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LCLS II cavity HOM coupler tuning and measurements
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• HOM coupler optimized for extraction of power of high order 
modes from the cavity

• LCLS-II cavity HOM cables can transmit up to 10 W at 2 GHz 
average RF power

• Operating mode is decoupled due to notch filter properties at
1300 MHz

• Notch frequency need to be tuned for high field operation in 
order to avoid excessive power leak
• Target is <0.5W at 1.3 GHz for 16 MV/m

• We are tuning HOM notch frequencies 1st time before VTS cold 
test and 2nd time during cold mass assembly at WS3

• HOM notch frequencies are monitored during CM assembly
• At CMTF HOM power measured during 2K operation



Photo of the cavity 
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HOM notch frequency measurements at 300K
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HOM notch frequency calculations at 2K
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• RF power leak measured from 
HOM couplers during cavity 
frequency tuning

• Notch frequency calculated
based on these data



HOM notch frequency calculations at 2K
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HOM notch frequency history
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Simulations
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Simulations
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Simulations
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Simulations
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Capacitance measurements at WS2
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Summary
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• HOM notch frequencies are tuned with accuracy of <200 kHz at 
room temperature in WS3 when cavities are backfilled

• Pumping down of the cavity volume shifts notch frequency
down by 200-800 kHz
• 1 bar pressure difference inside and outside of the cavity 

shifts HOM notch frequency in range 600-1200 kHz
• Notch frequency tuning is preferred at equal pressure

• Notch frequency spread increases after cooling down.
• Power leak for operating mode is more from HOM2 compared 

to HOM1 for same detuning of notch frequency
• Simulations did not confirmed this difference
• Difference of antenna gap also not explain this difference
• Additional study needed
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