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PACO9 CLIC two beams acceleration scheme e
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CLIC R&D issues: where?

CTF3 is a small scale version of the CLIC drive beam
complex:
v Provide the RF power to test the CLIC accelerating structures
and components
v Full beam-loading accelerator operation
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PACD9 Achievements in the last years

It has been already demonstrated/done (2004-2007):

v Provide the RF power to test the CLIC accelerating structures and components

(since 2005)

Beam routinely sent during the week-ends to the PETS structures

MKSO03 MKSO05 MKS06 MKSO7

To the rings
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To the 30 GI-%\‘
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It has been already demonstrated/done (2004-2007):
v Provide the RF power to test the CLIC accelerating structures and components
(since 2005)

v Full beam-loading accelerator operation (2004)

Measured RF to beam efficiency: 95.3 %

Expected from the theory: 96%

*

RF pulse without beam

RF pulse with beam
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Analog signal




PACD9 Achievements in the last years e

It has been already demonstrated/done (2004-2007):
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v Full beam-loading accelerator operation (2004)

» Electron beam pulse compression and frequency multiplication (2006)
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PACOO 2008 milestones: factor 4 recombination in CR 6
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PACDO® 2008 milestones: the CR model improvement 6

To validate the MAD-X model of the combiner ring:

v" High precision kick measurements compared to the model predictions:
o Symmetric kick analysis to identify single quadrupole error
o Multi-turn analysis to magnify the effect of the discrepancy

— & = Model
Full
2 Measuremen




PACDO® 2008 milestones: the CR model improvement

To validate the MAD-X model of the combiner ring:
v" High precision kick measurements compared to the model predictions:
o Symmetric kick analysis to identify single quadrupole error
o Multi-turn analysis to magnify the effect of the discrepancy
v' Other independent measurements are used to check the correction:
o Dispersion
o Tunes

@ Model (at BPM only)
[ |—Model (all the elements)
~=-Measurement

o
o
T

<
(=2}
T

+ Q (measured)

o
=~
T

_._QX (simulated)

Fractiofal part of the tunes

o Qy (measured)

o
¥
T

—-—Qy (simulated)

23 24




PACDO® 2008 milestones: the CR model improvement

To validate the MAD-X model of the combiner ring:
v" High precision kick measurements compared to the model predictions:
o Symmetric kick analysis to identify single quadrupole error
o Multi-turn analysis to magnify the effect of the discrepancy
v' Other independent measurements are used to check the correction:
o Dispersion
o Tunes

@ Model (at BPM only)
[ |—Model (all the elements)
~=-Measurement

o
o
T

<
(=2}
T

+ Q (measured)

"
o

FractjoPgl part of the tunes

_._QX (simulated)

o Qy (measured)

o
¥
T

—-—Qy (simulated)

23 24




PACO9 2008: new lines installed

New lines installed in 2008:
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New lines installed in 2008:
v' TL2 — transfer line from CR to the CLEX area
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TL2- CLEX Eeam Display - CTF3 Controls System  Traces Panel

Eeam imtensivies (0 QO] Minimam -4 Aep  Maxiews O Amp 1D BORAT Acqling
v e
0T

[ Traue
14 e mermrace

Kick 123

FD 0840
! QDD 0820
£} BHG 0800

QFLosan%' NS
QDL 0850 = -
oy e
%Q L 0530

'§ e

o

=

3

@

@

Bldg 2003

o
]
.2

H]

BHH 0600
BHG 0500
QDH 0370 | @
QFH 0350 | G
QDH 0330 | @
QFL 0270
QFH 0230
QDH 0220
QFH 0210
BHH 0200
QFH 0180
QDG 0160
QFG 0140

Eile Edit Yiew Insent Tools Desktop Window Help Eile Edit Yiew Insert Tools Desktop MWindow Help

DS Faade v 0E| = Deda kaafe ¥ 08| =0

~— Reference (7337545140)
Afer

Orbit difference (mm)
cument (&)

Model complete (7337545140)
*  Model only BP (7337545140)
Measurement(7337545140)
---4--- Measurement fit (7337545140)
T T T T T

5 10 15 25
& (m)




Transfer line 2 (TL2)

TL2- CLEX Eeam Display - CTF3 Controls System  Traces Panel

Eeam imtensivies (0 QO] Minimam -4 Aep  Maxiews O Amp 1D BORAT Acqling
v e
0T

[ Traue
14 e mermrace

Kick 123

FD 0840
! QDD 0820
£} BHG 0800

QFLosan%' NS
QDL 0850 = -
oy e

%Q L 0530

'§ e
o
=
3
@

@

Bldg 2003

o
]
.2

H]

EHH 0600

BHG 0500
QDH 0370 | @

QFH 0350 | G
QDH 0330 | |8
QFL 0270
BHH 0200
QFH 0180
QDG 0160
QFG 0140

QFH 0230
QDH 0220
QFH 0210

Tools Deskiop Window Help

Ele Edit ¥iew [nsert Tools Deskiop Window Help Eile Edit  Yiew [nsen

Ded& kRaNs® ¥ 0E Deda kaafe ¥ 08| =0

~— Reference (7337545140)
Afer

Orbit difference (mm)
current (&)

Model complete (7337545140)
®  Model only BP(7337545140)
-« -#--- Measurement fit (7337545140)
T S
5 10 15 25 30
s (m)




PACOY9 Transfer line 2 (TL2)

TL2- CLEX Eeam Display - CTF3 Controls System  Traces Panel

Eeam imtensivies (0 QO] Minimam -4 Aep  Maxiews O Amp 1D BORAT Acqling
v e

[ Traue
14 e mermrace

FD 0840

QDD 0820
BHG 0800

Kick 435
g‘ﬁ:%}éﬁ%no ‘ \

QFLosan%' NS
QDLMSDF QFL 0570
QFL 0520 “QDL 055

%Q L 0530

'§ e
o
=
3
o
@

Bldg 2003

g
a
]
o

1

H]

BHH 0600
BHG 0500
QDH 0370 | @
QFH 0350 | G
QDH 0330 | @
QFL 0270

QFH 0230

QDH 0220

QFH 0210
BHH 0200

QFH 0180

QDG 0160

QFG 0140

Eile Edin  ¥iew Insen Tools Deskiop Window Help E Edit  Yiew [nsert Tools Deskiop Window Help

DS Lk aadhe ¥ 08 =0 Ded& ki aams @ 0E i

T

I T
Reference (F337539271)
*— After

Model (7337539271)

Model (7337539271)
Measurement(7337539271)
Measurement fit (7337539271)

Orbit difference (mm)
current (A)




Transfer line 2 (TL2)

TL2- CLEX Eeam Display - CTF3 Controls System  Traces Panel

Eeam imtensivies (0 QO] Minimam -4 Aep  Maxiews O Amp 1D BORAT Acqling
v e

[ Traue
14 e mermrace

FD 0840
! QDD 0820
£} BHG 0800

QFLosan%' NS
QDLMSDF QFL 0570
QFL 0520 “QDL 055

%Q L 0530

'§ e
o
=
3
o
@

Bldg 2003

g
a
]
o

H]

BHH 0600
BHG 0500
QDH 0370 | @
QFH 0350 | G
QDH 0330 | @
QFL 0270

QFH 0230

QDH 0220

QFH 0210
BHH 0200

QFH 0180

QDG 0160

QFG 0140

Eile Edin  ¥iew Insen Tools Deskiop Window Help E Edit  Yiew [nsert Tools Deskiop Window Help

DS Lk aadhe ¥ 08 =0 Ded& ki aams @ 0E i

T

I T
Reference (F337539271)
*— After

Model (7337539271)

Model (7337539271)
Measurement(7337539271)
Measurement fit (7337539271)

Orbit difference (mm)
current (A)




Transfer line 2 (TL2)

FD 0840
QDD 0820

£} BHG 0800

. QFLI 0770
- w%#too?zo
(&)
QFLGSQD% Bldg 2003

QDL 0850

QR DE‘%&@%QFLGSFU =]

[

QDL 0550
QFL 0530

) setriE e Gl 200 @l

%
-]
q
.2

T

(]

QDL 0470
QFL 0450
QDL 0430
BVEB
QDH 0370
QFH 0350
QDH 0330
QFH 0230
QDH 0220
QFH 0210
BHH 0200
QFH 0180
QDG 0160
QFG 0140

Steps of the commissioning:
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PACO9 Two beam Test Stand (TBTS) line
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PACO9 The recirculation mechanism

CTFB
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o — ()
[
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ONLY THE OPERATION MODE #1 WOULD ALLOW TO PRODUCE THE CLIC
NOMINAL POWER (22 A TO GENERATE 136 MW)

RECIRCULATION— A FRACTION OF THE POWER PRODUCED IS SENT
BACK TO THE SAME STRUCTURE

To the Load

T Variable Splitter
(coupling: 0—1)
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Total ~ 30 hours integrated conditioning time (15/11/2008 to 15/12/2008)
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Total ~ 30 hours integrated conditioning time (15/11/2008 to 15/12/2008)
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CTF3 — Main components
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Drive beam generation
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conclusipns

SEVERAL OF THE CTF3 GOALS HAVE BEEN ALREADY DEMOSTRATED IN THE
PAST YEARS:
v Fully loading operation mode works (consistent with theory predictions)
v’ Factor 2 demonstrated in delay loop

2008 MILESTONES:

v Factor 4 recombination achieved (after cure of the vertical instability)
v'New lines installed and commissioning already started

v' First beam through PETS in the CLEX area

v'Recirculation mechanism worked as expected

FUTURE SHORT TERM PROGRAMS:

v' Put in operation DL and CR together
v Test of the two beam acceleration scheme in CLEX (acceleration and
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Phase coding

How to “code” the sub-pulses

Sub-Harmonic
Bunching v, /2

P NFF A

180° phase
<—switch

Acceleration Vo

ANANAANA
JVVVVVV U\

Deflection vol 2

/A NYA Y2 U
(R VA VNV

i.=c T

sub-pulse

Combination
scheme

even
buckets

odd buckets

RF deflector




PACO9 Phase coding and satellites

) Streak camera image
Fast phase switch from ,
satellite

SHB system (CTF3) main \

N

AR T T .
e ."_ g o Nt Ly

2

6-cell 1.5 GHz
buncher structure




PACO9 Combiner ring multiplication 9

injection line

24 deflector

local
inner orbits




PACO9 Combiner ring multiplication e

injection line

st
1St turn o

septum

15t deflector

local
inner orbits

RF deflector
field




PACO9 Combiner ring multiplication

injection line

st
1St turn o

septum

15t deflector

local
inner orbits

RF deflector
field




Combiner ring multiplication

1st turn

15t deflector

local
inner orbits

RF deflector

injection line

0.
-
-

field




Combiner ring multiplication

1st turn

15t deflector

local
inner orbits

RF deflector

injection line

0.
-
-

field




PETS e

Special development for CLIC

136 MW RF (@ 240 ns per PETS

* Travelling wave structures
e Small R/Q : 2.2 kQ/m (2 accelerating structures)

(accelerating structure: 15-18 kQ/m) 0.21 m active length

8 Sectors ‘
total number : 357703 per linac

e 100 A beam current

damped

on-off possibility
ret: Igor Syratchev

Status:
Advanced design,
RF power testing at SLAC planned July 08

with beam in CTF3 in autumn 2008
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CTF3/CLIC Gy

CLIC CTF3
Drive Beam energy 2.4 GeV 150 MeV

compression / 24 8
frequency (Delay Loop + 2 Combiner (Delay Loop + 1 Combiner

multiplication Rings) Ring)
Drive Beam current 42 A24 = 1 ~ 3.5 A= =~

RF Frequency 1 GHz 3 GHz
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The CLIC/CTF3 collaboration

Ankara University (Turkey)
Berlin Tech. Univ. (Germany)
BINP (Russia)

CERN

CIEMAT (Spain)

Finnish Industry (Finland)
Gazi Universities (Turkey)

24 colla

IRFU/Saclay (France)

Helsinki Institute of Physics (Finland)

|AP (Russia)

IAP NASU (Ukraine)

Instituto de Fisica Corpuscular
(Spain)

INFN /LNF (ltaly)

J.Adams Institute, (UK)

C o = [ I =1 =<

orating institutes

JASRI (Japan)

JINR (Russia)

JLAB (USA)

KEK (Japan)

LAL/Orsay (France)
LAPP/ESIA (France)

LLBLABL (USA)

NCP (Pakistan)

North-West. Univ. lllinois (USA)

Oslo University

PSI (Switzerland),

Polytech. University of Catalonia (Spain)
RAL (England)

RRCAT-Indore (India)

Royal Holloway, Univ. London, (UK)
SLAC (USA)

Svedberg Laboratory (Sweden)

Uppsala University (Sweden)





