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Alternating phase focusing and approaching large
net energy gain in photonic chip-based particle

acceleration
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Building small scale particle accelerators on a photonic chip may lead to revolutionary applications of parti-
cle accelerators, including new minimally invasive beam irradiation tools for physicians. All individual ele-
ments required for particle accelerators on a chip have been demonstrated, but a beam confinement scheme
matched to the nano- and micrometer size was needed. By alternately focusing and defocusing the elec-
trons in the transverse and longitudinal directions, the alternating phase focusing (APF) allows, in principle,
lossless transport over extended distances [1]. In accordance with particle tracking predictions, we have ex-
perimentally demonstrated this low-loss electron transport through a silicon-based nanostructure measuring
77.7 micrometers in length [2,3]. On this poster, we show these results and the current status of the experi-
ment to demonstrate particle acceleration over extended distances and with a significant energy gain.
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