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Abstract

Our international collaboration conducts light hypernuclei spectroscopy at the Mainz Microtron (MAMI), 1.5 GeV
electron beam facility. We have developed the decay pion spectroscopy and have achieved about 10 keV mass resolution,
but large systematic error from spectrometer calibration limited the overall error to 100 keV order. This is mainly due to
the inaccurate energy measurement of the 200 MeV range electron beam. To solve large systematic error problem, we
have developed a new energy measurement technique, the Undulator Radiation Interferometry. From the two undulators
aligned along the beamline, coherent radiation light is emitted when the electron passes through them succesively. The
phase shift depends on the electron energy, which can be extracted from the interference observation of two wave packets.
In March 2024, we conducted our first calibration experiment with Undulator Radiation Interferometry. We performed
measurements for three beam energy: 180, 195, 210 MeV and achieved less than 20 keV accuracy in beam energy that
corresponds 10-20 keV in hypernuclei mass resolution.
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Figure 2: pion momentume peak of 4 He spectroscopy [1].
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Undulator Radiation Interferometry (URI)
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Figure 3: Undulaotor Radiation Interferometry Principle.
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Figure 4: Online analysis procedure. Each pixels corre-
sponds to (Ar,,0) and oscillates in Eq. (4).
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Figure 5: Radiation and Fresnel diffraction modelling
scheme.
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