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Relativistic tubes are generally used for High Power ElectroMagnetic (HPEM) applications. Most of these
tubes radiate high level electromagnetic fields but operate at a fixed frequency. Nevertheless, in most cases,
a variable frequency is useful if not required. In a precedent study, CEA worked on a very compact HPEM
source named CLAIRE. The used tube was an optimized X-band sub-gigawatt relativistic resonant Backward
Wave Oscillator (BWO) using low-level magnetic field. A new BWO design (based on the previous one) has
been achieved with frequency tunable capability. This tube is cautiously designed to be compatible with
the CLAIRE generator and to provide at least 500 MHz frequency range. Pros and cons of mechanical and
electrical tunability are firstly evaluated. Particles In Cell Simulations (PIC) were carried out and revealed
that an optimized mechanical solution provides the desired performances. Desired tunable frequency range
is obtained by changing the distance “D”between the resonant reflector and the Slow Wave Structure (SWS).
Finally, a prototype is realized. The distance “D”is mechanically actuated by moving the resonant reflector
of few millimeters. A particular attention has been paid on the realization for two reasons. Firstly, operating
in X-band implies high mechanical accuracy in order to achieve great performances. Secondly, it’s necessary
to maintain good vacuum state while mechanically moving the resonant reflector. This paper presents the
design, numerical PIC simulations, and first experiments.
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