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Test structure set-up at CERN

3Image: Jan Paszkiewicz



Test structure set-up at CERN
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Breakdown position results



Summary: S-parameters
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● Finding the S-parameters of normal pulses using this new method 

worked very well, matching the simulation data to within 1dB over 

the centre frequency when using the hann window and averaging.

● Currently, the S-parameters are only measured before the 

installation of the structure and when it has been removed. 



Why this method is useful to find S-

parameters

● No changes to the system need to be done to get the data, it is 

already easily available.

● All past data can be used. Therefore, in theory, we have S21 and 

S11 data throughout the conditioning history of the structure - can 

be used to see if the geometry of the structure changes during this 

process, and how fast it does so.
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Summary: Breakdown positions
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● The breakdown position results were inconclusive, but don’t 

completely rule out the method.

● If this project was given time to continue further, I would have liked 

to install a better data collection system with a finer resolution to 

see if this had a positive effect on the group delay data.

● Different smoothing techniques or filters could be investigated and 

applied to the data. This could remove issues with large phase 

jumps and noisy data. 



Overall...
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● This group delay method assumes that breakdowns behave as a solid 

stationary wall, which they are not. 

● A breakdown is a plasma that is inherently unstable and may act 

completely different than this method assumes.

● However if this issue could be overcome and breakdowns were able to be 

located using this method, it would certainly assist researchers to further 

understand the nature of breakdowns and how they move within the 

accelerating structures, which would ultimately contribute the CLIC project. 
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Thank you for listening



Additional slides
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Frequency sweep of S21 - Simulation
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Frequency sweep of S11 - Simulation
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Aliasing problem as 

the resolution of the 

simulation is 5x 

greater than the data
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The hann() function 

in Matlab
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