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Preface 

 
Modern acoustics, beginning as a branch of the classical physics, has blossomed 
rapidly in the past decades. Though its fundamental principle and 
methodology originated from physics, modern acoustics has now already 
far exceeded the boundaries of classical physics. The diversity and versatility 
of acoustics are reflected in its rich sub-branches, such as biological 
acoustics, medical acoustics, musical acoustics, linguistic acoustics, architectural 
acoustics, underwater acoustics, communication acoustics, environmental 
acoustics and quantum acoustics, etc.; they have been developing 
with drastic speed recently. The frequency spectrum that modern acoustics 
covers has expanded from 10−4 to 1013 Hz, much wider than the conventional 
optics. As my mentor, Professor Isadore Rudnick, the late member 
of National Academy of Sciences, USA, once said: “Acoustics is a secret 
weapon. . .” The demand for specialists who can master the knowledge of 
acoustics is growing quickly; however, the supply side still falls short. The 
core mission of this book is to relieve the growing demand for professionals 
by filling the urgent need for a handbook that can provide readers with 
both the fundamental concepts, as well as examples of their recent emerging 
broad applications in the fast-moving technological world. 

http://www.worldscientific.com/worldscibooks/10.1142/9470


2 
 

Acoustics is a diversified science; it has been used in fluid, solid and 
plasma states of matter. This handbook concentrates on issues related to 
the applications most in fluid and partially in solid media. Our goal for 
Contemporary Acoustics and Its Applications is to provide a reference book 

for senior undergraduates, graduate students of bioengineering, mechanical 
engineering, bioengineering and physics majors, as well as for medical physicists 
and other professionals working in relevant fields. 
This handbook covers the fundamental acoustic theory, as well as the 
comprehensive discussions of modern applications of acoustics such as viscoelasticity, 
ultrasonic wave spectroscopy, time reversed acoustics used in 
medicine, targeted drug delivery, acoustic tweezers, vibrational energy harvester, 
biosensors, ballast water treatment, nondiffraction acoustic beams 
and noninvasive surgery and many others. The recent emerging medical 
applications of high-intensity focused ultrasound (HIFU) have been acknowledged 
as a noninvasive modality for surgery and drug delivery in medicine. 
The incipient sensing technology using the interaction between Rayleigh surface 
waves and the atomic graphene layer has also been briefly discussed as 
well. This handbook includes extensive bibliography and appendix; we hope 
readers would find them useful for their careers. 
In conclusion, I would like to acknowledge the generous support of the 
University of Vermont for allowing me to take a sabbatical to work on this 
book. I would also like to express my gratitude to Professors Jian-chun Cheng 
at Nanjing University, Tom Szabo at Boston University for their generosity 
for sharing their knowledge and permission to reproduce their work; I also 
want to thank many colleagues, former postdocs and graduate students for 
their contributions mentioned in this book. Last but not least, I want to 
thank my wife, Yiying Lin Wu for her patience and encouragement and 
NASA for its financial supports under a cooperative agreement of number 
NNX13AD40A. 

 


