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INITIAL CLOSED GRADIENT LOOP RESULTS arc on the cavity side of the cold window take approximately 0.75 seconds to decay to the These types of events have an associated intense burst of gamma radiation that lasts for about 200 ns. The theory is
The system was set up with a closed gradient loop for the secondary pulse. The initial gradient was 8 MV/m. The secondary pulse

level twice that of the background microphonics that gas which is released from the surface is ionized by the cavity’s electric field and the electrons are accelerated
by the cavity and reduce the stored energy. The hypothesis is that the sudden decrease in the Lorentz force during
this rapid loss of stored energy excites the vibrational modes of the cavity.

was set to 8 MV/m. Secondary arcs frequently occurred when the initial event was an arc on the cavity side of the cold window
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A cavity resonance monitor was used in conjunction with a VCO-PLL to quantify the microphonic effects associated with the different events. The above figure shows the cold window. 0.00
cavity’s frequency shift as a function of time after an arc occurred on the cavity side of the cold window. In this test the cavity was operated at 8 MV/m both before the event 0.00 @5 4D 4EY 20 250 Setup for closed loop control of
and during the secondary pulse. The formula given below was used to determine that the forward power transients observed during the secondary pulses were consistent with Delay Time After Evernt (sec) gradient on secondary pulse
this effect. It should be noted that this formula is only valid for values of &f/f << 1. In this formula f is the frequency of the applied RF power, of is the difference between f

and the cavity frequency, Q is the loaded Q of the cavity, E is the gradient and (/Q)/L is the shunt impedance in Q/m.
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There are microphonic vibration mode that, coupled with beam loaded klystron power margins, limit the recovery of CEBAF cavities after arc event. The most likely
source of the excitation function is the dynamic Lorentz force detuning which occurs when the cavity gradient is rapidly reduced by the event. This effect is
substantially worse for an arc which occurs on the cavity side of the cold window where the gradient decays in less than 100us. Using the existing low level RF
L7 OS::’}:: :-: system one would probably have to wait for at least 0.5 seconds prior to applying RF and about 1.5 seconds prior to loading the system with beam.
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