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Abstract

Basic research for the development of a beam non-destructive and single-shot bunch length measurement using
coherent Smith-Purcell radiation (CSPR) has been carried out at the test accelerator t-ACTS in Tohoku University. Using
ultra-short electron bunch beam, some basic properties of the CSPR generated in the terahertz frequency region were
observed such as the radiation spectrum and impact parameter dependence. We describe an attempt to monitor the bunch
length fluctuation with a simple measurement configuration for CSPR and present the preliminary results of test

experiments.
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Figure 1: Calculated angular distribution of SPR for
various bunch length; 85 fs, 100 fs, 115 fs, and 130 fs (a)
and dependence of the bunch length on the peak position
of emission angle of CSPR (b).
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Table 1: Beam Parameters

macro-pulse duration ~2.0 us

Number of bunches ~5700 (per macro-pulse)
Beam energy 20 MeV

Beam emittance ~3 mmm mrad

Bunch charge 3~10pC

Bunch length (ay) 80~100 fs
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Figure 2: SPR measurement system (a) and Enlarged view
around the detector (b).
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Figure 3: Measured spectra for the observation angles at
45(solid line), and 60 degrees (dashed line).
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Figure 4: Measured angular distributions of CSPR
(preliminary) for the bunch lengths of 85 fs (solid line), 98
fs (dot line), 117 fs (dash dot line) and 132 fs (dashed line).
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Figure 5: CSPR (solod line) measurement results and BG
(dot line).
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