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Kick-off event should start process of internat. collaboration
e presenting preparatory work as basis for discussion
- draft parameter sets & WBS documents available
» inviting feedback and suggestions
« working towards formation of a
global design study collaboration integrating

all aspects of machines, physics and detectors

Michael Benedikt
S FCC Kick-Off 2014
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General observations (i)

« Therelis avery broad spectrum of work in all
areas physics, experiments, machines and
Infrastructures to be addressed within FCC

« Many challenges in front us that can only be
addressed in a wide collaboration using all
expertise available

- Very positive signs from Kick-off participants
towards working together on the FCC study.

Future Circular Collider Study

Michael Benedikt
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General observations (ii)

 Particular attention from the beginning should be
given to “global” aspects related to the overali
dimension of FCC with potentially enormous impact

on operation and cost:
. Safety, operation, maintenance, overall availability
. Energy optimisation, overall infrastructure optimisation
. Identification of transitions in technology, cost
. Industrialisation aspects, high multiplicity of elements
. Scalability of solutions, assumptions vs. real parameters
. Political acceptance and societal acceptance
. Drive forward technologies with such a project

- Keep this in mind and take appropriate
steering when starting detailed design work!
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100-MW RE system

al difierent beam energies and intensit

Many thanks to: A. Butterworth, O. Brunner, R. Calaga, S. Claudet, R. Garoby, F. Gerigk, P. Lebrun,
E. Montesinos, D. Schulte, E. Shaposhnikova, |. Syratchev, M. Vretenar




FCC work plan study phase 1

2014 2015 2016 2017 2018

‘Ql Q2 [ Q3 | Q4 | Q1 [ Q2 [ Q3| Q4 | Ql [ Q2 [ Q3| Q4 | QI | Q2 [ Q3| Q4 | Ql | Q2| Q3| Q4

Kick-off, collaboration forming
P ’ ’
[ reparle } -2>study plan and organisation

Ph 1: Explore options
“weak interaction”

‘ ‘ ‘ @orkshop & Review —identification of baseline

Explore options, now — spring 2015:

- Investigate different options in all technical areas, taking a broad view

- Deliverables: description and comparison of options with relative merits/cost,
Develop schedules, understand relative impact of options on overall

schedule (physics operation time, machine installation time, etc.)
- FCC workshop to converge to common baseline with small number of options
- Proposed WS date 23 — 27 March 2015 (presently no known collisions...)
- Followed by review ~2 months later, begin June 2015
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Next steps (i)

 Establish an international collaboration:
* Following very positive reactions and the
enthusiasm during the Kick-off meeting:

- Formal invitations to institutes to join collaboration
- Aiming at expressions of interest by end May to form
nucleus of collaboration by September
- Enlargement of the preparation team
- First international collaboration board meeting
8-10 September
kick-off expressions of interest (EOI) proposed 1st
event  discussions terations * CB,meeting
* A,

March April May June July August September 2014

Future Circular Collider Study
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Next steps (i)

« Keep momentum of the meeting and
continue discussions and work started In
break-out sessions

« Start common work on informal basis for:
- Further identification of design drivers and
work topics
- Refinement of work topics according to
Interest and resources of all partners
- Development of a work plan for exploratory
phase 1

Michael Benedikt
S FCC Kick-Off 2014
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Horizon2020 call — design study, deadline 02.09.2014
Prepare proposal parallel to FCC collaboration setup

Goals fo EU DS: conceptual design, prototypes, cost estimates, ...
From FP7 HiLumi LHC DS - positive experience:

« 5-6 work packages as sub-set of FCC study

 ~10-15 beneficiaries (signatories of the contract with EC)

Time line input from complete submission
_ interested draft iteration, of EU ECC DS
Kick-off partners, proposal, agreements,

event discussions end of May end of June signatures proposal, 2 Sept.

*

Non-EU partners can join as beneficiary — signatory with or w/o EC
contribution (contractual commitment) or as associated partner — non-
signatory (in-kind contribution with own funding, no contractual commitment)

March April May ~ June ™ July August September 2014
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Conclusions

« Thanks to all contributors for the excellent

guality of presentations and the work already
Invested!

« Thanks to all of you for your participation, the
constructive discussions and the extremely
positive and enthusiastic atmosphere that you
brought to this meeting.

 Looking forward to global collaboration with
you and to meeting all together again at the
first FCC collaboration workshop March 2015.

Michael Benedikt
S FCC Kick-Off 2014
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historical path to 100 TeV collider ...
and plenty of studies to learn from
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historical studies in Europe

Eloisatron = Eurasiatic Long Intersecting Storage Accelerator

proposed by Antonino Zichichi

c.m. energy 200 TeV, circumference 300 km, 13.5 T magnets,

fitting inside Sicily
INFN study started in 1979, still ongoing

Supercolliders
Superdetectors:
Proceedings of
the 19th and 25th
Workshops of the
INFN Eloisatron
Project

w

SUPERCOLLIDERS AND
SUPERDETECTORS
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historical studies at CERN

Eberhard Keil, “Hadron colliders between 1 and 100 TeV

beam energy,” CERN-LEP-TH-83-39 ; LHC-NOTE-4 ; CERN-LHC-Note-

4. - 1983, “Scaling laws and cost optimization for hadron

colliders around 100 TeV,”
Workshop : Maximizing luminosi

Erice, Italy, 13- 19 Nov 1991

CERN LIBRARIES, GENEVA

CM-P00063480

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

LHC mo\’, ]

CERN LEP-TH/83-39

HADRON COLLIDERS BETWEEN 1 AND 100 TeV BEAM ENERGY

by

E. Keil

Presented at 12th International Conference on High-Energy Accelerators
Fermi National Accelerator Laboratory, Batavia, IL, August 11-16, 1983

Geneva, Switzerland
August 1983

Eg/ CERN-SL QL AP
D

G

EUROPEAN LABORATORY FOR PARTICLE PHYSICS

CM-P00062704

SCALING LAWS AND COST
OPTIMIZATION FOR HADRON
COLLIDERS AROUND 100 TeV

Eberhard Keil

Abstract

The scaling laws and performance of hadron colliders at an energy of about
100 TeV are derived in terms of o n physics and engineering parameters.
A cost optimization which balanc
cope with the synchrotron radiation
and arcs is used to determine the optimum field in the dipoles in the arcs and
the total cost of the collider. It is found that the optimu ipole field may be
much smaller than the maximum field which can be achieved in superconducting

dipoles

Presented at the 19-th INFN Eloisatron Workshop “Maximizing Luminosity of
Hadron Colliders at 100 TeV", Erice, Italy, 13-19 November 1991

Geneva, Switzerland

21 September 1992

INFN Eloisatron Project
of hadron colliders at 100 TeV,

optimized parameters & cost

Table 2: Optimum Parameters for a 100 TeV Collider

Iligh-Field Model
Cost Optimized

High-Field Model
With B=10T

Low-TField Model
Cost Optimized

[ 0.5 2.0 0.5 2.0 0.5 2.0 Msfr@1kW
k; 1.0 0.7 1.0 0.7 1.0 0.7

K, 100 100 7 T 7 7 Msfr/km
B 12.4 445 10.0 10.0 3.3 9.3 T

c 222 61 274 274 838 294 km

P, 22.2 79.9 18.0 18.0 5.9 16.7 MW
Cryogenics  22.2 8.8 18.0 3.1 5.9 2.9 Gsfr

Arcs 22.2 6.1 27.4 27.4 5.9 2l Gsfr

K - K, 44.3 14.9 45.3 30.5 11.7 5.0 Gsfr




historical studies in the US
Report of the 20 TeV Hadron Collider Technical Workshop:

Held at Cornell University, March 28-April 2, 1983, Cornell University
Floyd R. Newman Laboratory of Nuclear Studies, Cornell University

At Cornell these proceedings are stored in
the Library Section of , historically valuable
manuscripts” together with an original
manuscript of Thomas Jefferson !

— access requires application,
identification, ...

X-ray security scans,... & copies
strictly forbidden!

Cornell colleagues Ralf Eichhorn
& Stephen Markham kindly took
and sent some photos of these
proceedings ...




SSC design

ey M i .
sscsmoo H. Ulrich Wienands, The SSC Low
Energy Booster: Design and
thanks to Swapan Chattopadhyay Component Prototypes for the First
Injector Synchrotron, IEEE Press,
01.01.1997
Conceptual Design of the Superconducting Super Collider
. * THE S54
SSC Central Design Group’ L D“r E.:".E : r.,_:_ : |
March 1986 " o E I:":’EI .I.. ] o I :
i |'IIIJ' |-"|.-J maml
SSC CDR 1986 /i

*Operated by Universities Research Association under contract with the U.S. Department of Energy

historical plan for an "SSC" in Japan,
Ibaraki prefecture (F. Takasaki,
private communication)




VLHC design 2001

DeSIgn StUdy fOr d http://www.vlhc.org/
Staged Very Large 7

Hadron Collider |

VLHC Design Study Group Collaboration
June 2001. 271 pp.

Design Study for a Staged
Very Large Hadron Collider

Report by the collaborators of

SLAC-R-591, SLAC-R-0591, SLAC-591, Melao v Lo

Fermi National Accelerator Laboratory

SLAC-0591, FERMILAB-TM-2149 e i ek

Stanford Linear Accelerator Center




HE-LHC study & Malta workshop 2010

CERN-2011-003
EuCARD-Conf-2011-001
8 April 2011

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

EuCARD-AccNet-EuroLumi Workshop

The High-Energy Large Hadron Collider

Villa Bighi, Malta, 14-16 October 2010

Proceedings
Editors: E. Todesco
F. Zimmermann

GENEVA
2011

EuCARD-AccNet-EuroLumi Workshop: The

High-Energy Large Hadron Collider - HE-LHC10 =

HE-LHC 10, E. Todesco and F. Zimmermann,
(eds.), EUCARD-CON-2011-001;
arXiv:1111.7188; CERN-2011-003 (2011)

”33 TeV would be nice (?)”
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better to go for a 100-TeV machine?;“

.



Future Circular Collider Study
Kick-off Meeting
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FCC will be a global study

P o0d closaLstupes N thisbuildingnextto
%7 DE GENEVE BNSIILNIE breakout sessions! .

GLOBAL STUDIES INSTITUTE

we started at the right place!



“Need to have excellent
communication and outreach
accompanying the study”

J. Womersley
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the physics case is obvious
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design for success!

J. Womersley



