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Main Beam parameters all along the machine

Final Focus
γεx : 0.66 mm.mrad
γεy : 0.02mm.mrad
ΔE/E : 0.35%
σ = 40 nm

Entrance linac
γεx : 0.60 mm.mrad

BC2

σx  40 nm
σy =   1 nm

γ x
γεy : 0.01 mm.mrad
ΔE/E : 1.5%
σz : 45μm (150fs)

IP1

BC2BC2

In addition, there are very strict tolerances/requirements 
th b iti i i d l ti (1 @ 100 )on the beam position precision and resolution (1μm @ 100nm)

e+ injectore- injector
BC1Damping ring

γεx : 10 -> 0.381 mm.mrad
10 > 0 004 d e injector, 

2.4 GeV
e injector
2.4 GeV

e+ DR
365m

e- DR
365m

γεy : 10 -> 0.004 mm.mrad
ΔE/E : 0.134%
σz : 1.5mm (5ps)
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Drive Beam frequency

Drive Beam accelerator
I : 4.2A ; Qb : 8.4nC : Δt : 140μs

< 100 d

CR2

delay
loop

CR1

Drive Beam frequency 
multiplication complex

σz : 2mm (6.6ps)
I :   4.2 – 8.4  - 25.2 - 101A
Δb : 60  - 30 - 10   - 2.5cm

γε : < 100 mm.mrad
ΔE/E : <1%
σz : 4mm (13.3ps)

CR1 b

In addition there are very strict tolerances/requirements
IP1

24 Drive Beam decelerators
I : 101A ; Δt=241ns
γε : 150 mm.mrad
σz : 1mm (3.3ps)
2 38GeV 238MeV

In addition, there are very strict tolerances/requirements 
on the beam phase stability (0. 1º@12GHz)

2.38GeV 238MeV

Drive Beam parameters all along the machine
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Generation Decelerator

Drive Beam Parameters

Complex (24 units)
Electrons energy 2.38 GeV 2.38 0.238 GeV

Beam current /charge 4.2A / 587μC 101A / 24.4μCm g μ μ

Total Beam Energy 1.397MJ 58 5.8kJ
Bunch length 6-13ps 3.3ps

Minimum beam size 50μm 50μmMinimum beam size 50μm 50μm
Charge density 2.3 1010 nC/cm2 1.2 109 nC/cm2

The thermal limit for ‘best’ material (C, Be, SiC) is ~ 1 106 nC/cm2( )

• Control of beam loss to prevent beam induced damage (10-4)
• Use of non-intercepting / non degradable beam diagnosticp g g g

This is just the RF source !!!j
• Guarantee the efficient production of 12GHz RF power
• With a high level of reliability and availability
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Drive beam acceleratorDrive beam accelerator

What ?
Where ?
Who? CR1

CR2
delay
loopCR2

delay
loop

CR1Who? CR1CR1

BC2BC2

IP1

Classical Conditions
l d hi d

Requirements for beam diagnostics CLIC 3 TeV
booster linac, 

already achieved

~ Similar to ILC
at ATF – KEK, SLAC, Desy, Jlab …

Under development @ CTF3
CTF3 ll b i FP6 FP

e+ injector, 
2 4 G V

e- injector
2 4 G V

BC1

CTF3 collaboration, FP6, FP7 2.4 GeV2.4 GeV e+ DR
365m

e- DR
365m
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CLIC ILC

Comparison between CLIC and ILC

Center of mass energy (GeV) 3000 500

Main Linac RF Frequency (GHz) 12 1.3

Luminosity (1034 cm-2 s-1) 5.9 2

Linac repetition rate (Hz) 50 5

Accelerating gradient (MV/m) 100 28

Proposed site length (km) 47.9 31

T t l it AC (MW) 322 230Total site AC power (MW) 322 230

Wall plug to main beam power efficiency (%) 8.7 9.4

Most Critical Beam Parameter

CLIC ILCCLIC ILC

Bunch Length in the Linac (fs) 150 900

Typical Beam Size in the Linac (μm) 1 5

Beam size at IP : σx / σ (nm) 40/1 550/5Beam size at IP : σx / σy (nm) 40/1 550/5

http://clic-study.web.cern.ch/CLIC-Study/ http://www.linearcollider.org/cms/
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• Identify the Requirements for beam instrumentationIdentify the Requirements for beam instrumentation

• Give a status of the present knowledge/development

• Identify the weak points and their consequences (Propose solution ?)

• Potentially stimulate new collaborators to join the crew y j
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• Common with Beam dynamics Wkg
Wednesday am

Council Chamber 
y g

• Main Beam linac specifications
Daniel Schulte

St t d i b d l t t di• Status on drive beam decelerator studies
Erik Adli

• Phase tolerance and consequences on beam instrumentation• Phase tolerance and consequences on beam instrumentation
Daniel Schulte

40-S2-C1
• Overview of CLIC Instrumentation requirements 

Thibaut Levefre
LHC I t t• LHC Instruments

Rhodri Jones
• Overview of ILC instrumentationOverview of ILC instrumentation

Marc Ross



Wednesday pm
60-6-002Common with Test facility Wkg

• Longitudinal beam diagnostics at CTF3
Anne Dabrowski

60 6 002

Anne Dabrowski
• Beam Position Monitors using a reentrant cavity

Claire Simon
• High precision BPM at CTF3

Lars Soby
CDR@CTF3• CDR@CTF3

Max Micheler
• CTF3 Femtosecond synchronization• CTF3 Femtosecond synchronization

Alexandra Andersson
• Status on the construction of BPS at CTF3

Angeles Faus-Golfe
• Fast scanning system for the PETRA laser-wire experiment

Al i BAlessio Bosco



60-6-002Thursday am

Common session with Injectors and DR

• Linear and non-Linear Correction using Turn-by-Turn BPM 
Data

Rogelio Tomas

Hi h P i i E itt M t i th SLS• High Precision Emittance Measurements in the SLS
Ake Andersson

• Damping Ring BPM developments
Manfred Wendt



304-1-007Thursday am

• LAPP BPM read-out electronics in CTF3
Vilalte SEBASTIENVilalte SEBASTIEN

• BPM amplifier for CTF3 TBL: Status and future work
Iouri KOUBYCHINE

B Di ti d l t f CLIC i th Q• Beam Diagnostics development for CLIC in the Quasar group
Carsten WELSCH

• Fibre laser development for use in accelerator beam diagnostics
Laura CORNER



Council ChamberThursday pm

Common Session with RF Structures & Sources
• Wakefield & Cavity-based Monitors: Wakefield Monitor  y
Development & Tests in the TBTS

Franck PEAUGER 

• Wakefield & Cavity-based Monitors: High Resolution BPM
Igor SYRATCHEVIgor SYRATCHEV

• Wakefield & Cavity-based Monitors: Fermilab BPM Development y p
Plans

Manfred WENDT

304-1-007General Discussion
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We have a very full and very interesting agenda

Please join in !
Note: we are changing rooms often –g g
Please check the locations in advance !


