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Improvement and evaluation of a non-contact optics type infrasound sensor for practica
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1. Introduction

Infrasound is known as pressure wave whose frequency range is lower than 20 Hz. Due to the characteristics of long dista
propagation in the atmosphere, the infrasound generated by such as volcanic blasts, tsunamis, and artificial eruptions like rock
launches can be observed at remote sites of a few thousand km apart from. Therefore, the infrasound can be used as a remc
sensing technique in the atmosphere. However, at the present time, infrasound observation sites are limited, existing only sevel
sites in Japan, thus, environment to estimate arrival directions of infrasound waves and to identify location of infrasound source
have not yet been established. One of the obstacles is high cost (about 800,000 JPY per each) of infrasound sensors. Purpos
the study is to develop and validate low cost infrasound sensors, measuring the pressure fluctuation of infrasound between 0.
Hz and 100 Hz frequency range.

2. Outline of developing sensor

The developed infrasound sensor consists of a PSD (Position Sensitive Device), a container with a pinhole on the side an
an aluminum film. Light irradiation by a red semiconductor laser is obliquely reflected on the film and the light can be focused
by lenses on the PSD. At the time of infrasound arrival, PSD detects slight difference of the light path caused by shrink anc
expansion of the film by pressure wave as small current output, surface the sensor measures pressure change by infrasol
arrival [1].

3. Validation of the sensor

We produced a testing device to generate low frequency pressure waves in the infrasound range by using a vacuum chamt
for space research instruments for validation of the sensors. Small volume air was injected (through a thin tube) with a smal
syringe connected outside of the chamber. Low frequency waves of 1.0 mHz to 1.0 Hz generated with the syringe manually in :
calibration experiment. Testing absolute pressure range in the testing device was between 3.4 Pa and 0.032 Pa.

4. Results and problems

Output voltage with the developed sensor was a part of 103 mV, while that with a Chaparral Physics Model-25 sensor wa:
127 mV when the input absolute pressure changing 3.4 Pa. The developed sensor could detect the lowest frequency of 1 mt
(i.e. the longest period of 1000 s), thus into atmospheric gravity wave range. The lowest frequency was exceeded better than tl
Chaparral Model-25 sensor.

One of the existing problems, it is that the surface of film should be extremely flat condition. However, it cannot fulfill with
this condition when there is a small distortion on a metal plate which fixed the film on the container. We adopted a pressurec
sealing method with rubber sheet in laboratory level development. However, a wrinkle occur on the film due to inhomogeneou:
pressure force. Therefore, the improvement of mechanical accuracy is required in our handmade manufacturing.

5. Summary

We produced a low cost sensor (about 40,000 JPY) with a sensitivity in a low frequency range from 1 mHz to 1.0 Hz, resulting
much closer for practical use of the developed infrasound sensors in real observation. The sensor can measure even in upper
of atmospheric gravity waves. For the next step, a field trial to check any influences by environmental noises is required. Fo
the accurate mechanical manufacturing, some parts of the sensor are made successfully with a 3D Printer based on CAD mod
By applying this process, the manufacturing process is simplified and becomes accurate for the mass production process in ne
future. In this paper, we will report the development status of the practical infrasound sensor for practical use.
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