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17/10/07

13:40->19:00 Instrumentation Wkg (Convener: Grahame Blair (Royal
Halloway, Univ. of London) , Thibaut Lefevre (CERN) ) (Location: 354-1-001 )

13:40 Overview of the CLIC Instrumentation o) Grahame Blair (Royal Holloway, Univ. of London)

n Requirements on the CLIC Drive Beam Erik Adli (Eurcpean Organization for Nuclear
13:50 . i

Instrumentation zm Research (CERN))

14:10 Requirements on the Beam Delivery system Instrumentation 2o, Rogelio Tomas (CERN)

14:30 From CTF3 to CLIC 20 Thibaut Lefevre (CERN)
14:50 Development of BFM electronics at LAPP 20, Louis Bellier [LAFPF)
1520 BPM Develc}pment at CEMEaclay (1@ Wilnd Farabolm { CEA DAFNIA)
15:30 Coffee Break

15:60 EuroTceV High Precision BPM 2o Lars Soby (CERN)
16:10 EuroTeV High Bandwidth Wall Current Monitor 2o Alessandro D'Elia (CERN)
16:30 The effect of pair hackgrounds on the TP stripline BPM =0y Anthany Hartin
16:50 Beam halo monitoring (2o Thibaut Lefevre (CERN)
1710 High precision phase monitoring o Alexandra Andersson
17:30 CLIC luminosity monitors (o Thibaut Lefevre (CERN)

17:40 Discussion (1noo)



18/10/07
09:00->12:20 Instrumentation Wkg (Convener: Grahame Blair (Royal

Hnﬂnmm}f e nfl nr‘rrinrr} Thihant | efevre EEFEN} } { aratinn 264-1-001 %
Hoigway, Uiy, of Lonaon) | [ baut Letevre | LERN ocanon: 354-1-001 )

—_

og-.gp Non-interceptive single shot bunch length Anne Dabrowski (Northwestern
" measurement University)
0g-3p PEAM instrumentation development at lppsala Az Ferrari (University of
~ University o Uppsala)
10:00 Coherent Diffraction Radation and Applications at CLIC (20, Pavel Karataev (RHLUL)
10:30 Nano BPM studies and Possiblities for CLIC 2o Stewart Boogert (RHUL)
10:50 Coffes break
11:10 Laser-Wire studies at PCTRAIIT and ATIZ 2 Grahame Blair ([?HUL)
11:30 Beam loss monitoring at CTF3 1o Thibaut Lefevre (CERN)
11:40 Machine Pratection system: | essons learnt from | HC o0 Eva Earbara Holzer (CERN)
/2 talks on the Beam Instrumentation \
Requirements

» 6 talks on Position and Intensity monitoring
» 3 talks on Short Bunch Length measurements
» 2 talks on Beam Size monitoring

» 2 talks on Beam Loss and Machine protection

v_ talk on Phase Stability J
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Drive Beam ©&. Adli, CERN

Initial beam parameters:

= on 2.5 GeV

nl=96A

= d = 25 mm (bunch spacing, f, = 12 GHz)
m t = 300 ns (3564 bunches)

m Gaussian bunch, 6,= 1 mm

mey =150 mm

The need for beam-based alignment implies:

One BPM per quadrupole

Total number of BPMs: — 26 * 2 * 688 = — 36000

Current: — 100 A

BPM resolution requirement derived from dispersion-free steering:
~10um

Beam envelope (—99.9%) might reach close to PETS aperture limit of
11.5 mm. (at start of decelerator envelope size: —1 mm)

- Centroid signal / range of BPM: few millimeters
- But signal from halo-particles must be taken into account
Available length for BPMs: = 10 cm



BDS Instrumentation R. Tomas,

- Diagnostics section ready for y = 20nm:
- Emittance measurement 7% accuracy assuming:
*  10% size resolution for 1m beam size

Energy measurement 0.04% accuracy

assuming:
e DDA — N-1m
= DI ivi — U. 1111

* og /BL=10-4
» Polarization measurement design pending
» Post-collision line instrumentation requires studies



'dP:P) 2 Solutions

Louis Bellier

Analogue
cables (100m)

| New Solution:
Digital front-end boards under
the beam pipe. Differential

Original $olution:
8 channels ADC board in VME
crates. Long and expensive cables & transmission from analogue

for analogue signals on a single Analogue Front-end | - Analogue Front-end Digital Front-end board. Just one Ethernet cable for
ended transmission. I up to six BPM.

Total cost for 50 BPMs: 240 k€ Total cost for 50 BPMs: 80 k€

New solution - 3 TIMES
— CHEAPER!!! -

I\~




dapnia BPM CALIFES (2) (acites

m RF characteristics measured on the 6 BPMs in laboratory.

» Standard deviation on the dipole frequency : ~12 MHz

saclay « Monopole frequency ~ 3.99 GHz
m R Eigen modes F (GHz) Q R/Q,(Q) R/Q, (Q)
E-. T 1 Measured Measured Offset Offset
L | - in lab in lab & mm 10 mm
= i
. Monopole 3991 24 22.3 22.2
_H__ || mode
v Dipole mode 5985 43 1.1 7
=l |LE =
X 124.8 mm - Cross-talk better than measured on 6 BPMs
E field
r
H field

Claire Simon, Wilfrid Farabolini 8



Final design

Current transformer

PCB The measured resolution
for CLIC for the two planes
(~250nm) is ~ 2 times
bigger than calculated one.
The reason for this is not
yet understood

Electrode

Ferrite

The front end electronics
used in the tests had a
CMRR of ~80dB and we
hope for further

imnravamant ta incraaca
HIIMIVVYVUITIVIIL LV JlTvivavy

the sensitivity in the centre.
Ceramic chamber

Body

Helicoflex joint Design by I. Podadera, V. Maire and B. Favrat.

EE ROTeV PBPM @T ’C\L e (_; L.Seby  17/10-2007 9




Wall Current Monitor
Alessandro D’Elia, CERN




ount of spray and visibly distorted signals

ar07 — beam on axis through thin foil produced lower level
imuthally symmetric spray
* Simulations

* Method of Image charges to give weight o hits on and emissions
from striplines — pileup in reflected noise

* used GEANT to obtain time dependence of secondary emission
and relative weights of noise and signal

* Errorin position measurement ~ 8"strip charge/beam charge

« Extrapolation to linear colliders
« ILC 1 TeV at most 0.1% error in position measurement

« CLICL 3 TeV indicated 5% error but more detailed studies are
needed



Adaptive optics and halo measurement
A

Mirror Address
Electrode

K (1) Aquire profile (2) Define core Y,

Support -
Post -. .-

Hinge

- “Yoke Address

Via 2 Contact I’ Electrodes
to CMOS

k (4) Re-Measure

K (3) Generate mask )
12




High precision phase monitoring
MN\. MIIUCIOoOVVIIl,J. VIAUUII1 LI \IN

Goal: 0.1 deg.
detection;
On track:
—FP7




Beam loss monitoring

Northwestern University, CERN

A. Dabrowski, T. Lefevre, M. Velasco, M. Wood

BLM devices Tested at CTF3

Tonization | 0.1% of beam current | Slow Very 500CHF
SICs in Argon 1075 > 10 "11 >100ns | Good (106rad) Small
p/cm”2/pulse
Faraday Stopping 0.01 % of beam Fast Very Small
Cup charged current ~ NS Good <100CHF
particles (>106rad)
Secondary
Electron <0.01% of beam Few ns | Relatively poor Small 1000CHF
ACEM Emission & current
amplification
Optical
Fiber Cherenkov | <0.01% of beam Few ns Good (Grad) Flexible 800CHF
connected Light current
to PMT

14




Summary

1. Start designing the MP system before designing the sub-systems:

1.  Analyze damage levels of components and the destruction potential of
the beam

2. Analyze reaction times required and achievable
3. Specify MP relevant sub-systems
4. Integrate protection system in machine layout

2. Calculate:
1. Damage probability
2. Downtime due to false alarms
3. Downtime due to maintenance

CLIC Workshop 2007, CERN Eva Barbara Holzer October 18,2007 15



Laser-wire (G. Blair, RHUL)

29 steps 35 points per step = 1000 point (50 sec)

2-D system at PETRA 68 GeV — 0.5 mA
< 1 Data: Data35_C
| — - 120 - Model: GaussAmp
: -ii/ ' Equation:
| y=y0+A*exp(-0.5%((x-xc)/w)"2)
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A. Ferrari
Uppsala

@ The PHM monitor successfully measured the bunch

frequency multiplication in the CTF3 Delay Loop in
2006, but more tests are needed.

@ A new combined BPR-PHM monitor based on four
read-out channels is being designed for measuring
the bunch frequency multiplication in the Combiner
Ring in 2008.

@ Simulations and experimental tests of a new NCR
pick-up showed a clear rejection of external parasitic
modes at the resonant frequency (12 GHz).

@ GdfidL simulations of the coupling between a CTF3
beam and the NCR pick-up are being performed.

NCR prototype on a pipe:

17
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CT -||r|e DI"K Clﬂ(] smgle VWK-20O
wavegunde to transport the signal
to the galler'y (~20 m).

‘Filters, and waveguie pieces
separate the signal from the beam m‘roI g ,

4 frequency-band detection stages:
(30 - 39) ; (45-69) : (78-90) & (157- 171) GH1 l'l'

*Series of 2 down mixing stages at :
each detection station. I

9/24 A. Dabrowski, 17 October 2007
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LR generator

dump P. Karataev, RHUL

I I

A A
, \CDR
W i
\l i

microwave

dump detector

As a detector module one might use an interferometer system for the beginning to be
able to develop the bunch diagnostics method. A single shot grating type spectrogeter
system is also considered.



KEK ATF(2)

Cavity

Typical runs ~few hours

Cavity radius - 27 mm, beam P 3 it . T |

pipe : 10 mm, Cavity length : 12

mim

— Dipole mode : 6.426 GHz

Ferformance

— Position resolution ~15 nm
— Tilt resolution 2.1 prad

ATFZ2 cavity system
— 20 C-band BEFMs

— Machine alignment, BBA etc
— Mountad in ATF2 quads

ILC performance

— Long term stability (>4 hours)
— Multi-bunch performance

investigated

October 18, 2007

000 R0 M0 4D3] 500G SI0O  TOMD

Tine [ATF Exirs=far]

CLIC Workshop - Instrumentation
session, 5. Boogert




Instrumentation Working Group CLIC workshop 07
Beam Drive Beam Drive Beam Achieved Resources
Parameters Requirement/limit Monitor performances
Intensity Bandwidth 20G6Hz ? WCM 500MHz-20GHz FP6
Dynamic range ? -
Inductive BPM Precision 10um FP6
Resolution >180nm
Position x,y Precision 10um Re-entrant cavity | Precision ? Saclay
Resolution 1-10um Resolution 3.2nm
Cavity BPM Precision ? RHUL/ILC
Resolution 15nm
Energy spread AE/E 10-° - - -
Bunch length o, 1ps RF deflector <1ps CTF3
Streak camera ~1ps CTF3
RF pick-up >0.3ps CTF3
Beam size ¢ Beam charge : 587uC | OTR Beam charge : 1.6uC -
Beam loss Not specified - - -
Phase stability 0.1°@12GHz Detector - ~>FP7
Electronic tested ~0.1° FPé

21



Instrumentation Working Group CLIC workshop 07
Beam Main Beam Main Beam Achieved Resources
Parameters Requirement Monitor performances
Inductive Precision 10um FP6
Position x,y Precision lum Resolution >180nm
Resolution 100nm Cavity Precision ? RHUL/ILC
Resolution 15nm
Energy spread AE/E | In the BDS: 310 Dipole - BPM ~ BPM -
(resolution 100nm pos)
Bunch length o, 150fs RF deflector ~100fs CTF3
CDR - RHUL
Beam size ¢ Precision : lum Laser Wire Scanner Precision RHUL/ILC
(emittance) 10% error Resolution
Beam loss /MP Not specified - - -
Luminosity L Not specified Beamstrahlung - -
Polarisation Not specified Compton scattering - -
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Summary

* Two very interesting and lively sessions
* Lots of discussion and several new ideas
have emerged

 Room for new collaborations
* Thankyou to all the participants
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