


Microphonics trip FCC 2.0 firmware.  Things did not trip until system saturated.

Cavity faults based on time domain waveforms JLAB, TTC Nov. 2024 2

RF Power (kW)

Modulator Drive “Voltage”

Gradient (MV/m)

Detune Phase

• Detune phase      𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 =  𝝋𝝋𝑷𝑷𝑷𝑷𝑷𝑷𝑫𝑫 − 𝝋𝝋𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 − 𝝋𝝋𝑶𝑶𝑷𝑷𝑷𝑷𝑶𝑶𝑫𝑫𝑫𝑫 
•  With no beam loading 𝑷𝑷𝑷𝑷𝑷𝑷𝒅𝒅𝒅𝒅𝑷𝑷 =  𝒇𝒇𝟎𝟎𝑫𝑫𝒅𝒅𝑻𝑻 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 /𝑫𝑫𝑸𝑸𝑳𝑳

• Cavity continues to operate until the klystron drive (GASK) or the forward power saturates.



FCC3.0 software loses phase and gradient regulation before RF power saturates
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RF Power (kW)

Modulator Drive “Voltage”

Cavity phase (degrees)

Detune Phase

• System calculates the power required to compensate for microphonics and limits the “imaginary” drive 
signal when it is exceeded by a threshold. 

• Cavity loses phase lock before the modulator drive saturates or before you run out of RF power.
• If the detune phase was less than 50° the fault was declared to be a controls fault.
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