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Abstract

Our international collaboration has developed A hypernuclear mass spectroscopy using the electron beam at Mainz
Microtron (MAMI). In this experiment, systematic error of mass value is limited by momentum calibration via elastic
scattering of 200 MeV region electron beam. The electron beam energy uncertainty is about 100 keV, which is not
sufficient for high-precision mass measurements. Undulator Radiation Interferometry (URI) is a novel method to measure
the electron beam energy with high precision of 20 keV in 200 MeV region. Two Undulators aligned along the beamline
emit coherent radiation and the interference pattern of these two wave packets is measured by optical system. By changing
the distance between the two undulators, the interference pattern is oscillating. From this oscillating period, the electron
beam energy can be determined. Achieved precision is 20 keV in 200 MeV region and systematic error is estimated to

be about 40 ke V.
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Figure 1: Decay pion spectroscopy method.
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Figure 2: URI principle.
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Figure 3: Undulators for URI.
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Table 1: Undulator Variable Parameters

magnetic field deflection parameter

resonance wavelength

Epeam [MeV] B [mT] K Ar [nm]
180 95 0.71 403.6
195 130 0.97 403.9
210 140 (max) 1.04 364.9

g
B
Figure 4: Optical system for URI. Left: optical system in experiment hall, Right: schematic view of optical path.
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Figure 5: Model function for URI.
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Figure 6: Fitting result example of 195 MeV.
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Figure 7: Statistical error evaluation result.
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Figure 8: Systematic error evaluation result.
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