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UM Scientists Discover Novel Method for Catching,
Maneuvering Droplets

Sound wave technique has benefits for biotechnology, laboratory work

= FEBRUARY 13, 2020 BY SHEA STEWART

WFe WEERC SNRBS!

Researchers at the UM National Center for Physical Acoustics demonstrate how they can capture and move :
droplet using acoustic tweezers. The near-field acoustic tweezers technique works by forming sound wave
into a specially shaped beam using a new type of acoustic lens, called a fraxicon, which creates a small
pocket in the beam that acts as a trap. Submitted photo

OXFORD, Miss. — It's a sonic manel seemingly ripped from the fictional scenes of “Doctor Who” or
“Star Wars,” what researchers are accomplishing at the University of Mississippi‘'s National Center for
Physical Acoustics, but in reality, it's rewolutionary research.

In a recent Physical Review Applied paper, scientists at the center announced they were able to
sonically capture a droplet of liquid and mowe it without any direct or mechanical contact, using only
acoustic waves.

The ultrasonic extraction and manipulation of the droplets are performed using a technique called near-
field acoustic tweezers, which essentially uses sound as an invisible force field and is a new capability
using the well-known tweezer phenomenon. The droplets being pulled out of a surface and then staying
trapped by the sound wawes is the key nowelty.

“This technique allows us to draw droplets of a uniform size up into water that can then be mowed in a
controlled fashion throughout the water,” said Joel Mobley, UM professor of physics and astronomy and
a senior scientist at the National Center for Physical Acoustics, or NCPA.

“There are many liquids — such as some
solvents, hydrocarbons, etc. — that don’t mix
with water, and this technology allows us to
manipulate these liquids without any direct
physical contact. This can permit the
manipulation of liquids without contaminating
laboratory equipment.”

The work has useful applications in chemistry or
biology laboratories, biotechnology spheres or in
any field where the controlled removal and
controlling of droplets without physical contact
could be of great use.

UM researchers Joel Mobley (left), Robert Lirette and
Likun Zhang have published a Physical Review Applied
paper announcing that they have sonically captured a
droplet and moved it without any direct or mechanical
contact using a technique called near-field acoustic
tweezers. Photo by Shea Stewart/University of
Mississippi

The process was first discovered in spring 2019
by a team of UM researchers: Robert Lirette,
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Donations Sought for 25th Annual
Books and Bears Program

OXFORD, Miss. — The Uniwersity of
Mississippi is asking the community to
help spread a little joy this holiday season
by donating to the 25th annual Books and
Bears program. Donations such as toys,
books, dalls, bicycles and other children’s
play items are being accepted through
Dec. 14. All donations will be collected and
sorted

Read the story ...
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Thank You To Our
Donors

Mississippi Excellence in Coaching
Fellowship Ains to Build Leaders

OXFORD, Miss. — Twenty-five inaugural
recipients of the Mississippi Excellence in
Coaching Fellowship — a program hosted
by the University of Mississippi School of
Education in partnership with the
Mississippi Association of Coaches and
the Mississippi High School Activities
Association — are expected to increase
their impact on student-athletes and their
communities. The coaching fellowship

Read the story ...
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Clarion-Ledger: New Essay
Collection Tells the Story of
Meredith’s Enrollment

Essays celebrate 60th anniversary of
James Meredith’s enrollment at University
of Mississippi By Lauren Rhoades Oct. 1
marks the 60th anniversary of James
Meredith’'s 1962 enroliment at

the University of Mississippi as the
school’s first African-American student.
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\isiting assistant professor of physics and astronomy; Mobley; and Likun Zhang, assistant professor of “James Meredith: Breaking the Barrier,” a

physics and astronomy. collection of essays edited by UM
professor of journalism Kathleen Wickham,

Lirette, Mobley and Zhang authored the paper for the December edition of Physical Review Applied, honors this historic milestone with

describing the discovery in “Ultrasonic Extraction and Manipulation of Droplets from a Liquid-Liquid

Interface with Near-Field Acoustic Tweezers.” Read the story ...

“We were studying how sound can be used to exert forces, such as push and pull, on fluids,” Zhang
said. “We wanted to see if a new lens, the fraxicon, could be used to do the job more efficiently than in

; . ) More Posts from this Category
the past. Robert first observed the droplet extraction and trapping in the course of this work.

“We hawe found that we can extract droplets whether the sound pulls on the surface or pushes it away.
The trapping effect is stronger than the forces generated by the larger sound beam on the surface.”

The special shape of the sound beam is created by the fraxicon, a new type of acoustic lens. The
fraxicon was first designed and built by Lirette, who at the time was an Ole Miss graduate student at
NCPA. The work was part of Lirette’s dissertation project.

The design was touted in a 2019 The Joumal of the Acoustical Society of America paper authored by
Lirette and Mobley titled “Broadband \Wawe Packet Dynamics of Minimally Diffractive Ultrasonic
Fields from Axicon and Stepped Fraxicon Lenses.”

The near-field acoustic tweezers technique works by forming sound waves into a specially shaped beam
that creates a small pocket in the beam, which acts as a trap. Sending the sound beam into a fluid
containing liquid components that do not mix allows the pocket to capture a droplet.

Once the droplet is ensnared, the sound beam
can be tilted or moved to maneuver the droplet, k f
which remains the same size. With other types - s
of tweezers that use sound or light, objects .
usually must be placed inside them to be held P
but can’t be picked up. '
(a) (b}
The initial discowery is just the tip of what the | r“'__ ‘
technique might be capable of performing. ‘
“We want to try different types of lenses to
optimize the effect so we can use less power “ e ———
yet enhance the extraction,” Lirette said. “We
also want to broaden the scope of objects ic) (d)

(where we can apply this technique). We are
This sequence shows how researchers at the UM

continuing to seek further applications of this National Center for Physical Acoustics can capture and
technique for extraction and transport.” move a droplet using acoustic tweezers. The near-field
acoustic tweezers technique works by forming sound
waves into a specially shaped beam using a new type
The discovery continues the nowel research into ~ of aol?ustic ktmsi rt‘:aILe: afzﬂéitoogt, whicf} creaézi 2 ed
. . smal etinthe am acts as atrap. mitte:
acoustics that the Department of Physics and photopOCk P

Astronomy has been engaged in for more than
60 years, and adds to the stature of the NCPA, which started in 1986 and is one of the premier
acoustics research centers in the U.S.

“The acoustic tweezer discoveries are the latest in a long tradition at NCPA of using a fundamental
physics approach to dewvelop useful technologies with a wide set of applications,” said Josh Gladden,
UM vice chancellor for research and sponsored programs and former director of the NCPA.

“Many industries rely on fine manipulation of fluids, and this acoustic technique will provide a new tool
enabling previously unrealizable processes and improved efficiencies.”

FILED UNDER COLLEGE OF LIBERAL ARTS, NATIONAL CENTER FOR PHYSICAL ACOUSTICS, NBWS
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