
Accepted Manuscript

Short communication

Water-molecular emission from cavitation bubbles affected by electric fields

Hyang-Bok Lee, Pak-Kon Choi

PII: S1350-4177(17)30585-0
DOI: https://doi.org/10.1016/j.ultsonch.2017.12.018
Reference: ULTSON 4002

To appear in: Ultrasonics Sonochemistry

Received Date: 15 September 2017
Revised Date: 10 December 2017
Accepted Date: 10 December 2017

Please cite this article as: H-B. Lee, P-K. Choi, Water-molecular emission from cavitation bubbles affected by
electric fields, Ultrasonics Sonochemistry (2017), doi: https://doi.org/10.1016/j.ultsonch.2017.12.018

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ultsonch.2017.12.018
https://doi.org/10.1016/j.ultsonch.2017.12.018


  

1 

 

Water-molecular emission from cavitation bubbles affected by electric fields 

Hyang-Bok Lee* and Pak-Kon Choi 

 

Department of Physics, Meiji University, 

1-1-1 Higashimita, Tama-ku, Kawasaki, 214-8571 Japan 

 

*Corresponding author. E-mail: hblee@meiji.ac.jp 

 

Abstract 

Orange emission was observed during multibubble sonoluminescence at 1 MHz in water 

saturated with noble gas. The emission arose in the vicinity of the peeled ground electrode of a 

piezoceramic transducer exposed to water, suggesting that cavitation bubbles were affected by the 

electric fields that leaked from the transducer. The spectrum of the emission exhibited a broad 

component whose intensity increased towards the near-infrared region with peaks at 713 and 813 nm. 

The spectral shape was independent of the saturation gas of He, Ne, or Kr. The broad component was 

attributed to the superposition of lines due to vibration-rotation transitions of water molecules, each 

of which was broadened by the high pressure and electric fields at bubble collapse. An emission 

mechanism based on charge induction by electric fields and the charged droplet model is proposed. 

 

 

 

 

 

Key words: multibubble sonoluminescence; electric fields; water molecular emission; 

        droplet model   



Download English Version:

https://daneshyari.com/en/article/7702933

Download Persian Version:

https://daneshyari.com/article/7702933

Daneshyari.com

https://daneshyari.com/en/article/7702933
https://daneshyari.com/article/7702933
https://daneshyari.com

