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Advances in Machine Design, 
Commissioning and Operations 

3 talks 
 
Design: 
Modern Tools and Techniques for Designing Advanced Accelerators 
Michael Borland (APS) 
 
Commissioning and operation:  
Beam Stability: How to Meet Users' Requirements  
Christoph Steier (ALS) 
 
Beam-based Software for Light Source  
James Safranek (SLAC) 
 
 
https://indico.bnl.gov/conferenceDisplay.py?confId=2938 
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• Important aspects of effective 
design and modeling tools 

– Physics 
– Integration and workflow 
–Throughput (e.g., efficiency, 
parallelism) 
– Continuous improvement 

• Good workflow is essential to 
productivity, sophisticated simulation 

• Modeling through design, 
construction, commissioning 

• Universal simulation tool to integrate 
various functions 

Modern Advanced Tools and Techniques for 
Designing Advanced Accelerators (M. Borland) 



Modern Advanced Tools and Techniques for 
Designing Advanced Accelerators (M. Borland) 

High-Brightness Synchrotron Light 
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• Receipt to design a new machine 
from scratch 

• Continuous development of new 
functions   

• Beam size variation along bunch 
train (ALBA, NSLS- II) Guard 
bunches or optimized patterns to 
reduce lifetime variation along 
bunch train.  



Beam Stability (C. Steier) 

High-Brightness Synchrotron Light 
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More complains from beam stability 
than brightness or low emittance 



Beam Stability (C. Steier) 
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• Minimize source impacts with quiet site, girder 
design 

• Improvements of air and water temperature 
stability, PS… 

• Orbit stability: global + local, fast (+slow) FB  
• Energy stability: RF frequency FB 
• Beam size instability: Insertion devices FF  
 
 
Comments and Questions:    
• More demands to add photon BPMs into FB  
• Beamline local feedbacks  
• Composite FF table (orbit, beta-beat, coupling) 

vs ID’s gap 
• Efficiency of local RF & Xray BPM feedbacks: 

interaction with global Fb? Ways of out coupling 
different Feedbacks?  

• Identify the photon sources instability?  



Beam-based Software for LS (J. Safranek) 

High-Brightness Synchrotron Light 
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• Storage ring linear optics correction: orbit response matrix analysis (LOCO*), BPM 
TbT analysis 

• Demanding on beam-based nonlinear dynamics correction 
• Nonlinear dynamics measurement  
• Beam based optimization (tuning): adjust the operating condition to optimize 

machine performance directly. 

* J. Safranek, NIM-A 388, 27 (1997).  



Beam-based Software for LS (J. Safranek) 
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• Nonlinear dynamics optimization is very  
important for SR commissioning and 
operation 

• Different algorithms were applied to SR (not 
limited) online optimization, such as kicker 
bump matching, Injection efficiency w/ 
sextupoles, Transport line optics… 

• Comments: online<->model, experience with 
using Machine learning/Neural Network 
algorithms? 
 

NSLS-II kicker alignment with 
RCDS method 
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