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Abstract

At the test accelerator t-ACTS in Research Center for Electron Photon Science, Tohoku University, we are conducting
research and development of terahertz light sources and beam monitors using ultra-short electron bunches of 100 fs or
less by the velocity bunching method. Smith-Purcell radiation (SPR) is considered to be useful as a beam non-destructive
bunch length monitor, and many experiments have been conducted so far. The bunch length was usually obtained by
reconstructing the spectrum from the observed angular distribution of radiation, based on model calculations. There are
different theoretical models describing SPR, but the differences between the models are not small, and the available
experimental data has not yet come to a conclusion on the validity of these models. For the purpose of comparison with
the theoretical model, we conducted an observation experiment at t-ACTS in order to confirm the basic characteristics of
SPR. We will report the experimental results and future prospects.
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Figure 1: Angle dependence of SPR energy from an
electron.
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Figure 2: Angle dependence of coherent SPR energy
calculated by FDTD method.
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Figure 3: SPR focusing system and experimental setup.
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Table 1: Grating Parameter

type of grating lamella brazed
grating(G1) grating(G2)
grating block size (15mm x 10mmx>10mm )
grating pitch 0.25mm 0.2mm
number of groove 50 62
depth of groove 0.08mm /
width of groove 0.15mm
Angle of groove 10°
material Aluminum (A5052)
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Figure 4: Manufactured grating. below figure shows a
magnified view of the grating surface.
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Figure 5: SPR angular distribution Gland G2.
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Figure 6: SPR intensity’s dependence on beam-grating
distance.
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Figure 7: SPR intensity’s dependence on beam current.
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Figure 8: Smith-Parcel radiation interference pattern (left)
and frequency spectrum (right).
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