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Ultrafast electron diffraction is a powerful table-top technique to characterize structural dynamics in con-
densed matter. We present an analysis of the phase stability of a 3 GHz radio-frequency electron pulse com-
pression cavity. We implement low-noise microwave phase detection electronics to measure the slow drift
(greater than 1 s) of the cavity resonance, allowing for continuous feedback and stabilization during an exper-
iment. By optimally tuning the parameters of the feedback system, the additive drift of the cavity phase is
reduced from ˜ 1 ps to ˜ 50 fs, yielding a significant improvement in the time resolution of the instrument.
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