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Words of Welcome 

Prof. Makoto Kobayshi
Asian Science Camp (ASC) International Advisory  
Committee, Chairman

Scientific knowledge is indispensable to human life. It makes it possible for us to protect 
ourselves against diseases and natural disasters, to produce ample supplies of food, to 
make useful tools, and to share information. Besides these direct applications, scientific 
knowledge affects the fundamental way in which we humans think. 

Modern science was, for the most part, originally developed in the west, and then 
eventually spread all across the world. However, the potential capability that Asia 
possesses in various areas of science has not yet been fully exploited. In this light, the Asia 
Science Camp works to provide young people of this region with a valuable opportunity 
to deepen their scientific knowledge and expand their horizons through close interaction 
with eminent scientists.

The International Advisory Committee is very pleased that ASC 2012 is being held in 
Israel for the first time. We are grateful to the organizers for their dedicated efforts in 
planning and implementing this very unique event, and we look forward to it providing a 
most fruitful experience to all the participants.

The ASC 2012 committee is honored to welcome five Nobel Laureates, 28 distinguished 
researchers who are giving 46 lectures, and more than 220 young participants from 
22 countries, to the 6th Asian Science Camp, held in Jerusalem Israel, August 25-30, 
2012.

During its five years this ambitious initiative driven by Prof. Lee and Prof. Koshiba, has 
become the most prominent and important event for young science students in Asia.

2012 was declared in Israel as "The Year of Asia", underscoring the inspiring cultural 
diversity of our huge Asia-pacific region, and the rising scientific and economic role of its 
peoples.

Bringing together young promising leaders with distinguished scientific leaders of the 
present, resembles planting the best seeds in the most fertilized soil, thus representing 
the core spirit of this initiative. We wish each one of you to take advantage of this 
opportunity, on one hand, to advance your own personal goals and on the other hand, 
to start creating borderless communication and share your ideas and desires with others 
on the other hand. This delicate balance of talent and humility, of standing behind your 
personal truth but being open to other ideas, is what makes science so lively, fascinating 
and full of unexpected achievements. 

Regretting he cannot attend ASC 2012, Prof. Koshiba has one important message: 
"Basic science is the only field in which people of differences, in religions and/or in political 
standings, can freely communicate with the truth as the only judge of the arguments." 
We are certain that ASC 2012 will encourage you to be involved in diverse workgroups 
regardless of borders and language differences. 

We hope you will enjoy the Israeli experience, enjoy the beauty of the country and the 
hospitality of its people. We wish all of you an interesting and pleasant conference which  
we hope will be a significant milestone on your personal journey of life.

The Organizing Committee of the ASC 2012,

Dr. Zvi Paltiel  Mrs. Reut Berman Mr. Hagai Shagrir 
Dr. Eshel Ophir  Mr. Guy Kivetz  Mrs. Pnina Elal
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Prof. Ruth Arnon
President 
Israel Academy of Sciences and Humanities

Dear Delegates,

I regret that due to my currently being abbroad, I cannot address you in person. 
On behalf of the Israel Academy of Sciences and Humanities, I am honored to 
welcome you to the Asian Science Camp in Israel. As a member of the Academy 
for the Association of Academics and Scientific Societies in Asia, we are delighted 
that you are here. You have been selected to participate in this year’s Asian 
Science Camp because of your recognized talent in the sciences. During your six 
days here you will have a unique opportunity to expand your scientific horizons 
immeasurably. 

Nobel Prize laureates and other world-renowned scientists have chosen to spend this 
time with you because of their faith in your potential and because they understand that 
economic growth, the cure and prevention of diseases, and the achievement of sustainable 
development, depend on continuing advances in science and technology. You personally, 
and Asia in general, can be an important part of future scientific development, provided that 
you do your utmost to strive for excellence and take advantage of the opportunities that 
are opened to you. You will, no doubt, return to your home with a deepened dedication to 
your scientific work. We hope that you will carry away one additional message with you. 
This camp is not only about the pursuit of scientific excellence. It is also about science as 
a catalyst for communication and a dissolver of borders. Remember that the language of 
science is international and that people with political differences can work together at the 
laboratory bench and perhaps even solve some of society’s problems along the way.

Israel is unique in many ways and by the time you leave, you will have a new appreciation 
of its successes and shortcomings, of the juxtaposition of the ancient and modern, and 
of its diverse population and varied geography. We hope that you make many new friends 
at the Asian Science Camp 2012, including friends from Israel, and that you will leave 
here with personal satisfaction and with the feeling that you have had a scientifically 
rewarding experience.

I wish you all the best during your stay in Israel and in all your future endeavors.

Prof. Daniel Hershkowitz 
Minister of Science and Technology 
Jerusalem, Israel  

The State of Israel is proud to host the 2012 Asian Science Camp and is delighted to 
welcome all the contemporary distinguished and young budding scientists taking part in 
this unique event. 

At this very far west end of Asia, we Israelis share the excitement of dealing with science 
and sharing nature's the most fundamental secrets with many nations, communities and 
individuals all throughout the vast Asia-Pacific region. Moreover, as scientific research 
respects neither political lines nor national borders, scientists from many of these countries 
are already engaged in multi-national collaborative research endeavors. 

It is my sincere hope that out of this intensive week of scientific lectures and discussions, 
future multi-national scientific collaborations will evolve. It is your responsibility, indeed 
your duty, to abandon borders and cultural differences and carry the inspiration provided 
by science and scientific research to all nations, to the entire rising Asia-Pacific population. 
By so doing you will not only expand the scientific knowledge above its current limit (and 
possibly attain the highest scientific recognition), but also promote peace across Asia.

We urge you to share your inspiration and science enthusiasm with participants of as 
many delegations as possible. Appreciate the contacts you make now and throughout 
your long career and keep in mind that it all had started here in Jerusalem, the capital of 
the state of Israel. 

Hopefully, a day will come when as leading scientists you will share your personal 
experience with future youngsters here in this very city. 
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Israel  ASC 2012 
Asian Science Camp 2012 will take place at the Hebrew University of Jerusalem,  
on August 25-30, 2012.

Programs:

Participants:

266 students and supervisors from 22 countries/regions in Asia

About ASC
The idea of Asian Science Camp was co-proposed in September 2005 after the 55th Lindau 
Science Meeting by Professor Yuan-Tseh Lee from Taiwan, the 1986 Nobel Laureate in 
Chemistry, and Professor Masatoshi Koshiba from Japan, the 2002 Nobel Laureate in 
Physics. The Lindau Meetings serve as a model of discussions and dialogues with top 
scholars in the world, through which scientifically talented youths may be enlightened. 
ASC aims to promote international friendship and cooperation among the best of the 
young students of Asia through the opportunity to speculate, theorize and debate with 
an openness of discussion and a passion for science. These meetings aspire to promote 
scientific excellence and curiosity among the next generation of Asian students.

The Asian Science Camp invites a number of Nobel Laureates and world-class scientists 
to participate in its fascinating programs. Plenary sessions, informal discussions, student-
master dialogues, creative poster competitions, social events, and excursions are only 
some of the points of interest that attract participants.

Six days of inspiring and life-changing moments are planned for around 200 Asian 
students, who will learn from Nobel Laureates and world class scientists in the fields of 
physics, chemistry, biology, medicine, and this year for the first time, mathematics. The 
working language is English.

The ASC aims to provide the bright and promising participants with opportunity to satisfy 
their curiosity and desire for learning, and to inspire them to pursue excellence in scientific 
research. Talented students would then become assets not only to their own countries, 
but also to all humankind. It is our dream that students participating in the ASC events 
will one day contribute to shape a better future for all nations through their creative 
endeavors.

Past ASCs
The Asian Science Camp is in its sixth year. The previous camps were successfully held 
in Chinese Taipei (2007), Indonesia (2008), Japan (2009), India (2010), and Korea (2011). 
ASC 2012 is being held in Israel on August 26-31, 2012. 
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Australia  .  China  .    India  .  Indonesia  .   
Israel  .  Japan  .  Kazakhstan  .  Korea  .  Nepal  .   
New Zealand  .  Philippines  .  Singapore  .  Sri Lanka  . 
Thailand  .  Turkey  .  Vietnam  . Chinese Taipei  . 
Georgia  .  Myanmar  .  Turkmenistan  .  Armenia  .  
United Arab Emirates  .

28 Lecturers . 46 Lectures .
Unit Activities & Poster Presentation . 
Social Activity . Welcome Reception  . 
Farewell Party . Presidential Opening  . 
Ceremony . Closing Ceremony .



ASC 2012  
Organizing Committee

ASC International  
Advisory Committee
Rajagopala Chidambaram 
India

Leo Esaki 
Japan

Makoto Kobayashi 
Japan, Acting Chairman

Masatoshi Koshiba 
Japan, Co-founder

Mr. Guy Kivetz 
Ministry of Foreign Affairs, 
Israel 
guy.kivetz@mfa.gov.il

Dr. Eshel Ophir 
The Hebrew University of 
Jerusalem 
eshelo@savion.huji.ac.il  

Mrs. Reut  Inon-Berman 
The Hebrew University of 
Jerusalem 
inonb@savion.huji.ac.il

Yuan T. Lee 
Chinese Taipei, Co-founder

Dong-Pil Min 
Korea

Ryoji Noyori 
Japan

Koichi Tanaka 
Japan

"A happy man is too satisfied 
with the present to dwell too 
much on the future."

Dr. Zvi Paltiel  
Israel Scietch Network 
Israel ASC Contact 
Person 
paltiel.zvi@gmail.com 

Mr. Hagai Shagrir 
Ministry of Foreign Affairs, 
Israel 
hagai.shagrir@gmail.com

Ms. Pnina El-Al 
Ministry of Foreign Affairs, 
Israel 
pnina.elal@mfa.gov.il
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Aug. 25 Aug. 26 Aug. 27 Aug. 28 Aug. 29 Aug. 30
Saturday Sunday Monday Tuesday Wednesday Thursday

8:45 Welcome & Greetings

Tour  
The Old City  
of Jerusalem 

Plenary Session 5  
KORNBERG

8:45

9:00
Plenary Session 1  

LEE

Camp I  
LEE I AUMAN I AVNIR  

CIECHANOVER I  MAZEH 

Camp III  
NATHAN I ROSIN I ASSCHER  

CEDAR I KEREM

9:00

9:30 9:30

10:00 Break 10:00

10:15 Break Break Break
Plenary Session 6  

KOBAYASHI

10:15

10:30
Plenary Session 2  

AUMAN

Camp II  
LEE I MAZEH I SEGEV  

CIECHANOVER I AVNIR

Camp IV  
HOD I MESHORER I STERN   

SOREQ I KEREM

10:30

11:00 11:00

11:30 Break 11:30

11:45 Break Break Break

Plenary Session 7 

11:45

12:00
Plenary Session 3  

CIECHANOVER
Plenary Session 4  

SEGEV

Camp V  
DE SHALIT I SOREQ I ARKIN  

STERN I HOD

12:00

12:15
Lunch

12:15

13:00

Lunch

13:00

13:15
ASC 2012 Photo off

Lunch Lunch

Tour  
Tel-Aviv

13:15

13:45 13:45

14:00

Lunch Camp VI  
GEIGER I SARI I AHARONOV 

KOBAYASHI I KORNBERG

14:00

14:15 Start-up University  
MICHLIN

Student Activity

14:15

14:45 14:45

15:00

Back to the Hotel

Break 15:00

15:15

Half Plenary A  
CEDAR I LIFSHIZ

Break 15:15

15:30

Half Plenary C 
GEIGER I SARI 

15:30

16:00

Ride to Mt. Scopus
Back to the Hotel

16:00

16:15 16:15

16:30 Break
Brain Science Session  
VAADIA I Presentations

16:30

16:45

Presidential Opening  
Ceremony  

PERES | LEE | B.SASSON  
GUTFREUND

Half Plenary B  
BENVENISTY I RABINOWITCH

Back to the Hotel 16:45

17:15
Poster Presentation

17:15

17:45 Break

Mayumana 
show

17:45

18:00 Back to the Hotel

Brain Science Session  
BERGMAN I Presentations

Closing Ceremonies 
KOBAYASHI | FEINERMAN 

PELEG

18:00

18:30

Dinner
Dinner

18:30

18:45 18:45

19:00 19:00

19:15

Dinner

Good Time in  
Tel-Aviv 

Dinner

19:15

19:30 Back to the Hotel

Evening Tour  
Jerusalem

19:30

20:00
Welcome Reception 

& Orientation
Dinner

20:00

20:15

Student Activity 
 Thinking Out-of-the-Box

20:15

20:30 20:30

21:00

Speed Dating Poster Preparation

21:00

21:15 21:15

21:30

Poster Preparation

21:30

22:00 22:00

22:30 Back to the Hotel 22:30
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14 15

Aug. 27
9:00-10:15 Camp I 

Yuan T. Lee Kaplan Hall 
Dynamics of Chemical Reactions and Photochemical Processes

 Robert J. Aumann Rothberg Hall 
Follow up Discussion

 David Avnir Feldman B Hall 
On Left and Right: Chirality from Molecules to Galaxies 

 Aaron Ciechanover Jewish National Library Building 
Discussion

 Tsevi Mazeh Feldman A Hall 
Extra-Solar Planets

10:15-10:30 Break

10:30-11:45 Camp II

 Yuan T. Lee Kaplan Hall 
Dynamics of Chemical Reactions and Photochemical Processes

  Tsevi Mazeh Feldman A Hall 
Extra-Solar Planets

 Idan Segev Rothberg Hall 
Discussion

 Aaron Ciechanover Jewish National Library Building 
Follow up Discussion 

 David Avnir Feldman B Hall 
The long route from basic science to an exporting company

11:45-12:00 Break

12:00-13:15 Plenary Session 4 Wise Auditorium 
Idan Segev  
The Blue Brain

13:15-14:15 Lunch Edmond J. Safra Campus

14:15-15:00 Start-Up University Wise Auditorium 
Yaacov Michlin 

Aug. 25
20:00-21:00 Orientation

21:00-22:30 Speed Dating Hotel

Aug. 26
8:45-9:00 Welcome & Greetings

9:00-10:15 Plenary Session 1 Wise Auditorium 
Yuan T. Lee  
Science, Technology and Sustainable Development of Human 
Society 

10:15-10:30 Break

10:30-11:45 Plenary Session 2 Wise Auditorium 
Robert J. Aumann 
War and Peace

11:45-12:00 Break

12:00-13:15 Plenary Session 3 Wise Auditorium 
Aaron Ciechanover 
The Personalized Medicine Revolution:  Are We Going to Cure all 
Diseases and at What Price?

13:15-14:00 ASC 2012 Photo Off Edmond J. Safra Campus

14:00-15:00 Lunch Edmond J. Safra Campus

15:00-16:00 Back to the Hotel & Rest

16:00-16:45 Ride to Mt. Scopus

16:45-19:30 Presidential Opening Ceremony Mt. Scopus Campus 
Shimon Peres  |  Yuan T. Lee  |  Menahem Ben-Sasson 
Hanoch Gutfreund

19:30-20:00 Back to the Hotel

20:00-21:00 Dinner Hotel

21:00-22:30 Poster Preparation Hotel
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15:00-15:15 Break

15:15-16:30 Half Plenary A  
Howard Cedar Rothberg Hall 
The Footnotes of Life

 Ron Lifshitz Kaplan Hall 
What is a Crystal? New Answers to an Old Question

16:30-16:45 Break

16:45-18:00 Half Plenary B 
Nissim Benvenisty Rothberg Hall 
Human Embryonic Stem Cells: The New Frontier in Medical 
Research

 Haim Rabinowitch Kaplan Hall 
Sex, Life and Vegetables or When you are told that your research is 
heading to nowhere – that is a sign to continue

18:00-18:30 Back to the Hotel

18:30-19:30 Dinner Hotel

19:30-22:30 Evening Tour: Jerusalem

Aug. 28
9:00-10:15 Camp III 

Ran Nathan Rothberg Hall 
An Emerging Movement Tecology Paradigm 

 Marta Weinstock-Rosin Kaplan Hall 
Adventures in Drug Discovery

 Micha Asscher  Feldman A Hall 
Energy Problems Addressed by Surface Science Approach 

 Howard Cedar Jewish National Library Building 
Follow up Discussion

 Batsheva Kerem Feldman B Hall 
The Molecular Basis for Chromosomal Instability in Early Stages of 
Cancer Development

10:15-10:30 Break

10:30-11:45 Camp IV

 Oded Hod Jewish National Library Building 
The Remarkable Graphen – a Glimpse into the Physics and 
Chemistry of the Material of the future 

 Eran Meshorer Rothberg Hall 
Embryonic Stem Cells

 Ady Stern Feldman A Hall 
From Quantum Mechanics to Nano-Electronics

 Hermona Soreq Kaplan Hall 
Anxiety and the Immune System

 Batsheva Kerem Feldman B Hall 
The Molecular Basis for Chromosomal Instability in Early Stages of 
Cancer Development

11:45-12:00 Break

12:00-13:15 Camp V

 Ehud De Shalit Feldman B Hall 
Squares

 Hermona Soreq Kaplan Hall 
MicroRNAs in the Interface between Inflammation and 
Neurodegeneration 

 Isaiah Arkin Feldman A Hall 
Membrane Transport, Theory and Experimentation

 Ady Stern Rothberg Hall 
From Quantum Mechanics to Nano-Electronics

 Oded Hod Jewish National Library Building 
Interlayer Commensurability and Sliding in Layered Materials: the 
Power of the Registry Index

13:15-14:15 Lunch Edmond J. Safra Campus

14:15-16:00 Student Activity - Lip Dub Edmond J. Safra Campus

16:00-16:30 Back to the Hotel
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16:30-17:45 Brain Science Session Hotel

 Eilon Vaadia 
Brain – Machine Interface: How Computers Interact With the Brain

 Presentations

17:45-18:00 Break

18:00-19:15 Brain Science Session Hotel 
Hagai Bergman 
Computational Physiology of the Basal Ganglia

 Presentations

19:15-20:15 Dinner

20:15-21:30 Student Activity - Thinking Out-of-the-Box Hotel

21:30-22:15 Poster Preparation Hotel

Aug. 29 
8:45-12:15 Tour - The Old City of Jerusalem

12:15-13:15 Lunch

13:15-17:45 Tour - Tel-Aviv

17:45-19:00 Mayumana Show

19:00-22:30 Good Time in Tel-Aviv

22:30 Back to the Hotel

Aug. 30
8:45-10:00 Plenary Session 5 Wise Auditorium 

Roger D. Kornberg 
Bridge to the Future

10:00-10:15 Break

10:15-11:30 Plenary Session 6 Wise Auditorium 
Makoto Kobayashi 
Development of Particle Physics

11:30-11:45 Break

11:45-13:00 Plenary Session 7 Wise Auditorium 
Will be announced during the ASC week

13:00-14:00 Lunch Edmond J. Safra Campus

14:00-15:15 Camp VI 
Benjamin Geiger Kaplan Hall 
The Great Migration of Living Cells

 Reem Sari Feldman A Hall 
Discussion

 Makoto Kobayashi Rothberg Hall 
Follow Up Discussion

 Roger D. Kornberg Jewish National Library Building 
A Personal History

 Dorit Aharonov Feldman B Hall 
Quantum Computation

15:15-15:30 Break

15:30-16:45 Half Plenary C 
Benjamin Geiger Rothberg Hall 
How do living cells sense theirenvironment?

 Reem Sari Kaplan Hall 
Formation and Evolution of Planetary Systems

16:45-17:15 Back to the Hotel

17:15-18:00 Poster Presentation Hotel

18:00-19:15 Closing Ceremonies Hotel



Program Contests 
& Social Activities
A unique atmosphere of international and interdisciplinary 
dialogue, and the free exchange of opinions, ideas and 
experiences, are all what make the Asian science camps so 
extraordinary. Enabling personal encounters between Nobel 
laureates, outstanding researchers, and young scientists is an 
essential feature of the conference. 

Speed-Dating
Now don’t get the wrong idea! This 

is innovative speed-dating between the 
participants, in the aim to get to know 
each other better - to quickly acquaint 
each other with their fields of study, liken 

mutual interests and to make new  
colleageus.

ASC a Question
This is a question-asking competition. 

During the lectures and  
meetings counselors, will grant points 
for thoughtful, intelligent, challenging, 
and interesting questions asked. The 

participant who will ask the best 
questions and receive the most 

points will win…

ASC 2012  
Poster Presentation

In the spirit of international collaborative scientific research, 
poster preparation and presentation has become an 
integral part of the Asian Science Camp. Multinational 
teams select a scientific topic, and propose research 
in this field. Due to the lack of free time throughout 
the ASC, specific time will be dedicated for working on 
the posters. Posters will be presented on the last day 

of ASC 2012. The best poster will be announced 
at the closing ceremonies winning its team 

"The Best Poster" prize.

Creating  
a Lip Dub!

A lip dub is a type of video that combines lip  
synching and audio dubbing to make a music video.

The creation of a film includes in it production procedure, 
the motivation of each member that takes part. The perfect 
components for your Creative Lipdub are energy and vigor, 
during the entire duration of the conception. The music, 

the tempo, the timing during the realization of the 
lipdub… are all factors that will boost and revitalize 

each partner in this adventure. We want you 
to be funny, original, creative, and to 

be our lip dub Star.

“If you wish people would see things 
differently, take them to a place they have 

never been before”.

In times when every game becomes virtual, 
every thought narrows down to a computer 
screen, and human interaction is often limited 
to sound-bytes and emoticons, we deserve to 
set our numbed brain cells free and lead them 
on a different and exciting experience. We 
have prepered for you a creative thinking 

evening, which is a refreshing, intelligent 
and fascinating way to release ourselves 

from the shackles of technology and 
touch something real! Open your 

minds, and most of all, have 
a really great time! 

B30.8.2012

28.8.2012

27-28.8.12

25.8.2012
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Accommodation 
Enjoy a relaxing stay at the Ramada Jerusalem hotel, conveniently located in close proximity 
to the Edmond J. Safra Hebrew University campus. The hotel is situated less than 15 minutes 
away from the Old City, near the Israeli parliament, International Convention Center, central 
bus station, Israel Museum, Bible Lands Museum, Science Museum, and other places of 
interest. The Ramada Jerusalem Hotel boasts 650 luxurious rooms, high-speed Internet 
access, spacious public facilities, vast lobbies, tennis courts, a sauna, two sparkling pools, 
and fine restaurants and shops. The rooms offer individually controlled air conditioning and 
heating systems, direct dial telephones with voice mail, and color TVs with CNN and cable. The 
Ramada is a non-smoking hotel, and has handicapped-accessible rooms available. 

Meals
ACS lunches will be served at the Edmond J. Safra Campus. Breakfasts and Dinners will be 
served at the hotel.

Supplementary  
Program

Brain  
Science Session
During  the conference, participants will have 
the opportunity to meet doctoral students from the 
Edmond and Lily Safra Center for Brain Sciences 
(ELSC) who will share video presentations of selected 
resarch projects.

The Edmond and Lily Safra Center for Brain Sciences at 
the Hebrew University of Jerusalem, Israel builds upon 
the University’s record of excellence and innovation in 
its multidisciplinary approach to brain science. ELSC 
researchers focus on several broad areas of inquiry, 
including genes, neurons, neural networks, plasticity, 
cognitive neuroscience, computational neuroscience,  
sensory and motor functions. ELSC provides an 
intellectual environment where interdisciplinary teams 
of neuroscientists can take brain research to an 
entirely new level, advancing our understanding 
of brain function and developing effective 
new therapeutic or preventive-
approaches to a spectrum of 
devastating brain disorders.

Start-Up University
From science to buisness, turning basic 

science  into commercial success. 

Yissum is the technology transfer company of the 
Hebrew University of Jerusalem. It is responsible for 
marketing the inventions and know-how, generated 

by the University's renowned researchers and 
students. the presentation will be given by 
Yaacov Michlin, who joined Yissum in 
2009 and serves as President and 

Chief Executive Officer. 
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Excursions
Night Trip to the Old City of Jerusalem 27.8.2012
We will leave the hotel and head to the Ancient City of Jerusalem to see the audio-visual 
presentation at David’s Fortress. The ancient walls serve as the backdrop of the fascinating 
presentation that tells the story of Jerusalem. Between the archeological remnants of the 
courtyard and the original music, we will discover the story of the city of Jerusalem in the 
colossal image of virtual reality. After watching the presentation, we will continue on a walking 
tour along the walls of the Old City where we will be able to appreciate the views of the new 
and ancient city.    

Day Trip in Jerusalem and Jaffa 29.8.2012
During the morning hours we will tour the alleys and quarters of the Old City of Jerusalem 
and visit the Davidson Center that depicts Jerusalem of 2000 years ago. There we will see 
archeological remnants from that time period.

After lunch we will travel to Jaffa, located beside Tel-Aviv. There we will see the Arab and Jewish 
sections of the city. We will tour the unique flea market, the ancient alleyways, and finally, we will 
arrive at the Jaffa port overlooking the Mediterranean Sea.



"All of science is nothing 
more than the refinement of 
everyday thinking."
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Mayumana Music and Dance Show 29.8.2012
Mayumana is a multicultural troupe, which has developed a unique language of skills, rhythm, 
visual effects, creativity and humor. The Mayumana show has been performed before millions of 
spectators, in over 70 cities around the world. Today, the Mayumana brand is known for high 
quality entertaining shows that are full of energy, creativity and virtuoso talent.

Time and Synchronization are the main themes of Mayumana's new show, Momentum. 
The production presents innovative technologies, live music, singing, video clips, rhythm, 
energy, humor and movement. Momentum premiered in Madrid in 2008.  The show is being 
presented successfully in Israel, at the Mayumana House in the old port of Jaffa and worldwide 
simultaneously.



Great Things Come in Small Packages
Stretching 470 km in length and just 135 km at its widest point, Israel may be small, but 
there’s something about this place! Imagine skiing down a snow-tipped Hermon mountain as 
it majestically rises 2,236 m above sea level; the wind speeds of up to 80 kph veritably curl 
the trees along its side as they embrace their beloved mount in an uncompromising appeal for 
survival.  You remove your ski-suit, hop in the car, drive just 300 km southward and reach the 
lowest place on earth: 420 m below sea level, your ears pop, the wind is still, and the sea is 
Dead.  You throw on your swim suit and float. As you scrub off the sun-caked mineral mud, 
you find that your pores are open-wide and tingling with the intensity of the experience.  No 
wonder Israel’s been historicaliy such a hot-bed of religious and cultural development- a land so 
tiny with a footprint so large! You think to yourself: “I may just have to stick around a little while 
longer and see what’s what.” How right you are!

Location, Location, Location
Israel is located along a historical crossroads of 3 continents, affording it strategic importance 
throughout the millennia as sheep grazed, armies marched, and spices crossed between Central 
Asia, North Africa and Europe.  Likewise, the migrant bird population recognizes Israel for its 
rich offerings as they seek fuel and a brief respite from their great journey.  Israel is bordered on 
the north and northeast by Lebanon and Syria respectively. In the east, the great Syrian-African 
Rift creates the rivers and valleys that form the border with the Kingdom of Jordan. On the west 
lies Egypt’s Sinai Desert and the Mediterranean Sea, while to the south, the Gulf of Eilat opens 
up to the Red Sea, home to a world-renowned coral reef, attracting avid divers from throughout 
the world.  Climate conditions vary significantly; Israel enjoys the range of temperate, semi-arid, 
sub-tropic and desert climates with the average yearly precipitation ranging from 1,128 mm 
in the north, to less than 100 mm in the desert regions.  In fact, although the desert actually 
makes up 60% of the State of Israel, this reality has actually spurred great ingenuity and major 
advances in the national endeavor to make it bloom.

Israel in Essence
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Start-Up Nation
Best-selling books have been written about the astounding innovations that the State of Israel 
has produced, starting with its significant contributions to desert agriculture, including the 
invention of the drip-hose-irrigation technique, as well as a proficiency in raising produce with 
brackish water. Israel has pioneered efforts in desalinization, as well as in sewage treatment 
to the point of its broad-scale reintroduction in the irrigation of both agriculture and public 
parks.  Likewise, Israel has turned sunlight into a natural resource, pioneering efforts in solar 
technology.  In fact, today most private homes are equipped with solar-panel water boilers.  In 
the fields of computers and electronics and as well as science and medicine, Israeli engineers, 
scientists and doctors have all made significant contributions. In fact, in a population only now 
approaching seven million, Israel takes great pride in counting ten Nobel Prize laureates among 
them.

Culture Calls
Alongside the major scientific and technological advances, in the field of the arts and 
entertainment, Israel boasts renowned artists, dancers, and Grammy Award-winning musicians.  
Likewise, Israeli film has enjoyed international acclaim, garnering prestigious awards from major 
film festivals throughout the world, as well as ten Academy Awards Nominations for Best 
Foreign Film and Israeli television series’ have been sold and reproduced internationally.  In the 
field of sports, Israeli athletes count six Olympic medalists, while particular pride is taken in the 
dozens of medals earned in the Special-Olympics.  
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About The Hebrew 
University of Jerusalem
The Hebrew University of Jerusalem, Israel’s first and leading university, is a multidisciplinary 
institution of higher education and research where intellectual pioneering, cutting-edge 
discovery, and a passion for learning flourish. It is a center with an international reputation, with 
ties extending to and from the worldwide scientific and academic community, where teaching 
and research interact, to create innovative approaches that ensure the broadest education for 
its students.

Ranked among the world’s leading universities, the Hebrew University provides Israelis of 
all backgrounds with an education where excellence is emphasized. It is where advanced, 
postgraduate study and research are encouraged and where special programs and conferences 
attract students and academics from around the world. The Hebrew University’s mission is 
to serve the State of Israel by training its scientific, educational and professional leadership; 
to serve the community by preserving and expanding the cultural, spiritual and intellectual 
heritage; and to serve humanity by extending the frontiers of knowledge.

Jerusalem of Gold
The State of Israel proudly makes Jerusalem its national capital.  In the Talmud it states, "Of 
the ten measures of beauty allotted to the world, nine were given to Jerusalem."  In fact, it was 
perhaps for this ethereal beauty that the illustrious King David selected Jerusalem as the site for 
the ancient capital of his United Kingdom of Israel, ultimately to house the Temple of G-d.  One 
thousand years later, Jerusalem hosted Jesus on the pilgrimage of his final days, and likewise, 
became a hub for Christianity with its subsequent spread in the mid-fourth century.  It was in 
the early eighth century that Jerusalem took its prominent position within the Muslim faith as the 
home of the Al Aksa Mosque, ranking in holiness immediately after Mecca and Medina.

Jerusalem today is a thriving metropolis; home to a prestigious university, as well as numerous 
colleges and research institutes.  The city’s cultural offerings include museums, art galleries, 
theaters, concert halls, cafes, restaurants, as well as an active night life. Throughout the year, 
the city hosts numerous festivals, conferences, exhibitions and other cultural events. Even 
today, Jerusalem is a colloquium for the continued exploration of Judaism, Christianity and 
Islam, in their tense, intense, inherent and imperative coexistence.  In the very gold of its stone, 
Jerusalem radiates its symbolic ancient, steadfast and stone-etched determination to connect 
with G-d; its intensely beautiful and yet delicate glow, is a beacon for harmony. 
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Global City-Tel Aviv
From its very beginnings in 1909, Tel Aviv, the first Jewish city, was immediately known for its 
innovation.  When its founders brought the very first boulevard to the Middle East, it was such 
a hit that the Turkish mayor of Jaffa commandeered the workers and brought them over to 
build him one, too!  In the 1920s and 30s, Tel Aviv was to become an epicenter for architectural 
innovation as the Bauhaus School architects found a natural home in the city, gradually creating 
what became Tel Aviv’s White City and a UNESCO World Heritage Site.   Approximately 60 
years later Tel Aviv saw the construction of the very first sky-scraper in the Middle East as 
well.

Today, not only is the city of Tel-Aviv, Israel’s business and financial capital, as well as the 
country’s largest metropolitan center and the hub of the “start-up nation”, but the municipality 
has launched a Global City Initiative designed to position the city as a global business center 
by attracting young start-up entrepreneurs from around the world, as well as global financial 
institutions and international corporations while promoting the city’s local cultural assets to 
international markets and enhancing the various foreign communities within the city.

With a vibrant nightlife and a wealth of cultural and educational, as well as employment 
opportunities, Tel Aviv is a young city, a third of its population ranging between the ages of 
18-35. It was even ranked by Traveler’s Digest among both the “Cities with The World's Best 
Looking Men”, as well as the “Cities With The World's Best Looking Women”, it is listed among 
National Geographic’s “Top Ten Beach Cities in the World”, and was voted “Best Gay City 
2011” by Gaycities.com. Definitely worth a visit, wouldn’t you say?

"I never think of the future.  
It comes soon enough."
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Good to Know

Dialing to & from

Israel country code +972

Area codes 

Jerusalem  2 

Tel Aviv   3

Haifa & north  4

South   8

Center   9

Mobile  50,52 ,54,57 

The Israel standard AC voltage is 220 V 
at 50 Hz. 

Popularly known as the Euro-plug, in 
Israel is the standard plug is Type C 
electrical plug, it is a two-pin unearthed 
plug used throughout continental 
Europe, parts of the Middle East, and 
much of Africa, South America, central 
Asia, and the former Soviet republics.  

Unique to Israel the 3-pin Type H socket 
accepts 3 flat or round pin Type H, as 
well as Type C plugs. 

AC Voltage, Plugs and Sockets

All are 7 digit phone numbers, hence 
calling an Israeli phone (Jerusalem area) 
might look like:

+972-2-1234567 from abroad

 02-1234567 from within Israel

Use either + or 00 followed by your country 
code to call your home.

Type C                                 Type H         

Time difference (in hours)
Jerusalem 
DST time

UTC 
(GMT)

City, Country or Region

-1 +2 Cairo, Egypt

+0 3+ Jerusalem (DST), Tel Aviv (DST), Israel, Cyprus, Jordan, Turkey

 +0 +3
Azerbijan, Bahrain, Kuwait, United Arab Emirates, Qatar,  
Saudi Arabia

+1 +4 Armenia, Georgia

+2 +5 Pakistan, Tajikistan, Uzbekistan

+2.5 +5.5 New Delhi, Calcutta, India, Nepal, Sri Lanka

+3 +6 Bangladesh, Kazakhstan, Kyrgyzstan

+4 +7
Bangkok, Thailand, Cambodia, Myanmar. Jakarta, Vietnam,  
Indonesia (western)

+5 +8
China, Chinese Taipei, Manila, Hong Kong, Kuala Lumpur,  
Singapore,   Indonesia (central),

+6 +9 Seoul, Korea, Tokyo, Japan,  Indonesia (eastern)

+10 +13 New Zealand

Banking and exchange
Currency may be exchanged at the Hotel Lobby

Ground Rules
All participants are required to abide by regulations and guidelines defined by the 
Organizing Committee.

All participants are required to abide by regulations and guidelines defined by the• 

Organizing Committee.• 

Participants should attend all sessions and programs on time.• 

During sessions, all mobile phones must be turned off and picture taking is only• 

allowed during break time. Participants should pay undivided attention to the program.• 

Throughout the program, all participants must stay within the premises of the venue and • 
they are not permitted to leave without reporting to the Organizing Committee.

Smoking and drinking is prohibited throughout the program sessions.• 

Dress code may be casual. • 

The Organizing Committee assumes no financial responsibility for lost items. Students • 
should take precautions to protect personal belongings.

Participant who are ill should inform his or her condition to the volunteer or supervisor.• 
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The Hebrew University of Jerusalem 
Edmond J. Safra Campus, Givat Ram
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Dorit Aharonov

Isaiah T. Arkin

Micha Asscher 

Robert J. Auman

David Avnir

David Benvenisty

Hagai Bergman

Howard Cedar

Aaron Ciechanover

Ehud De-Shalit

Benjamin Geiger

Oded Hod

Batsheva Kerem

Makoto Kobayashi 

Roger D. Kornberg

Yuan T. Lee

Ron Lifshiz

Tsevi Mazeh

Eran Meshorer

Ran Natan

Haim Rabinowitch

Reem Sari

Idan Segev

Hermona Soreq

Ady Stern

Eilon Vaadia

Marta Weinstock-Rosin

  

Lecturers

"[I do not] carry such information 
in my mind since it is readily 
available in books. ...The value 
of a college education is not the 
learning of many facts but the 
training of the mind to think."
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Dorit Aharonov
The Rachel and Selim Benin School  
of Computer Science and Engineering,  
The Hebrew University of Jerusalem, Israel

Professor Dorit Aharonov grew up in Haifa, Israel; she did her PhD 
(combined physics and computer science) at the Hebrew university, 
under the supervision of Michael Ben Or and Avi Wigderson where she 

discovered quantum fault tolerance. After a one year postdoc in the Institute for Advanced Studies 
in Princeton and one year in UC Berkeley, she joined the Hebrew University computer science 
department where she is now a full professor, and together with her group of students studies 
quantum computational and informational processes, quantum algorithms and cryptographic 
protocols, and more generally, mathematical and computational aspects of the physical world. 
Aharonov received several awards and won several prestigious grants for her research, including 
the Krill prize for excellence of research, and the ERC grant; in 2005 she was profiled by the 
magazine Nature as one of four young scientists making waves in their fields.

Quantum Computation 
Quantum computation is one of the most exciting and fast developing scientific areas of 
our time. In 1994 Shor discovered that FACTORING, which is a notoriously difficult problem 
which bothered mathematicians for centuries, can be solved efficiently by quantum 
computers. This discovery caused a lot of excitement all over the world, since the hardness 
of factoring is the basis for the security of the commonly used cryptosystem called RSA; 
Quantum computers, if ever built, will be able to crack this cryptosystem in no time.

What makes quantum computers so much faster and stronger? The point is that information 
will be processed in those computers based on the peculiar and counter-intuitive laws of 
quantum mechanics. One of these laws is the superposition principle, which says that a 
cat can be both dead and alive at the same time. In analogy, by the superposition principle 
the quantum computer will be able to explore all its computational possibilities at the 
same time, which gives it, essentially, exponential parallelism. This will allow the quantum 
computer to quickly reach solutions to problems which are believed to be impossible to 
solve in less than the lifetime of the universe, by any regular (classical) computer.

Shor's discovery led to a revolution. First of all, mathematicians and computer scientists 
have immediately started to search for new quantum algorithms for other difficult 
problems. Various algorithms were found in the past two decades; we have surely seen 
only the tip of the iceberg. At the same time, experimentalists around the world took up 
the most difficult challenge to try to physically realize large scale quantum computers; 
so far, computers of up to order of ten quantum bits were realized, but there does not 
seem to be a true barrier.  Cryptographers were led on their side to find cryptosystems 
which will be secure against even quantum attacks; so far with partial success. Finally, 
the new computers provide a computational point of view on quantum mechanics, and 
has changed the way physicists study quantum systems, leading to a whole new set of 
questions in physics.

In the talk, I will describe the ideas and principles that underlie the quantum information 
revolution, and I will also explain some of the most exciting open problem and 
challenges

Isaiah T. Arkin
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Prof. Arkin was appointed Head of the Authority for Research and 
Development at the Hebrew University of Jerusalem in 2009. He conducted 
his  bachelor's degree at the Robert H. Smith Faculty of Agriculture, 
Food and Environment at the Hebrew University and in the Faculty of Life 

Sciences at Tel Aviv University, and completed his doctorate in cell biology at Yale University. From 
1997-2000, he was a lecturer in the department biochemistry at Cambridge University, after which 
he joined the faculty of the Hebrew University as a senior lecturer in biochemistry, where he was 
awarded the Alon Fellowship .In 2001, he was promoted to associate professor and in 2007, he 
became a professor. He was appointed chair of the Alexander Silberman Institute of Life Sciences 
in 2008. Prof. Arkin's research deals with the computational (bioinformatics) and the experimental 
structural biology of membrane proteins, and the use and the development of novel experimental 
and computational approaches to elucidate membrane proteins structure.

Membrane Transport, Theory and Experimentation
Abstract will be delivered during the ASC week

Micha Asscher
The Institute of Chemistry,  
The Hebrew University of Jerusalem, Israel

Professor Micha Asscher was educated at the Hebrew University of 
Jerusalem (HUJI), received his Ph.D. in Physical Chemistry in 1981, and 
spent three years as a post-doc fellow at the University of California, 
Berkeley with Professor G. A. Somorjai. This is where he got his 

education in the dynamics and catalysis of surface science, the topics he has been investigating 
ever since. He joined the faculty of the Institute of Chemistry at HUJI in 1984 and became a full 
professor in 1997. He served as the Chair of the Institute of Chemistry between 2001-2004 and 
then as Vice Dean of research in the Faculty of Science at HUJI between 2005-2008. In 2004, 
Professor Asscher was nominated for the "Scientific American Top 50" list of research leaders 
for his innovative work. His research combines metallic nano-clusters and silicon nano-pores as 
models for the study of basic aspects of heterogeneous catalysis. Laser excitation at the solid-
vacuum interface is a central line of research with the attempt to better understand photo-catalysis 
and solar energy conversion in general. 
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Energy Problems Addressed by the Surface Science Approach 
Modern energy needs and extensively searched for alternative energy sources are at the 
focus of interest of modern science and technology. Model heterogeneous catalysis and 
photo-induced surface processes enhanced by nanometer size particles will be described 
in this talk. Buffer layer assisted growth and characterization of nano-clusters of pure and 
bimetallic alloys and oxide films will be explained. Their structure, thermodynamic stability, 
diffusivity, chemical reactivity and selectivity will be discussed. Our model reaction is 
the conversion of acetylene to both ethylene and benzene. Thermal stability of metallic 
clusters has been studied, employing laser ablation and diffraction techniques, with the 
aim to develop high temperature, sintering resistant catalysts. Future study of methane 
conversion to methanol will be discussed.

Photo-induced processes at the solid-vacuum interface are important for the potential 
conversion of solar energy into electrical power and as storage in energetic chemical 
bonds. We have investigated the effect of UV light on fundamental surface processes 
such as photo-desorption and dissociation. We found great selectivity and enhancement 
of such processes at the vicinity of nanometer size tips and roughness within porous 
silicon. This environment will be discussed as a potential new photo-voltaic device, 
combining conducting polymers as hole carrier with the porous silicon matrix as the 
electron mobility medium. 

Finally, static electric fields generated by solvated electrons within condensed ice layers 
form a new concept of a "nano-capacitor". Its effect on excited state processes will be 
discussed as a potential enhancing element of photo-induced processes at the solid-gas 
interface.     

Robert J. Aumann
The Einstein Institute of Mathematics  
and the Center for the Study of Rationality,  
The Hebrew University of Jerusalem, Israel

Robert Aumann was born in Frankfurt am Main, Germany, in 1930, to a 
well-to-do orthodox Jewish family. Fleeing Nazi persecution, he emigrated 
to the United States with his family in 1938, settling in New York. In the 

process, his parents lost everything, but nevertheless gave their two children an excellent Jewish 
and general education. Aumann attended Yeshiva elementary and high schools, got a bachelor's 
degree from the City College of New York in 1950, and a Ph.D. in mathematics from MIT in 1955. 
He joined the mathematics department at the Hebrew University of Jerusalem in 1956, and has 
been there ever since. In 1990, he was among the founders of the Center for Rationality at the 
Hebrew University, an interdisciplinary research center, centered on Game Theory, with members 
from over a dozen different departments, including Business, Economics, Psychology, Computer 
Science, Law, Mathematics, Ecology, Philosophy, and others.  Aumann is the author of over 
ninety scientific papers and six books, and has held visiting positions at Princeton, Yale, Berkeley, 
Louvain, Stanford, Stony Brook, and NYU. He is a member of the American Academy of Arts and 

Sciences, the National Academy of Sciences (USA), the British Academy, and the Israel Academy 
of Sciences; holds honorary doctorates from the Universities of Chicago, Bonn, Louvain, City 
University of New York, and Bar Ilan University; and has received numerous prizes, including the 
Nobel Memorial Prize in Economic Sciences for 2005.

War and Peace
War has been with us ever since the dawn of civilization. Nothing has been more constant 
in history than war. It is a phenomenon, it is not a series of isolated events. The efforts to 
resolve specific conflicts are certainly laudable, and sometimes they really bear fruit. Hoe 
ever there’s also another way of going about it – studying war as a general phenomenon, 
studying its general, defining characteristics, what the common denominators are, what 
the differences are. Historically, sociologically, psychologically, and – yes – rationally. Why 
does homoeconomicus – rational man – go to war?

David Avnir
The Institute of Chemistry,  
The Hebrew University of Jerusalem, Israel

David Avnir is a Chemistry Professor at the Hebrew University where 
he received all his academic education, and is currently the Head of 
the Authority for Graduate Students in the Experimental Sciences. His 
current scientific activities include organically doped metals, theoretical 

and experimental aspects of chirality, theoretical studies in symmetry, and sol-gel organic hybrid 
materials and biomaterials. Earlier major interests included fractal theory in chemistry and physics, 
and far-from-equilibrium phenomena such as chemically driven hydrodynamic instabilities. He has 
co-authored more than 340 papers, and holds several key-patents in the sol-gel area and in the 
new field of organically doped metals. His publications have more than 13,000 citations in over 
8000 articles, with an h citation index of 59 (ISI). Co-founder of Sol-Gel Technologies, Inc. His 
latest recognitions are the Israel Chemical Society Prize (2011), and his placement on the Hebrew 
University's "Wall of the Innovators Way'' (2012).

The Long Route from Basic Science to an Exporting Company
The origins of all of modern technology, modern medicine, contemporary social trends, 
and to some extent also the arts, have been routed in basic science, that is in the science 
that asks the most elementary questions, without necessarily having a pragmatic goal on 
the horizon. And it should be so, because one can never fully envisage and fully grasp the 
outcome of research motivated purely by curiosity and by the will to explore the unknown. 
And yet, it is the responsibility of the scientist dealing with this frontier type of research 
to be open minded and inquisitive of possible applications that might emerge from her/
his research for society and humanity to gain from. The road from the early basic science 
stage to a practical application, which merges into the economy, into health care, and into 
cutting-edge technology is very long and very treacherous. Through the story of Sol-Gel 
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Technologies, an Israeli company that specializes in dermatological products, we shall 
follow that long road. We shall describe the original basic science that solved the problem 
of how to merge organic compounds within ceramic matrices; we shall then continue to 
the crucial stage of identifying a need in the market and a product which answers that 
need and which is based on that technology; and we shall touch on problems such as 
raising investments, protecting the know-how with patents and fighting for them, and 
converting laboratory procedures to large-scale processes and finally to products.

On Left and Right: Chirality from molecules to galaxies
Chirality is a shape property by which an object may have both left and right versions; 
the left and right hands are an example that is familiar to all. It turns out that chirality is a 
central issue all across the natural sciences, and is of importance even in the arts.  First 
we shall familiarize ourselves with that concept and ask ourselves, what in a shape makes 
it possible to obtain left and right forms, and which objects are devoid of this special 
property? We shall then see that chirality is every where – from microscopic molecules, 
to materials, to living organisms and up to huge galaxies. Next we shall understand why 
chirality is highly crucial in the life sciences and in medicine, and we shall touch on issues 
of the origins of life and on how life might look on different planets. We shall devote 
a few slides to the question of how is chirality detected and measured, and to how 
chirality is induced in molecules and in materials. As time will allow; we shall explore 
the relation between randomness and chirality; we shall see that while the definition of 
chirality is clear-cut, the definition of handedness (the labeling as left or right) is inherently 
more complex; we shall try to answer the question of how much "leftness" is there in a 
chiral left-handed object; and we shall see why chirality is important for architects and for 
archeologists. 

Nissim Benvenisty
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Prof. Nissim Benvenisty is the Herbert Cohn Chair in Cancer Research 
and the Director of the Stem Cell Unit at the Hebrew University. He 
earned his M.D. and Ph.D. degrees from the Hebrew University, and 
conducted postdoctoral studies at Harvard University. Prof. Benvenisty’s 

research projects focus on stem cell biology, tissue engineering, human genetics, and cancer 
research. He has published numerous original and review papers on human pluripotent stem 
cells, and serves on the editorial boards of various stem cell related journals. He is a member 
of the Steering Committee of the International Stem Cell Initiative, and of the Board of Directors 
of the ISSCR. Prof. Benvenisty lectures on the issue of human embryonic stem cells in many 
international conferences, including testimonies before the U.S. Senate and the European Union. 
He was awarded several prizes, among them the Foulkes Prize (London), the Hestrin Prize, the 
Teva Prize, and the Kaye Prize.

Human Embryonic Stem Cells: The New Frontier in Medical 
Research
Human Embryonic Stem (ES) cells are pluripotent cells derived from in vitro fertilized 
blastocysts. These cells are a unique scientific and medical resource, which is rapidly 
changing the fields of cell therapy and drug discovery. Human ES cells may differentiate 
in culture through the formation of embryoid bodies, which contain cells from the three 
embryonic germ layers. Using multiple growth factors, differentiation of human ES 
cells may be directed into various different cell types such as neurons, cardiomycytes, 
hepatocytes, and others Differentiation of the cells may also be achieved by placing 
them next to developing tissues, as has been shown by the induction of human neuronal 
rosettes following transplantation into the chick embryo. By genetically engineering the 
cells one may achieve a better reagent for cell transplantation, where specific cell types 
can be genetically labeled and sorted from a mixed culture of differentiated cells. In 
addition, a suicide gene may be introduced into the cells to enable control over their fate, 
further to their transplantation. Finally, human ES cells may be genetically modified to 
serve as models for human diseases. Human ES cells already serve as a source of cells in 
transplantation medicine, and as a tool to identify therapy for human genetic disorders.

Hagai Bergman
The Institute for Medical Research Israel-Canada and  
The Edmond and Lily Safra Center for Brain Sciences,  
The Hebrew University of Jerusalem, Israel

Dr. Hagai Bergman, MD, DSc (Technion, Israel, 1984) was born in 1952 in 
Tel-Aviv, Israel. He completed his post-doctorate fellowships with Moshe 
Abeles in the Department of Physiology at the Hebrew University – 

Hadassah Medical School in Jerusalem and with Mahlon DeLong in the Department of Neurology, 
at the John Hopkins Medical School in Baltimore, MD. In 1990, he founded his own research 
group in the Department of Physiology at the Hebrew University – Hadassah Medical School. 
In 1993, he was appointed to the position of the Simone and Bernard Guttman Chair in Brain 
Research and in 2004, was appointed to a full professor. He is additionally an active member of 
the Hebrew University Interdisciplinary Center for Computational Neuroscience (ICNC), as well 
as the Edmond and Lily Safra Center for Brain Research (ELSC). The majority of his research 
focuses on understanding the physiology and the pathophysiology of the basal ganglia, as well 
as Parkinson's disease. In addition, he is also a leading member of the Hadassah Hospital DBS 
neurosurgical program. 

Computational Physiology of the Basal Ganglia
Previous reinforcement-learning models of the basal ganglia (BG) network have highlighted 
the role of dopamine (BG critics) in encoding the mismatch between prediction and reality. 
These models underscore the role of dopamine in modulating the efficacy of the cortico-
striatal synapses and in modifying state to action mapping.  Far less attention has been 
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devoted to the role of other BG critics and to computational algorithms of the main-axis 
(actor) of the BG network.

Our current research hypothesizes that the BG computational goal is not to maximize 
cumulative (positive and negative) reward, but rather, to optimize the independent cost 
and gain functions. Unlike previously suggested single-variable maximization processes, 
this multi-dimensional optimization process directly leads to a softmax-like behavioural 
policy. The direct effects of dopamine, acetylcholine and 5-HT on striatal excitability 
provide a fast and a robust pseudo-temperature signal that immediately modulates the 
tradeoff between cost and gain and the ongoing behavioural policy. The modulation of 
the efficacy of the cortico-striatal transmission and the resulting state of learning to action 
mapping is a slow and a delicate process. 

The experience and dopamine modulated softmax behavioural policy can serve as a 
theoretical framework to account for the broad range of neuronal activities, behaviours 
and clinical states that are expressed and governed by the BG networks.

Howard Cedar
The Institute for Medical Research Israel-Canada,  
The Hebrew University of Jerusalem, Israel

Dr. Howard Cedar received his undergraduate degree in mathematics 
at the Massachusetts Institute of Technology (MIT), and subsequently 
received both his M.D. and Ph.D. from New York University (NYU). In 
1973, he immigrated to Israel and started working as a Professor of 

Molecular Biology at the Hebrew University in Jerusalem, where he has remained ever since. Over 
the past 30 years, his laboratory, in collaboration with Professor Aharon Razin’s, has revolutionized 
the field of DNA methylation. These discoveries have aided in the explanation of gene regulation 
and have led to an improved understanding of human development and the molecular bases of 
many diseases. He was awarded the Israel Prize in 1999, has been serving as an elected member 
of EMBO since 1983 and most recently, became a member of the Israel Academy of Sciences in 
2002.  Additionally, he was the recipient of the Wolf Prize in Medicine in 2008, the Emet Prize in 
2009 and the Gairdner International Award in 2011.

The footnotes of life
Endless curiosity, admits Professor Howard Cedar, has driven him to investigate some of 
the most fundamental questions in human genetics — questions about the mechanisms 
that control the development of the incredibly diverse collection of cells that constitutes 
the human body. His research, first published back in the late 1970s, not only identified 
how cells control their development but also initiated a whole new field of science known 
as epigenetics. And what began as fundamental research over three decades ago is now 
beginning to yield profound insights into the causes of cancer, as well as understanding 
about a range of genetic diseases.

In this lecture Prof. Cedar will talk regards his life’s research as being “focused on one 
central idea” concerning how cells select the genetic information they need to function 
and ignore the rest of the genetic package. He describes the genetic information, or 
DNA, contained within every cell of our bodies as “an instruction booklet”; and about his 
challenge to understand how any particular cell uses only a few relevant pages of the 
book and ignores the rest.

Aaron Ciechanover
Cancer and Vascular Biology Research Center,  
Faculty of Medicine,  
Technion Israel Institute of Technology

Aaron Ciechanover was born in Haifa, Israel in 1947.  He is a Distinguished 
Professor in the Technion - Israel Institute of Technology in Haifa.  He 
received his M.Sc. (1971) and M.D. (1975) from the Hebrew University 

in Jerusalem, and his D.Sc. (1982) from the Technion.  There, as a graduate student with Dr. 
Avram Hershko and in collaboration with Dr. Irwin A. Rose from the Fox Chase Cancer Center 
in Philadelphia, USA, they discovered that covalent attachment of ubiquitin to a target protein 
signals it for degradation.  They deciphered the mechanism of conjugation, described the general 
proteolytic functions of the system, and proposed a model according to which this modification 
serves as a recognition signal for a specific downstream protease.  As a post doctoral fellow 
with Dr. Harvey Lodish at the M.I.T., he continued his studies on the ubiquitin system and made 
additional important discoveries. It is now clear that ubiquitin-mediated proteolysis plays major roles 
in numerous cellular processes, and aberrations in the system underlie the pathogenesis of many 
diseases, among them certain malignancies and neurodegenerative disorders.  Consequently, the 
system has become an important platform for drug development.  Among the numerous prizes 
Ciechanover received are the 2000 Albert Lasker Award the and the 2004 Nobel Prize (shared 
with Hershko and Rose).  Among many academies, Ciechanover is a member (Foreign) of the 
National Academy of Sciences of the USA and the Israeli Academy of Sciences and Humanities.          

The Personalized Medicine Revolution:  Are We Going to Cure all 
Diseases and at What Price? 
Many important drugs such as penicillin, aspirin, or digitalis, were discovered by 
serendipity - some by curious researchers who accidentally noted a "strange" 
phenomenon, and some by isolation of active ingredients from plants known for centuries 
to have a specific therapeutic effect. Other major drugs like the cholesterol reducing 
statins were discovered using more advanced technologies, such as targeted screening 
of large chemical libraries. In all these cases, the mechanisms of action of the drug were 
largely unknown at the time of their discovery, and were unraveled only later. With the 
realization that patients with apparently similar diseases at diagnosis – breast or prostate 
cancer, for example - respond differently to similar treatments, and the clinical behavior 
of the disease is different in different patients, we have begun to understand that the 
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mechanistic/molecular basis of what we thought is the same disease entity, is different. 
Thus, breast cancer or prostate cancers appear to be sub-divided to smaller distinct 
classes according to their molecular characteristics. As a result, we are exiting the era 
where our approach to treatment of these and many other diseases is “one size fits all”, 
and entering a new era of “personalized medicine” where we shall tailor the treatment 
according to the patient’s molecular/mutational profile. Here, unlike the previous era, 
the understanding of the mechanism will drive the development of new drugs. This era 
will be characterized initially by the development of technologies where sequencing 
and data processing of individual genomes will be fast (few hours) and cheap (<US$ 
1,000), by identification and characterization of new disease-specific molecular markers 
and drug targets, and by the design of novel, mechanism-based drugs to modulate the 
activities of these targets. It will require a change in our approach to scientific research 
and development and to education, where interdisciplinarity will domineer and replace 
in many ways the traditional, discipline-oriented approach. Entry into this era will be also 
accompanied by complex bioethical problems, where detailed genetic information of 
large populations in developed countries will be available, and protection of privacy will 
become an important issue for health authorities.        

Ehud de Shalit
The Einstein Institute of Mathematics,  
The Hebrew University of Jerusalem, Israel

Ehud de Shalit was born in Israel in 1955, and graduated from the 
Hebrew University in 1975.  Following four years of service in the Israeli 
Defense Forces (IDF), he was accepted to a prestigious Ph.D. program 
in mathematics at the University of  Princeton, where he received 

his doctorate in 1984, under the guidance of Sir Andrew Wiles. Afterwards, he subsequently 
spent two years at Harvard and one year at Mathematical Sciences Research Institute  (MSRI 
) in Berkeley, California, before returning to the Hebrew University in 1987.  He has served as 
the director of the Edmund Landau Center for Research in Mathematical Analysis, and as the 
chairman of the Einstein Institute of Mathematics. His research focuses on Number Theory, p-adic 
Analysis and additionally related areas. He investigates how the geometry of algebraic varieties 
defined by systems of Diophantine equations, affects the nature of their rational.  He also shares 
an interest in the education of mathematics. He is married to Navah, a painter, and they have three 
sons together.

Squares
Squares have captured the imagination of a number of theorists ever since the days of the 
Greeks. Some of the best known gems of mathematics, such as Gauss’ law of quadratic 
reciprocity and Lagrange’s four squares theorem, are connected with squares. This 
theme will be used to give an introduction to modern number theory, and will conclude 
with topics of current research.

Benjamin Geiger
The Department of Molecular Cell Biology,  
Weizmann Institute of Science, Israel

Born in Israel, Prof. Benjamin Geiger research focuses on the mechanisms 
responsible for communication between cells, both normal and cancerous. 
He is attempting to identify and trace the specific molecules involved 
in cell adhesion and communication, and to investigate the molecules 

and signaling processes that mediate and regulate such interactions. With his colleagues, he is 
investigating molecular diversity of adhesion complexes, the roles of mechanical force in adhesion 
development, and the role of phosphorylation in regulating cell adhesion, migration, differentiation 
and survival. Prof. Geiger has held a number of senior posts at the Weizmann Institute, among 
them Dean of the Feinberg Graduate School (1989-1995), and Dean of the Faculty of Biology 
(2004-2009. He chaired the Life Science and Medicine Section at the Israel Science Foundation 
(ISF), the major funding source for scientific research in Israel, and since 2009, has been serving 
as the Chair of its Academic Board. 

How do Living Cells Sense their Environment?
The adhesive interactions of cellswith their environment regulate a wide variety of 
cellular responses thataffect multiple cellular features, including cell proliferation, survival, 
geneexpression and migration. These signals are affected by a wide variety ofenvironmental 
cues, including both chemical and physical properties of thesurrounding surface. Thus, 
cells can differentially sense and respond todifferent adhesive molecules located on the 
surface of neighboring cells orconnective tissues, as well as to the geometry, rigidity, 
contractility andtopography of the external surface. This highly complex information can 
be“gathered” by the cells via their matrix adhesion sites, and can then beprocessed 
and integrated, ultimately affecting a wide variety of major cellularprocesses, as outlined 
above. Interestingly, this adhesion-mediated crosstalk betweenthe cells and the matrix 
is often perturbed in cancer cells, leading to manyfeatures of what is referred to as “the 
transformed phenotype,” whichdistinguishes cancer cells from their normal counterparts. 
In this lecture, Iwill address the major aspects of these rather complex molecular 
interactionsand sensing events, focusing on the molecular diversity of cell adhesions, 
andtheir multiple roles in regulating cell structure, migration and fate. All inall, this lecture 
should provide some insight into the capacity of cells tomaintain “social interactions” that 
enable them to function within the largercontext of tissues and whole organisms.
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The Great Migration of Living Cells
As we all know, all living organisms are made up of common elementary building blocks, 
known as cells. Some organisms, such as bacteria or ameba, are made up of only  one 
cell, while in the human body, there might be as many as about 1014 cells. Each of the 
cells building a complex organism contains the same basic genetic material; yet during 
development, cells undergo differentiation, which leads to the formation of multiple cell 
types, with diverse functions and shapes. To the naked eye, the mature body appears to 
be a very well organized and robust structure, yet examination of tissues and organs with 
powerful microscopes reveals highly dynamic behavior at the cellular level. Indeed,  active 
and precisely monitored cell migrations are common and essential processes, which play 
key roles in such physiological processes as embryonic development, immunological 
responses, and wound healing, as well as pathological processes such as cancer cell 
invasion and metastasis. In this talk, we will discuss the mechanisms underlying cell 
migration, including the migration “motor” systems, migration directionality and navigation, 
the nature of migratory tracks within the body, and possible approaches for restoring 
physiological migratory processes. These processes will be discussed at different levels, 
ranging from the molecular level to the level of the intact, full-size organism.

Oded Hod
School of Chemistry,  
Tel-Aviv University, Israel

Oded Hod was born in 1973, received his B.Sc. from the Hebrew 
University (1994) and his Ph.D. from Tel-Aviv University (2005). After 
completing a postdoctoral term at Rice University with Prof. Gustavo E. 
Scuseria, he joined Tel-Aviv University in 2008 and a Joined the Global 

Young Academy (GYA). His research involves computational nanomaterials science including 
electronic structure, mechanical, electronic, magnetic, and electromechanical properties of 
nanomaterials, density functional theory, molecular electronics, and electron dynamics in open 
quantum systems. In fact, Hod was in the first Israeli delegation to the Lindau conferences.

Interlayer Commensurability and Sliding in Layered Materials: 
the Power of the Registry Index
The relation between surface commensurability and sliding friction in layered materials 
opens the way to design practically frictionless nanoscale interfaces. In the past decade, 
novel experimental techniques accompanied with sophisticated computational models 
have allowed the successful characterization of several layered materials identifying the 
condition under which a superlubric state may occur. Most of the theoretical approaches 
studying this phenomenon are classically-based mechanical simulations of either 
phenomenological or explicit atomistic models of the sliding interface. Phenomenological 
model are able to treat relatively large interfaces, however they are limited to general 

conclusions with no material specific information. Atomistic models, on the other hand, 
account for the detailed structure of the interface, however due to their computational 
complexity they are limited to relatively small interface dimensions. Here, the registry 
index (RI) is presented as a simple quantitative geometric measure of the degree of 
commensurability between two surfaces. The RI is shown to fully reproduce the sliding 
energy landscape calculated by state-of-the-art density functional theory calculations 
for several layered materials such as bilayer graphene, h-BN, and MoS2, as well as 
corresponding tubular structures. Furthermore, the model fully captures experimental 
measurements of the sliding friction between a graphene flake and a graphite surface. 
The geometric nature of the RI model results in negligible computational costs allowing 
the treatment of very large systems which are beyond the scope of current advanced 
ab-initio calculations.

The Remarkable Graphen – a glimpse into the physics and 
chemistry of the material of the future
Carbon is one of the most diverse elements. One can find it at the end of the pencil, 
inside the living cell and on an exclusive ring. During the 80's and the 90's of the 20th 
century new allotropes of carbon were discovered and among them, the C60 molecule, 
which was discovered by a team of led by Richard Smalley of Rice University, a discovery 
that awarded the researchers the Nobel Prize, and of nanotubes discovered by Sumio 
Iijima of Japan. These systems are characterized by a cage-like structure and exceptional 
electronic and mechanical features. Finding these structures has revolutionized both 
Chemistry and Physics and technologies aspects derived from these materials. 

Graphite is known allotrope of carbon which is characterized by layered structure. 
Although the physics of a single layer of graphite (graphene) has been known since 1947, 
scientists believed that it is impossible to isolate single graphene layer, and that such a 
system would be unstable. Maybe that's why that only in 2004, Manchester University 
team of scientists led by Andre Geim succeeded in isolating a single graphene layer and 
in measuring its extraordinary physical properties. This discovery led to technological 
revolution in physics and chemistry as currently graphene structures can be produced 
in sizes ranging from nano-strips - that may be used for nano-electronics to TV screen-
sized boards used for touch screens. 

In this lecture I will give a glimpse into graphene's short history and review some of the 
physical and chemical properties of these remarkable systems.
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Batsheva Kerem
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Batsheva Kerem is a Professor at the Hebrew University of Jerusalem. 
She was part of the team that discovered the CFTR gene. She developed 
population-screening methods for identification and prevention of CF 
among the Jewish and Arab peoples worldwide. Prof. Kerem is currently 

focusing on developments of new therapeutic concepts for patients carrying splicing and nonsense 
mutations. Additionally, Prof. Kerem has been investigating the genetic basis of chromosomal 
instability in cancer development. Her recent studies revealed that cancer genes force cells to 
proliferate without sufficient levels of nucleotides, which are required to support DNA replication, 
leading to replication fork collapses and DNA breaks. Prof. Kerem is a member of EMBO and the 
HUGO Council. She serves on the editorial board of the EJHG and EMBO Reports. At the Hebrew 
University she chairs the National Genomic Knowledge. Prof. Kerem received numerous prizes 
including the Emet Prize in 2008. Prof. Kerem has published over 100 papers.

The Molecular Basis for Chromosomal Instability in Early Stages 
of Cancer Development
Chromosomal instability in early cancer stages is caused by stress on DNA replication. 
The molecular basis for replication perturbation in this context is currently unknown. 
We studied the replication dynamics in cells in which a regulator of S-phase entry and 
cell proliferation, the Rb-E2F pathway, is aberrantly activated. Aberrant activation of this 
pathway by HPV-16 E6/E7 or cyclin E oncogenes significantly decreased the cellular 
nucleotide levels in the newly transformed cells. Exogenously supplied nucleosides 
rescued the replication stress and DNA damage, and dramatically decreased oncogene-
induced transformation. Increased transcription of nucleotide biosynthesis genes, 
mediated by expressing the transcription factor c-Myc, increased the nucleotide pool and 
also rescued the replication-induced DNA damage. Our results suggest a model for early 
oncogenesis in which uncoordinated activation of factors regulating cell proliferation leads 
to insufficient nucleotides that fail to support normal replication and genome stability.

Makoto Kobayashi
High Energy Accelerator Research  
Organization (KEK), and Japan Society for  
the Promotion of Science (JSPS)

Makoto Kobayashi’s academic background includes a Ph.D. in physics, 
Nagoya University, 1972, and B.S. in physics, Nagoya University, 1967. 
His carrier experiences include Professor at the High Energy Accelerator 

Research Organization and Executive Director of the Japan Society for the Promotion of Science. 
Prof. Kobayashi was awarded the Nobel Prize for Physics in 2008 and The Order of Culture also 
in 2008.

Development of Particle Physics
Particle physics emerged around 1930 and experienced a revolutionary progress in 1970s, 
which evolved to the Standard Model of the elementary particles. In these developments, 
there were many important works, both experimental and theoretical, which stimulated 
the progress. The lecture will cover these subjects putting some emphasis on my own 
experience.

Roger Kornberg
The Department of Structural Biology,  
Stanford University

Professor Kornberg received a Ph.D. in Chemistry from Stanford 
University in 1972 for his demonstration of the diffusional motions of 
lipids in bilayer membranes, termed flip-flop and lateral diffusion. He was 
a postdoctoral fellow and member of the scientific staff at the Medical 

Research Council, where he discovered the nucleosome. Professor Kornberg joined the faculty 
of Stanford University in 1978 as Professor in the Department of Structural Biology. He and his 
research group have made several fundamental discoveries concerning the mechanisms and 
regulation of eukaryotic transcription, ultimately leading to Professor Kornberg's 2006 Nobel Prize 
in Chemistry for his studies of the molecular basis of eukaryotictranscription. Professor Kornberg's 
research group discovered the mediator for transmission of gene regulatory signals to the RNA 
polymerase machinery and determined the atomic structure of the machinery in action. He is  the 
author of over 200 published papers and is a Member of the United States National Academy of 
Sciences and the American Academy of Arts and Sciences.

Bridge to the Future
Basic science is the best possible bridge to the future for all nations, great and small. 
Basic research in fields ranging from mathematics and physics to medicine is unique in 
its impact on society: It is the source of progress in the human condition, from our most 
primitive state to modern times; it is no less our hope of improvement in the future in 
all regards, technological, medical, and social; it is feasible on all scales and generally 
accessible; it is an agent of economic development; it is a force for human values; it is 
apolitical; and it is atheistic, in the best sense of the word.

Basic biomedical research provides a compelling example. The major advances in 
medicine have all come from the pursuit of knowledge for its own sake. This pursuit 
depends on ideas, and so is international, cross-cultural, and ultimately individual. The 
exchange of ideas is key, and engenders cooperation and understanding. Remarkably, 
despite a general appreciation of these important lessons of history, they are often 
forgotten.
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A Personal History
By good luck, I discovered my calling at about the age of many in this audience. A high 
school chemistry course made the difference. It was about the principles of chemistry, 
demonstrated through simple experiments. One of these experiments, concerning the 
rate of movement of molecules in a liquid, motivated the rest of my career. It became 
the object of my study in college and the basis of my graduate study and Ph.D. thesis, 
leading eventually to my current research.

Although I never received instructions from my teachers, and never followed in their 
footsteps, I benefited from their example. I followed a path that was my own, but which 
was illuminated by the great scientists who preceded me.

In the end I discovered what they had found before me, the joy of a life in science.

Yuan T. Lee
The Institute of Atomic & Molecular  
Sciences, Academia Sinica, Taipei, Taiwan

Born in Taiwan in 1936, Yuan T. Lee received his B.Sc. degree from 
Taiwan University in 1959 and Doctorate from UC Berkeley in 1965. He 
joined Prof. Dudley Herschbach at Harvard as a post-doctoral fellow in 
1967. He has held positions as Professor of Chemistry at the University 

of Chicago and UC Berkeley, University Professor at the UC Berkeley, a principal Investigator 
in the Lawrence Berkeley National Laboratory, and as President of Academia Sinica. He has 
received numerous awards and honors, including the 1986 Nobel Prize in Chemistry, the U.S. 
National Medal of Science, Faraday Medal from the Royal Chemical Society of Great Britain, the 
Jawaharlal Nehru Birth Centenary Medal from India, Ettore Majorana-Erice-Science for Peace 
Prize from the Ettore Majorana Foundation and Centre for Scientific Culture of Italy, and Kolos 
Prize and Medal from Poland. He has received Doctor Honoris Causa from 37 universities and 
was elected to be a member of various academies throughout the world. Aside from his scientific 
interests in the elucidation of dynamics of chemical reactions and photochemical processes, he 
has also directed much of his attention to the advancement of international scientific developments 
and to the promotion of general public affairs. He has served as an advisory board member on 
numerous national and international organizations, including the US Department of Energy, Welch 
Foundation (USA), Chief Advisor of the Science and Technology Advisory Group to the Prime 
Minister (Taiwan), International Scientific Council of the Israeli-Palestinian Science Organization, 
Science and Technology in Society Forum, RIKEN (Japan), and Okinawa Institute of Science and 
Technology. He is elected to be the next President of the International Council for Science (ICSU) 
and will take up the position in October 2011.

Dynamics of Chemical Reactions and Photochemical Processes
Every macroscopic chemical transformation, whether it is atmospheric ozone depletion 
or the burning of a candle, consists of millions of microscopic chemical events that involve 

collisions between molecules. It has been the dream of scientists for a long time to observe 
and understand the details of molecular collisions that transform reactant molecules into 
product molecules with our naked eyes. During the last several decades, because of the 
advances in crossed molecular beams method and laser technology, especially from the 
measurements of product angular and velocity distributions, it has become possible to 
“visualize” exact details of how chemical reactions take place through molecular collisions 
or through photochemical processes.

In this presentation, in addition to illustrating experimental details of molecular beams 
method, prof. Lee will include personal experiences of engaging in the field of chemical 
dynamics during the last forty years.

Science, Technology and Sustainable Development of Human 
Society 
During the long history of mankind, the planet of earth was deemed to be an infinitely 
large place. However following the industrial revolution and especially during the twentieth 
century things changed dramatically. The world population increased from 1.5 billion to 
6 billion and the earth has shrunk in relative terms. This sudden transition from “unlimited 
earth” to “limited earth” has extremely significant consequences, yet the development of 
human society, moving along the track of infinity for a long time, has not seemed to be 
able to adapt to the new reality that the earth is “limited.”

On the “limited earth,” perhaps the most important challenges for scientists are problems 
related to the use of energy and the impact on our living environment. The “developed” 
countries’ patterns of growth obviously are not the ideal models for “not yet over developed” 
countries to emulate. We need to find a new, sustainable way of development for the 
entire human society on earth, paying special attention to harmonizing the relationship 
between humankind and nature.

We should all recognize the fact that the increasingly interconnected world cannot be a 
safe place if a large portion of its population still suffers from poverty, diseases, illiteracy, 
unemployment, and other barriers to survival. Scientists can play key roles in finding 
the solutions to these problems. If we learn to solve problems together; learn to share 
knowledge, new technological options and the limited resources available; and learn 
to respect and understand different cultural heritages, it will be possible to realize the 
establishment of a genuine global village that enables sustainable development for all.

This is the first time in human history that all human beings on earth have been faced with 
learning to work together and live together as one family in a global village. Our future 
depends entirely on how effectively the entire world can function as a community. This is 
a necessary awakening – vital for the survival and sustainable development of mankind.
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Ron Lifshitz
The Raymond and Beverly Sackler School of Physics  
and Astronomy, Tel Aviv University, Israel

Ron Lifshitz is on the faculty of the School of Physics and Astronomy at 
Tel-Aviv University. He completed his Ph.D. at Cornell University under the 
supervision of David Mermin, working on the symmetry of quasicrystals. 
During his stay as a postdoctoral researcher at the California Institute of 

Technology, where he worked with Michael Cross and Michael Roukes, he also began to study 
mechanics at the nano-scale. Ron Lifshitz's research group studies quasicrystals, with emphasis 
on their symmetry, the implication of quasiperiodic long-range order on their physical properties, 
their source of stability, as well as why they even form to begin with. At the same time, Lifshitz's 
group also performs theoretical research in nanomechanics, studying questions ranging from the 
nonlinear dynamics of nanomechanical systems, through the mesoscopic physics of phonons in 
nanoelectromechanical systems, to quantum electromechanics. 

What is a Crystal? New Answers to an Old Question
In 1982 Dan Shechtman discovered a new kind of crystal that seemed to contradict 
the laws of nature. His discovery, for which he was awarded the 2011 Nobel Prize in 
Chemistry, ignited a scientific revolution, which demonstrated that in science what may 
seem impossible today might turn out to be real tomorrow. We will review this scientific 
revolution and the many ways that it has changed science.

Tsevi Mazeh
The Raymond and Beverly Sackler School of Physics 
and Astronomy, Tel Aviv University, Israel 

Tsevi Mazeh is a professor of astronomy and astrophysics, as well as 
the Oren Family Professor of Experimental Physics, at Tel Aviv University. 
In 2009, he was the recipient of the Weizmann Prize for Research in 
Exact Sciences. He has been studying extra-solar planets for the past 

30 years, including the period during which such an endeavour was quite unpopular.  In 1989, 
one of the investigations he initiated led to the discovery of the first candidate for an extra-solar 
planet. Prof. Mazeh is a science team member of the CoRoT French satellite and a participating 
scientist in the American Kepler space mission, both of which are searching for extra-solar planets. 
Presently, he is concentrating on the analysis of the lightcurves obtained by these two satellites, 
in order to discover new binaries and derive stellar rotations. Prof. Mazeh served as the director 
of the Wise Observatory, located in Mitzpe Ramon, Israel. He additionally served as the Chairman 
of the Astronomy and Astrophysics Department and as the Director of the Sackler Institute for 
Astronomy at Tel Aviv University.  Furthermore, he was a visiting fellow at All Souls College at 
Oxford University in England and at the Radcliffe Institute for Advanced Studies at Harvard, USA.

Prof. Mazeh authored a Hebrew textbook for university students that is entitled, "An Introduction 
to Special Relativity". He is also involved in the community of scientists who grapple with the 
connections between religion, science and politics. He was for many years the chairman of the 
Oz Veshalom-Netivot Shalom, which is a political religious movement for peace. He is one of the 
two editors of "Drishat Shalom, Reading Peace and Justice in the Torah", a Hebrew publication 
that was published in 2010. 

Extra-solar Planets
Since the days of Copernicus, when it was realized that the Earth is a planet that orbits 
the Sun, astronomers have been seeking to find planets that orbit other stars. This has 
been quite difficult, as planets are extremely faint and are so distant from Earth. However, 
in the last 15 years, astronomers have finally succeeded in discovering planets that orbit 
other stars, some of which are very different from those of our solar system. These new 
discoveries will be reviewed, including the most recent ones, which were discovered by 
two satellites that had been launched in a search for extra-solar planets.

Eran Meshorer
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Dr. Eran Meshorer is the Joseph H. and Belle R. Braun Senior Lecturer 
in Life Sciences in the Department of Genetics, at the Hebrew University 
of Jerusalem. Eran obtained his Ph.D. in Molecular Neuroscience at 
the Hebrew University and performed his postdoctoral studies at the 

National Cancer Institute (NIH, USA). Since Eran’s return to Jerusalem in 2007 as an Alon Fellow, 
he has been active in identifying the mechanisms that support self-renewal and pluripotency (the 
ability to generate every cell type) in embryonic stem cells. Eran is the recipient of several recent 
awards including the Rom Prize in Genetics (2008), the Farkash Prize for Life Science (2009), the 
Elkes Award for Psychobiology (2010), the European Research Council (ERC) Award (2011) and 
the Klatchky Prize for the advancement of the Frontiers of Science (2012). His group currently 
combines state-of-the-art live imaging with genomic approaches to study embryonic stem cell 
differentiation and somatic cell reprogramming.

Embryonic Stem Cells
Embryonic stem (ES) cells are derived from the developing embryo at the blastocyst stage. 
ES cells are the only cells that have the dual capacity to self-renew (divide) indefinitely, as 
well as to generate every cell type in the human body. As such, they hold great promise 
as tools to study differentiation and development, to model human diseases in the lab, 
and as potential clinical therapeutic agents for a variety of degenerative human diseases 
including Parkinson’s disease, Alzheimer’s disease, diabetes, and many more. While 
ES cells involve some ethical concerns regarding the use of human embryos, a new 
technology has recently been developed that enables the generation of ES-like cells 
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(termed ‘induced pluripotent stem cells’ or ‘iPS cells’) from differentiated cells such as 
skin cells or blood cells and many other cell types. This revolutionary technology has the 
potential to generate patient-specific ES-like cells, avoiding the use of human embryos 
and the fear of immune rejection. The lecture will cover milestones in ES cell biology and 
recent discoveries in stem cell research, from cloning frogs to cloning mammals, the first 
isolation of mouse and, later, human ES cells, and the more recent advance in generating 
iPS cells by “reprogramming”. This technology will be demonstrated by introducing iPS 
cells that have been prepared from skin cells of Huntington’s disease patients.

Nathan Ran
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Ran Nathan is a full professor in the Department of Ecology, Evolution 
and Behavior, the Chair of the Alexander Silberman Institute of Life 
Sciences at the Hebrew University of Jerusalem and the Director of the 
Movement Ecology Minerva Center. He received his B.Sc. degree in 

biology in 1992 and his Ph.D. degree in 2000, both from the Hebrew University of Jerusalem. 
He was a Post-Doctoral Fellow and Research Associate at Princeton. From 2001 to 2003, he 
was a Senior Lecturer at Ben-Gurion University and was appointed as Senior Lecturer (2003), 
Associate professor (2005) and Full Professor (2009) at The Hebrew University of Jerusalem. 
Nathan's research team studies various aspects in movement ecology: bird migration, animal 
foraging, seed dispersal, long-distance dispersal, biological aerial transport processes, navigation, 
plant-animal interactions, mechanistic modeling and plant recruitment. He was contributed to the 
mechanistic understanding of dispersal and other movement processes and to the conceptual 
unification of movement research by introducing the rapidly growing field of movement ecology. 
He founded and led the Movement Ecology Group (International Research Group at the Institute 
of Advanced Studies in Jerusalem, 2006-2007). He has served as the editor for top ecological 
journals, including Ecology Letters and the Journal of Ecology. Ran Nathan is the Adelina and 
Massimo Della Pergola Chair of Life Sciences (2011). He received the International Collaboration 
Award, Australian Research Council (2011), the Bessel Award, Alexander von Humboldt Foundation 
(2006) and the Ben-Porath Prize for Outstanding Young Researcher, (2005).

An Emerging Movement Ecology Paradigm
Understanding and predicting the dynamics of complex ecological systems are best 
accomplished through the synthesis and integration of information across relevant 
spatial, temporal and thematic scales. Movements of organisms play a key role in various 
ecological and evolutionary processes, encompassing diverse phenomenon such as 
foraging within a specified region, dispersal away from the current home range, and 
seasonal migration across continents. Recent advances in mechanistic modeling and 
tracking technology have enriched our capacity to disentangle the key parameters 
affecting movement processes and to accurately characterize movement patterns. In lieu 

of this favorable background, movement ecology has recently emerged to facilitate the 
unification of movement research. Movement ecology aims at investigating the explicit 
links between the internal state, the motion and the navigation capacities of the individual 
and the external environmental factors affecting its movement. It links the four existing 
paradigms for studying movement – the random, biomechanical, cognitive, and optimality 
approaches, which have long been loosely linked to each other – and offers a cohesive 
framework as a unifying theme for developing a general theory of organism movement. 
In this talk, I will present the basic principles of the movement ecology approach, and 
will illustrate its application to study different movement phenomena by various species, 
including bat foraging and navigation, seed dispersal and bird migration.

Haim Rabinowitch
The Robert H. Smith Institute of  
Plant Sciences and Genetics in Agriculture, 
The Hebrew University of Jerusalem, Israel

Born in Israel, Professor (emeritus) Haim D. Rabinowitch earned all his 
academic degrees at the Hebrew University of Jerusalem. In 1976, he 
joined Hebrew University's faculty.  He was elected Dean of the Faculty 

of Agriculture in 1997, and later Rector of the Hebrew University. His basic research focuses on 
plant physiology, biochemistry and genetics of vegetable crops and applications in horticulture. 
Recent examples include studies of florogenesis and seed production in alliaceous crops that led 
to breeding of seed propagated short-day hybrid shallot; fertility restoration in garlic and breeding 
for seed propagated crop; delivering functional genetic materials into seeds and its expression 
in the developing plants. His research laid the foundation for a flourishing Israeli hi biotech 
seed industry. Prof. Rabinowitch has published over 125 scientific papers, and edited leading 
textbooks on alliaceous crops.  He serves on the editorial boards of various scientific journals, 
has chaired numerous  steering committees, international symposia and workshops, and public 
committees. He was commissioned by UN agencies to advise developing countries, has taught 
in numerous international courses, and trained thousands of experts in Israel and worldwide. 
Gardening and walking are his two favorite outdoor activities; theater and movies his preferred 
indoor entertainment. Making superb humus and onion soup are his cooking specialties; the 
rare-to-find medium-done quality hamburger, his favorite food.  He favors Israeli folk music; and 
delights in good conversation with friends and family over a glass of dry red wine and freshly cut 
watermelon skewered with salty cheese. He loves his work, teaching included; yet the jewels in 
the crown are his family and friends: his best friends are his ever-young wife, Shoshanna, children 
and their spouses, his six grandchildren.

Sex, Life and Vegetables or When you are told that your research 
is heading to nowhere – that is a sign to continue
Will be delivered during the ASC week
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Re’em Sari
The Racah Institute of Physics,  
The Hebrew University of Jerusalem, Israel

Dr. Re’em Sari graduated from the Hebrew University in 1998, with a PhD 
in astronomy, focusing on violent stellar explosions, otherwise known as 
gamma-ray bursts. In 2003, he became an associate professor at the 
California Institute of Technology, and in 2007, he became a professor at 

the Hebrew University. Over the years, he has won various awards, including the Warner Prize from 
the American Astronomical Society, the Frenkiel Award from the American Physical Society, and 
the Bruno Prize from the Rothschild Foundation. Within the subject of astrophysics, his research 
focuses on high energy astrophysics, the formation and the evolution of planetary systems, and 
the dynamical processes in galaxies.

Formation and Evolution of Planetary Systems
Less than twenty years ago, only one example of planetary systems was known. Presently, 
thousands of planets are known to orbit other stars. Additionally, the exploration of our 
outer solar system enables the investigation of pristine bodies, left-behind relics from the 
epoch of planet formation. Together with observations of disks of gas and dust around 
that orbit young stars, we currently posses information that enhances our understanding 
of the processes involved in the formation and the evolution of planetary systems. These 
new findings spark our imaginations, and signify the beginning of a journey for life outside 
the solar system.

Idan Segev
The Alexander Silberman Institute of Life Sciences and  
The Edmond and Lily Safra Center for Brain Sciences,  
The Hebrew University of Jerusalem, Israel

Idan Segev is the David & Inez Myers Professor of Computational 
Neuroscience and former Director of the Interdisciplinary Center for 
Neural Computation (ICNC) at the Hebrew University of Jerusalem, where 

he received his B.Sc (1973) in Math and Ph.D (1982) in experimental and theoretical neurobiology. 
He initiated the prestigious international EU course in computational neuroscience (starting in 
Crete, Greece then in Trieste Italy and presently in Frieburg, Germany). His work is published in top 
journal such as Science, Nature, PNAS and he received several awards including “best teacher” in 
international brain-courses. His research team utilizes computational and theoretical tools to study 
how neurons, the elementary microchips of the brain, compute and dynamically adapt to our ever-
changing environment. In recent years, his group worked jointly with several experimental groups 
worldwide in an endeavor to model a whole piece of the mammalian cortex with the ultimate goal 
to unravel how local fine variations within the cortical network underlie specific behavioral function 

and may give rise to certain brain diseases or to a healthy and “individual” brains. Idan Segev takes 
a keen interest in the connection between art and the brain and recently co-edited an “Artists” 
book with original etchings by the ten top Israeli artists that was prompted by an encounter with 
ICNC researchers.

The Blue Brain
Abstract will be delivered during the ASC week

Hermona Soreq
The Alexander Silberman Institute of Life Sciences,  
The Hebrew University of Jerusalem, Israel

Hermona Soreq is the Charlotte Schlesinger Professor of Molecular 
Neurobiology and a founding member of the Hebrew University’s 
Edmond and Lily Safra Center for Brain Sciences. Her research focuses 
on the mechanisms underlying malfunctioning of acetylcholine signaling 

in muscle, nerves and blood cells; which entails neuromuscular, neurodegenerative (Parkinson's 
and Alzheimer's), and inflammatory diseases; and involves changes in pre-mRNA processing and 
micro-RNA regulators. This research has led to over 260 peer-reviewed journal articles and seven 
books. Therapeutic interference with impaired signaling processes by Oligonucleotide-mediated 
treatment is currently in Phase 2 clinical trials in Jerusalem and Tel Aviv for inflammatory bowel 
disease (at BioLineRx).

Anxiety and the Immune System
A recent report attributes to depression evolutionary contribution to pathogen-host 
defense, yet primarily cites early development examples and cholinergic signaling-
related genes. In this lecture, we will examine the hypothesis that in post-reproductive 
and evolutionarily ‘blind’ years, depression may inversely weaken pathogen-host 
defense, compatible with the antagonistic pleiotropic hypothesis which predicts some 
inverse effects for certain genes. Among 15,532 healthy volunteers where we tested this 
concept, inflammatory parameters were associated with depression scores. Debilitated 
cholinergic blockade of inflammation was implicated as an underlying mechanism, and 
escalating depression scores further associated with increased circulation cholinesterase 
activities; furthermore, depression, inflammation and cholinesterase activities all increased 
with aging. Metabolic syndrome patients with higher risk of diabetes showed increased 
cholinesterase levels, but not depression, whereas diabetics presented simultaneously 
increased depression, inflammation and cholinesterases, suggesting that cholinergic 
impairment precedes depression. Also, in the entire cohort combined inflammation and 
the diabetic biomarker hemoglobinA1C associated with elevated depression. Our findings 
indicate that malfunctioning cholinergic regulation weakens the otherwise protective link 
between depression and pathogen-host defense, with global implications for aging-
related diseases.
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MicroRNAs in the Interface between Inflammation and 
Neurodegeneration
By targeting transcriptional or other regulator genes, microRNAs can affect neuron-glia 
and/or brain-to-body signaling, modifying cognitive states. Given that acetylcholine (ACh) 
suppresses both anxiety and inflammation, microRNAs could co-modulate neuronal and 
immune functions by silencing multiple and partially overlapping cholinergic target genes. 
For example, stress-inducible increases in microRNAs targeted to the 3'-untranslated 
region of the acetylcholinesterase (AChE) transcripts (e.g. miR-132,-125b) can elevate 
cholinergic signaling and limit cytokines production and brain penetration. This would 
attenuate the activation of cytokine-responding neurons, affect higher brain functions, 
and resolve damages to neurotransmission, plasticity and cognitive reactions. Inversely, 
the sharp decline of miR-132 in the Alzheimer’s disease brain may associate with 
cognitive deterioration and explain the limited decrease in AChE in the diseased brain in 
spite of massive losses of cholinergic neurons. Correspondingly, we discovered miR-132 
increases in both intestinal inflammation and post-stress anxiety, and observed anxiety 
and inflammation-associated changes in AChE-targeted miRs in peripheral human tissues 
and ischemic stroke model mice. These may become disease biomarkers and targets 
for therapeutic interference aimed at regaining homeostasis, yielding novel biomedical 
insights in the neuro-immune interface of neurodegenerative disease.

Ady Stern
The Department of Condensed Matter Physics,  
Weizmann Institute of Science, Israel

Ady Stern is a physicist at the condensed matter department of the 
Weizmann Institute of Science in Rehovot, Israel. He is mostly interested 
in the way quantum mechanics manifests itself in electronic systems. 
For example, he is interested in the way quantum behavior is affected 

by the size of an electronic system turning from microscopic to macroscopic, and the question 
of how the quantum nature of electrons may be preserved to large scales with the help of what 
is known as "topological states of matter". These interests also bring him to the field of quantum 
computation. Ady was born in Beer-Sheba, Israel, studied in Tel-Aviv University, and was a Junior 
Fellow at the Harvard Society of Fellows.

From Quantum Mechanics to Nano-Electronics
In my talk I will outline the basic principle that defines quantum physics: the notion of a 
particle's multitude of histories. I will then explain the circumstances at which this principle 
allows particles to be in several places at the same time, and the circumstances where 
that may not happen. Finally, I will describe how these general notions may take part in 
shaping the future of electronics.

Eilon Vaadia
The Institute for Medical Research Israel-Canada and  
The Edmond and Lily Safra Center for Brain Sciences,  
The Hebrew University of Jerusalem, Israel 

Professor Eilon Vaadia is the Director of the Edmond and Lily Safra 
Center for Brain Science (ELSC) at the Hebrew University of Jerusalem, 
Israel (HUJI). He completed his postdoctoral training in the Department of 

Biomedical Engineering at John Hopkins University, USA, before joining the faculty of the Hebrew 
University in 1983. Prof. Vaadia was among the founders of the University’s Interdisciplinary Center 
for Neural Computation (ICNC) in 1982 and was the head of the ICNC Ph.D. program for eight 
years. He has served as the Chairman for the Department of Physiology, as a member of the 
Hebrew University senate and as a member of the HUJI executive committee.  He was appointed 
to be the Jack H. Skirball Chair in Brain Research in 2005 and ever since 2009, has served 
as the director of the Edmond and Lily Safra Center for Brain Sciences. His research aims at 
understanding the brain’s computational processes involved in sensorimotor learning.  In recent 
years his team has been investigating adaptive computer “Brain Machine Interfaces” (BMI) that 
can read the brain’s intentions from its cells electrical signals, modify these signals in the event of 
a malfunction and control artificial devices by its signals. This work is primarily motivated by the 
deep conviction that only a true understanding of the working mechanisms of the brain, will lead 
humanity to discover clever, innovative solutions to cure brain injuries, neuro-degeneration, and 
psychiatric disorders for the young and old.

Brain – Machine Interface: How Computers Interact With the 
Brain
The brain is the command and control center of the nervous system. The enigma of 
the brain is one of the most challenging intellectual endeavors of the 21st century. With 
billions of neurons and thousands of kilometers of wiring fibers, our brain is probably the 
most complex machine in the universe. Yet, scientific and technological advancement in 
recent years have made it possible to begin addressing the principal questions regarding 
the brain’s computing and learning processes. Brain researchers can now follow how 
genes and molecules organize neurons as electrochemically active brain tissue with many 
billions of interacting computing elements. This lecture will address the question why we 
need a brain, and discuss a theory to explain the principles of brain function. A novel 
approach to brain research, will also be described, in which a computer interacts with the 
brain, deciphers the brain’s intention by reading its electrical signals and finally generates 
action, fulfilling the brain’s purpose. This is “Brain Machine Interface” (BMI). These BMI 
advancements can be used to create computer-aided methods for treating devastating 
brain malfunctions such as paralysis, Alzheimer’s disease and schizophrenia.
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Marta Weinstock-Rosin
The Institute for Drug Research,  
The Hebrew University of Jerusalem, Israel

Professor Weinstock-Rosin is married with four children. She received 
her Ph.D. degree in Pharmacology from London University, UK. During 
1966-1977 she held positions as Lecturer and Senior lecturer at London 
and Tel Universities and as Visiting Scientist at National Institute of 

Mental Health, U.S.A.  In 1981-2003 Professor Weinstock-Rosin held position as Professor in 
Pharmacology at the Hebrew University Medical School, Jerusalem and was appointed Chairman 
of the Pharmacology Department from 1983 to 1986. In 1987 she was appointed to the Leon and 
Minna Deutsch Chair of Psychopharmacology. In 2002 Professor Weinstock-Rosin was elected 
President of Israel Society for Neuroscience. In 2003, she received the “Alzheimer Disease Drug 
Discovery Award for Exelon” from the Institute for the Study of Aging, USA. Professor Weinstock-
Rosin is the author of 25 book chapters, more than 180 papers in peer reviewed journals, five 
worldwide patents and four patents pending. She serves as tutor to 54 postgraduate students for 
M.Sc. and Ph.D. degrees. Her research interests include morphological and behavioral effects of 
prenatal stress, and mechanisms underlying neurodegeneration in Alzheimer’s disease.

Adventures in Drug Discovery
In addition to a high frustration threshold, a drug developer needs to be familiar with 
chemistry, pharmacology, pathology biochemistry and physiology. Once a new 
compound has been synthesized and tested on target cells the results may not be what 
one expects or hopes for. It may be inactive when administered to experimental animals 
(a required step in drug development) and the project is usually abandoned. Occasionally, 
a compound turns out to be more active in vivo than one predicted from tests in isolated 
target cells, or it may act at different sites from those for which it was designed. My lecture 
will describe how we came to invent Exelon, a drug currently used for the treatment 
of Alzheimer’s disease, even though we were trying to make one for combatting drug-
induced respiratory depression. I will also relate the scientific adventures encountered 
during the development of another drug, ladostigil, which, in spite of its low activity 
on target cells, was found to be surprisingly active at a much lower doses on several 
systems other than those for which it was designed. This drug is now in clinical trials 
for the prevention of the neurodegenerative processes leading to the development of 
Alzheimer’s disease.  
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Keep in touch!
Try our website 

http://www.asc2012.ort.org.il

Join today ASC2012 facebook page 
Asian Science Camp 2012

You can always email us    
asiansciencecamp2012@gmail.com 
asc2012.israel@gmail.com 
Or personally contact to anyone of the  
Organizing Committee (page 10) 
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