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Automating SRF Cavity String Assembly



• RF cavities are at the heart of most accelerators--they add energy to particle beams 
effectively accelerating particles

• How fast and how robust acceleration can be is limited by multiple parameters including 
power dissipations, field emissions, and multipactor effects

Powerful and efficient accelerators will require SRF cavities
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Demand for high quality cavities from FNAL will continue to increase

• LCLS-II, PIP-II, and HL-LHC are among the ongoing large-scale research programs 
benefiting from SRF technology [3]

• While FNAL’s leading research program in SRF technology has made significant 
breakthroughs in the past few decades, a primary focus is to move SRF cavity production 
from R&D to Production & Operations 

String of eight 9-cell cavities (LCLS-II 1.3 GHz CM)
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SRF cavity string assembly is long and tedious

[4] [5]

Particulate contamination during string assembly is one of the main sources of field 
emissions
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Microchip fab shows us that the technology for automating cleanroom 
processes already exists

[6]
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Full assembly automation will take significant investment, but the goal of 
this project is to design a first-iteration system

  

Background 
research

Consolidate prior 
work, identify 
stakeholders, conduct 
field interviews

Weeks 1-2

  

Define technical 
problem

Define technical 
requirement, identify 
risks, set timelines, 
set budgets

Weeks 2-3

  

Design critical 
module

Identify strategies, 
develop and evaluate 
concepts, define a 
most critical module 
from best concept

Weeks 3-5

  

Review and 
analysis

Feedback-design 
cycle, perform 
analyses and 
simulations

Weeks 6-9

  

Finalize design 
and documents 

Synthesize BOMs, 
consult vendors, 
consult fab & 
engineering teams

Week 10-end
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