Status of CTF3

G.Geschonke
CERN



CTF3 objectives

Provide answers for CLIC specific issues by 2009
= Write CDR in 2010

Two main missions:

— .

Prove CLIC 30 GHz RF Provide 30 GHz RF power
POWEr source for validation of CLIC
(bunch manipulations, components

beam stability, (accelerating structures,
30 GHz extraction) RF distribution, PETS

structures)
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R1.1 CLIC
accelerating
structure,

R1.2 Drive
beam
scheme
with a fully
loaded linac

R1.3
Power-
Extraction
Structure
(PETS)

R2.1
stability and
losses in
the drive
beam
decelerator,

R2.2 Test
of arelevant
linac sub-
unit with
beam

CTF3 objectives
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Demonstrated bunch interleaving

CTF3 - PRELIMINARY PHASE

low-charge demonstration of electron pulse
combination and bunch frequency
multiplication by up to factor 5

streak camera RF deflectors
measurement AN

Beam time structure

in linac Bunch spacing
———— W
L L L] L L
420 ns Beam Current 0.3 A

(ring revolution time)

Bunch spacing

— W e ps Beam structure

Beam Current 1.2 A after combination

time

Streak camera image of
beam time structure evolution
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Demonstrated full beam loading

First demonstration of full beam loading

Beam off
~ 24 MW

1.6 ps <« >
compressed

RF pulse

Beam on
Beam Parameters

Nominal

Achieved
I 35 A 45 A
T, 15 us 15 pus
E 20 MeV 20 MeV
€ prms 100 = mm mrad 60-90
© mm mrad
Thunch,rms 5 ps <6.5 ps
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Commissioned with beam

s 30 GHz “PETS Line"

Existing installation

Bunch length
chicane
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30 GHz test area
started

CLEX TL2
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Two-Beam 30 GHz power production in CTF3

30 GHz power:
Pets output : 74 MW
=» Test stand 54 MW
Pulse length 80 ns at 54 MW

PETs branch /
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Installation status INFN

Installation finished
Tested with beam in 2004

Tunable Ry
from bunch
stretcher to

compressor

" Chicane horizontal
section and vacuum
chamber components
Fontana, Lollo, Zolla
Slide from A.Ghigo
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Bunch length measurement set-up

CT.G0DF 0410 CT.GQFF 0420 B P M 0430

CT.FDOH 0400 €T.OVE 0410 €T.DHE 0420 CT.EHZ 04350

EEE IS
el = ||Zd el e Th
qI=T Camx!
1| —1 |
~ ; | CT.BPM 0430 CTVVS 0440 CT.WCM 0445 €T4,50U 0460
3GHz Rf deflector CT.MTV 0433 CT.VPL 0442 CTS.MTV 04558

Used in CTF3 preliminary phase

OTR — MTV0435
OTR — MTV0455



Plan for 2005

Install and commission:

Sub-harmonic bunching system Delay Loop (INFN Frascati)
1.5 GHz (Building modification done)
Missing accelerating structures(-2) / :

=/ / — TL |

=/ [ 1 / 1

= S ey
— ’
‘o | | = L=
"1 30 GHz test area \ =
In addition: CLEX building

add 2 accelerating structures in front of PETS
add collimator in PETS line

CLIC / CTF3 collaboration meeting 28.1.2005 G.Geschonke Status



CTF3 operating schedule

2005 - CTF 3 - Schedule

Jan Feb Mar

CTF3 SHUTDOWN
See planning with EDMS

Sa T T T T T | /

s =1 1 = :

Bake out ‘ CTF3 start with beam ‘ ‘ RF loads installation ‘ ‘ Hardware tests (PO, BDI.....
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HV and RF conditionning and Tests. Delay Loop installation
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Mo 4| 11 18 25 1 8
Tu
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CTF3 stop

Oct Nov Dec
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CTF3closed with  CTF3 under access CTF3 CTF3 Shut down

Kkevs far ~nnteal far with haam Anwin bimn
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CTF3 programme

2004 ﬂ
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L | 30GHzstand

CLEX 2007-2009

and laser room

2004 - 2009
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Photo Injector
In parallel:

Development of Photo injector Funded by EU
Plan to install instead of Thermionic injector in 2007

New system layout
400 ps, 550 Hz 200 s, 5-50 Hz
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Collaboration meeting

Full collaboration meeting in November 2004
32 presentations

All collaborating institutes participated

First discussions on CLEX and TBL
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Conclusion

Programme is on schedule
Very promising results
PETS line commissioned
Improvements proposed for more stable operation

EU funded programme on track

Next stages in preparation,
Combiner ring layout well advanced, Critical items ordered
TL2, Two Beam test stand design starting
Test Beam Line TBL first ideas

Good chance to complete in time, if all collaboration proposals receive funding
Not enough staff / time for operation

Highly motivated team,
excellent collaboration between all partners
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