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CTF3 has a well defined program until 2010

* Prove CLIC RF power source scheme:
» Drive Beam acceleration (full beam loading — 95% efficiency)
* Bunch interleaving )
+ Two-beam acceleration of test beam in relevant sub-unit (100 MV/m with beam, TBTS in CLEX)
* Drive beam deceleration (down to 50% of initial energy, TBL in CLEX)

* Power production in PETS (12 GHz, 135 MW, 240 ns, TBTS & TBL)

» Provide RF power to validate CLIC components (less important after frequency change to 12 GHz) :

* Accelerating structures, RF distribution, PETS
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A warning - CTF3 is scaled down from CLIC:
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frequency multiplication

(Delay Loop + 2 Combiner Rings)

CLIC CTF3
Drive Beam energy 2.4 GeV 150 MeV
compression / 24 8

(Delay Loop + 1 Combiner Ring)

Drive Beam current 42Ax24 2100A 3.5Ax 8> 28A
RF Frequency 1 GHz 3 GHz
train length in linac 140 us 1.4 ps
energy extraction 90 % ~ 50 %
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PETS recirculation & priming — reach nominal power at low drive beam current

PETS with recirculation schematic: Stand-alone PETS with priming:
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Long DB pulses in CTF3 0.0
(reach nominal length)
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- o srmasss Where are we now for drive
beam generation ?
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What more do we need for a drive beam
concept demonstration in CTF3 ?

ISSUE GOAL
+ Emittance conservation final ¢y < 150 © mm mrad
» Longitudinal beam dynamics final bunch length <1 mm rms

* Phase & current stability along the pulse  Flat-top in produced RF power <1 %

* Pulse-to-pulse current fluctuations below 1 % (actually better!)
* Losses control Overall losses (from girder 4) <10 % ?
« Satellites RF gun option, or scheme to eliminate satellites at low

energy in CLIC

e Others...
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Streak camera image
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Satellite control,
RF gun option

Smaller transverse emittance
« Shorter bunches, no energy tails
* No satellites

* Lower current

Single bunch option will allow

» Check and correction of beam optics with high
precision

* CSR measurements with high precision in DL,
CR and TL2 bunch compressor.

» 0 response of PETS and beam instrumentation
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Performance vs reliability

30A
demonstration
Performance

current

10-15A
Routine operation in TBTS
for power production

Routine operation of CTF3 (albeit at a reduced current), with 12 GHz
power production in the TBTS and later in a full TBL will provide a
convincing demonstration of the CLIC RF power source concept

[
»

Reliability

stability
rep rate
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To be decided in 2010-2011 in light of first physics results from LHC, and
designed and R&D results from the previous years. This programme could most
probably comprise:

An LHC luminosity increase requiring a new injector (SPL and PS).

The total cost of the investment over 6 years (2011-2016: 1000-1200 MCHF + a
staff of 200-300 per year. Total budget: ~200-250 MCHF per year.

Preparation of a Technical Design for the CLIC programme, for a possible
construction decision in 2016 after the LHC upgrade (depending on the ILC
future).

Total CERN M + P contribution + ~250 MCHF + 1000-1200 FTE over 6 years.

Enhanced infrastructure censelidation: 3UMCHF + 40 F[Es frem 2011.

NB: Over the period 2012-2016. Effegve participation of CERN in another large

N.B.: Expect additional significant contribution
from outside CERN up to the same Ievel

European fra mework Talk to Staff - 3 October 2008

R. Corsini
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Specific experiments — consolidation — evolution paths

* Phase stability / stabilization / feedback

« Beam loading compensation experiment (control of RF pulse shape)

« Beam loading compensation full demonstration (need CALIFES upgrade — 1 klystron)

« CTF3 “reasonable upgrade” + 3 klystrons (CALIFES, test + diag defl + phin, girder 14)

* Photo-injector option full implementation

* One, then several modules in TBTS, with ~ nominal parameters (need PETS priming or recirculation)
« CTF3 upgraded to X-band testing plant (1/2 nominal current, 2 PETS chained, DB dump in DL)

» Rep rate upgrade, up to 50 Hz (shielding — control of beam losses!)

* Instrumentation development for LC — Instrumentation Test Beamline ?
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The CLIC Module

Straightforward continuation of the CTF3 baseline program

Structure alignment & wake-
field position monitors

Quadrupole
stabilization

2010

1500 . 420

1340

Integration
Pre-alignment systems
Vacuum & cooling

Ty
R 5
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Evolution of CTF3 drive beam linac

Present lLinaclAl|l lcLex[All T[MeV]
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Options for long term use of TBL

1) Power plant for structure testing

Advantages
+ Up to 16 RF ports with nominal power & pulse length
+ Cheaper than several stand-alone X-band sources
+ Gives incentive to consolidate drive beam operation towards large facility standards

Problems

- No individual pulse-length control of test slots
(unless Igor has a smart idea)

- Pulse length obtained only sacrificing power — or need priming

- Increase of rep. rate up to 50 Hz desirable,
but requires substantial increase of radiation shielding

But don’t say that you don’t believe in testing structures with a drive beam RF source.

If you don’t believe this, there is no point to continue to work on CLIC !

CLIC 3 TeV needs 144000 accelerating structures. If every structure needs four days of
RF processing before installation in the tunnel and we want to build CLIC over 7 years

we need 144000 X 2

/X365

CTF3 with a drive beam linac upgraded as outlined before and a TBL extended to 43 PETS
could provide 86 RF slots !

=113 RF dots

R. Corsini
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TBL — decelerator
reserved space

Two-Beam
Test Stand

CALIFES

probe-beam linac

Space reserved for ITB - N
Instrumentation Test Beam line
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A next facility towards CLIC

Footprint

CALIFES type injector
6.5GeV, 1.2 A TBA 0.2 GeV, 1.2 A

DB Turn around
0.48 GeV, 101 A

DBA
0.48 GeV, 4.2 A

Compression
2x3x4

all components nominal and re-usable for CLIC

H. Braun - CLIC Perspectives beyond 2010
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Tentative schedule for CLIC R&D 2010-2016

Year 2010 | 2011 | 2012 2013 2014 2015 2016
module test design build commision
+ finish TBL .
I TBL+ modify X RF test X RF test X RF test X RF test X RF test
L program
e phase feedforward design build commision & run
general consolidation
DBA Injector Design build | commission
fy % Nominal DBA modules Design build commission
E, z Economy DBA modules build commission
£ © [combiner rings Design build commission
z 5 TBA Design build commission
civil engineering Design build
Stand alone build & commission additional test ports

X-band sources RF test program

X-band structure development | continuation
Design & beam dynamics studies | continuation
LC Detector R&D | continuation

+ possibly other R&D programs to be defined...
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We need YOU!



