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http://clic-study.web.cern.ch/CLIC-Study/

Very short introduction to CLIC scheme

Feasibility issues

Conclusion

CLIC Overview and Status
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./0. 35, 6*12 7%%*(*-1)8,9 :,;'(*

Drive Beam

Main Beam

20760 2,;'(*@ (2 2*)*-@ (,9B)

71460 F,5*- F-,;'%)8,9 @)-'%)'-*@ GH3$ (;-8I*
J*12)

143010 1%%*(*-1)89B @)-'%)'-*@

 (2189 J*12)

G. Riddone et al.



140 µs train length - 24 × 24 sub-pulses
4.2 A - 2.4 GeV – 60 cm between bunches

240 ns

 24 pulses – 101 A – 2.5 cm between bunches

240 ns 5.8 µs

Drive beam time structure - initial Drive beam time structure - final

CLIC RF POWER SOURCE LAYOUT

Drive Beam Accelerator
efficient acceleration in fully loaded linac

Power Extraction

Drive Beam Decelerator Section (2 × 24 in total)

Combiner Ring × 3

Combiner Ring × 4
pulse compression &
frequency multiplication

pulse compression &
frequency multiplication

Delay Loop × 2
gap creation, pulse
compression & frequency
multiplication

RF Transverse
Deflectors

./0. G,5*- $,'-%* .,9%*F)
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O L[ F,5*- +(,5
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A.Grudiev et al.
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Technology evaluation and Physics assessment based on LHC results
 for a possible decision on Linear Collider with staged construction

starting with the lowest energy required by Physics

First
 Beam?

Technical
Design Report

(TDR) ?

Conceptual
Design Report

(CDR)

Project
 approval ?

2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

R&D on Feasibility Issues 

Conceptual Design

R&D on Performance and Cost issues

Technical design

Engineering Optimisation&Industrialisation

Construction (in stages)

Construction Detector

2009

Council
approval 
Technical
Design?.!L:

• 7;;-*@@ ./0. +*1@8J8(8)4 8@@'*@
O 79; 1 F1-) ,+ F*-+,-219%* 19; %,@) 8@@'*@

• .,9%*F)'1( ;*@8B9 ,+ 1 (89*1- %,((8;*- J1@*; ,9 ./0. )*%&9,(,B4

• H@)821)8,9 ,+ 8)@ %,@) (%1F8)1( 89I*@)2*9) & ,F*-1)8,9)

• ./0. G&4@8%@ $)';4 19; ;*)*%),- ;*I*(,F2*9) (/. /89@@*9 *) 1(.:



./0. [*1@8J8(8)4 0@@'*@
System Item Parameter Issue Test facility 

Common with ILC 

Drive beam 

generation 

!""#$#%&'(#)*++&,-#.#/0"# 1#-2-'3#)4'+5&#

!6#789#:*,)4#+&%&-;-;2,#<+&=>#?#!#@@#:*,)4#3&,5-4#

">6#A&5+&&B#%4'B&#B-':;3;-C#'-#!6#789#D">!#%B&)E#

#F>/#!"
GH
#;,-&,B;-C#B-':;3;-C#  

1IJK#

1IJK.ILM#

#N;@*3'-;2,B#

OGJPMQ# M1MN 

Beam Driven RF 

power generation 

0"R#)2,S&+B;2,#&<<;);&,)C#<+2@#A+;S&#:&'@#-2#TJ#

M'+5&#A+;S&#:&'@#@2@&,-*@##

TJ#%*3B&#B4'%&#'))*+')C#U#">!R# 

1IJK.ILM#

N;@*3'-;2 , B  

Two Beam 

Acceleration 

Two beam module IV2#L&'@#$))&3&+'-;2,#'-#,2@;,'3#%'+'@&-&+B  1IJ6?K.ILIN 

Accelerating 

Structures (CAS) 

!""#WX.@#

6H"#TJ#%*3B&#3&,5-4#V;-4#<3'-#-2%#!Y",B#

:+&'(A2V,#%+2:':;3;-C.%*3B&##U##KZ!"GF#.@  

1IJ6?K##
NM$1.[M1I$?[$NI$ #

\P\.[POIP J  
RF 

Structures 
Power Production 

Structures (PETS) 

!K6#W]#-2-'3##

<3'-G-2%#%*3B&#3&,5-4#6H".!Y"#,B#

:+&'(A2V,#%+2:':;3;-C.%*3B&##U#!Z!"GF#.@#

^,.^<<.'A_*B-#)'%':;3;-C  

1IJK########################
1IJK.ILIN#?#ILM#

NM$1.$NI$##  

Emittance 

preservation 

during generation, acceleration and focusing: 

P@;--',)&B#D,@E`#8a#Y""Q#Xa/#

$:B23*-&#:32VG*%#D,@E`#8a!Y"Q#Xa! /  

$IJQ#NMNQ#[NMNbb#

N;@*3'-;2,B#

M1MNQ#N1NN  

Ultra low 

beam 

emittance 

& sizes Alignment and 

stabilisation 

W';,#M;,')#`#!#,@#S&+->#':2S&#!#89#

LcN`#">K#,@#:&'@G:&'@#2<<B&-# 

1PNTI$#

$IJ6  

Short interval 

between bunches 
I;@&#B-'@%;,5`#">/#,B&)#:*,)4#;,-&+S'3  N;@*3'-;2 , B  

Detector 

 
Background at 

high beam collision 

energy 

L&'@GL&'@#:')(5+2*,A`#

K>d#!"
d
#)24&+&,-.!&/#;,)24&+&,-##&e.&G#%';+BQ#

8'A+2,BQ#8;54#@*2,#<3* f  

N;@*3'-;2,B#

 

Operation and Machine 

Protection System (MPS )  

A+;S&#:&'@#%2V&+#2<#F6#W]#g#6>H#7&X#

@';,#:&'@#%2V&+#2<#!K#W]#g#!>/#I&X#

WILJQ# WIIT 

1IJK#

N;@*3'-;2 , B  
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Frequency: 11.424 GHz
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./01*234+/56

• L[ ;*@8B9 m .HLV [1J-8%1)*;
m )*@)*; 1) $/7. 19; lHl

• HS%**;*; 100 :Y/2 1)
9,2891( J-*1U;,59 -1)*

Im
pr

ov
em

en
t b

y
co

nd
iti

on
in

g

CLIC
 nominal



D. Schulte FNAL November 2009 14

GH3$ HSF*-82*9)1( L*@'()@

Drive beam driven @ CTF3

Klystron driven @ SLAC

CLIC target

266 ns
(240 ns CLIC target)CLIC target
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150 MeV e-linac

PULSE COMPRESSION
FREQUENCY MULTIPLICATION

CLEX (CLIC Experimental Area)
TWO BEAM TEST STAND

PROBE BEAM
Test Beam Line

3.5 A - 1.4 µs 

28 A - 140 ns

30 GHz test stand

Delay Loop

Combiner Ring

total length about 140 m

magnetic chicane

Photo injector tests,
laser Infrastructure from LEP

35,N6*12 7%%*(*-1)8,9:
./0. 3*@) [1%8(8)4 (.3[3)

• !*2,9@)-1)* !-8I* 6*12 B*9*-1)8,9 
(+'((4 (,1;*; 1%%*(*-1)8,9, J*12 89)*9@8)4 19; J'9%& +-*R'*9%4 2'()8F(8%1)8,9 S8)

• !*2,9@)-1)* L[ G,5*- G-,;'%)8,9 19; )*@) G,5*- $)-'%)'-*@

• !*2,9@)-1)* 35, 6*12 7%%*(*-1)8,9 19; )*@) 7%%*(*-1)89B $)-'%)'-*@
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!-8I* 6*12 X*9*-1)8,9:
['(( 6*12 /,1;89B 7%%*(*-1)8,9 89 !-8I* /891%

Linac routinely operated with full beam loading

RF power at output of accelerating structure

RF to beam transfer:
95.3 % measured 

Drive Beam accelerating structure:
Proof of one of the major CLIC features:
Full Beam Loading
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!-8I* 6*12 X*9*-1)8,9:
6*12 G'(@* .,2F-*@@8,9 89 .3[3

Remaining: some increase in intensity (10%), phase stability



!-8I* 6*12 !*%*(*-1)8,9 19; :,;'(*: ./Hn!-8I* 6*12 !*%*(*-1)8,9 19; :,;'(*: ./Hn

!*%*(*-1),- @*%),-: g 1 U2, 90% ,+ *9*-B4 *S)-1%)*;

!"#$%&'()!&*+),+'-./
)*@) )&* %&1-1%)*-8@)8%@ ,+ 1 *0-12&
GH3$

!&*+)3&'()40-&/
)*@) ,+ %&'()+5'-*6#5+)5&*-* 1
(1-B* +-1%)8,9 ,+ )&* *9*-B4 8@
*S)-1%)*;, '9;*- J*)1)-,9 2,)8,9
(16 GH3$)
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• G-89%8F(* ,+ )5,NJ*12 1%%*(*-1)8,9 &1; J**9 *@)1J(8@&*; 89 .3[ 19; .3[2
• 3*@) ,+ 9*5 GH3$ 19; 1%%*(*-1)89B @)-'%)'-* *9; 2009N2010
• $,2* )*@)@ 1+)*- 2010 (51U* 2,98),-@)

35, 6*12 :,;'(*:
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!-8I* 6*12 !*%*(*-1)8,9

• !-8I* J*12 &1@ &8B& %'--*9) (1007) 19;
(1-B* *9*-B4 @F-*1; (+1%),- 10)

• $82'(1)8,9@ @&,5 )&1) )&* J*12 8@
@)1J(*
• $*I*-1( 8)*-1)8,9 ,+ GH3$ ;*@8B9

• 3*@) 6*12 /89* (36/) '9;*- %,9@)-'%)8,9
58(( 89%-*1@* %,9+8;*9%*

• +8-@) GH3$ 89@)1((*;
• J*12 ), )&* *9;



!-8I* 6*12 X*9*-1)8,9 [*1@8J8(8)4

!-8I* J*12 B*9*-1)8,9 +*1@8J8(8)4 ;*2,9@)-1)*;
• 09)*9@8)4 @)1J8(8)4 @)8(( ), J* 82F-,I*;
• 38289B @)1J8(8)4 ), J* 1;;-*@@*; (n[H/ %,((1J)

 1 9'2J*- ,+ %,2F,9*9)@ *S8@) ,- 1-* J*89B ;*I*(,F*;

Feasibility 
 Issue 

 

Unit Nominal  
 

@ 2 GeV 

Feasibility 
 Target 

@ 0.2Gev 

Achieved 
 

@0.2 GeV 

How Feasibil
ity 

Fully loaded accel effic 
Freq&Current multipl  
12 GHz beam current 
12 GHz pulse length 
Bunch length  
Timing stability 
Intensity stability  

% 
 
A 
nsec 
mm 
psec 
10-4 

96 
2*3*4  
4.5*24=100 
240 
1  
0.1 psec 
 7.5  

95 
2*4 
3.75*8=30 
140 
 1mm 
? 
30 

95 
2*4 
3.6*8=27 
140  
? 
? 
30 @ * 4 

CTF3 
CTF3 
CTF3 
CTF3 
CTF3
XFEL 
CTF3 

    
    
    
    

? 
- 
@*4 

 

J.-P. Delahaye et al.



6*12 !-8I*9 L[ G,5*- X*9*-1)8,9 [*1@8J8(8)4

•   L[ F,5*- B*9*-1)8,9 J4 @89B(* GH3$ +*1@8J8(8)4 ;*2,9@)-1)*; *S%*F) +,-
J-*1U;,59 -1)*.
•    `V/`[[ 2*%&198@2 J*89B J'8(), @)8(( ), J* )*@)*;
•    H++8%8*9) L[ F,5*- *S)-1%)8,9 89 2'()8F(* @)1B*@ @)8(( ), J* 1;;-*@@*; 89 36/ (J*89B
J'8() +,- )*@)@ 89 2010)

Feasibility 
 Issue 

Unit Nominal  
 

Feasibility 
 Target 

Achieved 
 

How Feasibility 

PETS RF Power 
PETS Pulse length 
PETS Breakdown rate   
PETS ON/OFF 
Drive beam to RF effic.   
Drive mom. spread  
Systematic RF pulse 
accurac y  

MW!

ns 
/m 

 
% 
% 
%!

132 
240 

< 1·10-7 
@ 50Hz 

90% 
90% 

< 0.1% 

132 
240 

< 1·10-7 
@ low rep 

50% 
50% 

< 0.1% 

130 
>240 

? 
-  
-  

TBTS/
SLAC 
TBL  
CTF3 
CTF3 
CTF3 
CTF3 

       
       
under cond. 
Being built  
TBL being 
installed 

 



35, 6*12 7%%*(*-1)8,9 [*1@8J8(8)4

 7%%*(*-1)8,9 $)-'%)'-* 58)& 9,2891( F1-12*)*-@
 ;*2,9@)-1)*; 58)&,') ;12F89B:

• L[ ), J*12 *++8%8*9%4 @)8(( ), J* 82F-,I*;.
• $)-'%)'-*@ 58)& ;12F89B J*89B J'8() @)8(( ), J* )*@)*;.

35, J*12 1%%*(*-1)8,9 F-89%8F(* ;*2,9@)-1)*; 89 .3[2
• 35, 6*12 3*@) $)19; J*89B J'8() 89)*B-1)89B (+891() F-,),)4F*@ 58)& F,5*-
19; J*12 )*@)@  89 .3[3

Feasibility  

 Issue  

Unit Nominal  

 

Feasibility  

 Target  

Achieved  

 

How Feasibility  

Structure Acc field  

Structure Pulse length  

Structure Breakd . rate 

Two Beam acceleration 

module  

MV/m 

 ns 

/m 

MV/m 

ns 

100  

240  

<  3·10-7  

100  

240  

100  

240  

<  3·10-7 

100  

240  

100  

240 

<  3·10-7 

- 

- 

Test 

stand/ 

 

TBTS 

No Damping  

  

 

Under 

constuction  
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_()-1 /,5 6*12 H28))19%*@/$8P*@

• 7%&8*I*2*9) ,+ @21(( *28))19%*@ 8@ J1@*; ,9
O 7;I19%*; (1))8%* ;*@8B9@

• !12F89B -89B, 2,@) 82F,-)19) L3:/ (89*@, J*12 ;*(8I*-4 @4@)*2

O 7;I19%*; %,2F,9*9) ;*@8B9
• 09@)-'2*9)1)8,9, *.B. 51U* 2,98),-@

• !12F89B -89B 58BB(*-@

• [891( +,%'@ 21B9*)@
O /,5 (*I*( ,+ 82F*-+*%)8,9@

• 7(8B92*9) 19; @)1J8(8@1)8,9 ,+ J*12 (89* *(*2*9)@ (B-,'9; 2,)8,9 *)%)
• .,9)-,( ,+ )8289B 19; ;-8I* J*12 F&1@* 19; 12F(8)';* @)1J8(8)4

• $)-14 +8*(;@
O 7;I19%*; @)-1)*B8*@ ), ;*1( 58)& 82F*-+*%)8,9@

• 6*12NJ1@*; 1(8B92*9), )'989B 19; +**;J1%U

• `9 1(( 8)*2@ L&! 8@ ,9B,89B
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!12F89B L89B !*@8B9

PARAMETER NLC CLIC
(3TeV)

bunch population (109) 7.5 4.1

bunch spacing [ns] 1.4 0.5

number of bunches/train 192 312

number of trains 3 1

Repetition rate [Hz] 120 50

Extracted hor. normalized emittance [nm] 2370 <500

Extracted ver. normalized emittance [nm] <30 <5

Extracted long. normalized emittance [keV.m] 10.9 <5

Injected hor. normalized emittance [µm] 150 63

Injected ver. normalized emittance [µm] 150 1.5

Injected long. normalized emittance [keV.m] 13.18 1240

!*@8B9 1%&8*I*@ B,1(@ 58)& 10N20% 21-B89
• 89)-1NJ*12 @%1))*-89B 8@ 82F,-)19) (9*5 ;*)18(*; %,;* 1I18(1J(*)
• *(*%)-,9 %(,'; 19; [600 1-* -*(*I19) (B(,J1( *++,-) ,9 28)8B1)8,9)
• 1;I19%*; 58BB(*-@ 1-* 89@)-'2*9)1( (+8-@) F-,),)4F*@ 1I18(1J(*)
• ,)&*- 8@@'*@
500X*Y %,9@*-I1)8I* F1-12*)*-@ @%1(*; +-,2 *S8@)89B ,- 1FF-,I*; -89B@
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:189 /891% !*@8B9

:189 (891% '@*@ @)-,9B +,%'@89B ),
21S828@* J'9%& %&1-B* )&1) %19
J* )-19@F,-)*; 89 @)1J(* +1@&8,9

• 7J,') 10% ,+ )&* (891% 1-*
21B9*)@

• /*1;@ ), )8B&) 1(8B92*9)
),(*-19%*@ (`(10µ2))

• /*1;@ ), )8B&) @)1J8(8)4 ),(*-19%*@
(`(192) +,- R'1;-'F,(*@)
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6*12 !*(8I*-4 $4@)*2 !*@8B9

3&* J*12 ;*(8I*-4 @4@)*2 %(*19@ )&* J*12@ 19; @R'**P*@ )&*2 1) )&* %,((8@8,9 F,89)

.&1((*9B* ), @R'**P* )&* J*12 ;,59 ), 40 92 S 1 92 19; ), 2189)189 %,((8@8,9
• `F)8%@ ;*@8B9
• $)1J8(8@1)8,9 ,+ J*12 (89* %,2F,9*9)@ 1B189@) B-,'9; 2,)8,9 19; )*%&98%1( 9,8@*
• 09@)-'2*9)1)8,9
• 6*12NJ1@*; )'989B, %,--*%)8,9 19; +**;J1%U

X(,J1( *++,-) 1) 73[2 8@ 1;;-*@@89B )&* -*(*I19) 8@@'*@
• 09)-1NF'(@* +**;J1%U, 6G:@, 58-* 2,98),-@, @)1J8(8@1)8,9, )'989B 1(B,-8)&2@, ...

.&1((*9B* ), *9@'-* %,((821),- @'-I8I1(
• G-,+8) +-,2 0/. 5,-U 19; /\. ;*I*(,F2*9)@

[891( R'1;-'F,(* (T!0) 8@ 89@8;* )&* ;*)*%),- (/p=3.52)
• 7()*-91)8I* ,F)8,9 58)& (,9B*- /p J') &1@ @,2* ('289,@8)4 -*;'%)8,9

7;;8)8,91( *++,-) 8@ ,9B,89B ), ;*I*(,F @)1J8(8@1)8,9 *R'8F2*9)
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• $)-18B&) -*+*-*9%* = @)-*)%&*; 58-*
• Y*-)8%1( & )-19@I*-@* F,@8)8,9 2*1@'-*; 58)& ^8-* G,@8)8,989B $*9@,-@ (^G$)

7%%*(*-1)89B @)-'%)'-*@
GH3$ + !6 R'1; F-*N1(8B9*; ,9 89;*F*9;*9)  B8-;*-@

• :6 R'1; F-*N1(8B9*; 89;*F*9;*9)(4 58)& 5+1 !`[

G-*N7(8B92*9) .,9%*F)

• !6 19; :6 B8-;*-@ F-*N1(8B9*; 58)& 3+1 !`[ (q @91U* @4@)*2 r / s1-)8%'(1)8,9 F,89)t)

• G-89%8F(* &1@ J**9 ;*2,9@)-1)*; 89 .3[2

Simulations with
predicted errors show
good beam quality
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$)1J8(8@1)8,9

(L.Brunetti et al, 2007)

Protoype of ML quadrupole
stabilisation in development, expected
for 2010 (1nm at 1Hz)

Final doublet stabilisation is in study

• support concept in detector (sub-nm
stability required)

• sensors

• integration with beam-based
feedback (0.3nm beam-beam jitter)

All stabilisation depends on
environnement
• have to continue of study technical
noise sources



6*12 H28))19%*@ G-*@*-I1)8,9 [*1@8J8(8)4

• _()-1 (,5 J*12 *28))19%*@ 1;;-*@@*; 89 73[2, $/$ & V$/$2
• H28))19%* F-*@*-I1)8,9 J4 @82'(1)8,9 J*9%&N21-U*; 89 .3[3 19; 58)& ,)&*- %,;*@
• G-89%8F(* ,+ 10 28%-,9 G-*N7(8B92*9) ;*2,9@)-1)*; 89 .3[2 19; 58-* )*@)

[*1@8J8(8)4 J4 'FB-1;*; 2*)&,; 89)*B-1)*; :,;'(* 3*@) 6*9%&
• G-89%8F(* ,+ @'JN919,2*)*- 1%)8I* @)1J8(8@1)8,9 ;*2,9@)-1)*;

 92 @)1J8(8@1)8,9 ,+ 2189 (891% R'1; F-,),)4F* (400 UX@) 89 (1J 19; 89)*B-1)8,9 89
35, 6*12 :,;'(*
 7FF(8%1)8,9 ), -*1(8@)8% ;*)*%),- *9I8-,92*9) (1;*R'1)* @'FF,-))

Feasibility 

 Issue 

Unit Nominal 

 

Feasibility 

 Target 

Achieved 

 

How Feasibility 

Emit blow-up H 

Emit blow-up H  

Nm 

nm 

H=160, 

V=15 

H=160, 

V=15 

H=160, 

V=15 

Simul

ation 
- 

Pre-Alignment  microns 15 10 
10 

(principle) 

Test 

bench 

Module 

integration 

Stabilisation Vert: 

Quad Main Linac 

Final doublet  

 

nm>1 Hz 

nm>4 Hz 

 

1.3 

0.15 to 0.5 

 

1 

1 

 

0.5  

(principle) 

Test 

bench 

Real quad 

and real 

environment 
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O 7;1F) 0/! 19; $0! %,9%*F)@ +,- ./0.
• !8++*-*9%*@ ), 0/.

O /1-B*- J*12 *9*-B4 (,@@
O 382* @)-'%)'-* (0.59@ I@. g3009@)

O \8B&*- J1%UB-,'9;

• \8B& *9*-B4
• $21(( J'9%& @F1%89B

O `)&*- F1-12*)*-@ 1-* @(8B&)(4 2,;8+8*;
• .-,@@89B 19B(* ,+ 20 2-1;819 (0/.: 14 2-1;819)

O /1-B*- J*12 F8F* -1;8'@ (3022)
O $(8B&)(4 ;*9@*- 19; ;**F*- %1(,-82*)-4

• /89*1- %,((8;*- ;*)*%),- @)';4 &1@ J**9 *@)1J(8@&*; 1) .HLV J*B89989B ,+
2009 (@** 7++6/88"""9:&5-9:782:.;
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CLIC_SiD

Length: 6.9m

CLIC_IL
D

Length: 7.1m (not to Scale)

Height:
6.9 m

Height:
7.0 m

Andre Sailer
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61%UB-,'9;
• 7 9'2J*- ,+ J1%UB-,'9; @,'-%*@ *S8@)

O [-,2 )&* 21%&89*

• 6*12 )18( 19; &1(, (%,((821)8,9)
• $49%&-,)-,9 -1;81)8,9 (F1-)(4 J4 %,((821)8,9)

• :',9@ (21B9*)8@*; 8-,9 @F,8(*-@, 8+ 9**;*;)
O [-,2 )&* J*12 %,((8@8,9

• 6*12@)-1&('9B (*S8) &,(*)

• .,&*-*9) F18- F-,;'%)8,9 (*S8) &,(*)
• 09%,&*-*9) F18- F-,;'%)8,9 (21@U, I*-)*S ;*)*%),- -1;8'@)

• \1;-,98% *I*9)@ ()82* @)12F89B)
O [-,2 )&* @F*9) J*12@

• 61%U@%1))*-*; F18-@ (@&8*(;89B, @,+) 21)*-81( (14*-@)
• V*')-,9@ (@&8*(;89B, ;8@)19%*)

• …

• ^8(( ,9(4 R'8%U(4 ),'%& )&* J*12NJ*12 J1%UB-,'9;
O :,@) +'9;12*9)1( J1%UB-,'9;

34
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./0. :189 G1-12*)*-@
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61@*; ,9 )&8@ 102-1;819 ,F*989B &,(* &1@ J**9 ;*+89*;
 19; 202-1;819 %-,@@89B 19B(*



./0._0/! !*)*%),- .,9%*F)
[,-51-; L*B8,9 Y*-@8,9 3 V,I. 2009

H.1( *9;N%1F \.1( *9;N%1F w,U* *9;N%1F (F1-)81()

/'28.1( 6*12.1( T!0 (F1-)81()
Andre Sailer
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Y*-)*S !*)*%),- L1;8'@Y*-)*S !*)*%),- L1;8'@

• $82F(8+8*; @)';4 '@89B
@82F(* %4(89;*- 58)&,')
21@@

O .,I*-1B* 8@ ;,59 ), 200
2-1;

• $82'(1)89B 9'2J*- ,+
F1-)8%(*@ )&1) &8) 1) (*1@)
,9%*

O HSF*-8*9%* 89;8%1)*@ )&1)
9'2J*- ,+ &8)@ 8@ )&-** F*-
F1-)8%(*

⇒ 7) -1 ≈ 30 22 *SF*%)*;     1
&8) F*- )-189 19; 222

z=αr



382* @)12F89B -*R'8-*2*9)@

$82'(1)8,9 *S12F(* ,+ &*1I4 \8BB@ ;,'J(*) \070 1) g1.1 3*Y 21@@
(@'F*-@422*)-4 lx F,89))

*+*N  \070  JJJJ

$8B91( + +'(( @)19;1-; 2,;*( J1%UB-,'9; + γγ=>&1;-,9 J1%UB-,'9;

./0.N0/! ;*)*%),-: :,UU1+:1-(89 @82'(1)8,9, -*%,9@)-'%)8,9 + U89*21)8% +8).

Zero bunch crossings
MA mass resol. 3.8 GeV

20 bunch crossings
MA mass resol. 5.6 GeV

40 bunch crossings
MA mass resol. 8.2 GeV

Marco Battaglia
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• 382* @)12F89B
O V**;*; +,- 1(( @'JN;*)*%),-@; %&1((*9B89B 89 899*- )-1%U*-/I*-)*S -*B8,9; )-1;*N,++

J*)5**9 F8S*( @8P*, 12,'9) ,+ 21)*-81( 19; )8289B -*@,(')8,9

• G,5*- F'(@89B 19; !7T ;*I*(,F2*9)@
O 09 I8*5 ,+ )&* ./0. )82* @)-'%)'-*

• \1;-,9 %1(,-82*)-4
O !*9@* \.7/ 1J@,-J*-@ ), (828) -1;81( @8P* (G[7 %1(, J1@*; ,9 )'9B@)*9)

• $,(*9,8; %,8(
O L*89+,-%*; %,9;'%),- (J'8(;89B ,9 .:$/73/7$ *SF*-8*9%*)

O /1-B* &8B&N+8*(; @,(*9,8; %,9%*F)

• `I*-1(( *9B89**-89B ;*@8B9 19; 89)*B-1)8,9 @)';8*@
O [,- &*1I8*- %1(,-82*)*-, (1-B*- ,I*-1(( ./0. ;*)*%),- @8P* *)%.

O 09 I8*5 ,+ @'JN92 F-*%8@8,9 -*R'8-*; +,- [[ R'1;-'F,(*@

09 1;;8)8,9: .,-* @,+)51-* ;*I*(,F2*9)

L. Linssen
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`F*-1)8,9 & :1%&89* G-,)*%)8,9 $4@)*2

• Beam power is high
• damage potential as well

• Machine protection has been integrated into design
• e.g. collimation in beam delivery system

• Some studies have been already performed for most critical system, e.g.
• impact of failures on collimation system
• failures in drive beam decelerator

• But more work is needed

• Full concept is being developed based on LHC experience
• Build system failsafe where possible
• Get a confirmation that all system are working shortly before the beam
pulse arrives
• For drive beam at generation pulse is long so can react within pulse
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3'99*(
09)*B-1)8,9

Standard tunnel 
with modules

DB dump

DB turn-around

UTRA 
cavern

42
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HS12F(* $8)* 1) .HLV 

CERN site
Prevessin

Detectors and
 Interaction Point

IP under CERN Prevessin site
Phase 1: 0.5 TeV extension 13 km
Phase 2: 3 TeV extension 48.5 km

0.5TeV = 13 Km

3 TeV = 48.5 Km
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.)(781-36
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.)(781-36

?$@
.)(781-36

@$<
.9('91-36

<$A
.9('91-36

A$B
.)(781-36

B$C
.)(781-36

C$D
.)(781-36

D$<E
.)(781-36

!. $%&'()* [V7/ V,I*2J*- 2009 44

Transport Interconnections

?EE)F&G

@)!&G

7 years ready for HW commisioning

3 additional years

Civil engineering

Tunnel installation

./0. :1%&89* 09@)1((1)8,9 (61@*; ,9 /\. HSF*-8*9%*)
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.,9%('@8,9

• ./0. 8@ 2,I89B +,51-; ), )&* .!L

• 2194 F-,28@89B -*@'()@

• J') 2,-* 5,-U 8@ *@@*9)81(

• +**;J1%U ;*)*%),- @)';4 8@ 82F,-)19)

• 3&* 3!L F&1@* 8@ 89 F-*F1-1)8,9

• ./0. 8@ @'FF,-)*; J4 1 @)-,9B %,((1J,-1)8,9

• %,((1J,-1)8,9 58)& 0/. I*-4 '@*+'(



D. Schulte FNAL November 2009 46

Helsinki Institute of Physics (Finland)
IAP (Russia)
IAP NASU (Ukraine)
INFN / LNF (Italy)
Instituto de Fisica Corpuscular (Spain)
IRFU / Saclay (France)
Jefferson Lab (USA)
John Adams Institute (UK)

Polytech. University of Catalonia (Spain)
PSI (Switzerland)
RAL (UK)
RRCAT / Indore (India)
SLAC (USA)
Thrace University (Greece)
University of Oslo (Norway)
Uppsala University (Sweden)

Aarhus University  (Denmark)
Ankara University (Turkey)
Argonne National Laboratory (USA)
Athens University (Greece)
BINP (Russia)
CERN
CIEMAT (Spain)
Cockcroft Institute (UK)
Gazi Universities (Turkey)

JINR (Russia)
Karlsruhre University (Germany)
KEK (Japan)
LAL / Orsay (France)
LAPP / ESIA (France)
NCP (Pakistan)
North-West. Univ. Illinois (USA)
Patras University (Greece)

^,-(;N58;* ./0.&.3[3 .,((1J,-1)8,9
http://clic-meeting.web.cern.ch/clic-meeting/CTF3_Coordination_Mtg/Table_MoU.htm

33 Institutes involving 22 funding agencies from 18 countries
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3&19U@

• 3, 1(( )&* F*,F(* +-,2 5&,2 0 @),(* @(8;*@, F(,)@ *)%.
O {*19NG8*--* !*(1&14*, /./89@@*9, l. H(@*9*-, 7(*S*] X-';8*I, [-19U 3*%U*-, ^1()*- ^'*9@%& …
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L*@*-I*
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0/. !*)*%),- L*@,(')8,9

M. Thomson
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./0. :189 G1-12*)*-@
http://cdsweb.cern.ch/record/1132079?ln=fr    http://clic-meeting.web.cern.ch/clic-meeting/clictable2007.html

.*9)*-N,+N21@@ *9*-B4 ./0. 500 X ./0. 3 3*Y

6*12 F1-12*)*-@ .,9@*-I1)8I* V,2891( .,9@*-I1)8I* V,2891(

7%%*(*-1)89B @)-'%)'-* 502 X

3,)1( (G*1U 1%) ('289,@8)4 0.9(0.6)|1034 2.3(1.4)|1034 1.5(0.73)|1034 5.9(2.0)|1034

L*F*)8)8,9 -1)* (\P) 50

/,1;*; 1%%*(. B-1;8*9) :Y/2 80 100

:189 (891% L[ +-*R'*9%4 X\P 12

6'9%& %&1-B*109 6.8 3.72

6'9%& @*F1-1)8,9 (9@) 0.5

6*12 F'(@* ;'-1)8,9 (9@) 177 156

6*12 F,5*-/J*12 (:^1))@) 4.9 14

\,-./I*-). 9,-2. *28)) (10N6/10N9) 3/40 2.4/25 2.4/20 0.66/20

\,-/Y*-) [[ +,%'@89B (22) 10/0.4 8 / 0.1                   8 / 0.3 4 / 0.07

\,-./I*-). 0G J*12 @8P* (92) 248 / 5.7 202 / 2.3 83 / 2.0 40 / 1.0

\1;-,98% *I*9)@/%-,@@89B 1) 0G 0.07 0.19 0.57 2.7

.,&*-*9) F18-@ 1) 0G 10 100 5 107 3.8 108

6!$ (*9B)& (U2) 1.87 2.75

3,)1( @8)* (*9B)& U2 13.0 48.3

^1(( F('B ), J*12 )-19@+*- *++ 7.5% 6.8%

3,)1( F,5*- %,9@'2F)8,9 :^ 129.4 415
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Demonstrate Drive Beam generation
(fully loaded acceleration, bunch frequency multiplication
8x)

Test CLIC accelerating structures

Test power production structures (PETS)

Demonstrate Drive Beam generation
(fully loaded acceleration, bunch frequency multiplication
8x)

Test CLIC accelerating structures

Test power production structures (PETS)

CLEX

30 GHz “PETS Line”

Linac

Delay Loop – 42m Combiner Ring – 84m

Injector

Bunch length
chicane

30 GHz test area

TL1

TL2

RF deflector

Laser

4A – 1.2µs
150 MeV

28A – 140ns
150 MeV
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A. Grudiev et al.
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6*12 $8P* /828)1)8,9@

7) )&* 0G )&* &,-8P,9)1( J*12 @8P* 8@ 2'%& (1-B*- )&19 )&* I*-)8%1(
• 1(@, )&* &,-8P,9)1( *28))19%* 8@ 2'%& (1-B*- )&19 )&* I*-)8%1(

3&* 28982'2 &,-8P,9)1( J*12 @8P* 8@ 2189(4 B8I*9 J4
• ;12F89B -89B
• -89B ), 2189 (891% )-19@F,-)
• J*12 ;*(8I*-4 @4@)*2

3&* 28982'2 I*-)8%1( J*12 @8P* 8@ 2189(4 B8I*9 J4
• ;12F89B -89B
• -89B ), 2189 (891% )-19@F,-)
• 2189 (891%
• J*12 ;*(8I*-4 @4@)*2
• 9**; ), %,((8;*

^8)& 1;I19%*; ;12F89B -89B 19; J*12 ;*(8I*-4 @4@)*2 ;*@8B9@ 5* +89; 1 4092
&,-8P,9)1( J*12 @8P* (828)1)8,9



3*9)1)8I* /,9BN3*-2 ./0. $%*91-8,
$&,-)*@), $'%%*@@ `-8*9)*;, 3*%&98%1((4 /828)*; $%&*;'(*

Technology evaluation and Physics assessment based on LHC results
 for a possible decision on Linear Collider with staged construction

starting with the lowest energy required by Physics

First
 Beam?

Technical
Design Report

(TDR) ?

Conceptual
Design Report

(CDR)

Project
 approval ?

FP6 IA:CARE FP7 IA:EUCARD

FP7 CNI:TIARA FP7 CNI:CLIC?
EC supported
programmes

2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

R&D on Feasibility Issues 

Conceptual Design

R&D on Performance and Cost issues

Technical design

Engineering Optimisation&Industrialisation

Construction (in stages)

Construction Detector

2009

Council
approval 
Technical
Design?



28 MW

Main beam injection, magnets,
services, infrastructure

and detector

Dumps

Main
linac

PETS

Drive beam
acceleration

252.6 MW

148.0 MW 1 GHz RF power

137.4 MW Drive Beam Power

107.4 MW

13.7 MW ηplug/RF  = 38.8 %

ηM  = .90

ηA = .977

ηTRS  = .98
ηT = .96

F(σ) = .97 × .96
ηD = .84

Drive beam
power extr.

Power supplies
klystrons

ηRF/main = 27.7 %

ηtot = 6.8 %

ηS = .95

ηRF = .277

101.1 MW 12 GHz RF power 
(2 x 101 kJ x 50 Hz)

Main beam

Wall Plug

ηK  = .70

415 MW
Modulator
auxiliaries

260.4 MW AC power

ηREL  = .93
aux = 0.97

154.6 MW

Power flow @ 3 TeV



9.75 MW

Main beam injection, magnets,
services, infrastructure

and detector

Dumps

Main
linac

PETS

Drive beam
acceleration

61.5 MW

1 GHz RF power: 36.1 MW

Drive Beam power: 33.5 MW

26.2 MW

13.7 MW ηplug/RF  = 38.8 %

ηM  = .90

ηA = .977

ηTRS  = .98
ηT = .96

F(σ) = .97 × .96
ηD = .84

Drive beam
power extr.

Power supplies
klystrons

ηRF/main = 39.6 %

ηtot = 7.5 %

ηS = .95

ηRF = .396

12 GHz RF power: 24.6 MW
(2 x 25 kJ x 50 Hz)

Main beam

Wall Plug

ηK  = .70

129.4 MW
Modulator
auxiliaries

63.4 MW

ηREL  = .93

66 MW

Power flow @ 500 GeV

aux = 0.97
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