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KAGRA: Kamioka Large-scale Cryogenic GW Telescope
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» Also “Underground Physics” for Unraveling the History of the Universe and Matter Evolution




Lightnings and thunders are familiar

natural high-energy phenomena.

» They can be noises or backgrounds
for the underground experiments.
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PEM Sensors for these studies @ KAGRA 2019
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PEM Sensors for these studies @ KAGRA 2024
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Observations and Applications
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Observations and Applications
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Lightning noise event in O4a

In the Blitzortung database, 11 lightnings were recorded (<300km).
e All events were detected by the underground magnetometers.
e 2 events were found in the GW channel.

Lightning Stroke at Lat 34.85, Lon 137.90 (180.8 km from KAGRA BS)
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https://arxiv.org/abs/2203.04014
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Thunder Localization by the Infrasound signal

10 - Localization for the previous page event.
g - . The major uncertainties are the sound speed
by Mozumi and the sound source height
infrasound

6 - * v, =340 m/s in this analysis
* larger circle -> on the ground

3 ] e smaller circle -> 3.2 km above
=, 5 ®
2 The estimated position was inconsistent with
01 that of Blitzortung (using VLF EM-wave)
Py  Some mistake for the measurement and
analysis?
~4 - * Uncertainty of the Blitzortung (typical error
by Mozumi & Atotsu is =2 km) was larger for this event?
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Summary

@ Lightnings & thunders are interested phenomena for the
underground astroparticle experiments.

@ Lightning & thunder monitoring is developed in Kamioka.
* Two more infrasound sensors have been purchased.
e A snow gauge and a water fluid meter have been purchased.

@ Lightning noise event was found in the KAGRA O4a.
€ Thunder localization by infrasound was performed.

® About rain, snow, underground water, y-ray:
» Please refer the 9t low-BG tech. workshop (Feb. 2024)
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