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Abstract

To ensure the safe and efficient operation of synchrotron radiation facilities, we have developed a compact remotely
operated robot capable of monitoring conditions inside the accelerator tunnel during operation. Designed for deployment
at the Photon Factory (PF), this palm-sized robot enables real-time measurements of temperature and radiation levels in
areas inaccessible to humans due to high radiation exposure. The robot is equipped with a web camera, a thermal imaging
camera, and a radiation sensor, all mounted within a handheld chassis, and can be controlled remotely from a safe location
to provide continuous observation of the tunnel environment. Multiple in-operation tests have already been conducted,
confirming stable performance. At present, development of a new one-meter-class robot is underway to achieve broader

measurement capability and enhanced mobility.
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Figure 1: The small-RAT operating inside the ring. An
LED light is mounted at the tip of the long rod extending
from the top, serving as a visual signal to prevent it from
being accidentally stepped on during work.
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Figure 2: View of the Photon Factory (PF) ring. In 2024,
monitoring was conducted inside the green-highlighted
section of the ring.
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Figure 3: RAT-L1 in operation inside the tunnel.
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