From the President

Concern for man himself and his fate must always form the chief interest of all technical
endeavors, concern for the great unsol ved
minds shall be a blessing and not a curse to mankind. Never forget thisnidstef your
diagrams and equations.

Albert Einsteinaddress at California Institute of Technology, 1931

British Prime Minister David Cameron in a message celebrdsiragli Science Day
recentlys ai d, AiThe work of your scientists is

ways. o

Albert Einstein's words to the students at the California Institute of Technology more than
80 years ago are an apt legacy, writteepggomize modern Israehd its "technological
endeavors Indeed;they are echoed in PM Cameron's recent words. From saving the lives
of Syrian soldiers and civilians, to exporting 18aving and lifeenhancing technologies,

to actively fighting hungeand drought, Israel, with the Technion as a frontrunner, has
pioneered developments that are a blessing to mankind. We are determined that we will
maintain and enhance this orientation despite the increasingly difficult challenges that we

face as a countrand as an institution.

National and International Challenges

This is my first report to you in my second term as president and as such it will reflect on
the past as well as the futurddy first term was a remarkable adventtrdilled with
previouslyinconceivable challenges and accomplishmeMsst dramatic of all wathe
Technion's entry in a major capacity into the global arena. The opening of the Technion to
both New York and China within my first term of office resdlin a brandéhew realityi
onewhich we needed to create on the We had no previous experience or precedents to
prepare us. Yet we knew that with the talented people at our disposal, faculty members
with all the skills of entrepreneurship, military life and academic researdheat
fingertips we were taking a very reasonable, calculated risk. And indeed, we are
progressing well on both fronts, as you will read in this report, and these new dimensions

have had a dramatic impact on our home campus in Haifa.


http://www.ynetnews.com/articles/0,7340,L-4503008,00.html

We now need to sé¢tdown to the more mundane business of fleshing out our vision and
consolidating our breakthroughs overse¥ge also need to focus on the events at home,
in Israel, whichare impacting our institutioand whichneed to be addressed urgeniliye

most sgnificant challenge that we face is that the technological heart of the country is
moving south and leaving us, the Technion, far away in the north. The Israel Defense
Forces' technological units amoving to the Negev, and the city of Beer Sheva will
bemme the new focal point of technological activity. While this is a very positive and
necessary step for Israel, it increases the distagtwazen these components of tiagional
technologcal orbit, with which we have symbiotic ties, atiet Technion camys in the
north. The impat will be felt shortly both instudent registration humbers and in the
number of companiethatwill move away from the Technion's radius. We must prepare
to face this challenge wisely with the opening of Techniomdiras in aded locations,

with flexible and dynamic outreach and with other means.

Competing in a Global Economy

Many countries have lgen making a serious investmeant education and research to
sustain their futureThere is a dawning awareness that researdldamelopment are the

path to economic and ensuing political succésisgge amounts are being invested globally

to turn universities into worlgdlass institutions. University branch campuses in the Persian
Gulf and in China are widespread, MOOCs(Massive Open Online Courses) are
proliferating, the percentage of the world's students studying abroad is rising dramatically,

and globalization is increasingly becoming a measure of success and excellence.

The global economy is fagtoving and opermnd it regires serious efforts toompete
successfully within itWe in Israel are at an excellent starting point right now and we must
maintain it. Much of what has been accomplished till now has been based on local and
overseas philanthropy wonderful people whare committed to Israel's growth and
security. However, most of our donors are part of a generation that is disappearing and
few members of the next generation have the same orientdifenwill increasingly have

to depend on the government to maintaum global positia. Israel must take significant
steps just to keep up with theali#gy around us; the government needs to accelerate its
investments in reseeh and science infrastructur&lobal competition is getting tougher.

Standing still is not anption. There is a vital necessity invest in renewing the research



and scientific infrastructure in Israel which has been allowed to erode. Even though there
has been an upswing recenthe have to be exceedjly sensitive to the fact thegsearch
is linked to progress ansltherefore invaluable for Israel's future. We have gotto increase

our investments in science in technology now!!!

Welfare of Students

To achieve greatness as an institution we must focus on our students; they are the grass
roots on which we thrive. Their welfare became an issue over the years as the Technion's
rigorous striving for excellence in studies and achievements created stresses and quality
of-life issues for students. The resulting strategic decision to improwrtiesphere on
campus and to address the matters which impaired theabveelfare of Technion

students has brought about a dramatic transformation in the learning environment.

The report of the Comittee on Program Structure a8tudy Load, headed Brof. Yachin

Cohen, and on which | reported in detail in the 2013 President's Report, has created
considerable improvement in teaching at the Technion. Every faculty-eaalteated the
methods and the composition of its studies and has embarked on enplenthe
conclusions. The net n@$is already palpable: a mongendly, supportive atmosphere on
campus for the students. The Yanai Prize too has been a factor in this develdpment.
prize is awarded annually to outstanding academic staff menvherare selected for their
excellence in teaching. As the attached graph indicates clearly, it has been most effective.
It is notable as well that this year the Technion Student's Association was chosen as the
best in all Israeli universities. All thegeatures have contributed to an enhanced student

experience.
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Campus Enhancement

Another important component of student wellbeing is the physical dimersidmrmuch
attention has been paid to improving and developing our already remarkable campus.
Within the framework of an ovall, five-year master plan to develop the campus
infrastructure, headed by Prof. Shamai Assif, head of the Klutznick Center af ldria
Regional Studies and Prof Yehuda Kalay, dean of the Faculty of Architecture and Town
Planning at the Technion, many improvements have been initiated. An architect was

recently selected to renovate and upgrade both campus gates.

New Technion Man Gate - Rendition



Work continues on making the campus more accessible for people with disabilities. We
are striving taeachthe target of 5000 dormitory betishe most of any university in Israel

- but still not enough to meet the needs. The mostrgasecontribution from the Li Ka
Shing Foundationf China (established in 1980 by global entrepreneur and philanthropist
Li Ka-shing)for the improvement of the campus will be used, among others, to fund 500
dormitory beds within the next six months. Wave undertaken the restoration of the
historic Technion building in Hadar; the project will be headed by. Eroeritus Arnon
Bentur of the Technion's Faculty of Civil and Environmental Engineering. To the existing
Science Museum on the Hadar campus wkadd a studio, dclinic" and an archive for

the Faculty of Architecturanda facility for Technion activitiedt is our intention that the
historic building become an integral part of the Hadar neighborhood and contribute to the

advancement of thaital section of Haifa's urban environment.

Outside of Haifa, the new Tel Aviv campus was dedicated last summer in Sarona, a unique
restored area in the center of Tel Aviv. Built with the aid of a major gift from David Azriel,
the renowned architect aneteran friend of the Technion, it will house courses of the
Technion'Division of External Studies and Continuing Educatigiming engineers and

other professionals a chance to continue their education in the center of the country. The

first programthe Starup International MBA progranbegan lastall.

Faculty Recruitment

The above steps are crucial as well to our ability to compete within the framework of the
current challenges posed by the global higkshucation sceneHowever, our mostital

test is our capacity to continue to attract outstanding academics to our univ€aity.
recruiting efforts have been massive and sucukss$ detailed in this repdoly the Vice
President for Academic Affairs. The Ziep®raduate Student Villageasemerged as a
hugely successful tool for recruitmenit.is a very attractive amenity which we can offer

our young married candidates for academic staff positions

International Outreach

The Technion is now placed among the top technoédgcientific universities in the
world. The New York and China projects have provided us with interreltasibility and
exposure. In New York, we are currently recruiting faculty for the Jacobs TeeGoiorel!



Innovation Institute A few candidateshave been selected to join the staff and the
curriculum has been approved. In the fall of 2014, the first class will begin their studies in
Connective Media the hub of studies which was chosen to kick off the institute's
operationsProf. Craig Gotsmamf the Technion's Faculty of Computer Science, who was
the first and founding director of the instituigas replaced this year by Prof. Adam
Shwartzof the Technion's Faculty of Electrical Engineering. Prof. Gotsman made an
invaluable contribution to thestablishment of the JTCII and to setting its direction for the

future. We are indebted to Prof. Gotsman for his vital role in this pioneering project.

In the interest of enhancirmur global outreach we signed strategic agreements this year
with theFrench Ecole Polytechniquwith the University of Waterloo in Canada and with

the Hong Kong University of Science and Technology. We have taken additional steps in
the establishment of our campus in China. A cooperative agreement plan was presented to
the Chinese federal government asdvaiting to beauthorized.A team has been formed

to direct the program, headed by Brig. Gen. Jrb&she Marom who was Israefisst

military attaché in China and spedlandarinChinese.The team has been entrusted with
planning the campus and the curriculum and recruiting Chinese faculty members who will

come to the Technion campus in Haifa for orientation, study and training.

The MOOCS project which we described above has taken afhatrcally with the
opening, in January 2014, of our-bme course in English and Arabic, given by Prof.
Hossam Haick, of the Wolfson Faculty of Chemical Engineering and the Russell Berrie
Nanotechnology Institute. The course, presented on the Couetesark of educational
partner s, is entitled " Nanot @®Whstwudehteltpye and
registered for the oline course which will be the world's first MOOC on the Coursera
platform given in the Arabic languag€hirty thousand haveegistered for the English

language version.

The Technion International School will be offering an intensivee®k English summer
program for the first time this year. The Entrepreneurship and Innovation Program will
give overseas students an overviewisshel's business environment and will foster an
understanding of the development of modern technology companies and their

management. It is notable that our Technion International School has doubled the number



of its doctoral students. In total, we pamtly have 850 overseas students studying at the

Technion in all the different frameworks.

Technion International School Graduation

Applied Research

There is an apparedichotomy in research between basic scientific research and applied
research; tb former is based on pure curiosity and a desire to discover while the latter is
geared to achieving practical resuiltproducts and processes which will be used by
mankind Menahem Ussishhi aZionist leader and an enginegno spoke at the opening
ceremony of the Technion in 1925, said then that they are two sides of the same coin, and
the Technion has always been in accdihile grounding our students in basic scientific
research, we promote applied raskaat the Technion. It is th&urce whichleads to
economic strength; it provides a public service to the country whipeoming the lives

and standaraf living of the population. We have aently renewed our undertakirig

foster applied research. We have established funds to encourage faenaityers with

ideas for products to develop these initiatives and see them through the process of
commercialization. Ten such awards were distributed this year. In addition, a fund was
created to help support Technion companies, thereby providing assistaiechnion
faculty members involved in these companies, and also safeguarding the Technion's share
in them.Thirteen new companies were established this year within this framework, in the

fields of water purification, drug development, technology forgstal procedures and



others. The Technion Technology Transfer office, headed by Benjamin Soffer, has been
instrumental in fostering these developments in fields such as health care, drug discovery,

engineering and physical science, computer science giodautrition and cleatech.

Resource Development

Our international network of Technion Societies has always been, and continues to be, the
source and support of the Technion's major development projects. Their invaluable
assistance has been a determgnfactor in the Technion's growth and we are deeply

grateful to them for their continued aid.

The major partner in this network, The American Technion Society (AfESENtly
announced that Jeffrey Richard is slated to become the organization's nesnexXeéice
President in May of this yeaiMel Bloom, who has headed the organization for the past
thirty years, will become Executive Vice President Emeritéis welcome Jeffrey Richard
and look forward to continuing the outstanding cooperation and smwootking

relationships which have been so critical to our success.

Mel Bloom Jeffrey Richard

Since its beginning in 194@TS donors have given the Technion more than $1.9 billion
for scholarships, fellowships, faculty recruitment, academic chairs, research, buildings,
laboratories, classrooms, dataries, and moreWe are blessed to have the ATS and our
other international societies at our side, providing the support which we need to maintain

our excellence.



Peretz Lavie, President



Technion Governance- 2014

Technion Management

Prof. Peretd avie - President

Prof. Moshe Sidi Senior Executive Vice President

Prof. Gadi SchusterExecutive Vice President for Academic Affairs

Prof. Oded ShmueliExecutive Vice President for Research
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Prof. Boaz Golany Vice President for External Relations and Resource Development

Prof. Paul Feigin Vice President for Strategic Projects

Technion Deans
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Prof. Yoram Halevi- Dean of the Unit for Continuing Education and External Studies

Deputies of the Executive Vice Presidents
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Prof. Moshe Shpitalni Deputy Executive Vice President for Academic Affairs
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Prof. Yaacov MamaneDeputy Executive Vice President for Safety Affairs
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Prof. Yaakov OshmanFaculty of Aerospace Engineering

Prof. Yehuda Kalay Faculty of Architecture and Town Planning
Prof. Yehuda AssarafFaculty of Biology

Assoc. Prof. Amir LandesbeigDepartmentf Biomedical Engineering
Prof. Yuval Shoham Facuty of Biotechnology and Food Engineering
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Prof. Alon Hoffmani SchulichFaculty of Chemistry

Prof. Oded RabinovitchFaculty of Civil and Environmental Engineering
Prof.Irad Yavneh Facuty of Computer Science

Prof. Orit Hazzan Departmenbf Education in Science and Technology
Prof. Ariel Orda- Faculty of Electrical Engineering

Assoc. Prof. Efraim Lev Departmenbf Humanities and Arts

Prof. Aharon Befilal i DavidsonFaculty of Irdustrial Engineering and Management
Prof. Wayne Kaplan Faculty of Materials Science and Engineering
Prof. Ron Holzman Faculty of Mathematics

Prof. Pinhas Baloseph- Faculty of Mechanical Engineering

Prof. Eliezer ShaleV Rappaportaculty of Medcine

Prof. Noam Soker Faculty of Physics

The Technion International School (TI)

Prof. Anat Rafaelt Head of the Technion International School (TI)

The Jacobs Technio-Cornell Innovation Institute(JTCII)

Prof. Adam Shwartz Director, Jacobs Technie@ornell Innovation Institute



Academic Affairs

ProfessoMoshe Sidj Senior Executive VicPresidentcontinued to focusn a number of
key projectsand issuesvhich are currently on the Technion's agersiane of whicthave

alsobeen mentioned in other sections of this report

Undergraduate Program Structure and Study Load

The recommendations of the Committee on Program Structure and Study Load, aimed at
enhancing the quality of learning at the Technion, are being implemented according to the
planned schedule. The faculties adjusted the study program to the shortenedr gbgneste
one week) so that study and examination periods do not overlap. Mechanisms have been
implemented in the faculties for coordination of course assignments and to verify the
validity and appropriateness of examinations. Efforts have commenced for iempéeion

of mechanisms to ensure quality control of teaching and evaluation. Initial steps have been
undertaken by the Technion management to empower the teaching of the basic sciences
and disciplinary courses, as well as to upgrade the evaluation oftshatievements, with
respect to validity, reliability and fairnessA major issue is the preparedness level of
students entering the Technion in the basic mathematics and science subjects. Formal
implementation of more strict requirements is planne®@6, as moréssuesare to be
considered in the meanwhil€here is pogressn enhaning preparednessn conjunction

with the Technion Center for Rkéniversity Education. The main challenge in the coming
years is enactment by the faculties of a comgmelve academic evaluation of the
undergraduate studies program, regarding the breadth and depth of the basic courses, as
well as their number.lt is pleasing to note that this process has been-gtamped by a
number of faculties; in particular Elec@icEngineering, Computer Science, Physics and

Mathematics, and significant changes will already be implemented in 2014.
Prof. Yachin Cohen, who had led the Committee on Program Structure and Study Load,

assumed the position of Dean of Undergraduate &udiith particular aim to oversee this

process. He will present a report to the Academic Committee of the Board.

B.Sc. in Materials Engineering and Biology



There are currently two different undergraduate study programs withifabaty of
Materials Science andengineering: Materials/Physicand Materials/Chemistry. Both
reflect the program's emphasis on combining an advanced engineering education with in
depth fundamental scienc&he students are awarded two degrees:Sx.Bh materials
engineeriry and a BSc in eitherphysics orchemistry. It was théaculty of Materials
Science and Engineering that first introduced the concept of a dual degree encompassing
both a scientific discipline and an engineeringcgline to the Technion. The
incontrovertible success of this concept has led to its adoption by many Technion
departments and by other Israeli universities. It is the success of thmgtémialsphysics

and materialsthemistry programs, along with the expected increase in demand for
engheers and scientists in the interdisciplinary fields connectiatgrials with biology
(artificial implants, drug delivery systems, tissue engineering and tissue regeneration, bone
repair, etc.), that has led tRacultyof Materials Science and Engineggito initiate a joint
program with theFaculty of Biology. The materialsbiology program, approved by the
Technion Senate and by the Courfoil Higher Education, will be launched in Octoper
2014.

A materialsbiology student is expected to earn.&8in materialsengineering andiology

after completing 4.5 years (9 semesters) of studies. The course curriculum operates on an
annual basis. The program requires 189 credit points (CP) for graduation, 157 CP from
obligatory core courses, 22 CP from depantial elective courses, as well as 10 CP from
open elective courses. The obligatory core course points are approximatedyc2ht
materials, 23ercentiology, 10percentmathematics, and @ercentphysics. In addition,
specialized courses for the joint program have been defined by the two departments.
Faculty members specializing imaterials science andengineering for life-science
applications have been hired to help stimulate the evolution of this piogeérection in

engineeringlife-science education.

Training High School Teachers

Since 2011, in an unprecedented move designed to train a new and talented cohort of
science and technology teachers, the Technion's Faculty of Education in Science and
Tednology is offering a tuitioffree program, over two years, pérhe, for former

graduates of the Technion who wish to obtain an additional B.Sc. degree in science and



technology education. This training includes the requirements for obtaining-adigi
teaching certificate. The response continues to be overwhelming in the second and third
yearsi with about 250 students enrolling over the first six semesters. This influx has
completely changed the atmosphere in the department which has suffemeghfoyears

from low enrollment. This is only one initiative that the Technion is promoting to solve the

lack of qualified science and technology h&ghool teachers.

MOOCs (Massive Online Open Courses)

The use of MOOG&tyle courses, whether fulgnline for massive audiences, or for local

use, and incorporating the-salled "flipped classroom" model, has many proponents and
there is growing evidence that it can enhance student learning in many types of courses.
There are those that say that this apphoand technology will revolutionize higher
education, andhat it will do so sooner rather than later. The debate on the subject of
MOOCs in the Academic Assembbf the Techniorheld in February 3, 2013, and the
Workshop "Flippin' MOOCSs" heldt the Tebnionin June 2013 with the participation of

Prof. Daphne Koller, founder of Coursera, has prompted a number of programs to evaluate

broader implementation of the approach in the Technion:

1. The Technion has joine@oursera, with the flagship course beirgyof. Hossam
Haick's MOOC orNanotechnology and Nanosensonrghose firstoroadcastame online

on March 2, 2014 The course is given both in English and, for the first time in the world,
in Arabic. As ofMarch2014, approximatel$0,000 students had sigd up for the course

in English, with close t®,000for the course in Arabic, including participants from the
following countries: Saudi Arabia (over 700 applicants), Egypt (more than 600), daad Syr
(with some 400 candidates). Thonfagsedman recently galished an article in the New
York Times highlighting the course:
http://www.nytimes.com/2014/02/19/opinion/friedmbareakfastbeforethe-

mooc.html?ref=thomaslfriedman& r=0

2. Several irhouse MOOC:s initiatives are ongoing: (a) Prof. Hai€ldarseracourse
has been approved as is for graddatel study at the Technion; (b) The Mechiipae
university programhas initiated a MOOCs program to provide preparation for Technion

freshmen inchemistry, mathematics angbhysics. The chemistry MOOCs courseas


http://www.nytimes.com/2014/02/19/opinion/friedman-breakfast-before-the-mooc.html?ref=thomaslfriedman&_r=0
http://www.nytimes.com/2014/02/19/opinion/friedman-breakfast-before-the-mooc.html?ref=thomaslfriedman&_r=0

piloted insummer 2013, with development of tmathematics MOOCSs course currently in
progress and due to come onlinesimmer 2014; (c) Th&acultyof Computer Sciencis

currently developing a MOOCs course on "Introduction to Progniaugyi'.

3. In the "Flipped Classroom™” approach, students are expected to watch videos of
lectures and/or read preparatory materials before coming to class, where, rather than hearing
another lecture, they participate in opamded problem solving, active tutorials and othe
studentcentered activities.This approach was piloted, with great success, in a course on
numericalmethods at the Faculty of Chemical Engineering in 20A8. additional, fult

course pilot in the Faculty of Physics is underway in 2014, with moreduikes in flipped

format planned for next year.

Department of Humanities and Arts and Enrichment Studies

Professor Efraim Lev, seconded from Haifa University, is successfully meeting the
challenges alead of thalepartment.In particular he is stewarding the introduction of new
humanities courses, taught largely by Haifa University senior faculty, and which form the
initial set of "enrichment courses" amongst which students must choose athteast
courseqsix credit poing) during their degreesBased on the first yearexperience, both
students and teachers have provided very positive feedback concerning this new mode of
cooperation between the Technion and Haifa Univerdityfact, the Council of Higher
Education, inits second round of calls for proposals on promoting enrichment programs,
has endorsed this mode of cooperation by suggesting it as an option for other universities
and colleges to adopt.he Technion and Haifa University are working to develop a further
set of courses for the enrichment program beyond the 45 approved so far. An online,

interactive course was successfully piloted this year as part of the enrichment program.

Il n addition, t he depart me nupgiadedwithaall pema ge | ab
computers this year, thus enabling the addition of advanced programs and teaching
materials.

The department receivedgenerougsionation and as a result was able to refurbish and re

decorate the Technioorchestra anchoir offices. A further substantialonation has

recently been pledged to the music section of this department, for instruments and

equipment.



Dr. Chaiter gave the Technion a collection of paintings of famous composers which are
now hanging in the entrance of tehestra andhoir ofices i n t he Techni onds

Building.

International Review Committees

Two types of international review committees evalfiatelties and programs at Technion.

Oneisfii nt ernal o (international r e v theeothercso mmi t t e
Agxrnal 6 (international review committee apf
i CHE).

During 2013, we had one GoftwareeBnginearimggandon of o
Information System Engineeringd, whi ¢ h t &2 2013punderthe leddarship
of Prof. David Parnas of McMaster University, Canadathe time of writing this report,

the Committee has not yet submitiedevaluation and recommendations.

Programs for UltraOrthodox Students

This yearthe Technioropened the second geodesics group in BBreik. Now there are
28 students in the Ridechina(preparatory)course On campusthere are22 students
studying in the Mechina after having finished the-Mexhinacourse In April i May,
another Mechinavill open for ultraOrthodox women.By the end of this year abou8d

ultra-Orthodoxstudents are expected todatehe Technion.

Equal Opportunities for Arab Students

With funds fromthe Council of Higher Education and other funtfe Assistant to the
Senior Vice President for Promoting Minorities at the Techn®nadvancing an
intervention progranmamong Arab students based on four main strategies: (1) reducing
drop-out rate; (2) promoting academic excellence; (3) encaugagucents to continuéo
mastels and Ph.D.degres at the Technion; (4) promoting employment inatéxch sector
among those who finished their sies] and (5) recruihg excellent Arab scholars join

the Technion.In addition,work is in progressvith a private fund towards a strategy for
advancing the achievement of excellent young Aablentsin science and technology at

the Technion to include: higlevel convening to draw attention to the issue; focused



interventions at critidgunctures, including frgrans targeting elite high school students;
internships and job opportunities; and systemic data collection and analysis on the progress

of promising students

K-12 School Pupils Outreach and Influencing Choices

1. World Ort 7 Kadima 1 Mada - Anier Program

The idea of this program is to expose pupils from a2 to pre-academic scientific
content and together with the @rKadimai Mada Program and NalslHigh School to

continue the program until 2024.

2. The Kidma Program for Women

Twenty-severwomenwho have finishedheir highschool studiesire in the prograrthis

year, run tgether with the army. They are receiving intensive training in basic
technological fields, and are expected to continue in the area of technology following their

studies at the Technion.

This programwas initiated because aflack of women in the reser academic program

and it issupported by outside funding.

The Irwin and Joan Jacobs Graduate School

Immediately after the &ard of Governors'meeting the Dean of the Graduate School
circulated the approved d@ar plan to all academic units agéhduate programs with a
request for information on its implementation in their unit/progrdine information was

to be submitted in a table detailing the number of graduate students, separatelstéois
and doctoral degrees, expected in each of the texiears, based on expected faculty
recruitment and infrastructure developmentaddition, a text file detailing the faculty and
infrastructure needs to attain the growth was also submitted by each prodiaen.
information from the academic units aptbgrams is now being submitted to Technion
management for the preparation of a comprehensive business plan for implementation.
Due to health issues, the Dean of the Graduate School resigned from his position and a new

dean,Prof. Ben-Zion Levi, has recetly been appointed.
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Ph.D. Graduation

Natural Gas and Petroleum Engineering

The first cohort of 20 students has finished studies for a very successful master of
engineering degree with a specialization in natural gas and petroleum engineering. The
second one, of 17 students, is about to start their final projects shortly. The response of both
students and the guest lecturers has been very pdsii@enuch so that three graduates
have received invitations to pursue Ph.D. studies in Houston. Fthe graduates of the

first class are employed by the gas companies; two are studying towards their Ph.D. degrees
at Texas A&M University in Houston with scholarships from the Ministry of Energy and
Water. Others are employed in the refineries, eletitmapany, engineering companies,
private consultancies and others. It is also worth mentioning that a group from the second
class has just made it to the finals of the EAGE (European Association of Geoscientists and
Engineers) student competition, alomigh five other groups, ahead of groups from leading
universities worldwide. This program places the Technion in a position to develop both
technical and research capabilities in this important industry for the future of the country.
Off-Budget and OffCampus Programs

The Technion, as part of its mission to maintain the skills of graduates thifaulgmg-

learning, offers several nothesismasted programs in Tel Aviv.These programs include
Master of Engineering (ME) in some areas, Master of Reat&g¢MRE), Master of



Industrial Design (MID), Master of Architecture (MARC II) and Master in Business
Administration (MBA). These programs were designed for professionals from industry,
are taught paitime, usually for two years, and include-argdit inal project (out of a total

of 40 credits).Except for the MBAall other programs are budgeted by the PBC (Planning
and Budgeting Committeggndt au g h t in Tel Aviv as well
Teaching in the TeRviv area is important for makinipe programs accessible to the very
large number of engineers, architects, and science graduates who live and workiisere.
outreach provides an immeasurable service to Israeli industry, as well as to Israel's
Department of Defensiesaving many perseyears of work and travelThe Division for
Continuing and External Studies moved in July 2014 to the Technikarieli Sarona
Campus in central Tel Aviv.This 19" century campus with its unique atmosphere has
alreadybrought abouéin increase in endahent and interest by prospective students.

Apart from being taught also in Tel Avithese programs are managed by the Technion's
Irwin and Joan Jacobs Graduate Scheahctly like any othemasters program, and
admissions and student progress s¥rifdllow graduateschool regulations.

Two programs are not budgeted by PBIhese are the MBA program in Tel Aviv and the
New StartUp MBA that is taught full time, in English, also in Tel Aviowever, in all
academic aspects these programs are run b&azheli Division of Continuing Education
and External Studies and by tigeaduateschool in the same manner as the budgeted
programs. There is no difference in the admission standards, thieedeguades and

average, and the degree requirement.

The Technion International School (TIS)

The Technion International School (TIS) was established in October 20%2ocated at

the Mauerberger Building. TIS handles the development, managementaaketing of
academic programs for international students at the Technion, as well as managing
academic agreements between the Technion and universities as well asnieaigity

umbrella organizations wordide.

A major effort of TIS is facilitatinghe development of Englistpeaking programs, in order
to form a basis for attracting international studefisese programs are based on courses

identical to ones taught in Hebrew and they are also open to Israeli students who may study



(in English) alogside international students and thereby experience aspects of
multiculturalism and globalizationT | S 6 k e Vi thp 4yeagundemraduate program

in civil and environmentalengineeringi is entering its fifth year, with the first cohort of
studentsncluding 12 studentsavinggraduated in August 201Five of these graduates
chose to continue graduate studies at Technionf@ndothess opted to continue their
studies abroad alIT, Stanford, Johns Hopkins and Imperial Colleg&bout 1/3 of the
students in this program are regularly on the President and Dd@ansis Lists.

In addition TIS has developed special programs, including programs offering a freshman
year in engineering (in English and in Russian) allowing students to transfer torstudy i
Hebrew after completing their freshman year, and summer programs to be offered in
English, including"Engineering for Developing Communities”, thatas previously
conducted very successfully in Israel (twice) amtllepal. This year it will be conducted

in China. A new set osummer programs was started in thenser of 2013 and will run

again this year: Summer School of Engineering and Science offers academic courses in
four faculties (nechanicakengineeringaerospacengineeringmathematics andectrical
engineering). Another focus is in the development of summer programs that will start to

operate in the summer of 2014 amtrepreneurship andnovation.

Efforts also focus on developing graduate level studies in English; Technion has launched
a Full Time OneYear MBA'T Start up MBA in 2013, and will launch a egear Masters

of Engineering in Systems Engineering, to be offered in cooperation with the Division of
Continuing and External Education. Several faculties are now switching to tdach al
graduate studies in English (8t and PhD.) with the first onebeing the Faculty of

ChemistryTIS works with these faculties on recruitment of students and stiifieissues.

Through TIS the Technion currently maintains academic collaboraioeements with

197 universities in 37 countries, including both univergiigle agreements (enabling
student exchange and other forms of collaboration with any of the Tetdfiaicuities and
departments), and aldaculty-specific agreements. TIS also imains agreements with
umbrella organizations, such as CLUSTER (Consortium of Leading Universities of Science
and Technology)GE3 (Global Engineering Educational Exchange) and CMU (Community

of Mediterranean Universities). Agreements with universitie<hina, India, Korea,



Singapore, Taiwan and Thailand offer fellowships to encourage academic visitors from

these countries.

This year a special focusas placedon programs of the Israeli Government and the
European Union. TIS received funding from tHarfhing and Budgets Committee (PBC)

of the Israel Council for Higher Education (CHE) to support hosting of students from China
and India, and from the EU TEMPUS Program for the ECOMMIS collaborative effort for
development of teaching curriculum. In additidlS partnered and received approval for a
new EU TEMPUSprogram for the SYSERMO project which will develop teaching
curricula of space system engineering. TIS also partnered and received approval for
Erasmus Mundus EMAIL Il Program (for funding of stmdeand researcher

mobility). These programs involve collaborations with 88 universities from 46 countries.

Jacques Biot, President of Ecole Polytechniquéeft) signs an agreement for academic cooperation
with Prof. Peretz Lavie

In 2012/13 (the lasicademic year for which complete data is available) Technion hosted a
total of 725 international students and visitorsincluding 64 fulltime undergraduate
students studying in regular Hebrew programs, 105tifuk students in the English
speakingorograms developed and administered by TIS (freshman year of engineering and
B.Sc in civil and environmentalengineering)92 full-time graduate students, 98 ftilhe
medical students in the special Englggteaking program of the Faculty of Medicine516
visiting and research students, 131 pisttoral fellowsand 70 academic visitors.

Special efforts continue to be invested in collaboration with Miirough the MIT MISTI

program,sevenMIT students spergightweeks each on research internshipsria of the



Technion labs in 2IR/13. Through the TMIP Prograto Technion students speftl2
weeks on research internships in one of the MIT labe &dditional students postponed
their visit to 201314 academic year and are now theaadthreeotha applicants would
like to go during summer 20134 hoping to get additional funding by then).

International relations developed by TIS also provide a resource for enriching the
experience of Technion students, throughsthhdentexchange programThis program is

open to excellent undergraduate students in their third year of stuleie2012/13, 51
Technion students spent a semester or a year abroad, in universities in Europe, North
America, South America, Australia and Asidn addition some 60 Ténion students
participated in the IAESTE summer internship program, which allows students to spend a
summer working in a firm or organization in another coun8pecial efforts are currently
being invested to develop additional programs allowing annatinal experience for
Technion studentsFor example, 18 Technion students went for a special sernatd in

Korea, together witHfellow students from the USA, Germany, Korea and Chitha.
addition, 17 Technion students participated in various surpnograms abroad, like TIS
Engineering for Developing Countries program held in Nepal, a Chinese Language Course

in Shantau and Shanghai summer school for civil engineering students.

Professor Arnon Bentur, the founder and fivsad of TIS stepped down the end of 2013

and was succeeded by Professor Anat Rafaeli who was appoitheadasf TIS.
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Students Participating in "Engineers Without Borders" Program



The Jacobs TechniotCornell Innovation Institute (JTCII)

The Joan and IrwidacobsTechnionCornell Innovation Institutés progressing very well
and plays a key role within Cornell TechBy offering interdisciplinary duatlegree
programs in the applied informatidbiased sciences, the Jacobs Instituiags a global
perspective to resech and education with an emphasis on technology transfer,

commercialization, and entrepreneurship.

The Jacobs Institutembodies the academic partnership betwieermTechnion and Cornell

on the Cornell Tech campusThe Jacobs Institute departs fromaditional academic
departments and is organized in three interdisciplinary hubs selected for their relevance to
the New York City economyConnective Mediawhich focuses on extracting and using
information from a variety of media data sourddsalthier Life, which will create better

health care information systems, mobile health care applications, and medical devices; and
Built Environment which aims to increase the efficiency and sustainability of urban
environments at all scales, including throughubke of sensebased dataln addition to

the academic faculty employed ltlye Jacobs Institute, a dynamiadustrial affiliates
program provides a valuable source of local technology experts and seasoned

entrepreneurial mentors.

Faculty hiring for JTClis in high gear, both for Techniaffiliated and Cornelbffiliated

faculty. A number of senior candidates have interviewed and offers have been Tinade.
instituteexpecs to hire 34 facultymemberdy fall 2014.

The dual MS degree imformationsystems, with concentration iconnectivemedia, was
officially launched in a press conference with Mayor Bloomberg on (0113 A number

of industrial collaborators among the traditional and new media companies were announced
as well. With the externahelp of Magire AssociatesInd.an fmanbl mMmanagement
firm, a marketing plarwas built and executedThis includes conducting infmation
sessions at leading universitidsaving apresence at graduate student events, and
distribution of electronicand printed advertising materials, email and other media
advertising campaignsiAbout 60 students applied to the program ahé goal is to
successfully recruit at lea$0 students for théall 2014 class.



A workshop was held at Cornell Tech on OcPd13, bringing togther the Technion and

Cornell Principal Investigators (PI's) the ten joint projects to report on their activities for

the year. Based on this, a second year of researithfund threejoint projects ando a

lesser extent two otherdnew Call for Joint Projects invol

anda Pl at Cornell Techas been issued

An Advisory Council with ten leading figures was established and the first meeting was
held on January 28, 2014.

The JTCIl Postdoctoral Innovation Fellows Program is a unique prodesigned to
encourage andupport entrepreneurial efforts of technologists with expertise at tbe Ph
level. In response to thwall for spring 2014, six such Fellows jedJTCII in Jamary 2014,

of which three are from Israel and three from the USA.

Relationships of various sorts with industrial partriease started to be builiOf special

note is a relationship with Toshiba, who desires to establish an R&D presence in the USA
in corjunction with an academic partnefhis may lead to a more significant relationship

in the future, possibly also docation on Roosevelt Island in the futuée.high-profile

R&D collaboration with NYC Citibikéhas been facilitated

The founderdirector of JTCII, Prof. Craig Gotsman, decided to follow his passion for
research and teaching and will continue to serve as a faculty member at JTCII. Prof. Adam
Shwartz, former Dean of the Faculty of Electrical Engineering at the Technion was
appointed as thel LIl director.

Faculty Recruitment

The recruitment of excellent young faculty members and their retention remain the most
important issues the Technion is facirguring the recent Board of Governors meetings,
the Executive Vice President for Academicfaifs reported on the efforts geared to
facilitate the recruitment process and to make it possible for the Technion to bring the best

faculty.

The faculties are using wiekpread advertisement and proactive recruitment. The Technion

has made severpbstdoctoral fellowships available to excellent candidates who will be



future recruits as fatty members. Along these lines, an agreement with MIT has been
signed, in which six postocs in engineering and sciences from Technion will be funded
every yeafor the next ten years and will then be recruited as faculty members (if they excel
in their postdoctorate studies)The Technion participated in very successful career fairs
in the last four years in the Boston area, where several excellent candieiaedentified.

The Technion has established several interdisciplinary programs, sothenofin the
framework of ICorethat will be supported by VATAT.In several cases the Technion
provided significant help in identifying employment alternativesfmuses.

With the help of special programs such as nanotechnology, life sciences, autonomous
systems and energy programs, the number of faculty members that are recruited can be
increased. The government started to implement the loergn policy that will yield
significant additional resources to the Technion, thus providing an increase in the number
of excellent young faculty members we recruit. In addition, we continue to develop new
fund-raising programs, such as tliareer Advancement Chajrand haveenewed the
Leaders in Science and Technolg@gggram. This allows us to recruit additional excellent
faculty members and reverse the trend of recent years, bringing back the number of faculty
to arounds00 over the next five yearsn fact, during thdast academic year we recruited

more than 25 new faculty and, during the current academic year, we continued our success
by recruiting a similar number without compromising the quality of the new reciiés.

plan to continue recruiting 250 new facultyeach year in the next five years.

A very bright angle in the recruitment of the past few years, this year included, is the
excellent crop of brilliant young faculty members that joined us, despite most of them
having attractive offers from other univers# or industry abroad and in Israel. It took
significant effort on behalf of the faculty deans and the Technion management, as well as
substantial resources, to attract them to the Techni®he Leaders in Science and
Technology Programmitiated and spported by the late Mr. Henry Taub, and 8teliman

Chayag Andro Deloro, Leona Chanin, Shalon Career Advancement Chairs, the David and
Inez Myers Career Development Chair in Life Scier@@areer Advancement Chair in
Economy and Finance, Wonteivision Career Advancement Chair and The Young
Investigators Fund for Innovativ@ollaborative MultidisciplinaryBiomedical Engineering

Researclplayedan important role in making this a reality.



Our Leaders in Science and Technology Programad theCareer Advacement Chairs
assiseédus in recruiting four to six new faculty members a year since 2002 and continue to
serve as valuable instruments enabling the recruitment of outstanding young faculty
members and providing them with the required support, infragteiand equipment.

This year, two of our young faculbpssistant Prof. Amir Yehudayoffom the Faculty of
Mathematics andAssistant Prof. Daniel Podolskifom the Faculty of Physicsyere
awarded th@restigious nationdrill Prize that is suported by the Wolf Foundatiorhis

prize is for excellence in scientific research of young faculty before they are awarded tenure.

In addition to the young faculty that were recruited to the Technion at the start of their
academic career as young pref@s, two senior scientists moved to the Technion and were
recruited, in the framework of our mission to bring senior and established scientists in
addition to new and young faculty memberBrof. Roy Kishonycame from Harvard
University and joined the Ealty of Biology andProf. Steven Frankelame from Purdue
University and joined the Faculty of Mechanical Engineering. An additionalcaniger
faculty member joining the TechnionAssociate Prof. Tal Carmawho left the University

of Michigan, joiningthe Faculty of Mechanical Engineering at the Technion.

A

Prof. Steven Frankel Prof. Roy Kishony Prof. Tal Carmon

New Appointments vs. Retirementsand Departures
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The retirement of faculty members provides us with the opportunity to truly bring into the
Technion ranks the most brilliant and innovative minds; however, we have to be in a
position to be able to offer them an attractpaekage. The Technion is facing some tough
competition both domestically and internationally in terms of faculty recruitment. In order
for the most brilliant and innovative minds to join the Technion we literally have te mak

an offer they cannot refusk fact, our approach in this matter is a very haimtsone If

we find a suitable candidafer the Technion we believe that a personal approach to
recruitment is warranted and are willing to travel to the candidate and persuade him or her
to join the Tehnion. This illustrates our conviction that this should be an utmost priority
of the Technion and must be pursued diligently.

Other steps we have taken to help in recruitment include making offers with higher ranks
to dart with, offers with builin tenure, attractive statp packages, establishment of
laboratories prior to the arrival of new faculty members, encauwgagr faculy members

to be more proactive and involved in the recruiting process, allowing new recruits a reduced
teaching and admistrative load for the first two years, providing each new recruited
faculty member with a Technion mentor, and help with the transition of new faculty
members and their familieis such asoffering them orcampus housing (at th&tanley
Shalom Zielony Gragate Student Villagefor a certain period to facilitate and ease their

transfer.



Our recruitment efforts are extremely focused and planned in terms of the disciplines for
which we attempt to recruit. This priority of recruitment has to be in sync wather
priority: to develop new and cuttirgige disciplines at the Technio@ur obligation is to
constantly see the larger picture and steer towards our ultimate target. With this mission,
we started, several years ago, an initiative to significantly increase the number and
academic quality of foreign scientists that corodpwing their doctorate, fopostdoc
studies at the Techmo Indeed, the number of the post docs coming from foreign countries
has almost doubled in recent yearghe doubling of the number of students has
corresponded with a significant increase in tlseientific and academic excellencé/e
instituted a strategic plan to continue this trend in order to reach 500 foreign post docs by
2020.
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The main task ofhe Strategic ProjectSffice, established in November 2028d haded

by Prof. Paul D. FeiginVice President for Strategic Projectgs been to advance the
Technion's project in China: namely, the establishment of the Teefiangdong
Institute of Technology (TGIT), in the city of Shantou, in partnership with Shanto
University (STU) and the Li Ka Shing Foundation (LKSF).

The project is progressing according to a very tight 4ime since we planned to submit
the formal application to establish TGIT in March, that is, within six months of signing the
Memorandum of Understanding with STUlhe application required many documents
including official certificates from Israeli authorities as well as specific plans for degree

programs, student recruitment and faculty assignment and recruitment. The draft



application, for submission to the Ministry of Education (MOE) in Beijing, required
coordinating the support of the Municipal Government of Shantou, of the Guangdong
Provincial Government and, of course, of the LKSF which made a significant donation to
the Technion.

A significant event was the November 2013 signing of a "Framework Agreement” between
the Municipal Government of Shantou, STU and the Technion, in which the former
guaranteed the allocation of land and capital and starting grants to establish T&IT.
signing was carried out at the opening of a festive ceremony in Shantou, in wbich P

Feigin represented the Technion and was interviewed by local press and radio.

Signing the memorandum of understanding (MOUY¥or the establishment of theTechnioni
Guangdong Institute of Technology (TGIT) in Tel Aviv on September 29, 2013:
(I-r, sitting) Shantou University ProvostProf. Gu Peihua and Technion President Prof. Peretz Lavie;
(-r, standing) Lu Kun,EGhasgy adffAftHieai Pecploddd hRepubl
Solina Chau, Director of the Li Ka Shing Foundation;Li Ka -shing, Chairman of the Li Ka Shing
Foundation; Zhu Xiaodan, Governor of Guangdong; Yaakov Peri] sr ael 6 s Mini ster for S
Technology and SpaceDanny Yamin, Chairman of the Technion Council

After several months of communications and correspondence, a further meeting between
Prof. Feigin, STU leaders and a representative of the LKSF was held at STU at the end of
February. Following this, prelninary consultations were held with the MOE on March 3

i by the mayor and officials of Shantou, thgrovost and officials of STU, and a
representative of the LKSFThis meeting was very encouraging, and the MOE officials
made comments on our draft subrmossthat helped us improve the formal submission.

Part of the reason for the expedited submission process was the feeling by our Chinese



partners that the current MOE and Chinese political leaders are very supportive of the

proposed joint venture, and whould capitalize on this support.

In order to represent the Technion in Shantou in a more continuous fashidodhe
Marom, Israel's first Military Attaché in Chinayas appointed as Deputy Director of the
TGIT Preparation Office in FebruaryHe will be spenihg most of his time in Shantou.

He speakMandarinChineseand has much experience in businegsgovernment affairs

in China. The office is a part of the process required for establishing TGIT according to
the PRC Regulations for ChineBereign Cooperatively Run School3.hese regulations
govern the type of joint venture we are inaugurating. Marom will also help coordinate

a whole range of Technion activities planned for STU.

Another realm of activity are the discussions within thehihgon concerning the programs

to be offered in TGIT during the first ten year§V/e are committed to opening three
Technion degree programs over that period, and growing to about 1100 undergraduate
students.Technion departments were approached to censi option of offering one of

their degree programs in TGIT. Executing such an option involves translating course
materials into English, committing a certain number of faculty to teach TGIT cohorts in
English (both while studying in Haifa and in Sharjorecruiting faculty for TGIT, and
instituting a supervision scheme to make sure that Technion standards are maintained in
TGIT. Various financial and research oriented incentives have been proposed, both at the
departmental and the individual level.€Ttirst TGIT degree program will vironmental
engineering, based on the successful English language program currently offered in Haifa

in Technion's International School.

We are also promoting other dimensions of engagement between Technion and STU in
order to help establish a wide basis for cooperation between Shantou andnHiiéaarea

of research cooperation we have identified the areenefonmentalhealth and have
identified research partners from the STU Colleges of Engineering, Science and Medicine
in this field. Another opportunity is ircancerresearchi the STU Medical College and
associated tumor hospital have some very interesting cancerctrepeajects.In the area

of innovation andentrepreneurship (of great interest to our Chinese partners), we have
organized a oneveek workshop to be given to STU students by Proféas@ritusShlomo

Maital. During that same week, Nobel Laureate and imystshed Professor Dan



Shechtman visétd STU, addres=d both STU students as well as high school pupils in
surrounding schoolsThe latter activity will also help promote TGIT among future cohorts

of university students.

The major challenge before usrecruiting Technion quality faculty to TGITWe have
started to identify appropriate finishing doctoral students who will be encouraged to come
to the Technion for a posioctoral fellowship on their way to achieving a TGIT tenure
track appointment.Other actions include identifying Chinese academics currently in the
West who wish to return to China, to a top class university bearing the Technion's name

and reputation.

A second challenge is recruiting excellent students to T&iven our experience dar

at the Technion International School, we are confident that we will be able to attract
excellent Chinese studeritseven if the tuition is relatively high compared to Chinese
public universities because of the opportunity for the student to obtduilyaaccredited
Technion degree while studying in China.

There is no doubt that this project is one of the most challenging in Technion's recent history
i yet the opportunities for the Technion, including its faculty, and for the State of Israel,
bothpolitically and economically, are virtually unlimited.



PRIZES & HONORS

Weare proud of our outstanding faculty members and the many prizes and honors which
are bestowed upon them. Here is a selected list:

Distinguished Prof. Mordechai (Moti) Segey Faculty of Physics,was awarded the
prestigious2014 IsraelPrize for Research in Chemistand in Physicsin addition, he
received théAmerican Physical Society 20B4thur L Schawlow Prize ihaser Science
Assist. Prof. Keren CensotHillel, Faculty d Computer ScienceAssist. Prof. Meytal
Landau, Faculty of Biology Assist. Prof. Netanel Lindnet Faculty of PhysicandAssist.
Prof. Avi Schroder, Faculty ofChemical Engineeringvere recipients of therael Council
for Higher Educatiollon Fellowships for 2013

Distinguished Prof. Dan ShechtmanFaculty of Materials Science and Engineering, was
electeda member of the AmericaAcademy of Arts and Sciences for 2014

Assistant Prof. Amir Yehudayoff, Faculty of Mathematics anflssistant Prof. Daniel
Podolsky, Faculty of Physicswere awarded th&olf Foundation's prestigious national
Krill Prize for excellence in scientific research of young faculty before they are awarded
tenure.

TheYanai Prize for Excellence in Academic Education was awarded to the
Faculty of Mathematicsand toten Technion facultynembers

Associate Prof. Moshe BaruchFaculty ofMathematics

Assistant Prof. Dafna FisherGewirtzman, Faculty of Architecture and Town
Planning

Prof. Moris Eisen, Faculty ofChemistry
Associate Prof. Alon Wolf Faculty ofMechanical Engineering
Prof. Idit Keidar , Faculty ofElectrical Engineering

Associate Prof. Oren Kurland, Faculty of Industrial Engineering and
Management

Assistant Prof. Liron Yedidsion, Faculty of Industrial Engineering and
Management

Associate Prof. Havazelet Biancéeled Faculty ofChemical Engineering
Associate Prof Amir Shpilka , Faculty ofComputer Sciences

Associate Prof Uri Shavit , Faculty ofCivil and Environmental Engineering



Professor llan Marek, Faculty of Chemistryreceived the Moore Distinguished Scholar

Appointment from the California Institute of Technology

Prof. Hossam Haick Faculty of ChemicaEngineeringreceived thdsrael Chemical
Society,2013 Tenne Familf?rize in memory oLea Tenne for Nanoscale Sciences

Prof. Emeritus Abraham Alexandrovitz, Faculty of Electrical Engineeringvas awarded
theMinistry of National InfrastructurEnergy and Water, LifetimAchievement Award

Prof. Emeritus Jacob Bear Faallty of Civil andEnvironmental Engineerindpecame an
Israel Association of Watdresources, 2014 Honorary Member

Prof. Freddy Bruckstein, Faculty of Computer Scienceas named a 2014 Fellow of the
Sodety for Industrial and AppliedMathematics (SIAM),and received their2014
SIAG/ImagingScience Prize

Distinguished Prof. AaronCiechanover, Faculty of Medicingbecame &oreignMember
of theChinese Academy of Science

Prof. Michael Elad, Faculty of Computer Scienceas awarded th8ociety forindustrial
and AppliedMathematics (SIAM), 20181AG/Imaging Science Prize

Prof. Yonina Eldar, Faculty of Electrical Engineeringecame a Fellow of the IEEE
(Institute of Electrical and Electronic Engineers) and receivetBBE Sighal Processing
Sociey Technical Achievement Awaraénd the 2014 IEEE/AESS Fred Nathanson
Memorial Radar Award

Prof. Emeritus Alon Gany, Faculty of Aerospace Engineerinfpecame aForeign
Associateof theU.S. National Academy of Engineering

Prof. Zeev Gross Schulich Faculty of Chemistrywas awarded thésrael Chemistry
Society2013 Prize of Excellence

Prof. Orna Grumberg, Faculty of Computer Sciencbecame &emberof the Academia
Europaea

Prof. Emeritus Josef Hagin Faculty of Civil andEnvironmental Enginearg, was named
a 2013 Citizen of Meriby theMunicipality of Haifa

Prof. Roy Kishony, Faculty of Biologyreceived th013 Sanofi Institut Pasteur Award

Prof. Efraim Lev, Department of Humanities and Artevas awarded thémerican
Institute of the Hstory of Pharmacy, George Urdang Medal

Distinguished Prof. Shlomo Shamai Shitz Faculty of Electrical Engineeringwas
awarded theRothschild Foundation, 201Rothschild Prize in Mathematics/Computer
Sciences and Engineering

Prof. Emeritus Uri Shamir, Faculty of Civil andenvironmental Engineeringeceived the
Israeli Water Association, 2013fetime Achievement Award



Distinguished Prof. Dan Shechtman Faculty of Materials Sciencand Engineering
became a member of tiepublic of France, Legiod 6oHneur and was named 2014
Fellow of the American Academy of Artand Sciences.

Prof. Moshe ShohamFaculty of Mechanical Engineerinigecame #&oreign Associatef
theU.S. National Academy dEngineeringand received thASME (American Society of
Mechanical Engineering), 20IBhomas A. Edison Patent Award

Assist. Prof. Mark Silberstein, Faculty of Electrical Engineeringeceived theYahoo!
Labs, 2013 Yahoo ACEAcademic Career EnhancemeAtyard.

Assoc.Prof. Revital (Tali) Tal, Department oEducation inScience and Technologyas
elected to the Board of Directors of thiational Association for Researdh Science
Teaching (NARST)

Prof. David Yankelevsky, Faculty of Civil andEnvironmental Engineeringeceived the
Israel Association for Qustructionand Infrastructure Engineetsfe Achievement Award

Prof. Emeritus Moussa Youdim Rappaport Faculty of Medicindbecame a Israel
Society for Neuroscience (ISFN) 28 Honorary Member

Distinguished Prof. Emeritus Daniel Weihs Faculty ofAerospace Engineerirlgecame
a member of thésrael Academy of Sciences aHdmanities




Research at the Technion

Funded Research

Research contracsgned in2013 by the Research Authority amountedi33.8 million.
In the last two years the Technion's research contracts totaled: $8@&8 m 2011 and
$71.4 nillion in 2012.

Activities to encourage the submittal of research proposals to cawgestientific funds
continue.In the past few gars there has been an increase in submissions, grants and
budgeting from the three main funds (}&fael Science Foundation, B&#national
Science Foundation and GlBerman Israeli Foundation)From the ISF we received a

total sum of approximately 8Imillion in grants in the past year.

The European Union's Seventh Framework Program for Research and Development,
launched in January 2007, approved 232 projestsof March 2014, withfunding

amount i n gilliono OfdhB @modintin 2013 there wre awards to 14 researchers

of appr ox mihwm t(tegetlyer) iin 4oint technologicalcientific projecs with

industry; one researcheas awarded an ERC grafior mid-level researchers amounting to

0 1 million; four received ERC grants forsenies e ar cher s amlionnt i ng t o
and 14 researchers received Mdtierie Mobility Research Granfsor a t ot al of
million. Additionally, atthe Techniona n ot h e r wasbappoyvedl foOfunding for

projects withinthe supplemental and acaderfiteimeworks of the European Union.

Since 2002, when the liaison office for promoting projects in the Office of the Chief
Scientist of the Ministry of Economicand Planning began functionint)e research
budgets from these smes have increased fetald. In 2013, we received research grants
amounting to NISA1 million as compared to NIS9 million in 2012. These amounts
include 26 projets in the"Kamin" program that received NIB million. From October
2012 to September 2013, the total amountaiftra¢s for research and development
activities funded directly from industrial, commercial and business sources in the

framework of the Reearch Authority reached $6.4 million.



External Aid for Research

In addition to the external funding mentionedwad, consisting of research contracts signed
within the framework of the Research Authority (as described above), the Technion
received contributions from donors (for specific individual researchers or for the creation
of reseach infrastructures) for a tal amount of approximately $15.98 millioand
assistance for purchasing equipment for new faculty members in the amount of $10.6
million. In addition, we received assistance from the government for programs for new
immigrant absorption (Shapiro, Giladf{AMA 1 program for Olim Scientists) totaling
$4.48million.

Internal Technion Financing

Over the past year we allocated close to $1ilBon for the enouragement of faculty
researchactivities (including internal grants, bonuses for researchers gifgptoposals

to competitive funds and the promotion of research among new faculty). This amount also
includes $260,000 in grants to researchers who sudahatitstanding proposals to tBRC

which were not approvedihe sum of $illion was granted byneans obcademiachairs

and approximately $2million was allocated to finance fellowships for graduate students
engaged in researcilhe total of investments in research, including all sources: external
funding, contributions from donors, external diternal funds and gradte fellowships

amounts to $144 million.

International and Industrial Collaboration

The Singapore Projecti In 2009, a research cooperation agreement was signed with the
Singapore National Research Foundation (NRF), the Singapore Ministry of Education and
two Singapore universities (Nanyang Technical University and Nationaletsity of
Singapore) for $20 rion Singapore ($15 milliolyS). Research activity began in October
2009, in the field of tissue engineeringhe project continues to operate to the satisfaction

of both parties and a process of technology transfer has been initiated adrnwigle
summer of 2013 an international committee carried out an evaluation of the Singapore

project. It was recommended to continue the project for five additional years.



The Umbrella Program i Aachen University, the Julich Research Institute and the
Technion

The annual Umbrella Symposium was held in the Julich Research Center in February 2013
on the topic of'Nanoscale Physics and Chemistry as Drivers foufeuechnological

De v el o p mferthe sodference a number of beginning research grants wemegwar

to research teams from the three participating universifiéss year the aaferenceheld

at Aachen University in March 20l#as on the subject :dfBiomaterials and Biohybrids

from Basic Research to Medical Application”

Northeastern University Research Collaborationi The collaboration began 2010; it

continues this year in the field of supply chains

The Technion Center of Excellence in Exposure Science and Environmental Health

At the end of 2010, the Technion was awarded $llom for five years in funding from

the Foundation for Environmental Health for establishing a Center of Excelléfigam
Airborne Stressors through Risk Assessment to Health Outcomes". This is a joint center for
researchers from various Technion facultigs Iy the Faculty of Civil and Environmental
Engineering and the Faculty of Medicine. The center's activities in the past three years
included preparing a fivgear research plan and leading research in four areas: exposure to
air pollution from traffic n the urban environment, the effect of air pollution from
agricultural sources on the popudatiof neighboring communitiegir pollution within
structures and developing systems for remote detection of air pollutants and for analyzing
data bases from maaring systems in order to evaluate the level of exposure of the public

to air-borne pollutants.

The center directs research in a wide variety of subjects, among therswadd
environmental detection air pollution, the use of satellite sensoryad#ion in health and
environment, developing models for the effect of traffic on air quality in the city,
developing methods for evaluating the effects of exposure to residue frooopast
substances in agricultural sprays, developing a nationabdataof concentrations of air
pollutants and developing methods for evaluating the effects of exposure to traffic using

video cameras.



The center consists of five Israeli pakictoral researchers, approximately ten graduate
students and a number of tdtly members. In the three years in which the center has
functioned, the researchers have published joatdtlyut thirty papers in leading academic
journals (peereviewed), and were active participants in approximately 50 national and

international confeences.

Significant Agreements

i In the framework of the Center for Research in Electronic Commerce thvath
funding and cooperation of Microsoéind the Faculty of Industrial Engineering and
Management, ten additional research grants were awarded d@hi@ryaddition to ten last
year).

1 A wide-ranging research center in cooperation with Intel, the Hebrew University
and the Technion was established. The center began its activities during the second half of
2012. The activities in the center are mainbnducted by faculty members from the
Faculty of Electrical Engineering and the Faculty of Computer Scierts topic is
computationaintelligence and within this framework, until now, ten research grants have
been awarded.

1 TheTechnion was awarded/d Second Wave CoreCenters of Excellence:

- Light and Matter: nofineal optics ad quantum optics spectroscogyd imaging
headed by Distinguished Professor Mordechai Segev from the Faculty of Physics and the
Solid State Institute.

- Physics and Living Systems: from the molecular leve¢hé&osingle cellheaded by
Professor Amit Meller from the Faculty of Biomedical Engineering.

1 In eight addibnal Core centers there isignificant Technion researchers'
participation. The centers located at the Technion began their research functioning this
year.

1 There is continued intensive activity in the building of three reatellites within

the framework of the Asher SpaResearchnstitute (Samson Project)

1 The Technion conduetl a wideranging study into the course of the devehemt

of the current and futuigeneral Technion research programs. In March 2014, the Technion
Senate is slated to receive a proposal to constitute the activities of general Technion

research programato research units.



1 The Minerva Fund Prof. Yishayahu Levy and Dr. Benny Chokoral of the Faculty
of Aerospace Engineering were awarded a Minéeater for their submission on the
subject of Advanced Micro Gas Turbine Technologies towards DistributedeRo This

is the first time since the Minerva Centers were reorganized in their new format, in 2010,
that the Technion has merited a Minerva Centédre center was one of two centers which
the Minerva Fund chose this year from amongst the 56 suggestibnstted by all the
universities in Israel.

1 The Focal Technology Area (FTA) Program, with a total investment ofrfifién

(of which 60percenis Technion funds), initiated its activities within the framework of the
RBNI on the subject of':Nanophotoics Research Fund for Advanced Light Detection and
Sensing.

1 A. focused and vigorous drive has beemtzhed to receive accreditatitnom the
Association for the Assessment and Accreditation of Laboratory Animal Care International
(AAALAC) for the Preclinical Research Authority at the Technidn.the near future this

will be necessary for research proposals in many of the fields of life sciences.

1 The Technion Center for Computer Engineering (TCE) is functioning dynamically,
including the organizingf conferences and seminars on timely subjects. A legal document
has been drawn up to formalize the functioning of a number of companies and Technion
researchers within the framework of TCE, particularly within the realm of intellectual
property rights. Aproximately 15 companies and tens of faculty members have already
signed the document. This will allow full and open cooperation within the framework of

the center.

Research Institutes and Centers

i In the framework of the neW€enter for Electronic Commerad the Faculty of
Industrial Engineering and Management with financing from, and in cooperation with the
Microsoft Company, ten research grants were actuated.

1 The construction of three nasatellites (the Samson Project) ttne Asher Space
Research Institute is continuing at a vigorous pace.
1 An interuniversity center for research of the Mediterranean Sea was established

with government funding at the initiative of Haifa University and the Technion.

The Technion is currelyt conducting a thorough review of the direction in which the
existing and future general Technion programs are developing.



The Nancy and Stephen Grand Technion Energy ProgramGTEP

In 2007, The Nancy and Stephen Grand Technion Energy Program (GaER¥tablished
to respond to a global energy challenge and position the Technion as a leader in this field.
The GTEP mission is to establish the infrastructure needed to facilitate-cleskl
research, application and education in the fields of energnei technology and

engineering.

The year 2013 has been an exciting one in which GTEP has been developing and
manifesting its foundational missionThis has included a widening and deepening of
research fields, and the initiation of collaborative redegrojects with other academic
institutes. This year also witnessed an expansion of the graduate studies program with
excellent new students; consolidation of the Natural Gas and Petroleum Engineering
Graduate Study Program; a venture into outreachitesito raise awareness on energy
issues; recruitment of top new faculty; a flow of international workshops and symposia;

and an accelerated establishment of new laboratories.

The GTEPOG6s research ar eas ar Eessdtratiwes arel r e d
responsive to new priorities based on need and research opporkirstly, it is active in
alternative fuels, which includes hydrogen technologies;aashon fuels and bienergy
generation.This area is expanding, with discoveries impagireas of basic and applied
energy scienceSecondly, GTEP is engaged in the field of energy storage and conversion,
including energy storage, fuel cells, and recerdigo optics and light manipulation.
Thirdly, GTEP scientists are at the frontiers of research into renewable energy sources
including photovoltaic energy generation, wind power and solar thermal effédrgyourth

area of focus is in energy conservation, which includes ersargng techalogies and

advanced combustion systems.

Pledges of over $44iition have been secured to datéinding new arenas of research is
the core of GTEP activity and therefore GTEP is trying to leverage its funds and is seeking

constant new sources of support

n



Central Energy Facilities

GTEP continues to prioritize the establishment and expansion of its central interdisciplinary

research laboratories, thus strengthetie@gTechnion's energy research capabilities.

A significant advantage to GTEP and Technion is found in the acquisition of unique
equipment which does not exist elsewhere in Israel, both for central and individual

laboratories.

The variety of laboratories and the state¢he-art equipment serves emrchers and
students from the Technion. Collaboration with industry is also flourishing and developing

among some of the laboratories.

The active GTEP laboratories are:

1 The Ed Satell Family NitrogeH{drogen Alternative Fuels Research Laboratory
(NHAF)

1 The Photovoltaics Central Laboratories (a joint project of GHaE RBNI)

1 The Leona M. and Harry B. Helmsley Charitable Trust Energy Storage Complex
1 The Hydrogen Technologies Research Labany (in a temporary location)

GTEP is in the final stage approvingthe new floor on the roof of the Wolfson Chemical
Engineering Building that will host the hydrogen technology and fuel cells central
laboratories, as well as GTEP headquartérse new center will house offices for graduate

students and visitingcientists and a seminar room.

A temperaturecontrolled greenhouse for growing transgenic plants is in construction, and

research has just commenced.

A bio-energy central laboratory in tHéaculty of Biotechnology is still in the planning

stage.

Energy Research Internal Seed Funding for Research




This is the third year that GTEP has solicited proposals for multidisciplinary res€aech.
funding is for joint proposals that demonstrate collaboration between two or more groups

at Technion

In 2013, the program included an allocation of $150,000 to fund three research projects in

the field of energy conservation.

Two promising research projedisat received funding in the framework of 262012,

were granted additional support of $30,000 feeeond year of activity.

A new GTEP seed funding in basic research was issued at the end of 2013 and the proposals
(as for February 2014) are still under the review of an independent committee.

Another ongoing joint seefilinding program is a joint Tectom i Ben-Gurion University

of the Negev call for proposals for collaborative research in the field of renewable energy.

This year, three new joint research projects were selected for funding.

National Research Collaborations

Activity within the national research projecisrael National Research for Electrochemical
Propulsion (INREP) and the Solar FuelSORE (Israeli Centers of Research Excellence)
is progressing, bringing strong national collaborations in ererigyed research between

top Israeli universities. These grants are matched by other GTEP resources.

Another national collaboration project in which GTEP has expanded its scojs®ler:
Energy Conversion New Directions", which is supported by The Leona M. and Harry B.
Helmsley Charitable TrustThe project is mobilizing scientists with expertise ranging from
chemical, electrical and materials engineering, as well as biology, chemistry and
biotechnology, to collaborate nationally in advancing the ability to harvest solalyenerg

Combining strengths from the Technion and the Weizmann Institute of Science, the support

for this project is affirming GTEPGO6s i mpact

External Funded Research




During the academic ye2013, GTEP researchers succeeded in leverdgaigresearch
fundsand received ove$6 million in external, competitive, academic research grants and
industrial support for researcfihis external funding has been possible thanks to GTEP's

infrastructure and equipment availability on campus.

Leades in Energy Science Program

GTEP continues iteffort to attract excellent new faculty in energy research and supports

the following new faculty sthe Technion during the ye2013:
Assistant PriessorOz Gazitt, Facul ty of Chemical Enginee
As si st an tMayRIrCaspaysTeroker, Faculty of MaterialsS ¢ i eanncde

Engineering.

Graduate Progr ams

The Energy Interdisciplinary Graduate Studies Program
GTEP's unigue Graduate Program in Energy Studies continues to expand and attract
students frm Technion and other academic institution®nly excellent students are

accepted to the program, and the average grade point average of the entering students is 92.

During 2013, GTEP had 37 registered students in the energy graduate prddeufirst
M.Sc. student of the graduate program graduated in May 2&E¥en M.Sc. students

started their studies in October 20¥dmost a third of the students are Ph.D. students.

In the future, the plan is to have around 50 graduate students registere@ TiefRenergy

graduate program.

This year, seven M.Sc. students won scholarships of excellence from The Irwin and Joan
Jacobs Graduate School Dean; and two Ph.D. students won scholarships from the Ministry
of Science, Technology and Spac&wo M.Sc. studeits won the Leonard and Diane
Sherman Interdisciplinary Fellowships for Technion Graduate Students scholarship; one
Ph.D. student won the Cyber Scholarship for the second time in a row, one M.Sc. student
received a YWTAT Schdarship, one M.Sc. student wdime Jacobs Scholarship, one Ph.D.
student received an Excellence Scholarship Faculty Funding; and finally a Ph.D. student
received the award for the best lecture at the 2013 ISRABECEROCHEMISTRY



conference held at Bdlan University. The above scholaips and awards are a testament

to the exceptional quality of students withi

The Natural Gas and Petroleum Engineering Graduate Progranwas launched in
December 2011 with 20 elite students whelzaick on the employment mark&he second
round of the program which commenced on March 2013 admitted 22 students out of over

40 applications. In October 2014, we plan to initiate the third generation of this program.

Outreach Activity

As part of is vision, GTEP is supporting the new generation of researdB&isP supports
energyrelated activities within the Technion in order to promote awareness of energy
research.

During the year 2013, GTEP supported two outreach projects:

Support of Youth Energy Activity through the Technion Center for Pre-University
Education

As part of developing the next generation vision, GTEP graduate students, under the

supervision of GTEP faculty, are mentoring hggthool students within this program.

There is also anngoing activity in the formal and informal mentoring of excellent high

school students within GTEP research laboratories.

The Technion Formula Team

GTEP is cesponsoring the Technion Formula Team widelsigned and built a car which

took part in a global competition in September 201Bhe Formula students were
accompanied by Prof. Gideon Grader, Director of the Grand Technion Energy Program at
the competition in Italy.Two of the formula students weegposed to the GTEP graduate
program and decided to join it.

Seminars and Visits

Seminars by leading international guests and workshops are a very effective way to expand

and promote energy research in promising new arebasing the year 2013, GTEP fully



supported 12 seminars and hosted 38 visits at Tech@i®BP had provided partial support

to several more seminars which were energy related.



Lorry |. Lokey Interdisciplinary Center for Life Sciences and

Engineering

Among the many forces a€ting the landscape of Israblgher education today, the rise

and future of interdisciplinary research has provoked many discussions. Interdisciplinary
education requires a careful balance between the depth of knowledge needsittand

a problem from one discipline and the breadth of knowledge needed across several
disciplines to understand that problem in all its complexitye groundwork for this at the
Technion, in the area of life sciences, has been laid at the Lorokéylinterdisciplinary
Center for Life Sciences and Engineerinifhe Center was founded in 2006 following a
monumental gift by Lorry I. Lokey. The center was conceived by Technion Nobel Prize
laureate Prof. Aaron Ciechanover and its mode of operationout#ised in a detailed
agreement between the LS&E Center and Technion's President, Prof. Apeloig. In February

2013 Prof. Yoram Reiter took up his appointment as managing director of the Lokey center.

The center's vision is to establish, foster, and erdarew interdisciplinary research
activities with the goal of minimizing institutional barriers to collaborative activity of
faculty across the campus. The scientific focus in the center is aimed at interdisciplinary
research in the areas of: tissue regatien and stem cells, network systems biology,
biomedical optics and imaging, developmental gene networks, nanotechnolaljy, an
bioinformatics. During 2013wo new research areas were introduced: metabolomics and

microbial evolution.

This year there wersignificant advances in the development of the infrastructure facilities
at the center that are essential for competing at the forefront of sci#imese include the
microscopy andadvanced imaging unit, the TGCTlechnion Genome éhter, the flow
cytometry unit the BKU- bioinformatics knowledge unit and the TCSBechnion Center

for Structural Biology.The year 2013 has been very fruitful for the TCSB with significant
progress made both in the final establishment of its infrastructure and intidigoim of
research activity which yielded outstanding data and a few novel crystals structures of
proteins studied at the Technioithe quality and number of scientific papers published
during the last years have demonstrated how the new technologiéglpathe center to

extend its mission, and enrich and strengthen its scientific abilities.



The cented snmanagement understadhe need for engineers and for technological
advancesndpromises to provide Technion students with an exciting educationlia
prepare them for emerging technologies tirad will make thenadaptable and flexible for
the rapidly changing world.

This year the center moved forward with its plans to establish a graduate education
program. The aim is to establish a unique prag in quantitative life sciences that will
bridge the exact sciences with engineers and scentestyield a new breed of
students/scientist with interdsciplinary capabilities, viewsand thinking in modern
integrative life sciencesCurrently it is inthe process of implementation of ideas and
directions for courses with approaches to ttgpieg both the breadth and tldepth of

knowledge that students will need in this emerging field of quantitative life sciences.

The center invests not only in tharphasing of highly sophisticated instrumeiist also
in the recruitment of a professionallyained research teamDuring thepast year the
center's team has grown to 17 people. The staff is highly trained and experienced and is
dedicated to delivering necessary support and knowleddering the past year they

conducted seminars and workshops in various research areas aghgrtrofssion.

Part of the Lokey Center's activities are coordinated with the Russell Berrie
Nanotechnology Institute (RBNI), trying to provide general guidelines for maximizing the
impact of largescale equipment on campus and to provide centers oftesepel his year

a new series of monly joint lectures was launcheah topics related to the interface
between life science and engineeringThese lectures aim to expose students to

interdisciplinary research on campus.



Russell BerrieNanotechnology Institute (RBNI)

RBNI is a joint endeavor of the Russell Berrie Foundation, the Govetrohésrael and

the Technion.

Over 150 faculty members and 250 graduate students and postdoctoral fellows from 14
faculties conduct stat®f-theart research in nanoelectronics, nanophotonics,

nanomaterials, nanomechanics and the interface betwesnfitblds and the lifeciences.

RBNI is in the last yeaof its second phase (20AD14). It is continuing most of the
activities established in therdt phase, while focusing in parallel on the development and
management of twadditional major research areatetNanoMed Program, jointly
established with the Lorry I. Lokey Center for Life Science and Engineering ($5 million
over seven years donated By anonymous foundation), and the "Nano Photonics for
Advanced Light Detection Inging, Inspection, Smart Sens@asd EnergyConversion"
Focal Technological Area (FTA) which was selected for funding by the Government of
Israel. The funding by thgoverrment will total $4.4 million over five years, matched by
$6.6 million funding by the TechnionThis project is led by Prof. Meir Orenstein, of the

Faculty of Electrical Engineering.

Taking into consideration that no funds have been transferred by taengoent for years
20122014for RBNI activities other than the FTA, a limited budget dictated a leaner plan

for the last remaining year.

Towards phase Ill: Technion management held a full day symposium in March 2013 to
consider RBNI future directions moving forward into the third phaSeneral directions
where RBNI will emplsize activities were definediano devices, advanced imaging and
nanomedwhichwill focus in turn on four main tracks: synthetic biology, imaging, sensors

and controlled drug delivery.

An initial plan including a proposed fiwear budget was submitted to Technion

management and is in theststages of finalization.



RBNI's Main Areas of Activities in 2013

Vibrant multidisciplinary nano community - joint seminars, Winter Schools (Thé' 4

Winter School was held in February 2014), Fall Symposia (therg: was held in
December 2012), seven monthly RBNI seminars and various rhesegaing plansare

offered annually to enhance multidisciplinary nano activity in campus.

Recruitment - In the first four years of phase II, eleven faculty members were recruited
(three of them were recruited by the NanoMed project and were funded Npantioded
budget). Due to lack of funds, RBNI did not contribute this year to the-siapiackage of

any new faculty.

Research - Eight new Nevet research projectsith emphasis on multidisciplinary
collaborations within campus and witleBGurion Universitywere selected for funding in
2013. Since RBNI's inauguratigra total of 99 "Nevet" research grants were awarded for
multidisciplinary collaboration within Technion and for collaborations with Israeli and

foreign universities and institutes

Collaborations with industry i We continued to develop meatiams for technology
transfer. In 2013,there were 19 joint projects with industry a8 patents applied for
registration. 53 industrial companies used the nano relafeastructure centers on
campus. Income from these companies hasréased this year by 60 perceindm
$440,000 in 2012 to $735,000 this year, mainly due to the genome center in the Life
Science and Engineering Infrastructure Unit (joint center ksttad by RBNI and LS&E)

which is unique in Israel and has been increasing its volume of services and income over

the past few years.

Forming ties with other academic and research institutions This year we focused on
enhancing the international scope RBNI by means of many international programs,
including joint conferences and joint research projects and grants, with major nanoscience
centers in Europe, North America and Asia such ashriieal University of Berlin,
Wirzburg University, Aachen Univetgi Aarhus University, University of California in
Berkeley, University of California in San Diego, University of Calg&grea Advanced

Institute of Science and Technologyd more.



Extensive upgrade of infrastructure- Overall, RBNI invested so far iphase 1l (2010
2013) $6 million for infrastructure equipment upgrades, researcher labs angpdiamts
for new faculty member labsBetween 201013, despite the limited budget, 25
researcher's laboratories were upgraded.

RBNI continues to support liiffrastructure centers on campus, serving Israeli researchers
in academia and industry. In 2013, subesdrom RBNI (against equal matching) for user
fees at these centerseme received by 112 Technion research grouf$iese funds go
towards the maintenmae costs of the various infrastructure centers on campus. The

equipment serves all Israeli researchers.

The unique Norman Seiden Multidisciplinary Graduate Programin Nanoscience and
Nanotechnology- The Russell Berrie Foundation approved a sexsar dmation to
support the Norman Seiden Multidisciplinary Graduate Program in Nanoscience and
Nanotechnology and its related activiti@his pledged gift of $3.71 million, to end in
December 2016, is matched by the Technion at a ratio of 2:1

The program hagrown from six students in the first year to 80 students in the October
2013 semesteB6 students are studying towarddaSc. degreeand 44 towards a Ph.D.
degree.Thirty-nine students have graduated the M.Sc. track (out of which 19 students
continuedon to the Ph.D. track within the program) and 11 students have graduated the
Ph.D. trackOf the program graduates, 40 percent reported that they work in Israeli industry

and 60 percent continued on to higher degrees or tedpasbral studies.



Emerson Building

Collaboration with the LS&E in the joint NanoMed Program. So far three faculty
members have been fully supported, and three more have received partial support in the
joint NanoMed ProgramIn addition NanoMed has invested in infrastruc¢ equipment,
startup funds for faculty members' laboratories and laboratory upgrades, has subsidized

user fees in the Infrastructure Centers, funded joint Nevet Grants and a joint seminar series

that began this year.



The Technion Autonomous SystemBrogram (TASP)

The Technion Autonomous Systems program wasdhed in 2007, as a result af
collaboration between thadeans othe Faculties oAerospace Engineering and Computer
Science.The program was designed to comprise five centers:

Aerial Vehicles and Satellites

Marine Systems

Ground Systems

Medical Systems

Autonomous Agents and Cyber Issues.

Over 60 faculty members, from nine departments are registered members in the program.

The first center to be funded was the Goldstein Aerial and SafitemsCenter which
started in 2008 as ayear program.A total of 26 faculty members performed 43 research
projectswithin its framework In the Land and Sea Centers, 17 faculty members are

currently active in 12 projects.

In addition a graduate pgyam was established, with more than 40 students registered at

present for advanced degrees.

While most initial funding came from donations, we have signed agreemgnthe Israeli
Ministry of Defense and Israel Aircraft Industrifes suppot, at thepresent at a level of
$400,000 annually, on a matchifunds basisand negotiations are in place for three further

agreements with industrial bodies.



The Technion Computer Engineering Center (TCE)

The Technion Computer Engineering Centas inaugurated during thiest annualTCE
conference in June 2011lt is now open for new members and more than 50 faculty
members of the Technion and other univershigge joinedl CE.

Significant effors have beeninvestedin reaching out to leadghcompanies in Israel, and

to date over 15 companies are industrial members of TCE, among them Intel, Motorola,

Check Point, Rafael and morResearch and developmetaff from these companies may

bring up new researctopics and they enjoy the wealth oknowledge available at the

Technion. TCEhasnhaned t hese resear cher s 0 agdjtdaht s of kr

industry and academia and whose collaboration the center relies.

In May 2014 TCE is slated tohold its 4th international conferenceThis year the
conference focuses on Trends in Signal and Image Processing and will feature speakers in
these areas from international and Israeli universities, as well as industry representatives.
This year graduate students awards will be given by IBMRiilips to leading students

with research topics relevant to the confereridee conference won a grant from the Israel

Science FoundationLast year dés conference on Machine
major success and drew over 900 participants, adexonber for an academic conference

at Technion.

During 2014 TCE continued its goal of knowledge dissemination with numerous
workshops and talksin December 201,3ICE featured a workshop titlé&ociatMobile-

Cloud Meets Medicine @ Technibna joint conference with the faculty of medicine and

JTCII from NY. Physicians and researcheatongside regulators and venture capitalists

di scussed the changing face of medicine, gi v
fingertips. Young and pcoming entrepreneurs presented their work in blitz sessions.

March 2014roughta workshop titledBig Days on Big Datg in which topics such as big

data, analytics, social big data, and event procesgngdiscussed Companiepresented

Big Data inthe Making in a special hatfayprecedinghe conferenceSome conferences

have turned into an annual tradition and are back this year, such as Cyber Day in April and

the Summer School on Computer Security in September.



The Heny Taub distinguished vitor program continues this year widminentspeakers
such as Gernot Heiser from the University of New South Wales in Australia and Gustavo

Alonso from ETH in Switzerland who visited TCE and met with students and faculty.

TCE supported ISCA 2013, thethhQnternational Conference on Computer Architecture,
which was held in Israel for the first timeFollowing ISCA, prominent conference
participants visited the Technion for a day, each gave a talk on the futaoenptiter
architecture and later they m&tlecedgraduate students for a joint brainstorming session.



The Samuel Neaman Institute (SNI)

SNI - Samuel Neaman Institute is a leading research institute in Israel that identifies,
formulates, and analyzes the major policy issues that are importano | sr ael 6 s
strength, in order to stimulate public debate, and to promote and assist in the decision

making process and with the adoption of these decisions.

The institute focuses primarilyn formulating a national policy on matterssaience and
technology, industry, general and higher education, physical infrastructure, environment,
energy, and other areas of national importance.

In 2013, the subjects covered and studies conducted by the institute researchers were varied
andencompassed the different groups of Israeli society, from industrial excellence through
energy and environmemnélated matters, up to the integration of the e@réhodox sector

in the economy.

The studies conducted at the institute are derivatives eigion and strategy for Israel.
Among these, the recently published research by the Industrial Excellence Center, aimed at
deepening the understanding of the ecosystem of the Israelitdulghindustry and
attempting to maintain its innovativeness byrmoting nationalpolicy on industrial

subjectsjs worth mentioning.

Under the research group of Science, Technology, Industry, Economy and Human Capital,
desering of special attentioarethe studies comparing indices for science, technology and
innovdion in Israel with international indices, evaluating the effect of the space industry
on the Israeli economy, Israel's innovation system and evaluation of the Magneton program

The research group of General and Higher Education dedit wvitque aspect:n
Technion'sdevelopment and academic freedom in Israeli universitidaother group
examined the accomplishments and contributions made by immigrant scienpiiyesin
by the KAMEA program offte Ministry of Absorption in the Israeli acadienworld.

o)



The Environmental Protection research group dealt with issues of hazardous household
chemicals and hazardous waste, policy and procedures recommendations for

implementation in Israel and voluntary greenhouse gas registration and reporting.

SNI has als@stablished and maintains the Energy and Wrrms. The Energy Forum

is considered a professional platform in the field of energy in Israel and includes meetings,
symposiums and discussions that encourage the promotion of projects in the field of
renavable energy and energy conservatidime Water Forum was established by SNI in
cooperation with the Israel Water Authority and the Grand Water Research Institute at the
Technion. It serves as a platform for discussing and analyzing key issues in order t
contribute to the formulation of position papers on a variety of topics in the field of strategy

and policy.



Outstanding Research and ScientifiAchievements in the Past
Year

An Airborne Virtual Periscope - Associate Professor Yoav Y. Schechneof the

Technion Department of Electrical Engineering, and colleagues, develbpedrtual
periscope called AStella Mari so THe&dadf|l ar Mar
the underwater imaging system is a camera, a pinhole array to admit light (a thin metal

sheet with precise, laseut holes), a glass diffuser, and migo Sunrays are projected

through the pinholes to the diffuser, which is imaged by the camera, beside the distorted

object of interest.The latter is then corrected for distortidrhe unique technology gets

around the inevitable distortion caused g/ watersurface waves when using a submerged
cameraWhen all of the componentgork together, the Stella Maris system acts as both a

wave sensor to estimate the water surface, and a viewing system to see thsudiboee

image of interest throughaconmpe r i zed, f@Areconstructedo surfa

According to the developers, the virtual periscope may have potential uses in addition to
submarineswhen sibmerged on the sea floor, Stella Maris could be usefaharine

biology researchfor viewing and imaging both beath and above the waves
simultaneously. Stella Maris could, for example, monitor the habits of seabirds as they fly,
thenas theyplunge into water and capture pre$chechnesaysthat while the system

requires sunlight, they are currently working orway to gather enough light from

moonlight or starlight to be able to use the system at rdgt.contributing to this research

were graduate studeltarina Alterman and former graduate studddt. Yohay Swirski
(whois now working inindustry)Theree ar ch was conducted in Prof

Imaging Lab in the Technion Department of Electrical Engineering.

Students Reveal Loophole in DNS SecurityTechnion studentfoee Hayand

Jonathan Kalechstein from the Faculty of Computer Sciendéscovered a new weakness

(l oophole), which had not been previously d
DNS (Domain Name System) softwar8 | ND. A We were very surprise
in the protocol, 0 said Kathositehrespondible foriS We r ep

implementation, they responded that they were unaware of this problem, and added that
they wil |l replace the algorit Ahegprojecnwas he nex
carried out at the Laboratory of Computer Comroationand Networking in the Faculty

of Computer Science at the Technion, and was le®hyGabi Nakibly from Rafael


http://www.technion.ac.il/en/2014/05/10770/
http://www.technion.ac.il/en/2014/04/students-reveal-loophole-in-dns-security/

Advanced Defense Systems Ltit. won the facultywide competition, the Amdocs Best

Project Contest. In August 2013, the project wasipizield at an academic conference on

information security oO6Usenix WOOT, 6 held in
AWe devised an attack on DNS, a protocol t he
and we identified a weakness in oyne Fhdats

DNS protocol has been around for several years and has been investigated by researchers

from all over the world. We knew in advance that the chances of finding a loophole in the
software would be very DNMAIb bne oftlreuntost basic | i ke ¢
Internet protocols. It allows access to a decentralized database enabling computers to
translate the names of websites to web addresses (IP addrésgeg)r i ng t he r esol u
name to IP address, DNS servers look for the server stoengthor r espondi ng | P
explains Dr. Gabi Nakibly. AThe weakness tha
a DNS server to connect with a specific server chosen out of a set of potential servers. If

that server is controlledytthe attacker, g DNS servewill receive a false IP address.

This type of cyber attack gives hackers an &
network stations that they alone control without being able to detect the occurrence of the

fraud. o

Protein Structure for Cell-Cell Fusion- ProfessorBenjamin Podbilewicz from

the Technionds Facul t withdfofesBarFelix &Regyyfromthen col | al
Pasteur Instituten France and their researcieam,discoveredhe atomic sructure of a

protein that is present on the cell surface and is responsible fecetlefusion.The

discoveries were made in a model systéra tiny roundworm, and will be useful for future
researchdesigned to understand human fusion processes (during fertilization or in the
formation of muscle fibers, for example)his discovery was published in the prestigious

scientific journalCell. The scientists also discovered the mechanism that allows this fusion
tooccurn The atomic structure of this protein (b
similar to that of proteins that diod same thing membrae fusioni in enveloped virusés

explains Professor PodbilewiczHe describes the way in which an enveloped virus
penetrates the body: AThe cell 6swall owsd it
the membrane of the orgdleethat swallowed it (an organelle is a specialized {ipid

enveloped structure within a living cell). As a result, the genetic material of the virus enters

the cell and as sThendscoveres by the stientists Wamrthe iTechnion


http://www.technion.ac.il/en/2014/04/protein-structure-for-cell-cell-fusion/
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http://www.pasteur.fr/ip/easysite/pasteur/en/research/labex/integrative-biology-of-emerging-infectious-diseases--ibeid-/principal-investigators/rey
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and thePasteur Institute will have implications on research aimed at understandiogltcell
fusion processes in the human body. These processes play a critical role in fertilization (the
fusion between sperm and ovum), and in developmental processes takin playns

such as in muscle and bone.

Blood Vessel Transplant SuccessTechnion scientists saeeded for the first time

in transplaning engineered tissue bearing major blood vessels to repair severe abdominal
muscle injury, as published by the prestigious US science jo@maleedings of the

National Academy of Scienc@BNAS).In the past, researchers were successful only in
transplanting engineered muscle tissue with small blood vessels. This medical breakthrough

may do away with the need for complex surgeries in the future, and the Technion holds a
patent on itProfessor Shlamit Levenbergf r om t he Technionds Facul
Engineering and the Russell Berrie Nanotechnology Institute explains that in the current
study, researchers fabricated an engineered
pedicle for repaiof a large soft tissue defect. Technion scientists successfully reconstructed
afull-t hi ckness abdominal wal | def ect using thi

mouse.

In tissue reconstruction, two approaches exist to address the clinical challemdesdim

the successful restoration of tissue defects: GRAMTere tissue is tresplanted to the
damaged area and nourished by the body's blood supplylaké i where tissue is
transplanted to the damaged region with its own blood suppfps are u=d for treating
injured areas where treelis an absence of blood supplyissue engineering constructs
laboratorygrown tissue for transplantatiorin this studythe tissue was grown in the lab
by Technion researchers and then implanted to the regiomcihe (femoral) artery and
veins in the thigh, before being transferred as a fldge flap is the stage where tissues can
be transferred with their own blood supply and are joined to the blood vessels in the region
of transplant, to repair large defecsuch as in the abdominal wall regi@rafts are
effective for repairing small defects, but ineffective at repairing severe injury.
Consequently, this medical breakthrough is very notewotlthg.study was performed in
collaboration withDr. Yulia Shandalov and Dr. Dana Egozi from Haifa's Rambam
Medical Centerandis part of a research project led by Professor Shulamit Levenberg,

funded by the European Research Council (ERC)


http://www.technion.ac.il/en/2014/04/blood-vessel-transplant-success-with-tissue-engineering/

Cardiovascular Innovation - Technionand the TorontdasedUniversity Health

Network (UHN) have announced the establishmertt ¢f e A T & WHN intermational

Centre for Cardiovascular I nnovationo, ai med
Prof. Lior Gepstein, a pioneer in the study of stem cells and their therapeutic potential in

the cardiovascular system, will lette Techniondam in the joint venture. Prdgepstein

heads the Sohnis Family Research Laboratory for Cardiac Electrophysiology and
Regenerative Medicine at t he TebrhBainonds Rap
Rubin, the Medical Director of th&eter Munk Cardiac Centia Toronto, saidii T h i s
collaboration holds significant potential for the development of new cardiovascular devices

and regenerative medicine therapies, innovations that will benefit not onlgntsiof

Canad@ and Israel, but all mankindo

Technion President Prof. Peretz Lavie said that the Technion is increasingly involved in

major international partnerships, and is excited at the potential of the joint venture with

|l eading Canadioan veciye mptliesatse.d i hat a worl dwi
medicine and the management of heart disease patients, UHN in Canada, chose the
Technion as its partner in this venture, and did so because we are a global leader in
biomechanical engineering andrste c e | | rPe odar cBm.aew Gol any, Tec
President for External Relations and Resource Developnwmeat that the collaboration

between Technion and UHN is consistent with the Cdradeel Strategic Partnership

announced by Israeli Prime Mster Benjamin Netanyahu and Canadian Prime Minister
Stephen Harper on January 21, 2014, whi ch
cooperation, more business linkages, including in innovation; closer academic ties and

devel opment c ootlpeeberefitsi ond, among o

Unl ocking the Br ai n®skdobeey TecheotPofesddrs i ng S o
Eitan Kimmel and Shy Shoham and Ph.D. studentlisha Plaksin, may advance our
ability to unlock the braindéds secrets nonin
treatments for illnessesScientists have known for a while that ultrasonic waves can affect

cells i n many ways. AUl trasound is known to dc
Ki mmel |, Abut how it works in many cases 1isnb@é
st i mu | Asnéw nodel. may help clarify much of this behavior. According toKie | 6 s

model, when the ultrasonic waves encounter a cell, the two layers of the cellular membrane

begin to vibrate (much | ike how a personés v
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larynx). Cell membranes also act as capacitors, storing eleathieafje. As the layers

vi brate, the membraneds el ectrical charge al
leads to a charge accumulation. The longer the vibrations continue, the more charge builds

up in the membrane. Eventually, enough charge bupdbkat an action potential is created.

The Technion team was able to use the model to predict experimental results that were then
verified using brain stimulation experiments performed in mice by a team at Stanford
University. According to Prof. Shoharh,hi s i s @At h deory ofulgasourmr edi ct i
stimulatiord.  All of these results mean that scientists might be on the verge of finally
understanding how ultrasound affects nerve cé&lss new understanding could lead to

important new medical advees. For example, scientists could use ultrasonic waves to
probe the br ai néanslconceiviabdyruseadltrasaundrta trettepileptic

seizures. And Shoham has begun studying the ways in which ultrasonic waves could
stimulate cells in the reti possibly creating images and letting people see without light.

The Technion teamdés findings also il lustrat
understanding of things in nature. After all/l
dowitheffecse you don@&t wunderstand

The Zipper Approach for Molecular Synthesis - A new approach to complex

molecular framework brought Professor llan Marek from the Schulich Faculty of
Chemistry a grant in the amount@®2 . 4 mi | I i on from the Europea
differently about chemical synthesis agoing against mainstreamisdond. Thisnew

met hod, t he @ fprisgleptigesyntizepisoof conaptemolecules waported

by the prestigious scientific journdliature The synthesis of new molecules is central to

the development of many areas of science from medioimeaterials scienceProfessor

llan Marek and his research team from the Schulich Faculty of Chemistry, have
demonstrated for the first time, a novel approach through selective bond activation that
combines the simultaneous activation and fragmentatdn otherwise difficult
transformationsThey were able to initiate a double bond migration, similar to the zipping
actionofazipperil t 6s much | i ke zipping up your jack
from the bottom end mmlnai res pPpri smfge s st 0 ru pMaarr edks.,
link between the two sides disconreeathen you move the zipper up. We were able to

conceive this detachment and fragment it in


http://www.technion.ac.il/en/2013/12/the-zipper-approach-for-molecular-synthesis/

PrevioushyPr of es s or Mar akidnsvativecappmach ®rrmeatirigendlecules
possessing a specific chiral center in a sipgieoperation using only primary material. Up

till then, only few scientists reached this point through tedious synthetic approgottes.

of these groundbrealgnstudies by Professor Marek havef@aching implications for the
synthesis and development of new drugs and have aroused great interest in the scientific
and industrial community. He is getting ready to recruit additional researchers to assist in
his promising researchProfessor llan Marek receivadany prestigious prizes for this

original breakthrough.



The Technion Researctand Development Foundation (TRDF)

There are five bodies administering different types of activities that come under the
umbrella of the TRDF: the Research Authority which handles Tectsponsored
research; the Liaison Office which handles research ties with the European Union, industry,
universities abroadnd the Ministry of Industrythe Unit for Continuing Bucation ad
External Studiesthe Israel Instute of Metals andhe Technion Technology Transfer
Office which deals with the commercialization of intellectual property and patents which
are developed at the Techniadore detailed information about research atiggi and the

research authority can be found in the report on research at the Technion.

Finances

In accordance with the instructions of the Ministry of Finance and of the Budget and
Planning Committee the balance sheets of the Technion and the TRiDtegrated as of
September 30, 2@1 The projectegbrofit for the period October 1, 2010 September 30,
2013 is approximately NIS33 million, not including the estimation for the actuarial
maintenance of pensions. The financial balance of this perinfluenced by the nearly

NIS 31 million in pension payments to 375 retired workers. The continued improvement in
the financial situation is a result of the growth in income from intellectual properties and of

increased research activity.

The Israel Institute of Metals

The institute has several activities within the framework of its laboratories such as
corrosion, metallurgy, casting and vehicles, and additional functions in the areas of quality
and auborization, and steel testingvost of the activies at the institute are for industry,

are connected to industry, and have industry's active participation. Aldpetcenof the
institute's income is derived from research funded by the government, industry, the
European Union and overseas concerra tmake direct contact with the institute.
Approximately 55percentof the income comes from testing for industry. The institute is
currently in negotiations with government and industrial bodies in China requesting

assistance in establishing an insatut JangsuProvince in line with ta model of the Israel



Institute of Metals. The idea surfaced as a result of successful research collaboration
between the Israel Institute of Metals and a Chinese company in the prowvirad3s, the
institute's turover stood at approximately NIS.2million and the operationgirofit stood

at NIS 2 million.



The Azrieli Division of Continuing Education and External
Studies

The Azrieli Division of Continuing Education and External Studiggsecializes in
organizingand developing advanced study programs for university graduates in various
engineering and science domains. It also grants diplomas todnging professionals in
different fields of engineering, archateire, medicine, administrati@nd teaching thragh
speciallydesigned courses. All advanced courses and programs for Master in Engineering
(ME), Master of Business (MBA), Master of ArchitectureAK), Master of Real Estate
(MRE) or Master of Industrial Design (MIDare carried out in collaboration withe
relevantTechnion facultieand interdisciplinary committegln October 2013 Prof. Yoram
Halevi replaced Prof. Yehudit Dori who served as the dean of the division for the last four

years.

Azrieli Sarona Campus(red roofs in foreground) with Azrieli Buildings in Background



