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 SVET: “SLS Vertical Emittance Tuning” 
 Russian “Свет” means “light” 

 Objectives:  
 Convert the Swiss Light Source (SLS) to a  

R&D Infrastructure, 
 Demonstrate ultra-small emittances as required for 

future Linear Collider Damping Rings (5 nm 
normalized, <1 pm @ 2.86 GeV) 

 Enable to extend tests to lower energies (IBS 
dominated regime). 
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  PSI:  Masamitsu Aiba, Michael Boege, Natalia Milas, Andreas 
Streun 

  CERN: Fanouria Antoniou, Hannes Bartosik, Erk Jensen, Eirini 
Koukovini Platia, Thibaut Lefevre, Helène Mainaud-Durand, 
Yannis Papaphilippou, Alessandro Vivoli 

  INFN/LNF: Marica Biagini, Simone Liuzzo, Fabio Marcellini, 
Mario Serio, T. Dema, ... 

  Max-IV Laboratory (via PSI): Åke Andersson, ... 

(underlined: present at Kick-Off Meeting) 
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  Step 1: With the existing hardware: 
  Ensure optimum measurement accuracy (beam size, position, 

emittance, coupling, ...) 
  Minimize magnetic field errors 

  alignment of girders/magnets 
  alignment of BPM’s 

  Minimize betatron coupling (using existing skew quads) 

  Result: Show what is possible & where improvements are 
needed.  
Interim report due in May, 2011 (Milestone), 
final report due: Month 9, September 2011 
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Preliminary specs needed by PSI/SLS before month 10 
Final specs before month 18 (looks OK)! 



  Person-months: 

  Material: 

  Travel: 

  travel unit=625 € 

CERN INFN PSI total direct k€ total k€ 

pm 16.5 11.5 45.5 73.5 556.83 785 

CERN INFN PSI direct k€ total k€ 

k€ 215 215 258 

CERN INFN PSI total direct k€ total k€ 

units 16 9 11 36 22.5 34.5 

k€ k€ 

794.33 1077.57 
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2-day kick-off meeting with 12 people corresponds to 1.2pm 



 Agenda and slides can be found in  
 http://indico.cern.ch/conferenceDisplay.py?confId=127251 

 Material for SLS in
http://ados.web.psi.ch/tiara/ 
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CLIC DR design goals 
  Horizontal and vertical normalized 

emittance target of 500 and 5nm (90 
and 0.9pm geometrical @2.86GeV) 
is unprecedented 

  High bunch charge of 4.1x109 
particles(0.7nC) 

  Small longitudinal emittance (rms 
momentum spread of 0.1% and 
bunch length of ~1.8mm) 

  High bunch density (brightness) 
triggers large number of collective 
effects, including intrabeam 
scattering dominating the steady-
state emittance 

PARAMETER VALUE 

bunch population (109) 4.1 

bunch spacing [ns] 1 

number of bunches/train 156 

number of trains 2 

Repetition rate [Hz] 50 

Extracted hor. norm. emittance [nm] <500 

Extracted ver. norm. emittance [nm] <5 

Extracted long. norm. emittance [keV.m] <6 

Injected hor. norm. emittance [µm] 63 

Injected ver. norm. emittance [µm] 1.5 

Injected long. norm. emittance [keV.m] 1240 
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CERN/CLIC interests and contribution 

  IBS theory and simulations 
  IBS effect on emittance at SLS versus different parameters (energy, 

bunch charge, etc.) 
  IBS simulations for SLS (SIRE) 

  Beam measurements 
  Participate in machine developments for correcting vertical emittance  
  Learn/test procedures and numerical tools for reaching ultra-low 

emittance (orbit control, response matrix and frequency analysis) 
 Understand limitations and refine tolerances for CLIC damping rings 

(alignment, girder design, magnet errors and instrumentation) 
 Demonstrate ultra-low vertical emittance <1pm in IBS dominated regime 

(beyond TIARA) 

   Beam instrumentation 
  Participate in technical specifications, design and commissioning of 

profile monitor 
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SuperB parameters 
   IP and ring parameters (see Table) have been optimized 

in order to: 
  Maintain wall plug power, beam currents, bunch lengths, and RF 

requirements comparable to past B-Factories 
  Reuse as much as possible of the PEP-II hardware 
  Have ring parameters as close as possible to those already achieved in 

the B-Factories, or under study for the ILC Damping Ring or achieved at 
the ATF ILC-DR test facility 

  Simplify IR design as much as possible. In particular, reduce the 
synchrotron radiation in the IR, reduce the HOM power and increase the 
beam stay-clear 

  Eliminate the effects of the parasitic beam crossing; 
  Relax as much as possible the requirements on the beam 

demagnification at the IP 
  Design the FF system to follow as closely as possible already tested 

systems, and integrating the system as much as possible into the ring 
design 

  Coupling control is crucial (beam-beam) 
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What LNF would like to achieve with SVET 

   To learn on emittance measumement diagnostics 
   To apply and check Simone’s LET tools to SLS to 

achieve minimum emittance and coupling and 
detect misalignments 

   To collaborate in studies and simulation of IBS 
(most for the τ/charm running) 

   To study coupling control methods to optimize 
SuperB design  

   To participate to MD shifts 
   All this with very few resources... (11.5 p-m, 9 k€ 

for 3 years) ! 
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Andreas Streun (PSI): 
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Michael Böge (PSI): 
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Michael Böge (PSI): 
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Åke Andersson (Max-IV) & Natalia Milas (PSI): 
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Åke Andersson (Max-IV) & Natalia Milas (PSI): 
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Åke Andersson (Max-IV) & Natalia Milas (PSI): 
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Michael Böge (PSI): 
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Andreas Streun (PSI): 



Simone Liuzzo (INFN/LNF): 
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Simone Liuzzo (INFN/LNF) 
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 SLS lattice to CERN, INFN colleagues for 
coupling algorithm and IBS calculations 

 Machine Development at SLS for familiarizing 
with machine and coupling correction  

 Re-alignment of the biggest girder shifts  
 Sextupole beam based alignment 
 First guess on the specs of the new monitor 
 Next meeting to be organized at PSI within the 

next months (April?) 
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 SLS and its limitations are well understood. 
 The methods and procedures are at hand. 
 There is a number of very competent & 

enthusiastic people in the starting blocks! 
  In addition to the improvement of SLS, there is 

interesting work on IBS dominated regime! 
 PSI has approved the opening of a post-doc.  
 SVET needs a communication platform 

(Collaboration workspace)! 
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