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Abstract

We are exploring the possibility of applying the quantum and coherent properties of synchrotron radiation. As part of
this project, we are working on experiments to experimentally investigate the characteristics of synchrotron radiation at
the single-photon level by accumulating a single electron in a synchrotron radiation ring and observing its radiation.
Experiments are conducted at the UVSOR-III storage ring. As a result of the efforts since FY2021, we were able to
establish a single electron storage technology. In FY2023, we succeeded in observing the spectral characteristics of
undulator light in the ultraviolet region emitted by a single electron at the BL1U beamline for light source development
of UVSOR. Furthermore, it has been experimentally clarified that, while very rare in probability, two photons can be
emitted simultaneously when passing through the undulator once, by measuring the photon statistics from a single electron.
In FY2025, we are designing a new optical system aimed at improving measurement efficiency. At the annual meeting,

the latest status will be reported.
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Figure 1: Schematic diagram of the experiment at
UVSOR-1I BL1U.
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Figure 2: Schematic diagram of the signal processing unit
using C.C.
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Figure 3: Schematic diagram of the signal processing unit
using TDC.
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