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News Center Light as Puppeteer

18 Mar 2015

Researchers at the Okinawa Institute of Science and Technology Graduate Related Videols):
University (OIST) have demonstrated a more robust method for controlling
single, micron-sized particles with light.

Passing light along optical microfibers or nanofibers to manipulate particles
has gained popularity in the past decade and has an array of promising
applications in physics and biology. Most research has focused on using this
technique with the basic profile of light, known as the fundamental mode.
Researchers in the OIST Light-Matter Interactions Unit successfully
demonstrated that changing the profile of the light distribution into “higher
order modes™ provides a stronger optical force that can be used to trap and Higher Order Mode Video

propel tiny polystyrene beads along a microfiber much faster than if they use
the fundamental mode. Their findings were recently published in Scientific

n a You @J Reports. Related Photols):
e |

“While it was theoretically proposed that higher order modes would produce

Latest News and Media stronger forces, this is the first time, to our knowledge, that three-

dimensional particle manipulation has been experimentally demonstrated,”

said Dr. Viet Giang Truong, a physicist at OIST and paper co-author.

Left: The shape of hight in the fundamental
mode (top) versus a higher order mode

Light can take different shapes. Usually, in the fundamental mode, the {bottom) is shown as a diagram (color, left)
. energy is most intense at the center and gradually fades towards the edge of ~ and in the experiment (black and while, right).
18 Mar 2015 the beam. Any other light shape is called a higher order mode. For example,

Light as Puppeteer

the energy pattern can look like a doughnut, with most of the energy
contained in a ring, and none in the hole or middle. Scientists can create
higher order modes by shining light through crystals.

. - B . A A . A th e Ly e particle (white d
To control particles with optical microfibers submerged in water, scientists ree micron palystyrenc pasticls (white dot
or circle) 15 propelled along a microfiber by

puide a laser beam through the fiber. The fiber itself starts with a well- ligeht in the fundamental mode (left) and a
higher order mode {right).

N —
17 ,,gm_r, defined diameter at each end, but narrows dramatically in the middle “waist”
Higher Order Mode Video region. As the light travels through the fiber, it cannot fit inside the
extremely thin waist, so it spreads out creating an evanescent field around
the fiber. This light field can trap particles close to the fiber surface, allowing
scientists to control their position and movement. The light propels the particle in the direction the light is moving.

OIST researchers compared how particles react to light in the fundamental mode versus higher order modes, which

11 Mar 2015 create larger evanescent fields. They observed that when higher order modes were used, the particles moved up to eight
Dark Neural Patches . .
times faster along the microfiber.

. An increase in speed was expected. Part of the increase is likely due to microfluidic dynamics, explained Aili Maimaiti,
Subscribe to Newsletters

lead paper author, and a PhD student from University College Cork, Ireland who is conducting his doctoral research at
Email address * OIST under the supervision of Prof. Sile Nic Chormaic. As the particle picks up speed, it lifts slightly away from the
fiber, reducing drag and allowing it to move even faster.
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English is not their first language. 126 countries
10 have English as first language.
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INTERACTIONS.ORG BN

AND RESOU A COMMUNICATION RESOURCE FROM THE WORLD'S PARTICLE PHYSICS LABORATORIES

PARTICLE PHYSICS N

HOME NEWS IMAGE BANK VIDEO CHANNEL

HOME

PHOTOWALK

ABOUT INTERACTIONS

IMAGE BANK

DARK MATTER HUB

VIDEQ CHANNEL

BLOG WATCH

NEWSWIRE ARCHIVE

BENEFITS TO SOCIETY

PEER REVIEWS

ADDITIONAL RESOURCES

COLLABORATION
WORKSPACES

CONTACT US

Sign up for our newswire and
receive the latest press releases
from particle physics labs around
tha word.

CLICK TO SIGN ®

DARK MATTER HUB

Several dozan experiments are on
the hunt for stronger evidence that
dark matter exists. Click hera bo
see a list of the experiments and
learn more about the search.

INTERACTION WEBSITES

\NTUM DIARIES

Quantum Diaries

FEATURES
View more images in the

Interactions Image Bank LC Newsfing =3
5 March 2015

Linear collider technolagy
checks LHG lum

= Tokyo event during ALCW:
Taste of Discovery

Tewards global palitical

suppart

= Altogether now: ILC!
#mylinearcallidsr

CERN Bullatin

LATEST NEWSWIRES e E
13 March 2015

17 March 2015: CERN
= CALET: a stopover at CERN

LHC experiments [oin forces 1o zoom in on the Higas boson

16 March 20715: Kavii

Kavli IPMU given a long-term future PHOTOWALK

View the Photowalk winners!

10 March 2015: Fermilab
Scientists find rare dwarf satellite galaxy candidates in Dark Energy Survey data

PARTICLE PHYSICS IN THE NEWS m .

17 March 2015 - symmetry
Experiments combine to find mass of Higgs

17 March 2015 - International Business Times UK
CERN: Large Hadron Collider experiments join forces to solve Higgs mass mysteries

17 Maren 2015 - Ars Technica
Shining an X-Ray torch on quantum gravity

17 March 2015 - AFP
CERN Iabs fine tune measurement of Higas boson

16 March 2015 - BBC News
Dancing in the dark: The search for the 'missing Universe

i Hadron Coliidar

15 March 2015 - Gizmodo
Did we really see light acting as a particle and a wave at once?

14 March 2015 - Fox News Latina
CERN's particle collider to offer understanding of dark matter

13 Mareh 2015 - Science Magazine
Excitement, anxiety greet LHC restart (Subscription)

13 March 2016 - The Guardian
Large Hadron Collider ready to teke on dark matter after upgrade, say CERN scientisis
- video
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lightsources.org %

|

About Lightsources MNews Center For Users  Education Media Science

Subscribe now to News Flash and
keep up to date with breaking
news from the light source
community.

1ail address

Newsletters
o Newsflash
 Newsflash Digest

SSRL

Entrance to the Stanford Synchrotron Radiation Lightsource, near
Stanford (USA).

In the Media Press Releases News and Highlights

March 17, 2015 — Ars Technica
Shining an X-Ray Torch on Quantum
Gravity

March 12, 2015 — National Institute of Standards and
Technology

NIST Gets New Angle on X-Ray
Measurements

March 10, 2015 — Ars Technica
SLAC Particle Accelerator Facility Finds
New Ways to be Cutting Edge

Accelerators (147) March 6, 2015 — Phys.org

Tomorrow's Tomography Today:
Simultaneous 3d Imaging Of Vascular and
chmsniogy dnd Earensic Sutarica Neuronal Networks in Mouse Spinal Cord
(271 Tissue

Aerial Views (118)

Atomic and Molecular Physics (256)
March 6, 2015 — NanoWerk News
Chemistry and Materials Science A Dye in a Nanoglass Sandwich
(812)

Earth, Environmental and Planetary

Colnmmmn o

Light Sources of the World

- EIFCIN

Proposal Deadlines

March 30, 2015 to April 1, 2015
Weisbaden : Workshop on Sum
Frequency Spectroscopy

April 13, 2015 to April 23, 2015
MAX IV Laboratory : EXAFS for
beginners

April 14, 2015 to April 17, 2015
Noordwijk : Tulip VI Summer School
on Modern Developments in
Spectroscopy

April 20, 2015 to April 22, 2015
Cloitre des Cordeliers : 2nd
International Laser Plasma Targetry
Workshop

May 4, 2015 to May 6, 2015
University of Saskatchewan :
Canadian Light Source 18th Annual
Users' Meeting and Related
Workshops

View All »

T

March 20, 2015
ALBA : Beamline Scientist

March 22, 2015
Diamond : Post Doctoral Research
Associate - MIRIAM [ B22

March 22, 2015
ALBA : Postdoctoral Position at Alba
Synchrotron

March 23, 2015
ESRF : Detector Electronics or
Microelectronics Engineer
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