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Phase space control and net energy gain in photonic
chip based accelerators
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Particle accelerators have a wide variety of applications in science, industry and medicine. Shrinking these
devices to chip-based solutions would, as well as reducing costs, allow new tools such as a miniature endo-
scopic electron irradiation device. The individual components needed to create particle accelerators on a chip
had all been established, but a beam confinement system that could handle nano- and micrometer-sized ob-
jects was still necessary. Due to transverse forces acting on the electrons traversing the structure, significant
particle losses and dephasing limits the current throughput. We used the alternating phase focusing (APF)
[1,2] adopted from accelerator physics to directly control the transverse phase space of the electron beam and
confine the beam in a submicrometer wide channel. In this talk we will show the results of a low-loss electron
transport over a 77.7 micrometer long nanostructure and the current state of the experiment to build a particle
accelerator with significant energy gain on a mm sized chip.
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