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The CLIC layout
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TA=120m e~ main linac, 12GHz, 100 MV/m, 21.02 km e* main linac

TA radius=120m

48.3 km
CR combiner ring
TA turnaround
DR damping ring
PDR predamping ring
BC bunch compressor
BDS beam delivery system
IP  interaction point
K dump

booster linac, 6.14 GeV
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CLIC Power Source Concept

Delay Loop x 2

Drive Beam Accelerator gap Creﬂ’(ion,g(;lse
efficient acceleration in fully loaded linac compression & Trequency
multiplication

Combiner Ring x 3

pulse compression &
frequency
multiplication

Combiner Ring x 4

pulse compression &
frequency multiplication

Drive Beam Decelerator Section (2 x 24 in total)

f Power Extraction )

Drive beam time structure - initial Drive beam time structure - final
240 ns
L L - (24_)0n31 58 us R
140 ps trainlength - 24 x 24 sub-pulses A M- -
4.2 A-24 GeV - 60 cm between bunches 24 pulses - 101 A - 25 cm between bunches
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CLIC (Compact Linear
Collider)

12 GHz room temperature
copper RF structures,
powered by intense drive
beam

Focuson 3 TeV and a
parameter set for 500 GeV,
intermediate energy range
parameters (1-2 TeV) now
being considered, also to
study a staged approach.

Detector and physics studies
carried out for CLIC
conditions and adapted
detector concepts

-Introduction

Main parameters

parameter symbol
centre of mass energy E.p |GeV] 500 1500 3000
luminosity L [10%* em—2s71] 2.3 3.8 5.9
luminosity in peak Loo1 [10%* cm 2571 1.4 1.5 2
gradient G [MV/m] 80 100 100
site length [km] 13 28 48.3
charge per bunch N [107] 6.8 3.7 3.7
bunch length o, [pm] 70 44 44
IP beam size 0,/o, [nm] 200/2.26 | ?/7 | 40/1
norm. emittance €;/€, [nm] 2400/25 | 660/20 | 660 /20
bunches per pulse n 354 312 312
distance between bunches Ay [ns] 0.5 0.5 0.5
repetition rate fr [H7] 50 50 50
est. power cons. Py [MW] 240 340 560
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CTF3 - Layout

o

N4/ COMBINER

DRIVE BEAM
LINAC

109*
.' / ;

Drive beam generation
stability

Issues: Fully loaded
acceleration efficiency,
beam combination
and multiplication,
intensity and phase
stability

Addressed in CTF3

drive beam 100 A, 239 ns
238 GeV -> 240 MeV

Qadrupoe Power- extraction and
fansfer Stucture (pg: Ts)

main beam 1.2 A, 156 ns
9GeV->15TeV

.

Power Extraction Units
(PETs)

Issues: RF power, pulse-
length and breakdown
rate, on-off mechanism

PETS rather easily
reaching specifications,
tests now for statistics,
combined performances

and more realistic

Drive beam
deceleration

Issues: Drive beam to
RF efficiency, pulse
shape control

Addressed in dedicated

CTF3 measurements

o Prediction from rf power
¢ Prediction from beam current

+ ﬂ © Segmented dump measurement

measurements and
operation (see next
slide)

-
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conditions. On/off
mechanics demonstrated.
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CTF3 drive beam and experiments

1.01

Pulse charge measured at end of

the linac (figure on the right): """ Stddeviation:Q.541Of3"

After factor 8 combination

~ 1% jitter, improvements
underway, already showing

significant improvementin a ‘ i ‘ i ] ; ; ; ;
factor 4 combined beam. The 0 200 400 0 20 40 60 80
issues are: Beam pulse & [—] Occurences [-]
* RF pulse compression
* Beam energy in combiner ring

is 5% of that in CLIC
» Geometric emittance 20 times TBTS (two-beam test stand) TBL (test beam line)

larger * power transfer to main beam  « drive beam stability during

* Instrumentation/calibration * module design deceleration

Normalized | at BPM1590

CALIFES probe beam :‘njecfar

— = : n-nl‘ 4 A
i walk around zone ,gﬂ /< }\
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Accelerating structures

Issues: Accelerator field,
pulse-duration,
breakdown rates, RF to
beam efficiency

Tested in dedicated
klystron based test-
facilities at KEK and
SLAC (next slide) and
soon at CERN, and also
in CTF3. Breakdown
dynamics now modeled
and simulated,
improving predictive
abilities significantly.
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10000

E
E - # wum
% wlay (1% "".::;vlr'::
* L
E .. .' e
8 klf.‘;:’-“ 'uuu‘l‘"‘ .\HM‘
E 10 .'m - - __.“"..‘I' *
¥ ox Lo
$
b0 1000 10000.0 100000
Horizontal norm. emittance [nm]
Two beam acceleration Main beam qualities
Issues: Power Issues: Emittance
production and beam generation and
acceleration (next preservation, focussing
slide), beam timing and beam-sizes at IP
stabilities : .
Addressed in ATF (KEK), in
e LD med vz collaboration with light
underway:

source projects (e.g.
TIARA-SVET), simulations
and hardware
developments

CLIC @3 TeV would
achieve 40% of luminosity
with ATF performance
(3800nm/15nm@4e9), ok
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Achieved Gradient

[ |$| —3x10”’ /pulse/m CLIC BDR specification
000000 H 1==BDR a1’ scaling (scaled to CLIC pulse length)
Y —BDR « E° scaling (scaled to CLIC BDR specification)
I O High power test measurement point Measurements
~1 Q Gradient After Pulse Length Scaling scaled according to:
71 ¥ Final point after all scaling

D X G305

Require breakdown
probability 1% per
pulse i.e. £3x107m"
lpulsel

log(BDR) 1/pulse/m

TD24:
* September 15" @
KEK

80 | 50 | 100 | 110 120 * Mid-November @
Unloaded Accelerating Gradient MV/m SLAC
Simple early More efficient fully * Soon @ CERN
design optimised structure
No damping waveguides T24
Damping waveguides TD18 TD24 = CLIC goal
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TBTS: Two Beam Acceleration
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' r i _145 MV/m | Consistency between

_DRIVE BEAM
4100 A

& - \ ! 5.0 3
A N g foic
i l.
, < il " X
£ !\ 2 S
8 E
F
ALIGNMENT PETS ON-OFF
SYSTEM DB QUADRUPOLE | |VAC.RESERVOIR  PETS SUPPORT | MECHANISM

* produced power
e drive beam current
* test beam acceleration

GIRDER
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Alignment and
Stabilisation

Issues: A/S or for main
linac and beam deliver
components

Addressed by models
(ground-motivation),
hardware development
of alignment, stability
and feedback systems,
as well as simulations —
inputting the models
and HW results
(example next slide)
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Operation and
Machine
Protection
System

Issues: Drive
beam power
and main beam
power
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Experimental
conditions

Issues: Operational

and background

conditions for the

L [m2GeV 'bx]

-Conclusions

experiments
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Stability: Ground Motion & Mitigation

1e-10 ICMS
19'1 2 Annecy ............
@\ model A e
1e-14 model B
tor6 . v\%\ model C
o- .

model B10 -
1e-18 | |
1e-20 -
1e-22 -

p(f) [m?/Hz]

0
::::
0
.

1e-24

1e-26

f [HZ]
Natural ground motion: typical

quadrupole jitter tolerance O(1nm) in
main linac and O(0.1nm) in final doublet

0.1 1 10 100

10" T ——— ntegrated RMS [ —Membr. off high
f O&.‘ \! © Membr. on high
o) —Membr. off low

---Membr. on low
—Tripod off high
==“Tripod on high
—Tripod off low

Objective MB
E07

Objective BDS P

10"

Frequency|Hz)

Tripod on low |

10" 10" 10' 10°

Detector side

\

Accelerator tunnel

SF1
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Luminosity achieved/lost [%]

A B10
No stab. 119%/2% 53%/68%
Current stab. 116%/5% 108%/13%

Future stab.

118%/3%




LC common studies

Many common problems and solutions even though the basic core
acceleration methods differ, and the parametersto be achieved by the
systems below differ —in some cases leading to different solutions

Sources (common Beam dynamics

working group on N Beam delivery Machine Detector Physics and
positron Damping|ings e(r?t?r\éerfa?:lr?igg) systems Interfaces detectors
generation)

In addition common working groups on: Cost and Schedule, Civil Engineering
and Conventional Facilities— and a General Issues Working Group

-Introduction -Feasibility Studies -CDR status -Implementationissues -Plans2012-16 -Conclusions 12



The CDRs

Vol 1: The CLIC accelerator and site facilities (H.Schmickler)

- CLIC concept with exploration over multi-TeV energy range up to 3 TeV

" - Feasibility study of CLIC parameters optimized at 3 TeV (most demanding) * Main information
- Consideralso 500 GeV, and intermediate energy range page:http://clic-
_ - Complete by end of 2011, present in the SPC In March 2012 study.org/accelerator/CLI

C-ConceptDesignRep.php

= http://project-clic-cdrweb.cern.ch/project-CLIC-CDR/

Vol 2: The CLIC physics and detectors (L.Linssen) « Alink providing the
- Physics at a multi-TeV CLIC machine can be measured with high precision, opportunity to subscribe
el despite challenging background conditions as a signatory for the CLIC
- Work and review procedure described in Juan Fuster’s talk. CDR can be found on the
- Completed and ready for print end 2011, presented in SPC in December main information page:
2011

https://indico.cern.ch/con
ferenceDisplay.py?confld=
136364

http://lcd.web.cern.ch/LCD/CDR/CDR.html#Overview

Vol 3: CLICstudy summary (S.Stapnes)

- Summary and available for the European Strategy process, including
possible implementation stages fora CLIC machine as well as costing and
cost-drives

- Proposing objectives and work plan of post CDR phase (2012-16)

- Summer 2012: Vol 3 ready for the European Strategy Open Meeting

-Introduction -Feasibility Studies -CDRstatus -Implementationissues -Plans2012-16 -Conclusions 13
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Accelerator CDR
status — snapshot

The linked documents (in blue)
are all the drafts

| ‘Chapter

|Il¢qmn.dhh: .\uerrl Status

[Foseond [ Stapnes ith IER

}The CLIC concept: Key [ssues and feasibility IJ.F‘. Delahaye |[W'|Ih Capy Editing
[The CLIC concept: Key [ssues and Frasibility [P Delahaye [With Capy Editing,
I'l'he CLIC coencept: Key [ssues and feasi IJ.F‘. Delahaye IW'lIh Capy Editing,
[The CLIC concept: Key [ssues and Feasi [G. Geschanks [With Capy Editing,
I'l'he CLIC concept: Key [ssues and feasi |‘(. Papaphilippou IW'lIthrpl!.I Editing
[The CLIC concept: Key Tssues and feasi T [0 Schuhe [With Capy Editing
[The CLIC concept: Key [ssues and Feasi [Drive Bleam generation and Main Beee BF pewer penduction| [ Carsini [D=aft Received
I'l'he CLIC conczpt: Key [ssues and feasi |‘( band RF structores {Accelemting and PETS} |W. Wuemsch I“rllhcﬂ'p!l' Editing
[The CLIC conczpt: Key [ssuzs and feas th [M- Joaker [With Capy Editing
I'l'he CLIC cencept: Key [ssues and feas |l[. Schmickler IE:m\ui

IThe CLIC cencept: Key [ssues and Fea'ilhhhl

|P.'\': level of achievement and oetlook for the next vears IJ.F‘. Delahaye

Plﬁlh:-'nd

|.‘|.cnel.cnmc Physics description of the Maiz Bzam complex |[ Feine] |5. Dochert lW'lIhCﬁrpy Editing,
[Accelerator Physics description of the Mais Beam camplex |[The Damping Rings Complex [¥. Papaphilippon |[BeSRRecesved
[Accelerator Physics description of the Main Beam complex |[Rizg s main lings tmnsport (RTML [F. Sl [Witk 1ER
[Accelerator Physics description of the Main Beam complex |[Main linacs [0 Schule [With Capy Editing

|.’|.cn=|.er.|boc Physics description of the Main Bzam complex |DEL_|CK: ivery sysiems

[R- Tamas Garcia

[t Received

|.’|.cn=|.er.|boc Physics description of the Main Bram complex |\1.n: i

interfzce |L. Gatignan

[Wit 1ER

[Accelerator Physics description of the Maiz Baam complex |[Pest-coll

[E. Gschwendtner

B

[Accelerator Physics description of the Drive Beam complex|[Dirfve Beam Accelerators [F Cansini [Deuft Received

[Aceeberator Physics description of the Drive Beam complex | [Freccency mults n [C- Biscari [D=aft Received

|.‘|.cne|.cnhoc Physics description of the Drive Beam complex: |I]r:=_'-\ Trensmort |I].lcr::x:|et mm
. . [Accelerator Physics description of the Drive Beam complex|[Deeclerator [E. Adli [With TER
St I I I u n _S u b m Itted p a rts I.ﬁ.cnel.cnmc Fhrysics description of the Drive Beam complex IDnmE Lines I[I.lcr::x:mt | ith IEA
. . [Technical description of the accelerator companents: [Bources [5. Doebant [With TER
H e I p n eed e d o n t h e ed Ito rl a I I'l'uclmlcal demcription of the ooelerator companznts |WL'|.-..\1:|=||::1 |.‘HI. Medena l“"llh]EE

[Techaical description of the accelerator companents

[Superconducting magnets [5. Russezschuck

. I'l'oclud.n:al description of the acoelenator componenis |R;|'.|in Frequency sysiems |E..'|:':.-9=n mh\'ﬂ"
S I d e ITeclmj.caI description of the acceleraior componenis |.'-1u Linzcs Radio Frequency systems (X-Rand) |W. Wuersch ﬁm\tﬂ
[Techaical description of the accelerator companents [Tee-Beam Modsle |65 Riddione Witk IER
I'l'oclud.n:al description of the acoelerator companenis |\.=c||||rr. sysbems |.‘\-!. Jemenez Fhﬁltﬂ:-'rd
[Technical description of the sccelerator companents [Powerzg CLIC [5. Pittet With 18
ITeclmj.caI description of the acceleraior componenis |I:Ic=_—.| Instrumentation IT Lefevre ith 1EB
[Techaical description of the accelerator companents: [Bezen Transder [B- Geddand [Demt Received
[Technical description of the sccelerator companents [Beem imlemcapting devices [R- Lesita [Wot Received
I'l'nschnj.cal description of the sccelerator componenis clor interfsce |L. Gatignan I'W'Ih]EE
[Technical description of the eccelerator companznts [M. Draper [Ceaft Received
= = Y] I'l'nschnj.cal description of the sooelerator companents Cenematioa and Distribution IJ Serrano ith IEB
| Status of Contributions | Colour Code | Statistics (as of 31/10/2011) | e T I Mo —
|N0[ RE{.‘Ei\’Ed | | 4 [Technical description of the eccelerator companznts [M- Joaker Witk IER
I'l'uclmlcal demcription of the ooelerator companznts |l[. Mezinaud Durand lwnh 1EB
|Draft Recaived | | ]_4 [Techaical description of the accelerator companents [K. Astoos Witk IER
I'l'nsclmj.cal description of the acoelerator companents |:D'_1: Power Consumstion |P. Lebrun Fhﬁlh:mfui
. v v
|Fmal version Received | | 3 | | | |
[Civil exgineering and lecmical services |Civil exgineering [A-Osbarne Witk IER
v
|W1ﬂl IEB | | 20 | | |
v T |[:|.[(: teckmolagies demonstrated in CTFS [CLIC techmalogies demonstrated in CTES |R. Carsini Mm
|With Copy Editing | [ 10 | | | |
v Energy scanning CILIC Operation ot Low Energie: 0. Schuhe ith 1
[Final | | | — | |
[ftaged Construction [Motivatics and possikile scemarios for staged construction. | [P Lebrun [Wot Received
[Staged Construction [Prelimary design of & 500 GeW accelertor [D. Schulte Witk IER
|5ug|5d(:r|nsl.ru:tinn |P:|rumc||:r:.:_\::c far other intermediate energies |I'_'l. Schulie |h'ol: Received
[Faged Canstruction [Constuctinn Schedules [E. Forz [t Received
[ [ [ [
[FLIC Parameters [CLIC Parameter Tobiles [F- Tecker [Received
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- H - Subscribe here CDR Signatories Subscription Fo
Registration period: 08/09/2011 - 30/1:
List of signatories

Please, note that fields marked with * are mandatory

CLIC website

Linear Collider Detector Personal Data
@ CERN
First ‘
CLIC COR Vol. 1 - Name L
Accelerator
Surname * ‘
CLIC CDR Vel.2 - Physics 7]
and Detectors )
Email % |
]
& CDR signatories support
Institute

Please indicate the institute you are affiliated with. O
indicate other institutes that have supported your wor
institute names will be written in full in the actual CDF
Main

Institute

| -- Choose & value —-

jadiional [~ Choose a value =
The CLIC Conceptual Design Report (CDR) summarizes the ¢ . [
Subscribe here on the CLIC technology, its physics case and the expected p -

physics detectors. Draft versions of the CDR Volume 1 (CLIC
List of signatories (Physics and Detectors) are available (links in the menu on t automatic norication e-mai. At a et stage, 8 e

be sent to all validated signatories of the CDR.

. . . - . ' \@\
CLIC website You are cordially invited to subscribe to the CDR Signatories ___
- If you have made contributions to the CLIC accelerator or the Linear Colliders Physics and
Linear Collider Detector Detector studies, or intend to contribute in the future,
@ CERN

OR / AND

CLIC COR Vol. 1 - - If you wish to express support to the physics case and the study of a multi-TeV Linear

Accelerator i
Collider based on the CLIC technology, and its detector concepts™.
CLIC CDR Vol.2 - Physics 1 Mote that signing the CDR does not imply an expression of exclusive suppert for CLIC versus other major collider
and Detectors options under development.
https://indico.cern.ch/c Dates: from 08 September 2011 08:00 to 30 November 2011 00:00
onferenceDisplay.py?con Timezone:  Europe/Zurich
ﬂd=136364 Location: CERN
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CLIC implementation —in stages?

0.9 | pulse Ien?Eth .

CLIC two-beam scheme 08 | MNo=Eo /
compatible with energy staging to Linac 1 IP.  Linac? Z o6t
provide the optimal machine for a I 3 oo
large energy range 3_( ~ o3t

0.5 TeV Stage 02 |

. 01
Lower energy machine can run Injector Complex 00_5 ; s 2 25 s
most of the time during the |‘4 km’| .‘4 km’| Ecm [TeV]
construction of the next stage. f‘ ~14km ’I
Physics results will determine the
energies of the stages
Linac 1 IP. Linac 2
=
1-2 TeV Stage
InjectorComplex
l|< 7.0-14knt >I l(— 7.0-14 km—)l
|« ~20-34km >
Linac1 3 TeV Stage IP. Linac 2
s
InjectorComplex
||< 20.8 km ot 3km >I< 3km —] 20.8 kmi >'|
< 48.2 km ;%
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cross section (fb)

A very rich physics to be addressed
.... energy flexibility needed

103 . . : . :
- ]I SUSY Model 1
ZH it Hur . Higgs
) — fhé
102 | 11 — charginos
r \ 1| — squarks
| — sm
— '
neutralinos
10! 3
//H
10° 3 // =
10t |
10~2 ! | | | |
0 500 1000 1500 2000 2500 3000

Vs (GeV)
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LHC is currently probing the
low energy part (SM Higgs
or similar) — possibly
providing justification for a
“low” energy machine

LHC is also addressing a
large number of other
possible models, in
particular a part of the SUSY
parameter space and could
provide a higher energy
scale as well.

Furthermore, intermediate
energy scales can also open
up at LHC (directly or
through cascade decays)

.. or something very
different ?
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Consequences of a staged approach

Physics - how do we build the
optimal machine given a physics
scenario (partly seen at LHC ?):

Construction scenario (and approval
scenario):

Explore how we in practice will do
Understand the benefits of running the tunneling and

close to thresholds versus at Woa =8 productions/installation/movement
highest energy, and distribution of 71— of parts in a multistage approach ?
luminosities as function of energy

CLIC power repartition by systems versus beam energy

el TP Lisacd
——

Power and energy development.

0.5 TeV Stage I__ILI‘N::‘ .. .
et b Costs - Initial machine plu§ energy Have started to work on energy
e upgrade: External cost review 21- estimates (not only max power at
— 22.2.2012, costs will be discussed in

max luminosity and the highest
energy) based on running scenarios
U and power on/off/standby estimates
T (nexttwo slides)

volume 3 of the CDR

CALIFES type injector

e Timescale/lifecycle for project re-defined: Buildup
of drive beam (CLIC zero), stages one — physics,

DB Turn around

—) EEEEEN  more stages/extensions

048 GeV,42A

Parameters: energy steps and scans, inst. and int.
i luminosities, commissioning and lum. ramp up
times.
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parameter symbol ‘
° o o centre of mass energy Eqn [GeV] 500 3000
A possible energy/luminosity e e w5
luminosity in peak Lo [10¥ em—2s1] 1.4 2
gradient G [MV/m] 80 100
° site length [km] 13 18.3
S Ce n a rl O charge per bunch N [107) 6.8 372 |
bunch length 0. [pm] 70 44
IP beam size a, /oy [nm| 200/2.26 | 40/1
norm. emittance €./€, [nm| 2400/25 | 660/20
bunches per pulse g 354 312
distance between bunches Ay [ns)] 0.5 0.5
repetition rate [+ [Hz] 50 50
77 50001 est. power cons. Poan [MW] 240 560
34 [ 2g 1 Ldt [ﬂ'fl] per Ecy . . .
| L£/107 [em™s ] 50Tev +500] f N With a model (see figure for one example) for energies and
6 3.0 Tev luminosities, and assumptions about running scenarios (see
40001 below), one can extract power and energy estimates as
i function of time (next slide).
5 3500
N L5 Tev Lrror 30001 s Tev For each value of CM energy:
- 177 days/year of beam time
25007 p - 188 days/year of scheduled and fault stops
i T .
3 20001 o - Firstyear
0.5 TeV ..
1 - 59 days of injector and one-by-one sector
2 15007 commissioning
Lio 1000 OSTEV - 59 days of main linac commissioning, one linac
.- atatime
5007 Ly, - 59 days of luminosity operation
. Year ) Year - Quoted power : average over the three periods
——t = -k =1 i
0 5 10 15 20 25 0 5 10 15 20 25 - Allalong : 50% of downtime
- Second year
- 88 days with one linac ata time and 30 % of

downtime
- 88 days without downtime
- Quoted power : average over the two periods
- Third year
- Still only one e+ targetat 0.5 TeV, like for years 1
&2
- Nominal at1.5 and 3 TeV
- Power during stops (scheduled, fault, downtime) :
- (40 MW, 45 MW, 60 MW) at (0.5, 1.5, 3) TeV,
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Power/energy

[Aviv) 3.0

Power [MW] Energy [TWh] per year 30TV
30TeV
600 . 55 Nominal CDR )
Nominal CDR Other models can be envisaged
5001 (this is one out of many), and one
2.07 Q o
_ 15 TeV should also keep in mind that
R 1.5 TeV o .
400 1 reducing the instantaneous

Economy reduced both power and yearly
energy, and finer energy scans

might well be needed within one
1001 " stage

oo 05TV r’—‘ i luminosity at the highest energies

2007

H

Economy

1 T o e e o e e LA o | [0 0 s o e B Y B
0 5 10 15 20 25 0 5 10 15 20 25

The possible « economy » (see blue curves):
Sobriety
Reduced current density in normal-conducting magnets
Reduction of heat loads to HVAC
Re-optimization of accelerating gradient with different objective function
Efficiency
Grid-to-RF power conversion
Permanent or super-ferric superconducting magnets
Energy management
Low-power configurations in case of beam interruption
Modulation of scheduled operation to match electricity demand: Seasonal and Diurnal
Waste heat recovery
Possibilities of heat rejection at higher temperature
-Introduction -Feasibility Studies -CDR st Waste heat valorization by concomitant needs, e.g. residential heating, absorption cooling
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From 2016 —ProjectImplementation phase, including aninitial projecttolay the

grounds forfull construction:

* CLIC O —a significant part of the drive beam facility: prototypes of hardware
components atreal frequency, final validation of drive beam quality/main beam
emittance preservation, facility for reception tests —and part of the final
project)

* Finalization of the CLICtechnical design, taking into account the results of
technical studies done inthe previous phase, and final energy staging scenario
based onthe LHC Physics results, which should be fully available by the time

* Furtherindustrialization and pre-series production of large series components
with validation facilities

Final CLICCDR and
feasibility established,
alsoinputforthe Eur.
Strategy Update

’ ¥

2004 - 2012 2012 - 2016 2016 - 2020 ~ 2020 onwards
1 1

| )

2011-2016 —Goal: Develop aprojectimplementation planforaLinear Collider: CLIC project construction —
e Addressingthe key physics goals asemerging from the LHC data in stages, making use of
. With a well-defined scope (i.e. technical implementation and operation model, CLICO

energy and luminosity), cost and schedule
*  Withasolidtechnical basisforthe key elements of the machine and detector
. Including the necessary preparation forsiting the machine

Linac 1 1P Linac 2

E—
0.5 TeV Stage g

*  Withinaprojectgovernance structure as defined with international partners T

Linac 1

1 TeV Stage
Tnjector Complex

I |
| 20k |
3 MUHUAIIA 324 FUHTAIHIA 3 MTUTATLIA B
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The objectives and plans for 2012-16

In order to achieve the overall goal for 2016 the follow four primary objectives for 2011 —16 can

defined:

* These are to be addressed by activities (studies, working groups, task forces) or work-packages (technical
developments, prototyping and tests of single components or larger systems at various places)

Linac 1 IP. Linac2

— e —
0.5 TeV Stage E

Define the scope, strategy and cost of the project implementation. TnjectorConplex

fd b
Main input: (P R
The evolution of the physics findings at LHC and other relevant data e i rec?
Findings from the CDR and further studies, in particular concerning ”FV_M_:HF__,{

minimization of the technical risks, cost, power as well as the site
implementation.

A Governance Model as developed with partners.

Define and keep an up-to-date optimized overall baseline design
that can achieve the scope within a reasonable schedule, budget
and risk.

Beyond beam line design, the energy and luminosity of the
machine, key studies will address stability and alignment, timing and
phasing, stray fields and dynamic vacuum including collective
effects.

Other studies will address failure modes and operation issues.
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The objectives and plans for 2012-16

Identify and carry out system tests and programs to address the key
performance and operation goals and mitigate risks associated to the project : -
implementation. ] : \i‘n‘j‘:’;'?w )

The priorities are the measurements in: CTF3+, ATF and related to the CLIC
Zero Injector addressing the issues of drive-beam stability, RF power

generation and two beam acceleration, as well as the beam delivery system~ =
[ ]

Technical work-packages and studies addressing system performance 717w s s v

parameters . ]
m@w
Develop the technical design basis. i.e. move toward a technical design for Fiah Power sructure testingfacity
crucial items of the machine and detectors, the MD interface, and the site. L - I - "I —
e i y
Priorities are the modulators/klystrons, module/structure development | ==— iy
including testing facilities, and site studies. b7l o S
'yl *Rack space
a Q. ng g q g a q LR L *Storage space
Technical work-packages providing input and interacting with all points above b,;[d c r)
I - 4 5
EET TS
2011 2012 2013 2014 2015 2016
2 2 3 3 3 3 3 3 7 7 71 7 8 8 8 8 12 12 12 12 15 15 15 15
202
150 —
108 —
[<Fll ~
o —>
——————
1 28 3@ 48 52 63 7@ 83 98 108 118 128 138 148 158 163 178 188 198 208 218




World_wide CLIC&CTE3 C Several others in the process of

being added or being linked to
the CLIC efforts through common
technical developments

ACAS (Australia) Gazi Universities (Turkey) John Adams Institute/RHUL (UK) PSI (Switzerland)
Aarhus University (Denmark) Helsinki Institute of Physics (Finland) JINR (Russia) RAL (UK)
Ankara University (Turkey) IAP (Russia) Karlsruhe University (Germany) RRCAT / Indore (India)
Argonne National Laboratory (USA) IAP NASU (Ukraine) KEK (Japan) SLAC (USA)
Athens University (Greece) IHEP (China) LAL / Orsay (France) Sincrotrone Trieste/ELETTRA (Italy)
BINP (Russia) INFN / LNF (ltaly) LAPP / ESIA (France) Thrace University (Greece)
CERN Instituto de Fisica Corpuscular (Spain) NIKHEF/Amsterdam (Netherland) Tsinghua University (China)
CIEMAT (Spain) IRFU / Saclay (France) NCP (Pakistan) University of Oslo (Norway)
Cockcroft Institute (UK) Jefferson Lab (USA) North-West. Univ. Illinois (USA) Uppsala University (Sweden)
ETH Zurich (Switzerland) John Adams Institute/Oxford (UK) Patras University (Greece) UCSC SCIPP (USA)
FNAL (USA) Joint Institute for Power and Nuclear Research  Polytech. Univ. of Catalonia (Spain)

SOSNY /Minsk (Belarus)




Work-packages and responsibilities

9 v
Name Name WP Holder Collaboration input
General CLIC General S. Stapnes
Parameters and design CD-BASE Integrated Baseline Design and Parameters D. Schulte
Daniel Schulte CD-SIM Integrated Modelling and Performance Studies A. Latina
CD-LUMI Feedback Design D. Schulte (interim)
CD-OP Machine Protection & Operational Scenarios M. Jonker
CD-BCKG Background D. Schulte (interim)
CD-POL Polarization -
CD-ESRC Main beam electron source S. Doebert 29 submissions of ongoing or planned contributions to these work-packages from
CD-PSRC Main beam positrion source collaborators outside CERN
CD-DR Damping Rings Y. Papaphilippou
CD-RTML Ring-To-Main-Linac A. Latina
CD-ML Main Linac - Two-Beam Acceleration D. Schulte (placeholder)
CD-BDS

om The programme combines the resources of collaborators inside the current

CD-DR\

Experimental verification
Roberto Corsini

== collaboration, plus several new ones —and also involves around 20 CERN

CTF3-0t

armo roups:

HIGH-GRADIENT

Basic High Gradient R&D

S.Calatroni

CTF3-0t . . . . . ckages from
ace * Have ~75 submitted descriptions of ongoing or planned efforts linked to ’
CLico-0 N
i these work-packages 2012-16 from groups outside CERN (result of CLIC
Technical Developments CcTC-Wi WO rkl ng m eetl ng 3_4' 1 1 :

ermann Schmickler (TS https://indico.cern.ch/conferenceOtherViews.py?view=standard&confld=15
acw 6004 (still open for more interests)
E:E :E ckages from
CTC-CO . . . . . .
ace ¢ Description of contributions, link-persons, planned personnel and material
e resources at home and at CERN for the period
CTC-BT Beam Transport Equipment M. Barnes
CTC-MME Creation of a "CLIC technology center@CERN" F.Bertinelli

X-band Technologies RF-DESIGN X-band Rf structure Design A.Grudiev, |. Syratchev

Walter Wuensch EDIEIER RS (7 SRR B e Rt 20 submissions of ongoing or planned contributions to these work-packages from

TESTING X-band Rf structure High Power Testing S.Doebert collaborators outside CERN
TEST AREAS Creation and Operation of x-band High power Testing Facilities E.Jensen (placeholder)

Implementation studies
Philippe Lebrun

IS-CES
IS-PIP

Civil Engineering & Services
Project Implementation Studies

J. Osborne
P.Lebrun

-Plans 2012-16
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Main messages

Feasibility studies have made significant progress and also CDR volumes progressing
well — most the CDR writing done but significant efforts still needed on the editorial
and final editing side, and volume 3 still ahead

Large increased focus on “energy flexibility” (staging and scanning linked to physics
and implementation studies) and energy/power/cost studies —to be better prepare
for real implementation questions

Planning and initial work for 2012-16 have made large steps forward (overall
planning and an impressive collaboration input) — we are now re-iterating the
collaboration input and in parallel work to define the CERN group efforts in more
details, as needed for CERNs internal planning

Finally — thanks to the entire CLIC collaboration (and others) who have provided the
efforts and information summarized in this talk
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