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A New Wrinkle in Time
Scientists develop a "time cloak" that can obscure an object at a given moment
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For years physicists have been refining invisibility cloaks—physical setups that cleverly reroute light around a region in space, effectively concealing any object that might be inside. Now researchers at Cornell University have built the first temporal cloak, a device that obscures an object or event at a specific moment in time.
In a preliminary demonstration Cornell postdoctoral researcher Moti Fridman and his colleagues shone a laser beam through an experimental apparatus and into a detector. A physical object or even another beam of light in the laser beam’s path would typically create a change in the laser light that the detector would register. With some clever optics, however, Fridman and his co-workers were able to open up a brief time gap in the beam and then close it back up as if the beam had gone undisturbed and in such a way that the detector did not register the interruption. The gap allows anything that would have otherwise affected the beam, such as an object, to instead slip right through, leaving no trace for the detector to pick up.
The researchers used the cloak to obscure an optical pulse that ordinarily interacts with the laser beam to produce a telltale spike at a certain wavelength. Yet when the event was cloaked, the telltale spike was nearly undetectable.
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The cloak, described in the January 5 issue of Nature, relies on the fact that light of different colors moves at different speeds through certain media. Using a device that they call a time lens, the researchers split a single-color laser beam into a spread of wavelengths, then slowed half those wavelengths while speeding up the others. That created a very brief time gap that could be closed again before the beam reached the detector by reversing the lensing process, restoring the beam to a single, seemingly undisturbed wavelength.
The gap achieved by Fridman and his colleagues was extremely small—just 50 picoseconds, or 50 trillionths of a second, in duration. The investigators note that it is possible to extend the gap somewhat but that scattering and dispersion effects limit the scope of the temporal cloak to a few nanoseconds.
This article was published in print "A New Wrinkle in Time."

Rights & Permissions


John Matson is a former reporter and editor for Scientific American who has written extensively about astronomy and physics.

More by John Matson

[image: Scientific American Magazine Vol 306 Issue 3]This article was originally published with the title “A New Wrinkle in Time” in Scientific American Magazine Vol. 306 No. 3 (March 2012), p. 0View 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.



    
    
  