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Femtosecond and sub-femtosecond longitudinal diagnostics are required to accurately characterise the short
bunches required by novel acceleration techniques. For femto-second bunch lengths, the coherence of transi-
tion radiation starts to reach the near-infrared to optical regime, where the spectrum can be easily detected,
rendering information on the form factor and bunch length. The ARES (Accelerator Research Experiment at
SINBAD) linear accelerator is well suited to the employment of this diagnostic technique for the characterisa-
tion of short bunches.

The Smith-Purcell radiation mechanism has been extensively studied from metallic gratings, however not
much experimental data has been published with respect to dielectric gratings as charged particle beam diag-
nostic devices. Detection of the radiation at the substrate side is expected to be advantageous and the spectral
properties of the radiation can be tailored by careful design of the grating structure geometry. Dielectric grat-
ings can be produced with optical wavelength periodicities and the shapes can be controlled with nano-meter
precision, showing potential for femtosecond longitudinal diagnostic applications.
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