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The Laser Beams That Pick Up Particles
Updated optical tweezers can pluck objects as small as viruses
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In the 1980s researchers at AT&T Bell Laboratories (now Bell Labs) created “optical tweezers” that could manipulate micron-size objects with focused laser beams, taking advantage of the gentle forces that light exerts on matter. Yet despite advancements made over the past 30 years, a problem has remained: as a result of the law of diffraction, which limits the degree to which light can be focused, most objects smaller than about 100 nanometers have evaded the tweezers.
It turns out that the law has a loophole, according to research recently described in Nature Nanotechnology. (Scientific American is part of Nature Publishing Group.) Diffraction applies to propagating light waves, but on the nanoscale, noble metals such as gold can convert light into evanescent fields, which are nonpropagating waves that quickly fade. Applying this phenomenon to a gold-plated optical cable, physicists at the Institute of Photonic Sciences near Barcelona were able to focus light at a fine enough scale to manipulate particles as small as 50 nanometers.
Previously researchers could work with particles of that size by attaching them to larger ones, but that method restricted movement. With the new tool, the physicists were able to pick up particles on their own and so move them freely in three dimensions.
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“We have something that can be a universal tool of interest to scientists from many different fields—not just physicists,” says photonics researcher Romain Quidant. Potential applications include building medical products with nanoscale exactness, manufacturing nanocrystal geometries for electronic devices and manipulating single molecules such as proteins.

Rights & Permissions


Rachel Nuwer is a freelance science journalist and author who regularly contributes to Scientific American, the New York Times and National Geographic, among other publications. Follow Nuwer on Twitter @RachelNuwer

More by Rachel Nuwer

[image: Scientific American Magazine Vol 310 Issue 6]This article was originally published with the title “Particle Tweezers” in Scientific American Magazine Vol. 310 No. 6 (June 2014), p. 22
doi:10.1038/scientificamerican0614-22aView This Issue





Expand Your World with Science

Learn and share the most exciting discoveries, innovations and ideas shaping our world today.
SubscribeSign up for our newslettersSee the latest storiesRead the latest issueFollow Us:

[image: Scientific American publications in print & digital formats]

	Return & Refund Policy
	About
	Press Room
	Accessibility Statement


	FAQs
	Contact Us
	International Editions


	Advertise
	SA Custom Media
	Terms of Use


	Privacy Policy
	California Consumer Privacy Statement
	Use of cookies/Do not sell my data



Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting developments in science to our readers.
© 2024 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.
ALL RIGHTS RESERVED.



    
    
  