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e CLIC TWO-BEAM SCHEME @
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e DRIVE BEAM GENERATION: THE CLIC RF POWER SOURCE @
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e RF POWER SOURCE "BUILDING BLOCKS” @
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9 CTF3 NOMINAL PHASE @

* Build a small-scale version of the CLIC RF power source, in order to demonstrate:

full beam loading accelerator operation
electron beam pulse compression and frequency multiplication using RF deflectors

* Provide the 30 GHz RF power to test the CLIC accelerating structures and components at the
nominal gradient and pulse length (150 MV/m for 130 ns) .
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THE CTF3 PRELIMINARY PHASE (2001-2002)

Q

low-charge demonstration of the
electron pulse compression and
frequency multiplication

R. Corsini, A. Ferrari, L. Rinolfi, P. Royer, and F. Tecker, "Experimental
results on electron beam combination and bunch frequency multiplication”,
Phys. Rev. ST Accel. Beams 7, 040101 (2004).
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THE CTF3 PRELIMINARY PHASE (2001-2002) @

Modifications to the
LEP pre-injector complex
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CTF3 PRELIMINARY PHASE - ISOCHRONICITY

A WA i

70

o}

40

i) 80 1600 120

il 20 40
yim)

Design optics of the isochronous ring

Transition from positive to negative momentum compaction o
seen on streak camera images for different settings of one quad

family.

X _ Iofla=920A 430

i

Iorla=935A @20

St
m = .

%r: .
%‘1 l
-

AFLQ'MEA Sk

= Time

Images taken during the tenth turn at a location with nonzero
dispersion. The horizontal position x is dependent on momentum,
so the time-momentum correlation becomes apparent.
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CTF3 PRELIMINARY PHASE - BUNCH COMBINATION @
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CTF3 COMMISSIONING 2003 @
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CTE3 COMMISSIONING 2003 - GUN & TESTS @
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COMMISSIONING 2003 - THE CTF3 INJECTOR @
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HIGH BEAM CURRENT OPERATION @
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SLOTTED IRIS CONSTANT APERTURE (SICA) STRUCTURES

frequency 3 GHz
21/3 mode
total length 1.22 m

loaded gradient 6.5 MV/m (nominal current)

e €N Dipole modes suppressed by slotted iris

: - damping (first dipole's Q factor < 20)
SICA Cavity during high power tests and HOM frequency detuning

Poynting vector 15" dipole mode

4.1 6Hz, Q- 6.3, k, - 0.451 V/pC/m/mm
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FULL BEAM LOADING - BEAM TRANSIENT @
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e FIRST "FULL"” BEAM LOADING OPERATION IN CTF3 @
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LAST CTF3 RESULTS - 30 GHZ POWER PRODUCTION @

Two-beam 30 GHz power
production in CTF3
June 2004
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CONCLUSIONS AND OUTLOOK @

CTF3 main results

Preliminary phase (2001-2002)

Low current demonstration of bunch frequency multiplication using RF deflectors
CTF3 injector and linac commissioning (2003-2004)

Nominal parameters achieved in injector and first part of linac

Stable operation in full beam loading condition

First production of 30 GHz RF power beyond CLIC nominal pulse length

- 2003 Injector + part of linac CTF3 Evolution over the next years
- 2004 Linac + 30 GHz test stand
- 2005 Delay Loop n

- 2006 - 2009  New photo-injector, CR + CLEX
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