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Abstract

The goal of the research is to build an on-chip micro-beam accelerator using DLA (Dielectric Laser acceleration)
desined for radiation biology researches. We are now prearing for the demonstration of DLA with our idea of configura-
tion, where a prism and oblique incidence of laser are newly installed. First we summarize the basic idea and principle
of oblique incidence DLA, followed by typical simulation results on the accelerating field based on first demonstrational
experiment setup. The designed experiment setups such as the fabrication of accelerating structure of SiO, grating, the

Pierce type electron gun are also reported.
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Table 1: The Specifications for the Development of On-
chip Micro-beam Souce

beam size ~1 pum
beam energy <1 MeV
charge/bunch  ~ 0.01t0 0.1 fC/bunch

bunch length <1 fC
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Figure 1: Required sample size against the doses of radia-
tion (in mGy).
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Figure 2: a) Configuration of oblique incident DLA. b) One of the typical simulation results of propagating F,, field along

beam (x) direction.
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Figure 3: The speed of accelerating (or decelerating) field 3
against normalized grating pitch £, /A expected by Eq.(4).
The vertical line (¢4 /A=2) is the (rough) indication of max-
imum value where eq.(1) can be applied.
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Figure 4: Time propagation of E, along beam (x) direction
from a) Ay = \/2, and b)Ay = \/2.
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Figure 5: Experimental setup for the first demostration of
oblique incidence DLA.
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Figure 6: a-1) Fabricated grating on the SiO5 wafer, and
a-2) one of the SEM images of the grating structure. (The
both are under optimization of fabricating conditions.) b)
Yb ultra-short laser pulse sytem developed at KEK.
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