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LASER INTERFEROMETER GRAVITATIONAL-WAVE OBSERVATORY (LIGO) PROIECT
CHARLES C. LAURITSEN LABORATORY OF HIGH ENERGY FHYSICS

] 30-August-2018
Professor Yasuhiro Iye .

Chair, the committee on the revised ILC, Science Council of Japan

¢/o ILC Committee Secretariat, Science Council of Japan

7-22-34, Roppongi, Minato-ku, Tokyo 106-8555, Japan

Dear Professor Yasuhiro Iye:

I am writing this letter, hoping that I can make some useful inputs.into your process of
evaluatmg the proposal to host the ILC in Japan. My comments are based on my sizable
experience in large international scientific facilities, and especially in planning and
designing the International Linear Collider, I served as Director of the Global Design
Effort (GDE) for the ILC from 2005 to 2013, during which time we completed the ILC
technical design. After the completion of the design, I returned to my research on LIGO,
searching for gravitational waves that were predicted by Albert Einstein in 1916. We
subsequently discovered gravitational waves from a black hole binary merger in 2016.
For that discovery, I was jointly awarded the 2017 Nobel Prize in Physics, alongside my
colleagues, Kip Thorne and Reiner Weiss.

‘When we were designing the ILC, we were mofjvated by the anticipated discovery of the
long sought after Higgs particle. The Higgs was being intensely searched for during that
period by the Large Hadron Collider (LHC) at CERN. Now, following the discovery of
the Higgs, we have the opportunity with the ILC to open up an exciting new era for
particle physms, just as the discovery of grav:tatlonal waves is now opening a new
dimension in the field of cosmology.

The ILC is consistently given the highest priority by the worldwide high energy
community, as the next major facility, designed to understand of the Higgs mechanism,
responsible for mass in nature. The Higgs is different from all other elementary particles,
in having a coupling strength proportional to mass, and nothing is more important in the
field than understanding this mechanism, which requires a new precise instrument, like
the ILC. The ILC sensitivities far exceed those of the LHC.

In addition, such a facility has a very attractive long range future, because the collision
energy of the ILC can be increased by simply making it longer or using stronger
accelerating force. This is a unique advantage compared to large circular colliders. The
ILC will begin as a Higgs factory.and can at some time later be upgraded
straightforwardly to higher energies, if desired, giving it a long scientific life.

Tt is worthwhile noting that in recent years, investments in very large scale physics
projects have led to many fundamental breakthroughs, often awarded with Nobel prizes.
There are currently several large scientific facilities planned for the near future, including
the large scale dark energy survey and next-generation gravitational wave facilities in the
U.S. and Burope. The ILC would be the centerpiece among these next generation
facilities, and will dominate the field of particle physics for decades to come.
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Lastly, I would like to make the general comment that the cost of such large facilities,
including the ILC, is roughly the same as smaller pro_]ects when evaluated per researcher
and over the lifetime of the project. A significant point, in addition, is that such a large
scientific facility in Japan will become an international center and a major symbol of
modern science and technology. We have learned from the CERN laboratory that the best
and brightest researchers from all over the world converge and form a vibrant '
international academic community around such a facility, This is also true for facilities
located in remote regions, such as the LIGO detectors for gravitational waves. The ILC
. will have both profound cultural and economic impacts within Japan for years to come.

You might ask, why Japan? Of course, there is a great desire by the worldwide high
energy community to build the ILC in a timely manner. And, as I explain below, now is
a unique opportunity for Japan to host this exciting project. Japan has always been
considered one of the natural places to host th:s fac111ty, having a long history and high
capability in particle physics.

In Burope, the CERN LHC dominates the particle physics program, and over the coming
years it is undergoing a major long planned upgrade in luminosity. That preempts any
other major European large facility commitment for at least the next decade.

In the U.S., the ILC was being seriously considered during the period that our
international design effort was going on, but not knowing the mass of the Higgs, we were
designing a much higher energy ILC than thepresent concept being considered in Japan, -
and the cost turned out to be prohibitive for thRU S. program, especially because of the
worldwide recession at the time. In the meanwhile, the U.S. made a major commitment
to an ambitious neutrino experiment at Fermilab and that again preempts a commitment

to host the ILC in the U.8., at least the next decade or so.

The scientific case for the XL.C has become much stronger, following the discovery of the
Higgs at 125 GeV. 1am confident the US will invest significantly in an ILC hosted by -
Japan. The Buropeans are also very likely to contribute through a combination of
individual countries and through CERN. However, a European commitment will require
that the ILC be included in the European long range planning process that is underway.
That will only be possible if Japan decides to make an expressmn of interest to host the
IL.C by near the end of this year.

In conclusion, Japan has a unique opportunity at this time to host the central future
faclllty of one of the most fundamental ficlds of research. I sincerely hope that Japan will
seize this opportunity to offer to host this fantastic project.

Yours Sincerely,
vny - Baerrd
Barry C, Barish

Linde Professor of Physics, Emeritus
Nobel Laureate 2017
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	「論点メモ」では、ILCが特段の社会経済的価値をもたらすものではないと指摘され、当惑しています。確かに、文科省の委託調査でまとめられた経済波及効果の調査資料は、分科会での議論でもありましたように、検討した部分が産業連関表での通常の消費や機器製造、土木建築の効果と、CERNの調査結果に基づいた参加企業の生産性向上のファクター（×3.0）を日本企業分担想定額に乗じたものの総計です。このような推計から出てくる数字が他の公共事業を超えるものでないことに、全く同感いたします。
	私たちも、このような調査結果を科学技術拠点の経済波及効果であるとすることは、適切ではないと考えます。一方、経済学者の方々からも、「科学技術計画は、最新技術を用いれば用いるほど、あるいは類似例がなければないほど、経済波及効果を数字にすることは難しい。なぜなら経済波及効果は過去の事例をもとにモデル化して数字として推算する必要があるからだ。科学研究の経済波及効果は、今ホットな研究課題の一つである。」との意見をいただいています。
	4.1 科学技術計画の経済効果に関する一般的傾向
	欧州では、科学技術の大きな競争的資金であるHORIZON2020プログラムの経済波及効果や、CERNの成功の分析などがOECDとの協力のもとで行われ、複雑なパラメータ計算の結果として、HORIZON2020の経済波及の乗数は通常の1〜2をはるかに超えた10近い数字であると報告されています。国内でも、科学技術基本計画に対する効果の乗数として科学技術・学術政策研究所の試算で4〜5程度の数字が報告されていて、科学技術計画は投資効果が高いという傾向は共通しています。
	4.2 CERNなどの実例から
	大型プロジェクトには超伝導・高速制御・電磁制御・分析ソフト・放射線センサーなど様々な要素技術を向上させる人材が集うことから、イノベーションの発生など、予測できない効果の方が大きいことは、CERN、SLAC、米国フェルミ研究所などの海外研究機関、KEK、理研などの国内研究機関の発展を知るものにとっては、実感されることです。特に、CERNは人材の集積効果が極めて高く、OECDでも成功した研究所の代表例として高い評価を得ています。貴委員会で相原参考人のヒヤリングの付帯資料として提出されていたCERNの資...
	CERNはScience for Peaceを合言葉に欧州を科学でつなぐという役割を担って1954年に設立されました。CERNは60年たった今、国連のオブザーバーステータスも得た世界の科学のシンボルとも言える存在になりました。WWWをはじめとする情報通信システムの基盤技術、放射線センサー、PET診断などの医療技術等、当初予想もされなかった新しい技術が生まれ、世界の経済や医療にも極めて大きな貢献をしています。
	4.3 加速器を用いた科学技術の観点から
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