S

\ &5
CLIC N NORTHWESTERN

UNIVERSITY

CLIC: the project and
the Test Facility 3

* CLIC project

- What have been achieved so far

* The CLIC Test Facility 3
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Compact Linear Collider

* 37km long
- 3TeV center of mass energy

- 1034-103% cm2?s! luminosity

e’ source e~ source

Damping Beam Delivery System Damping
Ring & Interaction Point Ring

e+ Linac ] ll >« e- Linac

* Generating small emittance beam
» Colliding nanometer beam

RF Source RF Source
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Two-Beam Module
of 30 GHz Linac

DRIVE BEAM I, = 240 A
D QUAD DECELERATOR  fbeam = 30GHz
+ BPM PETS F QUAD = -2.5MV/m

MAIN E=150MV/m
LINAC I,..=0.96 A CAS

Total AC to beam enerqy efficiency : 9,8% (40.3% for AC to RF and 24,4% from RF to beam energy)
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6 years of R&D performed on CTF II

Goals of the CTF IT

- Demonstrate the two beam acceleration scheme at 306Hz
- Develop the high gradient 306Hz accelerating cavities technology

30 GHz power extraction structure for
CTF IT drive beam (before brazing)

* Producing up to 460MW power generated
ina long PETS structure

In 1999
* Accelerating a probe beam in four 30G6Hz
CLIC accelerating structures
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Molybdenum-Iris structure, giving best results so far

2n/3 phase advance
3.5 mm aperture

| 100 mm | Es/<Eacc> = 2.84
4.6°/o Vg/C
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193 MV/m peak accelerating field
426 MV/m peak surface field

150MV/m average accelerating gradient at 30 GHz over 16 ns
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CLIC RF Power Source - Overview

Drive Beam Accelerator Delay Loop x 2

efficient acceleration in fully loaded linac gap creation, pulse compression

,. & frequency multiplication
& L - 75A, 64cm bunch spacing
= 92us i 78m 39m
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15A, 32cm bunch spacing

1st Combiner
Ring
x 4

2"d Combiner N

Ring pulse compression &
x 4 frequency multiplication
E e ﬂfgmﬂ Return Arc
240A, 2cm bunch spacing Bunch
92ps Compression
t Power Extraction )
Mam beam Two-Beam Section (22 in total) /
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Drive Beam Generation : Bunch frequency multiplication

CTF3 - PRELIMINARY PHASE in 2002

low-charge demonstration of electron

pulse combination and bunch frequency
multiplication by up to factor 5

streak camera RF deflectors
measurgment - Ay

Streak camera image of
beam time structure evolution

Beam time structure
Bunch spacing

in linac
‘A 333 ps

L LU LU L L
Beam Current 0.3 A

"~ 420ns
\ (ring revolution fime)

unch spacing

B
S]] —
66 ps Beam structure

Beam Current 1.2 A after combination

T. Lefevre ICAR meeting May 19 & 20, 2004



CTF 3 nominal phase
> Demonstration of CLIC drive beam generation at high current
» 30 GHz power source for CLIC cavity testing

» Test of the Drive Beam Decelerator stability
> Test bed for CLIC technology developments : diagnostic, ..

~ 15 m

10 Modulators/Klystrons with LIPS (x2.3)
3 GHz - 30 MW - 6.7 s

X2
Delay
42 m

35A-Z2100 b of 233 nC
184 MeV - 1.4 ps

Drive Beam Injector Drive Beam Accelerator

20 Accelerating Structures
JGHz-TOMV/m-13m

125 MeV
Drive Beam Decelerator

4 Transfer Structures - 30 GHz

051 GeV Main Beam Accelerator High Power Main Beam 15 A - 184 MeV
& Accelerating Structures Test Stand Injector o 140 ns
30 GHz - 150 MVim - 0.3 m 150 MeV '
) ~10m )
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Drive beam acceleration
in a fully loaded accelerator

RF signals / output coupler of an accelerating cavity

Beam current 4 A
Beam pulse length 1.5 us
Power input/structure 35 MW
Ohmic losses (beam on) 1.6 MW
RF power to load (beam on) 0.4 MW
RF-to-beam efficiency ~ 947%
Phase variation along pulse ~ +4°

November 2003
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CTF3 2003

Construction
schedule

* Housed in the LEP tunnel

T. Lefevre

RF power source

CTFS 2004

Pilot test

SHB = Sub Harmonic ¢
CLEX = Cliz Experimantal araa (30GHz)

RF power source

CTF3 2005 w
e e Y.
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Outlook

Similar interests for CLIC with other collider projects and 4™ generation
light sources

 Damping Rings, Beam Delivery System and Final Focus
* Beam Instrumentation, Feedback, Vibration and Stabilization

* Photo-injector, Bunch Compression, ......

CERN mandate is to do develop and provide infrastructure for leading-edge
nuclear and particle physics in Europe. Therefore they cannot do
substantial work on applications of our technologies beyond this mandate.

Others are of course welcome to do so !

Efficient way of accelerating and producing a high current, high freguency
electron beam of moderate energy
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