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Real-time simultaneous measurement of pressure and gaseous species inside
cavitation bubbles by using plasma
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In this study, we developed the method and successfully measured the
internal bubble pressure and identified gas species experimentally, which are important factors
governing physical phenomena such as shock waves, chemical reactions, and luminescence generated at
the bubble collapse in single cavitation bubbles. The pressure inside a single cavitation bubble was

found to be 0.39x 10 [Pa] at the maximum bubble diameter by developing a new pressure measurement
method using the discharge phenomenon. A method was also developed to identify the gas species
contained in the bubble by generating plasma inside the bubble and spectroscopy of the luminescence,
and we clarified that the gas contained nitrogen and oxygen molecules in addition to OH radicals,

hydrogen, and oxygen atoms originating from water vapor.

OH



1ms 2300 Pa (20 )
MPa ( ) 1 mm

(H27-28 )

@ d

v ©)

v.d p ®

©)



1.5 kv 2.0kv

0.39x105 [Pa]

OH

Delay
generator

Photo diode

High speed camera

Mirror

Lens Nano

Vessel

L

Laser(532nm

A A
pulse laser(532nm)

Current probe D Voltage

Amplifier

Function
| generator
T

(4) 100 ps (5) 120 ps (6) 140 ps
2
0.6

o g 05 i
% % 04 %
¢ 3 03

®
g = 0.2 015kV
£ 2 o1 02.0kV
B =

é 00 1 1 1 1

0.3 04 05 0.6 0.7 0.8

Distance between electrodes [mm]



11 2 7

32 2022

2022

Takehiko Sato, Marc Tinguely, Masanobu Oizumi, Mohamed Farhat

Formation of post-collapse bubbles of laser- or spark-induced bubbles

The International Symposium on Plasma & Fine Bubbles (ISPFB2022)

2022

Siwei Liu, Tomoki Nakajima, Takehiko Sato

Degradation of Chlorinated Compounds by Treatment of Repetitive Plasma Discharges

12th International Symposium on Nonthermal/Thermal Plasma Pollution Control Technology and Sustainable Energy &
International Symposium on Electrohydrodynamics 2022 (ISNTP-12 and ISEHD 2022)

2022

Takehiko Sato, Hidemasa Fujita, Seiji Kanazawa, Kiyonobu Ohtani, Atsuki Komiya, Toshiro Kaneko

Propagation processes of underwater streamers

National Conference on Recent Developments and Evolving Trends In Plasma Science and Technology & Pre-Conference Workshop on
Modelling and Simulation of Industrial Plasmas

2022




Marc Tinguely, Kiyonobu Ohtani, Mohamed Farhat, Takehiko Sato

Visualization of Collapse Processes of Laser-Induced Cavitation Bubble

22nd International Symposium on Advanced Fluid Information (AFI-2022)

2022

100

2022

31 2021

2021

Satoshi Uehara, Sayaka Kamata, Tomoki Nakajima, Yuka lga, Seiji Kanazawa, Mohamed Farhat, Takehiko Sato

Pressure Measurement in Laser-Cavitation Bubbles

21st International Symposium on Advanced Fluid Information (AFI-2021)

2021




Takehiko Sato, Satoshi Uehara, Ryo Kumagai, Takashi Miyahara, Masanobu Oizumi, Tatsuyuki Nakatani, Shiroh Ochiai, Takamichi
Miyazaki, Hidemasa Fujita, Seiji Kanazawa, Kiyonobu Ohtani, Atsuki Komiya, Toshiro Kaneko, Tomoki Nakajima, Marc Tinguely,
Mohamed Farhat

Formation and Measurement of Plasma Fine Bubbles

12th Asia-Pacific International Symposium on the Basics and Applications of Plasma Technology (APSPT-12)

2021

Satoshi Uehara, Sayaka Kamata, Tomoki Nakajima, Yuka lga, Seiji Kanazawa, Takehiko Sato

Improvement of Pressure Measurement Method in a Laser-Induced Cavitation Bubble

20th International Symposium on Advanced Fluid Information (AF12020)

2020
98
2020
0
1
6
2020-071783 2020
0







