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Introduction / Motivation

Introduction

In order to achieve the necessary luminosity for Vacuum pipe
CLIC, we need to preserve a small main beam
emittance. )= B

One cause for emittance blow-up can be
transverse wakes in the accelerating structures, z

which can kick the beam.

Dipole wakefields depend on the beam offset from the axis, so we need to
minimize the beam offset in the structures.

Wakefield monitors (WFMs) finds the beam position based on these wakes. Then,
alignment of the accelerating structures can be done, and this is foreseen after
1-to-1 steering and DFS.

For CLIC, the
specification is an
alignment of the
accelerating
structures of 5 um.
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Introduction / Motivation

Wakefield monitors in CLIC

e TD24 accelerating structures: 24
normal cells and 2 matching cells

rvacuum and
dielectric volumes

e 4 damping slots for each cell

e 4 bent waveguides with rf absorbers
make up the wakefield monitors.

e In CTF3, the bent waveguides are
currently installed on the 2nd cell, not
the middle one

2 coaxial rf pickups are installed on
different sides of each bent waveguide.
One measures TM-like modes, and
the other measures TE-like modes.

WFM waveguide

g ThHike modes
N pick-up
4

TE-like modes
RFabsorber  Pick-up

/

e In CTF3, the signals picked up are
measured using log detectors.
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/ Motivation

Introduction
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Available modes, found with GdfidL
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Introduction / Motivation
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18 GHz TM dipole mode — electric field map
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= HFSS simulation in driven mode . =

o Excitation at 18.2 GHz by two oppasite
ports with 1 W and 180° phase
difference

o Electric field amplitude in log scale, B :
localised in ~8 cells around the middle
cell
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CTF3

The Two-Beam Module in CTF3

Sensors and actuators
for active alignment

Drive beam Probe beam

e 2 PETS o 4 Accelerating structures

e 2 Quadrupoles (2 superstructures)

e 2 Stripline BPMs e 2 WFMs
® 4 x2x2=16 WFM signals
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Introduction lotivation CTF3 easurement

WFM signal connections in CTF3
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TBTS measurements (i)

Measurements
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Measurements
oceo

TBTS measurements (ii)

Signals V for 24GHz WFACS1 - WFACS2 (V for 24GHz)
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Measurements
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TBTS measurements (iii)

Beam position correlation
a misalignment was found in the horizontal plane)
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Measurements
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First results in TBM: Delta signals at 18 GHz

x 10
0.2 8 T T T T
Beam
015 T LEFT
5 01 =
5 5
o 2
T >
< 005 <
0
-0.05 -6
2000 2200 2400 2600 2800 3000 1500 2000 2500 3000
Time [ps] Time [ps]
0.6 0.3
05 Beam 025 Beam
TOP RIGHT I TOP RIGHT
0.4 I 0.2
T 03 T 015
2 k=
7 8
T o2 2 o1
0.1 0.05
0 0
-0.1 -0.05
2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 2800 3000
Time [ps] Time [ps]

12/24



Measurements

(o] lelele] )
Delta signals over sum signals, vs. position (all at 18 GHz) *
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Measurements
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Single antenna signal [a.

Measurements
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Measurements
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Drive beam noise in WFM signals
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Measurements

The PSI electro-optical front-end

WAKE FIELD
MONITOR VOLUME OUTPUT COUPLER

S EOM =<— Limfter [<—Resonator
Microwave
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g Dala Out
REGULAR CELLS Posprocessing >

o New WFM front-end, based on an

electro-optical approach '

e Radiation hardness well understood, can carry '
signals with negligible EM interference

HotArea

e Use of Electro-Optical Modulators, that via

the applied electric fields change the phase s

delay of light paths in a LiNbO3 crystal and '

enables QAM modulation i M. Dehler
e Possible testing in the TBM this year? : Lo,
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Measurements
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Other WFM measurements in CLIC

e Test stand under construction
e S parameter measurements, and excitation with charged, offset wires

e Promising simulations in HFSS

N. Galindo
Tue 14.10

S. Zorzetti




Summary / Ou
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Summary and Outlook

Summary
e CLIC WFMs use 18 and 24 GHz dipole modes for beam position measurements

e Measurements in TBTS gave a good resolution and revealed a horizontal ACS
misalignment

o First measurements done in the TBM. However, some issues with background
(especially from the drive beam)

Outlook
e March/April: Restart measurements in TBM
e Presently a large amount of DB noise — should be improved (shielding etc.)

o Collaboration with M. Dehler (PSI), investigate the use of an electro-optical
front-end, possibly testing it in CTF3

e Possible front-end collaboration with the electronics lab in the University of Oslo

e Use Ace3P/Cubit for WFM simulations, revisit design

Thank you for your attention!

Special thanks to Wilfrid Farabolini, Luis Navarro, Natalia Galindo, Nuria Catalan,
Micha Dehler, Roberto Corsini, Alexej Grudiev, Erik Adli, Jiirgen Pfingstner, Danish

Nawaz and Steffen Débert
19/24



Extra slides

20/24



TBM schematic
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Summary / Outlook
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CLIC WFM S-parameters
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Summary /
.

First WFM scan in the TBTS

WFM signals of 18GHz mode, scan with DVG385
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Summary / Outlook
.

Electro-optical front-end: Structure tilt

3 positions in the structure show different minima during a tilt of the structure

WFM signals [a.u.] versus structure offset
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