International Large Projects

Where is ILC position 7

T. Tauchi, ILC group meeting, 4 April 2019
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“As Japan’s next contribution to the world and to humanity (Rugby World Cup, G20,
Tokyo Olympic and Paralympic Games) , we would like to build Asia’s first large-
scale international research hub by hosting the ILC. This bears significant meaning
both diplomatically and politically” by Hon. Takeo Kawamura, March 6, 2019



Significance of the International Linear Collider

From Michael Peskin, 5 April 2019 ;

More generally, we need to be working with our scientific colleagues in Japan on the following two points:
1. Particle physics is actually science, despite appearances, and actually has substantial scientific interest.
2. We will find the money outside of the usual channels, because of the economic benefits and the

opportunities for international technological collaboration that such large projects bring.

My reply ;
| certainly agree with your two points. Particle physics is a field of science and has common or shared
views with other fields for scientific interest and political, social issues.

One such a story ( lwate Nippo, 2019.03.03) is

"Japan's position at the top of the world in science and technology fluctuates. In the latest technology, it
was pulled by the United States and passed by China. In this situation, Yoshinori Osumi, who has won the
16th Nobel Prize for Medicine and Physiology, recommends. " There are no top runners in Japan's
population. It is important for us to be able to contribute in a good field. " One of them is the world's
leading particle physics. "

The large budget must be a very effective investment for the strong status of "a nation of science and
technology" for Japan .
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LHC personneﬂ expenditure

S~ Sou ports to CERN Finance Committee
Personnel for LHC construction & pre-operation
(accelerator, injectors & experimental areas)
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Philippe Lebrun, LCWS 12, Univ. of Texas, Arlington, USA




1 swiss franc= 0.81 euro

Personnel | Materials Total

x10” Swiss | x10” Swiss | x10? Swiss
francs francs francs
LHC machine and experimental areas 1.224 3.756 4.980

(incl. R&D, injectors, tests and pre-operation)
CERN contribution to detectors 0.869 0.493 1.362
(incl. R&D tests and pre-operation)

CERN contribution to LHC computing 0.085 0.083 0.168
Total CERN costs 2.178 4.332 6.510

Table 2: Costs of the LHC in billions of Swiss francs according to the CERN budget [30].

| summarize the LHC costs, according to the CERN budget, in table 2. | should note
that only people directly employed by the LHC are counted under the heading of
Personnel”, but in practice a large fraction of CERN personnel works for the LHC.
Moreover, the data do not include the costs of operation and the contributions to
the construction and functioning of the particle detectors made by universities and
laboratories outside CERN. For example, the material costs of the largest detector
(ATLAS) were 540 million Swiss francs, and CERN contributed to the costs of the
various detectors an amount that varied between 14% and 20% of the total.

ref : Big Science and the Large Hadron Collider, Gian Francesco Giudice, CERN-PH-TH/2011-288




LHC Proposal in 1993

In December 1993, a plan was presented to the
CERN Council to build the machine over a ten-year
period by reducing the other experimental program
of CERN to the absolute minimum, with the exception
of the full exploitation of the Large Electron Positron
(LEP) project, which was the flagship machine of the

decade. ( extraction in P.6, The Large Hadron Collider : a Marvel of
Technology, edited by Lyndon Evans, 2009, CERN and EPFL Press.)



109 dollars =1billion dollars~1,000&M

Original Estimated
Project cost cost in 2011
x10? dollars | x10? dollars
Manhattan Project [23]
Estimated cost at approval (1942): 3 years 1942-1944 0.148
Total cost: 5 years 1942-1946 2.2 27
Apollo Program [24]
Estimated cost (1966): 13 years 22.7
Total cost: 14 years 1960-1973 194 120
Hubble Space Telescope (HST) [25]
Initial estimated cost 0.5
Construction cost 1.5
Total estimated cost: 25 years 1990-2014 6.0 8
Superconducting Super Collider (SSC) [26]
Estimated cost at approval (1987) 4.4
Estimated cost at cancellation (1993) 11.8 18
International Space Station (ISS) [27]
Initial estimated cost 17.4
Estimated cost for development, assembly and operation (1998) 96 120
Human Genome Project (HGP) [28]
Scientific program in genomics total cost: 14 years 1990-2003 3 4
International Thermonuclear Experimental
Reactor (ITER) [29]
Estimated construction cost (2010): 10 years 2008-2017 17.9 18
Large Hadron Collider (LHC)
Materials for construction of accelerator and detectors 5.4 6

Table 1: Original cost estimates of some Big Science projects in billions of dollars and their equiv-
alents in billions of 2011 dollars [22]. I used the following conversion factors: 1 euro = 1.4 dollars
= 1.5 Swiss francs. I chose an average value of the Swiss franc at the time of construction of the
LHC rather than today’s exchange rate.

ref : Big Science and the Large Hadron Collider, Gian Francesco Giudice, CERN-PH-TH/2011-288



The cancellation of the SSC was a traumatic event for the
particle-physics community around the world. It marked the end
of an era, but not the end of large basic-science projects. It
represented an important step in the evolution of Big Science,
because it highlighted the need for new characteristics in large
scientific projects. A broad international collaboration, and a
vision beyond the interests of any single country, proved to be
essential elements for their success. The LHC, built by a
consortium of the European member states of CERN with
substantial contributions from almost all of the main countries in
the world, has achieved this vision superbly.

ref : Big Science and the Large Hadron Collider, Gian Francesco Giudice, CERN-PH-TH/2011-288



From “The Impacts of Large Research Infrastructures on Economic Innovation and
on Society: Case Studies at CERN by OECD

To a large extent, the direct economic impact category simply represents a transfer (via the
laboratory) of public funds into the local economy. This category is not being considered in the present
OECD study, although it would be interesting to inquire about the extent to which the “multiplier effect”
of an investment in a basic research facility is greater or smaller than that for a more conventional large
infrastructure such as an airport or a hospital.

In the case of CERN, and from a science and innovation policy perspective, a more interesting
phenomenon is the indirect impact of spending, especially the medium- and long-term impact of
procurement (i.e. a subset of total financial transactions) on firms that do business with the laboratory.
This impact does not have to be local; indeed, the procurement process 1s designed to spread benefits
among the Member States. An interesting study, covering the years 1973-1987, attempts to measure the
“Economic Utility Resulting from CERN Contracts”.!" Economic Utility is defined as the sum of
increased turnover (sales) and cost savings. Turnover could be increased via development of new
products, new marketing techniques and strategies, or improvements in the quality of existing products.
Cost savings usually result from learning by company engineers, based on interactions with CERN staff.
Only high-technology suppliers were considered in the study. There were deemed to be 519 of these out
of a total of approximately 6 000. The authors of the study interviewed managers of 160 firms, asking
them to provide quantitative estimates of the impacts of the CERN procurement contracts. The results are
summarised thus: “The corrected utility/sales ratio is 3.0 which means that one Swiss franc spent by
CERN in high technology generated three Swiss francs in Economic Utility. The overall cost of the

Organisation during 1973-1982 was 6 945 million Swiss francs, which gives a value of about 0.6 for the
ratio of corrected utility to total CERN cost. It may therefore be stated that, by 1987, CERN’s high
technology purchases made during 1973-1982 will have generated Economic Utility amounting to about
60% of the overall cost of CERN during the same period.” Two figures from the report are shown below:
breakdowns by industrial sector, and the evolution of sales and utility over time (including a five—year
extrapolation).
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Figure 4: Total sales and total utilities from 519 high technology suppliers, broken down

by industrial category.
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ERIOR T B3 & ] 100 17 99 99 79 79 — 346
5124 4 H A - - - - - 2 - -
X 59, 557 40, 960 63, 400 52, 058 43,149 42, 636 33,936 34,823
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International Conference on Research Infrastructures
“Research Infrastructures for Global Challenges”
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The OECD Global Science Forum may be the place for such debates !

Q (Smits) : What are still lacking?

A (Nagano) : Global legal framework in place of ERIC, and sustainability of Rls.
[ERIC : European Research Infrastructure Consortium]
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