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BDS/MDI Sessions & Talks (1) 
28/6 9.00-10.30  (joint with detector integration) 
   - CLIC MDI status report, Lau Gatignon 
   - ILD MDI status report, Karsten Büsser 
   - SID MDI status report, Marco Oriunno 

28/6 11.00-13.00  (joint with injector systems and with luminosity performance) 
   - CLIC BDS overview, Rogelio Tomas 
   - ILC BDS overview, Toshiaki Tauchi 
   - Status and update plan of the ATF DR, Nobuhiro Terunuma 
   - Turn-by-turn optics measurements in the ATF DR, Yves Rénier 
   - Extraction kicker for the CLIC damping ring, Carolina Belver Aguilar 

28/6 14.00-16.00  (joint with luminosity performance) 
   - CLIC RTML collimation systems and beam stabilisation, Robert Apsimon 
   - Tests of dispersion-free steering at FACET, Andrea Latina 
   - On-line dispersion free steering, Jürgen Pfingster 

28/6 16.30-18.00  (joint with luminosity performance) 
   - OTR application to the RTML at ILC and CLIC, Angeles Faus-Golfe 
   - Discussion of common paths for ILC/CLIC FFS & BDS designs, Rogelio Tomas 

MDI 

BDS 

DR 

Tuning & algorithms 

Joint ILC & CLIC 



BDS/MDI Sessions & Talks (2) 
29/6 9.00-10.30  ATF2 Day (open) 
   - ATF2 continuous run in May, Kiyoshi Kubo 
   - Status of ATF2 lattices: from nominal to ultra-low β*, Eduardo Marin 
   - Wakefield effect, Jochem Snuverink 

29/6 11.00-13.00  ATF2 Day (open) 
   - Beam halo, Shan Liu 
   - IP BSM, Jacqueline Yan 
   - Feedback in final focus and at IP, Phil Burrows 
   - ATF2 prospects, Glen White 

29/6 14.00-15.30  ATF2 Day (Technical Board, open) 
   - LW-OTR status, Alexander Aryshev 
   - CLIC kicker, Angeles Faus-Golfe 
   - Collimation/halo, Angeles Faus-Golfe 
   - CERN contribution, Rogelio Tomas 
   - Cavity Compton, Fabian Zomer 
   - Discussion: strategy for goals 1 and 2 
           Plans for the summer, Nobuhiro Terunuma 

29/6 16.30-18.00  ATF2 Day (International Collaboration Board) 
   - Report of ATF2 review, Rogelio Tomas (open) 
   - Discussion: future collaboration (closed) 

ATF/ATF2 



BDS/MDI Sessions & Talks (3) 
30/6 11.00-13.00  (joint with luminosity performance) 
   - Solenoids, Yngve Levinsen 
   - ILC & CLIC FFS optimisation and limitations, Hector Garcia Morales 
   - Two-beam tuning, Jochem Snuverink 

30/6 14.30-16.00  (joint with detector integration and luminosity performance) 
   - CLIC QD0 field quality requirements, Yngve Levinsen 
   - CLIC QD0 and other BDS and post-collision line magnets, Michele Modena 
   - CLIC QD0 and BDS pre-alignment, Hélène Mainaud Durand 
   - CLIC QD0 stabilisation, Julie Allibe 

30/6 16.30-18.00  (joint with detector integration and luminosity performance) 
   - CLIC post-collision line status, Lawrence Deacon 

CLIC Post-collision line 

CLIC magnets and stabilisation 

CLIC (& ILC) FFS optimisation + tuning 

• Sorry, cannot include material from every speaker… 
• ATF2 already covered in Monday plenary by Kubo-san 



T. Tauchi, KEK 



M. Oriunno, SLAC 



Luminosity Loss vs. QD0 Jitter  

• Data shown gives % 
nominal luminosity 
for different levels 
of uncorrelated 
QD0 jitter. 
– 100 pulses 

simulated per 
jitter cases with 
FFB 

– Mean, 10% & 90% 
CL results shown 
for each jitter 
point from 100 
pulse simulations 

• Tolerance to keep 
luminosity loss <1% 
is <50nm RMS QD0 
jitter. 



Beam trajectory feedback only 
efficient at very low frequency  

Stabilization strategy:  ground motion 

Sample frequency = 50 Hz 

PSD of GM at LAPP 

IRMS of GM at LAPP 

At the IP (mechanical stabilization + beam feedback) we aim 0,2nm at 0,1Hz 

J. Allibe, LAPP 



 Balik et al, “Active control of a subnanometer isolator“, JIMMSS. (accepted)   

Spec : 0,2 nm RMS @ 4 Hz  

Result :  0,6 nm RMS @ 4 Hz  

Active stabilization : results 



Patent is in progress, G. Deleglise, J. Allibe, G. Balik & J.P. Baud 

 1st prototype : developed for process demonstration  

Dimensions  250 x 250 x 110 mm 

Promising GM measurement performances 

tunable bandwidth ( <1Hz to >100Hz)  
 

 2nd version : miniaturized and optimized for control 

Dimensions  100 x 100 x 100 mm  

Performances equivalent  

Adapted transfer function  

First tests in control encouraging 
 

 Next Step : Evaluation of the suitability for CLIC stabilizations in 

collaboration with CERN 

Further development and optimization  

Robustness, reproducibility  

Cost … 

Dedicated sensor in development at LAPP 
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Special case of final focus area: left side w.r.t. right side 

Pre-alignment requirements in CLIC BDS and final focus 

Determination of the position of each component of the BDS 

The zero of each component will be included in a 
cylinder with a radius of a few microns: 

10 μm for BDS and final focus components 

 
 
 Monitoring of the position of left QD0 / right QDO within ± 5 μm rms 

 
 Determination of left reference line w.r.t right reference line : within ± 0.1 mm rms 

 
 Monitoring of left reference line w.r.t right reference line : within a few microns  
  

H. Mainaud Durand, CERN 



Monitoring of QD0 

 Reference Rings are mounted around the QD0s 
 

 Two rings per QD0, for 4 wheels with zerodur spokes 
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L* = 6.5 m 

Solenoid  
B-field 

Detector 

Lau Gatignon, CERN 



Scientific project 

PACMAN project: 
 

Propose and develop an alternative solution integrating all the alignment steps 
and technologies at the same time and location (CMM machine) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Technologies concerned:  
 

 
 

Beam 
Instrumentation 

Metrology 
Micrometric 
alignment 

Nano 
positioning 

Magnetic 
measurements 

Ultra high 
precision 

engineering 
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H. Mainaud Durand, CERN 
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10 PhD will start at CERN from 2014 

http://cern.ch/pacman


T. Tauchi 



CLIC and ILC final focus system: optimisation and limitations 

H. Garcia Morales 
R. Tomas 









CLIC-style hybrid permanent magnet QD0 for ILC ? 



T. Tauchi, KEK 



L. Deacon, CERN 

New post-collision line design for CLIC   
 improves performances 

A. Ferrari et al. 



And less photon and neutron backscattering… 

L. Deacon, CERN 

Fewer beam losses with new layout ! 



Final Focus Test Line 

IP; ~40 nm beam 

ATF Linac (1.3 GeV) 

ATF Damping Ring (140 m) 

Extraction Line 

Photo-cathode RF Gun 

Focal Point 

Accelerator Test Facility (ATF) at KEK 

K. Kubo, CERN 



Scale Test of ILC FFS Optics 

• Scaled design of ILC 
local-chromaticity 
correction style optics. 

• Same chromaticity as ILC 
optics. 

• At lower beam energy, 
this corresponds to goal 
~37nm IP vertical beam 
waist. 

May 31, 2013 Glen White, SLAC 26 G. White, SLAC 



measured M over continuous reiteration of linear 
/nonlinear@  tuning knobs  @ 174 ° mode    

Beam time status in 2013 Spring  

ECFA LC 2013  

dedicated data for error studies under analysis 

ex） consecutive 10 fringe scans 

 preliminary  

Time passed 

 measure M vs time 
 after all conditions optimized  

preliminary  

Stable IPBSM  performance   major role in beam tuning 

10 x bx*, 1 x by* 

13/05/29 
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   174 ° mode  ”consistency scan” 

  M 〜 0.306 ± 0.043 (RMS)  
  correspond to σy 〜 65 nm 

Best record 

from Okugi-san’s Fri 
operation meeting slides 

J. Yan, Univ. of Tokyo 



Wakefields 
• December 2012 ~70 nm beam size was achieved, but only at very low intensity. 
• Strong intensity dependence on beam size. 

Okugi-san 

J. Snuverink, JAI-RHUL 



History of IP-BSM modulation during May 2013 operation 

1. Measured intensity dependance imply that wakefields cannot explain present beam size 
 65 nm (if scaled linearly) 

2. Confirm stability at IP (expect < 15 nm from vibration vibration + input jitter)  Goal 2 
3. Non-linear tuning knobs have small effect (consistent with small influence from higher 

order aberrations and multipoles for this level of beam size) 
4. Work to confirm small IP-BSM instrumental systematics (influence of fringe tilt,…) 

courtesy of Edu Marin 



Discussion on common paths for ILC&CLIC BDS systems 

R. Tomas, CERN + input from discussion 
- Lattice repository 
- Different energies: 350 GeV (CLIC), 250-500 (ILC)   
      choice of common value for comparisons 
- Different crossing angles: 18-20 mrad (CLIC), 14 (ILC) 
- Crab cavity phase tolerance 
- FFS optics design: can be common ? 
- QD0 technology: permanent/hybrid versus SC 
- Polarimetry & energy spectrometry: upstream / downstream ? 
- Collimation & beam dumps 
- FFS tuning: simulation & experimental work   

               major learning from ATF2 
- Instrumentation and feedback 
- MDI issues (push-pull, QD0/QF1 alignment,…) 

 

     propose joint meeting at LCWS-2013 following   
         discussions via phone conferences and e-mails 


