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Nobel Prize in Physics 1976
Dr. Burton Richter
Burton Richter
Born

March 22, 1931
New York City

Nationality

United States

Alma matter Massachusetts Institute of Technology
Institutions

Stanford University
Stanford Linear Accelerator Center

Prize Rationale
“for their pioneering work in the discovery of a heavy elementary particle of a new kind”

Massage

https://www.youtube.com/watch?v=EG7o0yoakMs
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My name is Burton Richter. I'm a former Director of the SLAC National Accelerator Laboratory and
maybe one of the last, if not the last of the generation that brought colliding beams into existence.

Now we're looking at what the next big machine is going to be, and the electron positron collider
community got together, oh more than 10 years ago, 15 years ago, to bring in Asia, Europe and the US

into the development of the technology has been developed. It's ready for the next big machine and the
questions are what the next big machine is and what a competition is. So LHC is back on the air and LHC

is nearly doubling its energy. We expect all sorts of good things to come out of the LHC but one thing has
come out already is the Higgs boson.

But is it the Higgs everybody thinks it is ? That's a funny question because it’s light, it's in the right region

and all the rest of it. But there are variants that you can think of that don't do exactly the same thing and
one of the ways you tell if it's the right one is you look at the branching fractions of a Higgs and see if

they agree with what the standard model tells you. That is much much easier, infinitely easier on an e +emachine than a proton machine.

The reason is simple. Electrons and positrons are both elementary, protons are composite and in electron
positron collisions of high energy, it’s kind of what I call a democracy of production, all cross sections

are within an order of magnitude or so about the same, and the proton colliders the experimenters have
to cope with backgrounds that are 10 to the 9th to 10th to the 10th times. The interest in cross-section it is

a very difficult job and it is required tremendous ingenuity and detector design and in trigger design to
make the system work.

Clearly, they made it work, because they have found the Higgs. But precision measurement of branching

fractions requires that you get a lot of them and that the system be clean. And that's much easier in e+ e-

when you're looking for the long-term future there's another thing that you should think about. Protons
are composite and that says that the collisions that produce the things you're interested in our collisions of
pieces of the proton not the proton. And those pieces share the energy and so if you build a machine like
LHC 14 TeV the chances of you're actually getting a collision where you get 14 TeV into the particles that

you're interested in is essentially zero. If you look at it and to tell if you want the same kind of physics

then you need an e+e- machine with an energy of ten percent to twenty percent of what you get with the
protons. So all of you think about this.

Look to the future that future is going, we hope, to include new accelerators. it's only going to include

new accelerators if we've got a good story on the physics that we're going to get and if we do something
to control the costs. The electron colliders are an important route they haven't gotten the attention they
deserve.
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I want to close with something that I remember when I was much younger. I was a science-fiction fan,
and I remember a story, I don't remember who wrote it, I don't remember the title, but I remember the first

page because the first page said, high-energy physics and ground-based astronomy are no longer done
because their facilities have become too expensive. That was before the invention of colliding beams. It's
only the existence of colliding beams that has made it possible to build the colliders energies that we've

got today. What we can do for an encore while you're thinking about the next machine, thinks about your
investment in the advanced accelerator R&D.
Good luck to all.
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Nobel Prize in Physics 1979
Dr. Steven Weinberg
Steven Weinberg
Born

May 3, 1933
New York City

Nationality

United States

Alma matter Princeton University
Institutions

University of Texas, Austin
University of California, Berkeley
Massachusetts Institute of Technology
Harvard University
Columbia University

Prize Rationale
“for their contributions to the theory of the unified weak and electromagnetic interaction between elementary
particles, including, inter alia, the prediction of the weak neutral current”

Massage

https://www.youtube.com/watch?v=A1bRV_0j-aY
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I'm Steven Weinberg, Professor of physics and astronomy at the University of Texas at Austin. Good

morning I'm speaking from my office here at the University of Texas. I'm speaking on behalf of the project
to build a new elementary particle accelerator known as the International Linear Collider which has special
advantages

We talk about different frontiers in physics. There's a high energy frontier which is usually pursued these
days by building accelerators that collide beams of protons. The clear example is the Large Hadron

Collider in Europe which can go to the next generation. We hope we’ll go to considerably higher energies
and perhaps detect new particles that are too heavy to have been produced at the Large Hadron Collider.

But there's another frontier of high precision in which we explore physical processes with higher

expectations. The theoretical expectations can be made with great precision, where the detection of even
small departures from those predictions can open up a whole new world of previously unknown physics.

And this is particularly true for electron-positron colliders. Electrons and positrons are elementary
particles unlike protons and the physical processes that occur when they collide, can be calculated with

great accuracy so that we can detect, assuming of course that there's nothing that we don't know about the

underlying physics, and by seeing whether the predictions match observations, we can tell whether there is
something new like a new kind of particle or a new kind of force.

These electron-positron colliders in particular will be able to produce pairs of particles like the Higgs

particle and a Z particle. We know really very well how to calculate that process, then the Higgs will
decay. We know how to calculate its decay modes. If it's decaying into something that is not incorporated
in our present standard model, we will know that and make a great discovery.

And even of course in that way you can't produce new particles that are heavier than the Higgs particle,
but these calculations can be done so accurately because electron positron collisions are so clean. We
can even detect effects of the Higgs going out of existence and producing entirely new particles, even

particles heavier than the Higgs itself, violating conservation of energy briefly before the particles then
disappear back into a Higgs particle or into other ordinary particles that we already know about.

In this way a linear collider that collides electrons and positrons can be a wonderful instrument for

discovering new physics. The whole world of physics will benefit from the data produced by such an
accelerator. But the country that hosts it will inevitably receive the greatest benefit in the training of a new
generation of scientists who conveniently can work in developing accelerator and then using it. But also

in technological spin-offs in which accelerator physics is particularly fruitful. I think more fruitful for
example than the space program since like online computing, high magnetic field technology, cryogenics
and so on.
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It's very natural for this accelerator to be cited in Japan. Japan very early took an important position
in fundamental elementary particle physics with the theoretical works in the 1930’s of Yukawa and in
the 1940’s of Tomonaga. It has in recent decades become an important player in experimental particle

physics with the large detector for rare events, the underground Kamiokande. But it has not been active in
accelerator physics.

It is time for Japan to begin to play a leading role in that technology and so forth. I think it will be very
wise for Japan to host this new accelerator project and I think it will be very wise for the whole world of
science to support it, because of the data and the insights that this kind of accelerator will produce.
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Nobel Prize in Physics 1979
Dr. Sheldon Lee Glashow
Sheldon Lee Glashow
Born

December 5, 1932
New York City

Nationality

United States

Alma matter Harvard University
Institutions

Boston University
Harvard University
University of California, Berkeley

Prize Rationale
“for their contributions to the theory of the unified weak and electromagnetic interaction between elementary
particles, including, inter alia, the prediction of the weak neutral current”
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Nobel Prize in Physics 1990
Dr. Jerome Isaac Friedman
Jerome Isaac Friedman
Born

March 28. 1930
Chicago, Illinois

Nationality

United States

Alma matter University of Chicago
Institutions

Massachusetts Institute of Technology

Prize Rationale
“for their pioneering investigations concerning deep inelastic scattering of electrons on protons and bound
neutrons, which have been of essential importance for the development of the quark model in particle physics”
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Nobel Prize in Physics 1999
Dr. Gerard ‘t Hooft
Gerard 't Hooft
Born

July 5, 1946
Den Helder, Netherlands

Nationality

Dutch

Alma matter Utrecht University
Institutions

Utrecht University

Prize Rationale
“for elucidating the quantum structure of electroweak interactions in physics”

Massage

https://www.youtube.com/watch?v=0S-o9h9PKQ4
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My name is Gerard 't Hooft. I am a theoretical physicist, such is my interest to try to work on how laws of
nature work.

Now, nature is a lot smarter than we are and definitely only thinking about nature doesn't be able to answer.
We have to have experimental information

Now, a great accelerator build in Geneva, has revealed the existence of new particle, Higgs particle that
we did expect, but we don't understand its details yet. And a new particle accelerator in linear particle
accelerator such as the one that might be built in Japan can give us many further details.

Now figuring out how nature works has always been extremely beneficial to humanity. It actually made us
what we are today.
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Nobel Prize in Physics 2002
Dr. Masatoshi Koshiba
Masatoshi Koshiba
Born

September 19, 1926
Toyohashi, Aich

Nationality

Japan

Alma matter University of Rochester
Institutions

Tokai University
University of Tokyo
University of Chicago

Prize Rationale
“for pioneering contributions to astrophysics, in particular for the detection of cosmic neutrinos”

Massage

https://www.youtube.com/watch?v=NDWk6osNDTo
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So, what exactly can we learn if we build the International Linear Collider (ILC)? Well to tell you the

truth, nobody knows for sure. Try something new and at first, you’ll simply be able to say, “I see, so
that’s what happens when I do this.” However, it’s not already knowing something that compels us to try
something new. Knowing an answer from the outset does not necessitate experimentation. Rather, it’s

because we don’t know that we seek to understand. As to what will come of that quest for understanding,
who can say for sure?

Without going in big and pushing our capabilities to the limit, we’re much less likely to be rewarded with
conclusive results.

Years ago, I was very interested in the electron-positron collider at Budker’s (the then director of the

Nuclear Physics Institute in Novosibirsk) Institute, and thus, I applied for funding in order to conduct

experiments. However, my more established colleagues in the department of physics at Tokyo University
unanimously opposed this budgetary request. What was their reasoning? Quantum electrodynamics

already understood the ins and outs of electron-positron collisions, they argued, dismissing any interest I
might have in researching a seemingly already explainable phenomenon.

However, the department’s director at the time, Dr. Kazuhiko Nishijima – a brilliant theorist who has

since passed on – took a different view of the matter. Now I’m not sure whether you’re aware of this or
not, but here is something to understand about theorists in physics: first-rate theorists are well aware of the

applicable limitations of their theories, while second-rate theorists see their theories as ideas of endless
potential. Anyhow, so there I was, asking for funding to conduct preliminary experiments at the Budker

Institute, with the distinguished faculty united in opposition to such a request, saying how quantum
electrodynamics tells us everything that needs to be known about the matter in question. Nonetheless, as

I remain adamant in my desire to experiment, then-director Dr. Nishijima chimes in saying that such an

experiment has never been performed with the amount of energy I had in mind, and thus, let’s fund the
experiment. And so, when it comes to electron-positron collision experiments, the topic is one linked to
many a personal memory.
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Nobel Prize in Physics 2004
Dr. David Gross
David Gross
Born

February 19, 1941
Washington, D.C.

Nationality

United States

Alma matter University of California, Berkeley
Institutions

University of California, Santa Barbara
Harvard University
Princeton University

Prize Rationale
“for the discovery of asymptotic freedom in the theory of the strong interaction”

Massage

https://www.youtube.com/watch?v=wtLKHg2KZuE
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I'm a professor David Gross from the Kavli institute for theoretical physics at the University of California
in Santa Barbara.

I'd like to speak in strong support for the ILC international linear collider.

A fantastic new accelerator that the Japanese are proposing to build with the help of international

collaborators. As a theorist I know very well the importance of experiment through experimental
exploration of the frontiers of our field, a study of matter, study of forces, fundamental aspects of the
physical reality.

When I was a young man working on the nuclear force, there was the experiment at the Stanford Linear

Accelerator that was crucial in our development of the theory of the nuclear force that eventually led to the
Nobel Prize in Physics.

Similarly the recent groundbreaking discovery of the Higgs particle at the Large Hadron Collider at CERN

has opened up exciting new prospects for further experimental exploration of the property of the Higgs, the
promise of new particles, new forces, and certainly new understanding at even higher energies.

The international linear collider: ILC is one of the most exciting prospects to make these discoveries and

I applaud the Japanese government and my Japanese colleagues for leading the effort to host the ILC in

Japan. I trust and hope that international community at large will join in this very important effort to build
this exciting new collider
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Nobel Prize in Physics 2008
Dr. Toshihide Maskawa
Toshihide Maskawa
Born

February 7, 1940
Nagoya, Aichi

Nationality

Japan

Alma matter Nagoya University
Institutions

Kyoto Sangyo University
Kyoto University
Nagoya University

Prize Rationale
“for the discovery of the origin of the broken symmetry which predicts the existence of at least three families of
quarks in nature”

Massage

https://www.youtube.com/watch?v=NK5T1EcZDeA
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With continual scientific advancement comes the inevitable growth in both the size and scale of the science
we perform.

Japan’s High Energy Physics Group has received universal acclaim, and it’s truly a wonderful feeling.
Personally, I feel like Japanese people are suited to such scientific endeavors.

Assuming it’s at all possible to bring the International Linear Collider (ILC) to Japan – a project of
worldwide discussion as it is – then by all means let’s make this vision a reality! I think it would be huge
not only for Japan, but moreover for Asia in particular, if Japan were to house the ILC. Several countries
across Asia have and continue to play invaluable roles in this effort, and as such, we must go the extra mile
to seize this opportunity, lest it slip away. I feel that a more centralized Asian perspective can help lead us
towards a new phase of scientific ingenuity.

Japan is indeed capable of contributing to our global society in numerous ways, yet I believe that it is

science most of all where Japan can be of greatest service. Now is that time. Now is Japan’s moment to
show the world just how much we can do.
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Nobel Prize in Physics 2008
Dr. Makoto Kobayashi
Makoto Kobayashi
Born

April 7, 1944
Nagoya, Aichi

Nationality

Japan

Alma matter Nagoya University
Institutions

High Energy Accelerator Research Organization
Kyoto University

Prize Rationale
“for the discovery of the origin of the broken symmetry which predicts the existence of at least three families of
quarks in nature”
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The history of accelerator science dates back to the 1930s with the invention of the cyclotron, and during

this period, Japan was conducting research on par with international leaders in the sciences. World War
II unfortunately interrupted said efforts, causing Japan’s experimental research in particle physics to

fall behind that of the West. Nonetheless, the determination of those working in the field coupled with

government backing allowed for the achievement of breakthrough results including but indeed not limited
to B-Factory and Neutrino Oscillation.

At present, Japan is again a world leader in such research, and with the International Linear Collider (ILC)

posed to pass this torch onto the next generation, there are great expectations for Japan’s role in accelerator
science.

Particle physics research aims to understand the natural laws of our universe at its most fundamental level,

and we now stand at the cusp of a new era where we seek a unified understanding of these laws. The ILC

is an electron-positron collider that allows us a precise, clean means of experimentation from which we can
expect to inherit invaluable information pertinent to the direction of future research. Such studies can paint
a clearer picture of the most basic mechanisms of nature, which in turn deepens our overall understanding

of our world, thus allowing for greater collective consolidation of knowledge. Indeed, one of humanity’s
most valuable assets is access to such an evolving organization of knowledge. Building the ILC is a
possibility born from years of exhaustively examining project intricacies both scientific and technological,

and now here we are in the eleventh hour, so close to making this dream a reality. I hope for your support
in this endeavor.
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Nobel Prize in Physics 2017
Dr. Barry Barish
Barry Barish
Born

January 27, 1936
Omaha, Nebraska

Nationality

United States

Alma matter University of California, Berkeley
Institutions

California Institute of Technology

Prize Rationale
“for decisive contributions to the LIGO detector and the observation of gravitational waves”
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