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Abstract

A Fabry-Pérot resonator is capable of accumulating an electric field of the light as high as a few hundred MV/m
which is fed by a moderately low power laser. Two types of resonator, a multilayered dielectric mirror (MLM) and sub-
wavelength grating (SWG), were studied by the FDTD method and the RCWA method, respectively. Field structures for
the electron acceleration are produced by the phase modulation effect of binary blazed gratings. In the MLM structure
the image of the modulated field is transferred to a cavity which is away from the grating plane. On the other hand, in
the SWG structure the acceleration field (TMs mode) appears in the proximity of the grating. If a distance between two
SWGs, which act as high reflection mirrors, is shorter than the extinction length of the evanescent wave (102 nm), the
creation of high acceleration gradient of 0.3 GV /m is possible by the 0.76%-laser power of non-resonator type dielectric

accelerators.
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Figure 1: (a) The structure of dielectric resonator. The
gap of the resonator is a half wavelength of the laser. The
grating period is equal to the laser wavelength of 1.06 pym.
(b) The distribution of the electric field.
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Figure 2: The acceleration gradient at various electron en-
ergies. Deduced from the result of Fig. 1.
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Figure 3: (a) The sub-wavelength grating and nomencla-
tures. (b) The dual sub-wavelength grating accelerator.
(c) Dispersion curves of waveguide array modes (solid)
and a single slab waveguide (dashed). [7]
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Figure 4: (a) The map of the longitudinal electric field
E, normalized by the peak input field Ey. (b =288 nm,
t =1217nm). (b) The accelerating gradient G, normal-
ized by the peak incident field Ej transversely across the
channel. (c) The ratio of the accelerating gradient G, to
the maximum field in the dielectric F,,,, versus position
across the channel. A =640 nm and A\g = 1.55 um . [7]
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Figure 5: The experimental setup for the electron acceler-
ation and SEM-pictures of the binary blazed grating (A =
425nm, b =153nm, ¢ =272nm, and the total length is
15 pm).
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