Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi
PASJ2023 WEOA4

SRITHIEFFEEXZR N -AIR=/\—/ILBFICH THREERET /)L O
EVALUATION OF SURFACE CURRENT MODEL IN SMITH-PURCELL RADIATION
USING 3-D NUMERICAL CALCULATION

AR, spRRnk, B HE TR, AR, PR —,
Kavar Anjali, AEAMILF, BIEHES, XM, miEh, S22 KEA, BIA=
Hiroki Yamada #, Toshiya Muto, Fujio Hinode, Shigeru Kashiwagi, Kenichi Nanbu,
Anjali B. Kavar, Kouhei Kumagai Ikuro Nagasawa, Ken Kanomata, Ken Takahashi, Koutaro Shibata, Hiroyuki Hama
Research Center for Electron Photon Science, Tohoku University

Abstract

The study of bunch length measurement using coherent Smith-Purcell radiation (CSPR) has been performed at the
Research Center for Electron Photon Science, Tohoku University. Information on the SPR spectrum of a single electron
is required to obtain the longitudinal bunch shape from the measured CSPR spectrum. So far, the surface current model
has been widely used to calculate SPR distributions. However, it was found that our measurement results of the angular
distribution and polarization of the CSPR were not consistent with the expectation based on the conventional surface
current model. Therefore, we reconsidered the model and performed three-dimensional numerical calculation to take into
account geometrical shading effects for the surface current model. We describe the 3D numerical calculation and discuss
the results in comparison with measurements.
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Figure 1: Schematic diagram of SPR and coordinate
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Figure 2: Surface current density at the first and second
facets.
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Figure 3: Azimuthal angular distribution (¢ ) of SPR
intensity by single electron @6= 90 deg.
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Figure 4: Schematic diagram of shading effect.
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Figure 6: Calculation of polarization components with and
no shading effect.
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Figure 5: Comparison of numerical calculations with and no shading effect and analytical calculation.
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Figure 7: Polarization measurement results.
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Figure 8: Comparison of calculated and measured linear
polarization.
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