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The possibility of fabricating mm-wave undulator cavities, using deep x-ray lithography
techniques is being investigated. The fabrication process includes making precision x-ray masks,
x-ray resist of poly-methyl-methacrylate (PMMA), developing process, and microelectroforming of
the structure.

Highly precise two-dimensional features can be machined onto wafers by this techniques. Major
challenges are fabrication of the wafers onto three-dimensional RF structures, alignment and
overlay accuracy of the x-ray stepper, adhesion of the PMMA on the copper substrate, and
developer selection for high resolution.

Rectangular cavity geometry is best suited to this fabrication technique. Status of wafer
manufacture, alignment techniques using capillaries bond in precision grooves, and 2p/3 120-GHz
30-cell RF structure will be discussed. Some undulator characteristics of the mm-wave undulator
can be also found in this paper.

More detail RF simulation, heat extraction analysis, beam dynamics due to the mm-wave
undulator, and measurements on 10X larger scale models can be found in a separate paper.


