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Operation Statistics 2015 
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• Failures at LINAC: power supplies (refurbished), klystron body flow meter (replaced) 

• Failures at storage-ring: klystron vacuum-pumps (sent to repair), false interlocks. 

• Problems with S3HC: power failure, 2x contamination at heat-exchanger (2x cleaning/year) 

• Problem with circulator temperature compensation system (acquire new system) 
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Operation Statistics 2016 
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Vacuum: 
2.54/1 Electricit supply, 

mains: 12.46h/6 
1.58 
/3 

RF: 17.25h/ 
10 Events 

Delayed user operation
start

Electricity supply, mains

Radio frequency

Unknown reason

VacuumPer 13.11.2016 

• Failures at LINAC: Broken HV cable, power supply of SPB 

• Failures at storage-ring: focus power supply, reflected power interlocks,  

    phase-shifter, HOMFS blocked, main-switch, vacuum interlock. 

• Problems with S3HC: helium leak at compressor valve  

  (+ on 14.11. Compressor failure) 
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Burnt High Voltage Cable in the LINAC-PFN 
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Discharges in the cable 

Triggered the smoke detektor and  

CO2 extinguisher 

New cabling avoids  

    bent HV-cable  

 

Plan to try without corona protection 

and semiconductive rubber instead ↑ 
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Courtesy of D. Kunz 



Other SLS RF Works & Outlook 

Accomplished: 

Replaced the last storage-ring cavity in January 2016 

Capacitors replaced at PSM HV modules of four 500MHz RF-plants  

   (Klystron HV power supply) 

Replaced capacitors of LINAC klystron focus power supplies and LINAC  

   solenoid power supplies 

Installed new type of cathode in LINAC: (YU-171 was replaced by Y-845) 

Replaced 500MHz waveguide directional coupler (solved problem with reflected power 

    interlocks) 

Arc-Detectors: Coincident detection system implemented. (Radiation hard fibres tested for AFT.) 

Work in progress: 

Improve PLC and Interface of S3HC (with AirLiquide in Jan. 2017 shutdown) 

Install fire detectors for storage-ring klystron power supplies (Jan. 2017 shutdown) 

Refurbish Klystrons at CPI 

Replace capacitors of storage ring klystron power supplies (PSM HV-Modules)  

    (last set in Jan. 2017) 

Improve HOMFS (with brakes) 

Replace Circulator TCUs 

 Install water valves at LINAC windows and loads (close in case of water leak to vacuum) 
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Swiss Light Source (SLS) 
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• 12 TBA cells 

• Top-up operation 

• Ultra-low vertical 

emittance: 0.9 ± 0.4 pm  

• 4 NC 500 MHz cavities + 

4 passive SC 1.5GHz 

cavities 

• Brief history of SLS: 

Courtesy of A. Streun 
Reduce further 

 diffraction limit  SLS2 
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SLS-2: Goals and Constraints 

Seite 7 

Courtesy of M. Aiba 
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SLS2 Lattices under investigation 
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Courtesy of M. Ehrlichman 

and A. Streun 

(db02l) 
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Needs modification of 

walls and beam-lines↓ 

Option for negative chromaticity↑ 

and good dynamic apperture 



RF frequency Low (e.g., 100 MHz) High (e.g., 500 MHz) 

Bunch length Long  Short 

Required single-bunch 
current 

High Low 

Frequencies of HOMs Low  High 

Status Need completely new 
system (cavity, 
waveguide, RF amplifier, 
control, etc.) 

Reusing the existing 
system 

Injection scheme Both transverse injection 
and longitudinal injection 
are possible; 

Transverse injection 

RF frequency 
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Microwave Instability --- “dc02l” Lattice 
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Using 1% increase of the energy spread as the threshold 

• The 3rd harmonic cavity in bunch lengthening mode help increase 

the microwave instability threshold; 

• Using copper chamber, the resistive-wall impedance is not a 

limiting factor even using 500 MHz cavity; 
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Microwave Instability --- “dc12c” Lattice 
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•



Microwave Instability --- “dc12c” Lattice 

~3 mA ~13 mA 
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Longitudinal Coupled-Bunch Instability --- 
“dc12c” Lattice 

Stable 
Windows 

• HOMs of ELETTRA-type 500 MHz cavity used in SLS; 
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Compared to SLS1: 

Lower damping  

Lower momentum compaction factor 

Lower Synchrotron Tune 

Stronger beam loading 

  



 

• Microwave instability is studied using different RF settings. 
 There is no show-stopper to use the existing 500 MHz RF cavity + 1.5 GHz 

harmonic cavity; 

• The study of longitudinal coupled-bunch instability is ongoing.  

• The mbtrack code has been transferred to GPU platform (CUDA 

based, at the moment). The GPU version of mbtrack provides the 

possibility of simulating the coupled-bunch instability in a 

standalone workstation with a scientific graphic card. 

• On-going studies: 
• A more complete impedance budget; 

• Transient effect due the non-uniform filling; 

• Simulations of the longitudinal coupled-bunch instability; 

Summary & Discussion 
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