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Brief context and introduction
Reminder of CLIC CDR 2012
Rebaselining + project staging

R&D status + highlights

A Strategic plan A 2018/19 and beyond
A Outlook

To o o I

Apologies for skipping many results + details!
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CLIC layout 3 TeV

326 klystrons g:;fau}r”};e{:sn;; 54 m 326 klystrons
33 MW, 139 us I CR1 144.8 m | I | 33 MW, 139 us
drive beam accelerator 2.38 GéV, 1.0 GHz CR2434.3 m
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CDR (2012)

SLAC-R-985
KEK Report 2012
PSI-12-01
JAI-2012-001
CERN-2012-007
12 October 2012

ORGANISATION EUROPEENNE POUR LA RECHERCH E NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

A MULTI-TEV LINEAR COLLIDER
BASED ON CLIC TECHNOLOGY

CLIC CONCEPTUAL DESIGN REPORT

GENEVA
2012

ANL-HEP-TR-12-01
CERN-2012-003
DESY 12-008

KEK Report 2011-7
14 February 2012

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH
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Potential underground siting :
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CDR tunnel layout

COMBINER RINGS

DRIVE BEAM INJECTOR

BYPASS TUNNEL

INTERACTION REGION
DRIVE BEAM LOOPS

MAIN BEAM INJECTOR

DAMPING RINGS

DRIVE BEAM DUMPS

TURN AROUND

CLIC SCHEMATIC

(not to scale)

I I FRANCE SWITZERLAND
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Pre-Higgs discovery

Optimised design for 3TeV, but not lower energies
First look at power/energy requirements

Some industrial costing, overall cost not
optimised

Some component reliability studies

A X-band demonstration limited by test capacity

A Initial system tests

To  To Do Do I

A Already a lot more has been (and will be) done!
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CLIC energy staging (CDR)

Energy-staging exercise started for CDR

First stage luminosity optimised (scenario A)

Low entry cost (scenario B)
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CLIC energy staging (CDR)

Parameter Symbol Unit Stage 1 Stage2  Stage 3
Centre-of-mass energy NG GeV 500 1500 3000
Repetition frequency Jrep Hz 50 50 50
Mumber of bunches per train ng 312 312 312
Bunch separation At ns 0.5 0.5 0.5
Accelerating gradient G MV/m 100 100 100
Total luminosity F 10 em—2s—1 1.3 3.7 5.9
Luminosity above 99% of /5 001 10 em—2s~1 0.7 1.4 2
Main tunnel length km 11.4 27.2 48.3
Charge per bunch N 10° 3.7 3.7 3.7
Bunch length O pm 44 44 44
IP beam size O:/0y, nm 100/2.6  ~ 60FL.5 ~ 4041
Normalised emittance (end of linac) & /g, nm — 660/20 660/20
Normalised emittance £ ey nm 660/25 — —
Estimated power consumption Poyant MW 235 364 589
drive beam
I detector main beam

12
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CLIC energy staging (CDR)

Parameter Symbol Unit Stage 1 Stage2  Stage 3
Centre-of-mass energy NG GeV 500 1500 3000
Repetition frequency Jrep Hz 50 50 50
Mumber of bunches per train ng 312 312 312
Bunch separation At ns 0.5 0.5 0.5
Accelerating gradient G MV/m 100 100 100
Total luminosity F 10 em—2s—1 1.3 3.7 5.9
Luminosity above 99% of /5 001 10 em—2s~1 0.7 1.4 2
Main tunnel length km 11.4 27.2 48.3
Charge per bunch N 10° 3.7 3.7 3.7
Bunch length O pm 44 44 44

IP beam size O:/0y, nm 100/2.6  ~ 60FL.5 ~ 4041
Normalised emittance (end of linac) & /g, nm — 660/20 660/20
Normalised emittance £ ey nm

Estimated power consumption Poyant MW
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AC power
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Energy consumption
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AC power (1.5 TeV)

Radio Frequency Magnets Other
Components

Exp+ Area
9%
3IMW

RF Magnets

45% 21%
16IMW FOMW

45% 21% 35%
16IMW 7IMW 125MW
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Beyond the CDR

Develop a Project Plan for a staged implementation
of CLIC, consistent with LHC findings, as an option
for CERN in post-LHC era 1 for consideration in next
European Strategy update 2018/19

A Update physics studies in light of LHC results
A Complete key technical feasibility R&D

A Perform more system tests + verification

A More advanced industrialisation studies

A Rebaseline, cost/staging strategy with a 20-30
year perspective 17



Rebaselining: goals

Optimize machine design w.r.t. cost and power for:

~ 380 GeV (optimised for Higgs + top physics)
~ 1500 GeV
3000 GeV (working assumption, pending LHC results)

for various luminosities and safety factors

Expect to make significant cost and power reductions for the
Initial stages

Choose new staged parameter sets, with a corresponding
consistent upgrade path, also considering the possibility of
the initial-stage being klystron-powered

18



BoAut omaticd par ame

Structure design fixed by few
parameters
Idrlve ﬂ

a1’a21d11d21NC’f G
Ejrlve E)I’T]S G Laructure

Beam parameters derived
automatically to reach specific ﬂ cycle
energy and luminosity Se°‘°r

combme
Two-Beam Acceleration Complex
Consistency of structure with F Linoduter Netructurer X
constraints is checked

Repeat for 1.7 billion cases Drive Beam Generation Complex ~ Main Beam Generation Complex
I:)klystron’ Nklystron’ I-DBA' X I:)klystron’ X

Design choices and specific studies
A Use 50HDperation for beanstability
Scale horizontadmittancewith charge to keep the same risk in damping ring

A
A Scale for constant local stability in méiimag, i.e. tolerances vary but stay above CDR
values

A

BDS design similar to CDR, use imprdya@ach as reserve
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Cost / power model
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Goperation ~ Operation cost/year

P Power consumption
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peraﬁonvP
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Infrastructure and Services
Controls and operational
infrastructure

Main Beam Generation Complex

D. Shulte, QLICRebaselining Progress, Februai POWer M Od el

A Does not contain BDS and experiments

A Main beam injector power scaled with charg

per train
A Some improvement is possible (e.g. drive
beam turnraround magnets, boostdnacz

by



Example output (360 GeV)

350

S=1.1 L=1.0x18&'cnrest
L=1.25x1&cnmrs?
L=1.5x18cm?s?
L=2.0x18cms?

300 -

Luminosity goal impacts

(@]
minimum cost }/

For L=1x18cm?2s1to
L=2x1&%cnr2s?;

Costs 0.3.u.
And O(100MW) 150

Cost p.u]

Cheapest machine is close to lowest power
consumption => small potential for traetf
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Rebaselining:
first stage energy ~ 380 GeV
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