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Multi-wave length observations of aurora at Norway, Tromso
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Seismo-acoustic and optical observations of meteors over Perth

Islam Hamama, School of Systems Engineering, Kochi University of Technology, Kochi,
Japan

Introduction:

Infrasound can be identified as sound waves with low frequency range between 3 mHz to 20 Hz. There
are several sources of infrasound which can be classified as natural and man-made sources. The infrasound
signals could mitigate the hazard of tsunami as the tsunami waves coupling with atmosphere generates
infrasound signals with higher speed of tsunami waves (200 m/s). Moreover, the disaster of celestial bodies
which enter the atmosphere could be monitored and evaluated by infrasound. When the meteor enters the
atmosphere with high speed, it may burn in the atmosphere and small fragments could reach to the earth, in
addition, it may also be exploding at lower altitudes of atmosphere ~ 30 km and generate a shockwave which
could be detected by infrasound sensors. Part of these waves propagate linearly, and others propagate non-linear.
However, in infrasound analysis cross-correlation we could estimate the azimuth of generated signals from the
fireballs, but the altitude estimation accuracy is still challengeable. As the ground truth is necessary also for
verification of the infrasound signals, in this study INFO4 sensors of Kochi University of Technology (KUT)
were deployed beside Deseret Fireball Network (DFN) of Curtin University around Perth, Australia in
September 2022.

Preparation and Installation of Perth Array:

INFO04 is a unique infrasound sensor which was developed by Kochi University of Technology to be
carried out in sounding rockets for detecting infrasound signals in upper atmosphere. Furthermore, this sensor
was used as a part of measurements of Hyabusa-2 capsule reentry in December 2020. The sensor consists of
microphone condenser, and it is integrated with 3 component accelerometer and temperature sensor. At the time
of Hayabusa-2 the raspberry pi was used as a data logger and this system was initiated by Inoue-san. In this
study, the system was developed to be used in real time over secure 4G connection. The infrasound system
uses in IP67 boxes and tested in Yamamoto sensei’s laboratory as shown in Fig. (1).

Fig. (1)  Testing of IN1F04 sensor and dtalogger in KUT at the left-hand side figure and
Curtin Univ. in the right-hand side figure.
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Infrasound signals can be analyzed using progressive multi-channel cross correlation (PMCC) or F-
K analysis methods. In the current stage the aim of our experiment is to test the sensors on site at
Perth. Four sensors were deployed in array shape with diameter of ~ 2 km near Perth observatory. In
the current stage the sensors were installed in local farms under shaded zones. We expected to receive
some noises in the free field installation due to the water motor noise at the morning time. As the
camera system usually works good at night, such this noise will not affect the integration of the
infrasound sensors with the fireball camera system.

Moreover, one single sensor was deployed in Kattaning city (~300 km south Perth) with one
of DFN camera system. We are integrating both systems to make automatic detection for the fireballs
near this site. Fig. (2) shows the infrasound installation of Perth array as well as Kattaning site.

Fig. (2)  Deploying the infrasound sensors in Perth array sites and Katanning site.
Current Status:

Now the 5 sensors are working well, all the data automatically archived and could be
managed remotely from Japan. We are using virtual private network (VPN) over 4G connection in
Perth which we can secure our dataset. During the last few months, we were in testing phase to make
sure that the system is stable and can be continue as a permanent infrasound station in Perth. The data
availability exceeds 95% from September 22 to the first of December. Our dataset can be managed
through a cloud service, and we have long term storage for backing up all the data daily.

There is a daily reporting system to check the daily received dataset and to confirm archiving
them on the server.
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First Detected Fireball in Perth by Our System:

On the 7" of November at 19:00:16 UTC, the DFN cameras detected a fireball near Perth. As
well as the 3 infrasound sensors of Perth array recorded coherent signals at 19:05:48 UTC from the
fireball as shown in Fig. (3).

Perth Infrassound Array
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Fig. (3)  Waveform of infrasound signals from detected fireball by DFN cameras near
Perth
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OH airglow observations using SWIR spectrograph at Longyearbyen
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High—energy particle precipitation and ionization in the middle atmosphere obtained with

multi—-wavelength auroral imagers at Amundsen—Scott South Pole Station
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Observations of VLF/LF atmospherics and transmitter signals in Finland
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Field Steady-State Observations of Micro-Geomagnetic Fluctuations in Northern Australia
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