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6.3   Important Aspects – NLC Structure Studies as Practical Examples 
   

   For more than ten years, scientists and engineers have developed various 
brand new types accelerator structures and RF systems for Next Linear 
Collider. Although they are part of the NLC research project, but the most 
important aspects in design theory, computation and analysis methods, 
fabrication technologies, test and experimental studies are applicable to any 
long pulse, high gradient, strong current accelerators. It is impossible to 
cover all the details in a short course, but as practical examples, we try to 
briefly introduce you the up-to-date development in the following topics by 
means of visual aids.  
 

  6.3.1. Electrical Design 
• Specific requirements 
• Introduction to basic design procedure and method 
• Idea of dipole mode detuning 
• How to choose primary structure RF parameters 
• Weak damping for dipole mode, damped detuned structures (DDS) 
• Examples of structures    
 

 6.3.2. Structure Simulation and Computation 
• Introduction to computer codes for structure design 
• Precision frequency domain codes for cavity dimension  
• Time domain codes for special structure components 
• Long range wakefield simulation 
 

 6.3.3. Mechanical Design and Fabrication Technology 
• Introduction to structure fabrication procedure 
• Accelerator cavity fabrication 
• Dimensional tolerances, feedforward correction application 
• Cell stacking. diffusion bonding and brazing 
• Mechanical QC 
 

 6.3.4. Microwave Measurement and Characterization 
• Introduction to microwave measurement methods 
• Microwave QC for single accelerator cavity 
• Microwave QC for accelerator cavity stack 
• Resonant perturbation technique 
• Non-resonant perturbation technique 
• Accelerator tuning set-ups 
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         6.3.5. Some Experiments  
• Next Linear Collider Test Accelerator (NLCTA) 
• Principle of beam loading compensation and experiment results 
• Beam experimental measurement for wakefields  

 
         6.3.6. High Gradient Operation  

• Field emission at high gradient 
• RF breakdown 
• RF processing of structures 
• Problems in high gradient operation 
• Structure damage, observation and analysis 
• Program to improve high gradient performance 
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