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EXPERIMENTAL CHARACTERIZATION OF A
W-BAND PHOTONIC INTERACTION KLYSTRON
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Experimental results are presented for the design, development, and test of a 94 GHz, extended interaction
klystron (EIK) amplifier, utilizing a photonic slow-wave circuit. The EIK features uncharacteristically large
physical dimensions, such as an oversized electron beam tunnel, directly contrasting conventional frequency
scaling laws of vacuum electron devices. The circuit was fabricated entirely through direct machining. The
microwave circuit is inspected using a three-dimensional laser-optical scanning apparatus, where it was ob-
served that machining tolerances better than ˜13 µm were achieved. Microwave cold tests also indicate suc-
cessful fabrication of the circuit, with all cavity resonant frequencies measuring within a ˜400 MHz range. In
5 �s pulsed operation, the EIK demonstrated zero drive stability, over 26 dB of small-signal gain, and up to
10 W of output power, limited by the power of the input source. The W-Band design is very promising for
scaling to frequencies in the hundreds of GHz range.
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