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STUDY OF ELECTRON BEAM DIAGNOSTICS USING THZ SUPERRADIANT
UNDULATOR RADIATION
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Abstract

Development of a high- brightness coherent terahertz source with low emittance and femtosecond electron beam is
being progressed at Research Center for Electron Photon Science, Tohoku University. The coherent undulator radiation
has temporal and spatial coherence at THz region. Focusing on the spatial coherence of this radiation, the electron beam
size can be measured nondestructively from measuring the transverse coherence using a double slit. In this paper, the
details of the transverse coherence measurement system using double-slit that is currently under consideration are

described.
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Figure 1: Beam size measurement using double slit.
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Table 1: Undulator Parameter

Magnet array Halbach type
Period length (4,) 80 mm
Number of periods 7

Gap 33 mm

Peak magnetic field (K value) 0.471 T (3.52)
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Figure 2: Experimental setup.
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Figure 3: Calculated interferogram with double-slit (Blue
line). Red line shows the sinc function. (a = 2.0 mm, d =
15 mm, visibility = 0.9)
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Figure 4: Horizontal Interferogram with double slit. (a =
2.0 mm, d = 10 mm)
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Figure 5: Vertical Interferogram with double slit.
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Figure 6: Measured degree of coherence as a function of
slit separation.
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