. And like this, little by little, step by step, many big things are evolved from small,
humble beginnings.

Sometimes, things that we do today may seem insignificantly small, but we never know if it
may turn out to be something really great in the future. You should remember this when
you work on your research. Someday, it may change the world and make it a better place.
You might have heard of the "butterfly effect", which is the idea that when a butterfly
flutters its wings, tiny changes in the local environment may ultimately cause a tornado to
appear somewhere far away. Just remember that your work is a piece of something bigger.
You might not be able to understand it now, as you cannot see a big tree when you look at
its small seed. So just let the seeds of your research grow, look after them, water them,
and feed them. Enjoy the process, and enjoy life!

We welcome you to this student seminar, which is prepared by current students. To make
this event special, we have invited two prestigious professors who will share their research
experiences with you during their lectures. Later on, you will have an opportunity to
discuss a wide range of topics with them and other SOKENDAI professors. You are
encouraged to actively participate in the discussion; the more involved you are, the more
interesting it is! After dinner, you will have a chance to get to know each other while
playing and competing within our special "Cultural Olympics". On the second day, you will
continue to work with each other to build a simple crystal radio, which, like many complex
things in the world, are made up of surprisingly small and simple parts.

We hope you will enjoy Student Seminar 2007. And thank you again for your active
participation!

Artem Kazakov

3 Introduction
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About the Student Seminar

What is the Student Seminar?

The Student Seminar is organized by current students of SOKENDAI. Guest lecturers,
students, and faculty discuss and debate common issues about research in the schools and
departments to acquire a deeper understanding of various fields of research.

Who participates in the Student Seminar?
New students, current students, and faculties of SOKENDAI.

Student Seminar Committee

What do the committee members do?

The committee members hold meetings to discuss and plan the seminar for the next year.
In the meetings, the theme, lecturers, and the program for the seminar are decided. The
members also work as administrative staff on the day of the seminar. Traveling and
accommodation costs are reimbursed by SOKENDAI.

How do we select the committee members?

Committee members are selected among the students. Basically, each department has one
or more representatives. Anybody who understands the purpose of the Student Seminar is
welcomed to participate. You can nominate yourself or someone else.

5 Introduction
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BHAWALKAR, Dilip

Raja Ramanna Centre for Advanced Technology

OHTA, Tomoko

National Institute of Genetics
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HIRATA, Kohji Hayama Campus
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SAKURAI, Hidehiro Department of Functional Molecular Science
B BERE > TR F R

SIBUYA, Kazuo
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TOMINAGA, Makoto Department of Physiological Sciences
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YUKAWA, Tetsuyuki
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Department of Evolutionary Studies of Biosystems
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SHI, Zhongbing Department of Fusion Science
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Schedule

1st Day (October 11th, 2007)

SOKENDAI Main Building

13:30-15:15 Entrance Ceremony F - Lecture Room
16:30-17:00 Check-in Shonan Village Center
17:00-18:30 Free Discussion CSFh_Oaaegt\(;'éagiocnfgtAe_rF
18:30-20:30 Dinner ohonan Village Center
w0230 AlerDimeraduiy  shonan Vilage ener
-9:00 Breakfast / Check-out Shonan Village Center
9:00-10=00 (Dr. Dill;scéﬁr:walkar) 2F —S&E5§r2§oom

2" Day Activity

10:00-13:00 (Crystal Radio) SOKENDAI Main Building

13:00-14:00 Lunch SOKENDAI Main Building

14:00-14:20 Group Photo SOKENDAI Main Building
i 13 Student Seminar
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Lecturer — Dr. Tomoka OHTA

Dr. Tomoka OHTA

Education = North Carolina State University
Ph. D. (1967)
= University of Tokyo
Doctor of Science (D. Sc.) (1972)

Career = National Institute of Genetics

Research Member (1967-1984)

= Department of Population Genetics
Head of the First Laboratory (1977-1984)

= Laboratory of Population Genetics
Professor (1984-1997)

= American Academy of Arts and Sciences
Foreign Honorary Member (1984)

= Professor Emeritus (1997)

= Fellow of AAAS (2000)

= National Academy of Sciences, USA

Foreign Associate (2002)
Awards = The First Saruhashi Prize (1981)
Society for Bright Future of Women Scientists
> = Japan Academy Prize (1985)
- ' = Avon Special Prize for Women (1986)
3 = Weldon Memorial Prize (1986)
i Oxford University
= Person of Cultural Merit (2002)
' = Award for Lifetime Scientific Contributions to Evolutionary Biology
. Society for Molecular Biology and Evolution Council (2006)
o~ - Contact Laboratory of Population Genetics
National Institute of Genetics
v Mishima, Shizuoka-ken, 411-8540 Japan
$
!
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Lecture — Dr. Tomoka OHTA

Chance and Necessity in Evolution of Genes and Genomes

I started my research on molecular evolution in the late 1960s. It was a great time for
young student, since this field was rapidly expanding. The neutral theory of molecular
evolution was put forward in 1968 by Dr, Kimura, the head of Population Genetics
Department in National Institute of Genetics, Mishima. This theory proposes that evolution
of genes is by random genetic drift, not by selection. The problem of drift (chance) vs.
selection (necessity) has been one of the biggest issues in evolutionary biology. Almost
from the beginning of the issue, I noticed that the intermediate class of mutations between
the selected and the neutral classes must be important and proposed the nearly neutral
theory in the early 1970s.

With rapidly increasing genome data, the applicability of the nearly neutral theory to those
new data is expanding. Significant fractions of almost all types of mutations (nucleotide
substitutions at coding and non-coding regions, duplications and deletions) belong to the
nearly neutral class. In my talk, recent progress on the applicability of the nearly neutral
theory is reviewed in relation to the newly available genome data. A most interesting
question is now concerned with the evolution of complex systems at various levels in
relation to drift and selection. There are still many unsolved problems on how drift and
selection interact in evolution, such as acquisition of novel genetic systems, transition of
such systems and dependency on environmental factors.

17 Student Seminar
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Lecturer — Dr. D. D. Bhawalkar

Dr. D. D. BHAWALKAR

Education

Career

% 9773

University of Sagar, India
Masters in Physics (1961)
University of Southampton, U.K.
Masters in Electronics (1963)
University of Southampton, U.K
PhD. (Lasers) (1966)

University of Southampton, U.K.

Lecturer (1966-1967)

Bhabha Atomic Research Center, Mumbai, India
Head Laser Group (1968-1972)

Bhabha Atomic Research Center, Mumbai, India
Head Laser Section (1972-1978)

Bhabha Atomic Research Center, Mumbai, India
Head Laser Division (1978-1987)

Center For Advanced Technology, Indore, India
Director (1987-2003)

Quantalase Enterprises Pvt. Ltd., Indore, India
Director (2005- Present)

Indian Institute Of Technology, Kanpur
Distinguished Honorary Professor (2002-2005)

S.S.Bhatnagar Award for Engineering Sciences (1984)

Padmashri conferred by President of India (2000)

Firodia Award for Lifetime Contribution to Science and Technology (2000)
Fellow of

= Optical Society of America

» Indian Academy of Sciences

= |Indian National Science Academy

= Russian Academy of Natural Sciences

Student Seminar
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Dr. Dilip Bhawalkar has more than 45 years of experience in developing lasers and laser
based instruments for various applications including applications in medical, industrial and
R&D. As Director of C.A.T., he initiated several R&D programmes to develop lasers and
explore their applications. This soon became the largest laser R&D activity in India. He was
also involved in construction of the two Synchrotron Radiation Sources Indus 1 and Indus 2.

He has published more than 80 papers in international journals and has one patent. He has
guided 16 PhD students.

Dr. Bhawalkar was deeply involved in several international scientific cooperations. He was
coordinator for the collaboration in the Large Hadron Collider between the Department of
Atomic Energy, India and CERN, The European Centre for Nuclear Research. He was also
the coordinator for the cooperation between India and Russia in the areas of Lasers and
Accelerators. He was Chairman of Asian Committee for Future Accelerators for two years

and was a member of the C13 Committee of International Union of Pure and Applied Physics.

Dilip Bhawalkar f#i+:i%, 45 4L Eichiz > CTL—F—CEHR, HEENT-CHIERRBE DB COMIRE &
L —P =SV k2 RS SR OB IR 2 To CZbNE Lz, CAT OF 4 L7 ¥ —2LD
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Dilip Bhawalkar f#i+i3, e 2EBRABERRICRSBED > TZoiE L, IR e o fH%e
RUMELRBARIZIB VT, A~ FOJF )= 320F —=BAFEEM & BN A R 20t 5epEBd CERN W78t &
DEOWMY FLOkaE LTEE L, £/, L—F—MER OS5 TA o FLr 7 O To
MO EFLOBEBEINTEELEL, o, MEKICHETIT7TVTOEEROEERZ 2 FH-> L, HER
RSB S D C13 ZEDOA =T hH Y £ LT,

R 20



‘ﬁ, The Graduate University for Advanced Studies
RPN PN

Lecture — Dr. D. D. Bhawalkar

Abstract

The invention of laser will certainly rank amongst the most important inventions of the last
century. The unique properties of laser make it a tool of unprecedented precision and
power. There is no field where lasers have not made a significant impact. To give some
examples, on one hand laser can heat matter to temperatures of millions of degree; on the
other hand, laser can cool atoms to a temperature of a few billionth of a degree above
absolute zero. Laser can cut steel plates of several centimeters thick; at the same time, it
can precisely reshape the cornea of our eyes. Laser can measure short distances down to
an accuracy of fractions of a micrometer; it is also used to measure the distance to the
Moon with an accuracy of a few centimeters. Laser can also be used to detect cancer in an
early stage, and also cure it by photodynamic therapy. There are many more such

xexamples.
. The author and his colleagues at the Centre for Advanced Technology have worked on
* several of these applications, which he will discuss in this talk.

[}
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Free Discussion

Purpose

The “free discussion” is an event where the lecturers and other SOKENDAI professors
participate as leaders of discussion groups. You will be divided into different groups, and
discuss a wide range of topics, depending on the discussion leaders.

In research life, it is very important that we have our own ideas and thoughts, and equally
important is to maintain an objective mind. Thus, listen to each other’s opinions closely;
you may discover many new things to augment your own knowledge and experiences.

i+ this event, you will also have a great chance to interact very closely with the lecturers
and professors and learn from their wealth of knowledge and experiences. Thus, be active,
ask lots of questions, and be sure to take note of their advices!

.“By now, we are sure that you get the hint that small steps can lead towards great success.

g Therefore, we hope that the free discussion may become one of your stepping stones, and
" help you on your way to starting your research.

1
. Format
S Each of the discussion leaders will lead a discussion group in a different room, each with a
« different theme of discussion. You will be free to choose among the theme and leader of
' your liking.
gbx
; r
%
L]
i
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Cultural Olympics

After dinner, all participants will be invited to take part in an event called “Cultural
Olympics”. It will be an opportunity for students, professors, and lecturers to interact with
each other in a casual environment, while learning about different games from different
cultures.

Some of the games being planned include Chopsticks and Beans, Kendama, and a Paper
Airplane competition. Also, a “Question Game” will be used to encourage conversation
between participants. The rules of this game are explained below.

reparation
First, each participant chooses their own secret question and a secret answer.

’ Example #1 Example #2
Secret Question: “Who is my favorite singer?” Secret Question: “What is my hobby?”
Secret Answer: “Britney Spears” Secret Answer: “Ballet”

Your secret question and secret answer should be related to you - for example, your
personal history, your personality, etc. Everyone will write down their secret question and
secret answer on a form and submit it to one of the judges, who keep it secret from
everyone else.

Game Rules

All the participants should then mingle and talk with each other. Participants will be
provided with a form to note down the names and nationalities of the people that they talk
to. Everyone should try to talk with people from six different countries.

Everyone will need to think of a story to tell. When you talk with each other, you will tell
your own story. Within this story, you will mention your secret answer, along with other
things. You should tell your story so that after someone listens to it, they will be able to
answer your secret question later on. However, you should not explicitly specify which part
of your story contains your secret answer.

After you have talked to people from six different countries, you should approach one of the
judges. For each person that you have talked to, the judge will ask you their secret
questions. If you have listened carefully to their stories, you should be able to answer the
questions.

Example

My secret question is "Who is my favorite singer?", and my secret answer is "Britney
Spears". When someone comes to me, I would tell the story:

"Hello, my name is Tyoma, and I'm from Russia.

I have been traveling in the US for the past two weeks. | visited New
York and Los Angeles, and | happened to see Britney Spears, who is my
favorite singer, at the airport. Now, I'm looking forward to go to Canada
and visit Vancouver.

You know, traveling is one of my favorite things to do. | also enjoy
reading books and playing sports."

As you can see, I mentioned that Britney Spears is my favorite singer, among other things.
After listening to my story, you should be able to answer the secret question "Who is my
favorite singer?”, when asked by one of the judges.
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Crystal Radio

A small invention can cause profound changes in human life. Invention of the radio in 1895
by Guglielmo Marconi is a fine example. The importance of the radio in today’s life can be
easily seen, with applications ranging from wireless handsets to TV broadcasts.

During the 2"-day Activity period, students will be given the opportunity to create a crystal
radio using simple components. The aim of this activity is for students to work in groups
and interact with each other and make new friendship. We expect that each member
contribute towards the making of radio. In the end, every one would have contributed
towards making the radio. In this way, a small contribution from everyone helps in creating
samething bigger. In the field of research, a small contribution from every one makes a
project successful!

S
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Bus Timetable

JR Zushi Station <-> Shonan Village
IRGEY I <-> I EEH

Bus Fare ¥340

HEE  ¥340
W EREN 1T WEEENE 2 —
For Shonan Village From Shonan Village
R +H - B YR +H -fA
Weekdays Weekends/Holidays Weekdays Weekends/Holidays
18c D50c 18c b4c 6 10c b55c¢ 55 ¢
10c D39c¢ 35¢c 7 20c 50c 35c
5 D22 54 23¢ 8 l4c 49 12¢c
D23 16 50 9 8 38 9c
18 10 10 5 36
0 21 11 7 45
2 53 12 48 10
1 47 13 45 39
4 14 50 35
2 38 33 15 50
37 41 16 22 22
5 49c 54 c 17 25 50 40
34c 41c 18 25¢ 35c¢
2¢c 3lc 23c 19 D17c 40c 18c 59c
20c 45c¢ 5¢c 47c 20 D8c 55c 42c
10c 41c 21 D2lc 42c 20c
1l4c 50c 22 13c 46¢
23 22 ¢

% At Zushi and Shin Zushi stations, board the bus at platform 1.
EABR HE BRI 1B ANAFE D 5T,
% For time schedule at Shin Zushi station, add 2 minutes.
BZF-BROJE B2 302 1 BRIEIZ 2 75 /& LT2RfZI T,
% “c” indicates buses arriving and departing at Shonan Village Center.
c /LM EEAE o 2 —IEE 0 | R EEA 7 7 —5
% “D” indicates buses traveling on Miura Hanto Chuo Road, not Omichi Road.
DITERERNE - =BT IGERRH T, FELREITEY £8 A,
O The bus trip takes 30 minutes. Buses marked by “D” take 20 minutes.
R AFTEERFEIZA 30 43 T, DIEAI 2043 T
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Keihen Kyuko Shioiri Station <-> Shonan Village

e B <> s

Bus Fare ¥380

HEE ¥380
WREEAN 17 Wi EEA 7 — %
For Shonan Village From Shonan Village
Y-H - &-H - #LH Y-H - &-H - #LH
Weekdays/Weekends/Holidays Weekdays/Weekends/Holidays
10 26
7 11
47 12 1
48 13 41
47 14 41
47 15 41
50 16 41
17 45
5 18
14 19 1
5 20 1 56
6 21 53
22
23
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