Accepted Manuscript

Title: Optical effects of thermocavitation in natural plant
extracts

Authors: Roger Chiu, Miguel Mora-Gonzalez, Edgar
Villafafia-Rauda, Francisco Casillas-Rodriguez, Jesus
Castaneda-Contreras, Virginia Maranon-Ruiz, Victor M.

Castano

PII: S0030-4026(17)30039-6

DOI: http://dx.doi.org/doi:10.1016/j.1jle0.2017.01.027
Reference: IJLEO 58730

To appear in:

Received date: 13-9-2016
Revised date: 5-1-2017
Accepted date: 9-1-2017

Please cite this article as: Roger Chiu, Miguel Mora-Gonzalez, Edgar Villafafa-
Rauda, Francisco Casillas-Rodriguez, Jesus Castaneda-Contreras, Virginia
Maranon-Ruiz, Victor M.Castafio, Optical effects of thermocavitation in natural
plant extracts, Optik - International Journal for Light and Electron Optics
http://dx.doi.org/10.1016/].ijle0.2017.01.027

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.


http://dx.doi.org/doi:10.1016/j.ijleo.2017.01.027
http://dx.doi.org/10.1016/j.ijleo.2017.01.027

Optical effects of thermocavitation in
natural plant extracts

Roger Chiu', Miguel Mora-Gonzalez', Edgar Villafafia-Rauda’,
Francisco Casillas-Rodriguez®, Jesus Castafieda-Contreras’,
Virginia Marafion-Ruiz? and Victor M. Castafio®”

!Departamento de Ciencias Exactas y Tecnolégicas, Centro Universitario de los Lagos, Universidad de
Guadalajara, Enrique Diaz de Leon 1144, Lagos de Moreno Jalisco 47463, México
2 Departamento de Ciencias de la Tierra y de la Vida, Centro Universitario de los Lagos, Universidad de
Guadalajara, Enrique Diaz de Leon 1144, Lagos de Moreno Jalisco 47463, México
3Centro de Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional
Auténoma de México, Boulevard Juriquilla 3001, Querétaro, Querétaro 76230, México
*corresponding autor (meneses@unam.mx)

Abstract

An extra-cavity pulse generation by thermocavitation in a Hibiscus
sabdariffa extract (a natural anthocyanin) is presented. This is, to the best
of our knowledge, the first experimental demonstration of
thermocavitation in a natural extract. It is also demonstrated that the
solution of anthocyanins is acting as an optical shutter triggered by
thermocavitation.

Cavitation 1s the formation of cavities in liquids. It is created, for example,
wherever liquid is agitated violently, like in boat propellers and hydraulic machinery
[1-3]. Cavitation may be a useful tool in fields such as medicine, where it can be used
for lithotripsy and drug delivery [4] or as an activation system for contrast agent for
blood clot disruption [5]. Laser induced cavitation is generally produced by short laser
pulses focused on liquids [6-10]. The light intensity at the focus is so high that
nonlinear absorption and/or avalanche ionization leads to plasma formation. Due to
the high absorption coefficient of plasma in the visible spectrum, it can be rapidly
heated by the laser beam to temperatures on the order of 7000-10000°K [11,12] and
pressures as high as MPa or even GPa [13,14] leading to rapid vaporization of water
producing audible acoustic shock waves. When a focused CW laser beam heats a
small part of volume of liquid, an overheated region is created at the focal point,
leading the formation of a bubble as a result of an explosion by evaporation of the

liquid. Once the bubble reaches a cooler area of liquid, it collapses very rapidly
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