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HERA

Accelerator was built with help Experiments were build by large
(manpower) and contributions international collaboration
(hardware) of Italy, France, .

Poland, China Operation cost are shared

Operation is paid by Germany

Became known as ,HERA model’




International use of HERA

Particle physics experiments at DESY
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The Large Hadron Collider

proton-proton collider, under
construction in the LEP tunnel

(27 km circumference)
first luminosity in 2007

Accelerator and experiments
built with substantial
international contributions,
well beyond CERN member
states

CERN as host is an
intfernational organisation
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The International Linear Collider

Many reasons speak for a truly global project:
- Necessary funding

- Scientific challenges

- Political climate concerning basic research
- Big time gaps between new projects

Many steps have been taken in this direction:
- Scientific consensus
- Technology choice
- World-wide organisation of accelerator work
- World-wide organisation of detector work
- OECD
- Funding agencies
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A Road Map for the Energy Frontier
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The Scientific Case for a LC

Understanding Matter, Energy, Space and Time :
The Case for the e'e Linear Collider

A world-wide consensus has formed for a baseline LC project in
which positrons collide with e/ectrons at energies up to 500 GeV,

with /uminosity above 1034 cm-2s1,
The energy should be upgradable to about 1 TeV.

Above this firm baseline, several options are envisioned whose
priority will depend upon the nature of the discoveries made at
the LHC and in the initial LC operation.

The consensus document has been signed by > 2700 scientists
from all around the world.

Substantial overlap in running with LHC recommended
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Detector

physics case studied
with realistic assumptions
for a LC detector

detector design is
challenging!

high statistical power
of LC has to be met by
high detector resolution
(limit systematics)

= a "standard” LEP
detector will not be
sufficient!

World-wide studies are taking place, three detector concepts are
emerging
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LC Detector R&D
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High precision measurements
demand
fundamentally new approach
to the reconstruction:
particle flow
(i.e. reconstruction of ALL
individual particles)
requires
unprecedented granularity
in three dimensions

R&D needed for

key components
vertex
tracking
calorimeter
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Proof of principle: SLC
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New Territory in Accelerator Design and
Operation

- Sophisticated on-line modeling of non-linear

physics.
» Techniques expanded from trajectory to

emittance corrections, and from hands-on to

fully automated control.
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The Improvement of SC Cavities

SC RF structures for accelerators
were developed in many countries

The TESLA collaboration, centred
at DESY combined ~ all the world
expertise in SC, thus leading to
major progress:

>25-fold improvement in
performance/cost in 10 years

Major impact on next generation
light sources (XFEL, ERL) , proton
accelerators etc
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The VUV-FEL as Prototype for the XFEL

Built with substantial international contributions, in operation since 1996
Second stage (TTF2) just being commissioned

RF gun accelerator modules collimator undulators

bunch
compressor compressor

4 MeV 150 MeV 450 MeV 1000 MeV
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Low emittance
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Start of the Global Design Initiative

I T’G First ILC Workshop

Towards an International Design of a Linear Collider

WwoRrksHO?
MNovember 13th (Sat) through 15th (Mon), 2004

KEK, High Energy Accelerator Research Organization
1-1 Oho, Tsukuba, Ibaraki 305-0801, Japan

Program Committes:

Kacru Yokoya (KEK), Hitoshi Hayana (KEK),

Henji Saito (KEK), David Burke (SLAC),

Steve Holmes (FMAL), Gerald Dugan (Comell),

Hick Walker (DESY), Jean-Framme Delahaye (CERN),
Diiier Napoli (CEAISackay)

~ 220 participants from 3 regions, most
of them accelerator experts

ternational Advisory Committee:
Ticibert Aymar (CERN), Albrecht Wagner (DESY).
Michas! Witheres (FNAL), Yoji Totsuka (KEK),
Local Organizing Committee: Jonatnan Dorfan (SLAC). Wen Namiung (PAL).
Voii Tmsuka?KEKj[-Chg 7). Furnihiko Takasaki (KEK) Deputy-chair), E‘":‘ F“S‘ghénmm'gg, "‘;“1' T:L""_;E‘?""“’"]E-"N
Junii Urakawa (KEK), Kiyoshi Kuba (KEK), Shigeru Kuroda (KEK), w"’"ﬂ L c{ ek IJ_-INLE'FF" el )
Maobuhire Terunuma (KEK), Toshiyasu Higo (KEK), Tsunehike Cmari (KEK). Samu's G“'Kﬂ e [k Illaj Grannis (SU

Toshiaki Tauchi (KEK), Akiya Miyamoto (KEK), Masao Kuriki (KEK), LD nis (SUNY}

Kiyesumi Tsuchiya (KEK), Shuichi Noguchi (KEK), By Kako (KEK) http:/ilcdev.kek.jp/ILCWS/ 15
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Result of 1. ILC Workshop

» A lot of enthusiasm, willingness to self-organise, and a strong
sense of initiative

* Working Group structure was very effective

* Has helped to advance the global collaboration on well defined
work packages

* One convener per region was important

* Many (not all) labs in regions have stated their interest in
specific topics

- Homework as specified by workshop charge was done to
various degrees of depth

- Convergence tfowards a common project
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EU and the Global ILC Project

The European Union is thinking about a stronger role in
research infrastructure

The evaluators of the ILC designh study EUROTeV
emphasised the importance of the project

EUROTeV plays the role of a focus and nucleus for the
European part of the global activities which are just starting

Europe must maintain its leading role in the SC RF
technology

Global projects represent a new challenge for European
science coordination

The ILC is one of the possible domains for the strategic
road map
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European Funding for ILC R&D

6th Framework Program
Integrating Activities

CAR E project

Reserch i Euree
for Particle Physics

—

Structured and integrated
European area in the field of

accelerator research and
related R&D.

3 Networking Activities and 4
Joint Research Activities.

Albrecht Wagner, Aspen 0205

European Design Study

(27 institutions, including CERN
and DESY)

With top marks (score: 4.8/5),
EU funding: ~9 M€

Kick-of f meeting 1.11.2004
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Project Timelines

2005 2006 2007 2008 2010 2012 2015
N construction
ILC " commissioning
T physics

B preparaton
B construction

EURO XFEL —- —
B T EUROTeV

B I CARE

B T UK LC-ABD
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A Global Accelerator Network

Collabora'rlon of interested accelerator labor'a’ror'ues and institutes
world-wide with the goal to build, operate and utilise large new
accelerators

Follows major detector collaboration in particle physics
Partners contribute through components or subsystems
Joint operation

Examples from science (astronomy...) and industry ...
Albrecht Wagner, Aspen 0205 20



LC Steering Groups

ICFA initiative:

Asian SG US SG European SG
Gov Gov Gov ECFA

International LC Steering Committee (ILCSC)

Albrecht Wagner, Aspen 0205
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The Airbus Example




Steady Progress

2001 Road map discussions in the three regions

2001 TESLA TDR and Asian and US design documents
2001 Snowmass meeting

2002 Science Council evaluation in Germany

2003 Decision by the German Government o move forward
on XFEL and to continue the R&D for the ILC in an
international context

~2003 First meetings of the Funding agencies (FALC)
2003 Consultative group of QECD

2004 Ministerial Statement supporting the ILC

2004 ITRP process and technology decision

2004 First ILC workshop

2005 ICFA unanimously agrees on candidate for GDE
director and starts negotiations

This list is incomplete, but illustrates the steady progress

Albrecht Wagner, Aspen 0205
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Issues to be addressed

Which is the best structure for an international projects?

How and why should the labs which participate in the
construction be involved in the operation?

How to guarantee a long term project stability

Does it require a international organisation with treaties?
Understand the balance between host and non-host regions
When and how should the site choice be made?

What can we learn from ITER?

Albrecht Wagner, Aspen 0205
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Summary

The scientific case for a Linear Collider is strong and
convincing, a world consensus exists on its importance and on
its timing w.r.t. the LHC

LC and LHC offer a complementary view of Nature at the
energy frontier

The SC technology for the LC is well developed

Detector technologies to do the physics at the LC are being
developed

Politicians are following the process (technical decision, joint
global design, self-organisation,..)

2015 is the target date for commissioning. To reach this we
have to keep going at full speed.

A lot of challenging questions lie ahead
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