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A new approach to working with light

FEMTOSECOND LASERS

The world of ultrafast science has received a boost with the demonstration of a new
and flexible approach to the synthesis of coherentlight by University of Colorado (CU;
Boulder, CO) and National Institute of Standards and Technology (NIST; Boulder, CO)
researchers. By successfully combining extremely short pulses of light generated by
two independent modelocked femtosecond lasers into a single pulse of light that
exhibits the properties of both lasers simultaneously, the door has been opened to a
wide-reaching variety of applications in science and technology.

"By combining the two lasers so precisely,
we can create new shapes of light pulses
that could not be created by either laser
individually," explained Robert Shelton, a
professional research assistant at the
Joint Institute for Laboratory Astrophysics
(JILA), a joint program of CU and NIST,
who completed the work in the laboratory
of Jun Ye, an assistant professor of
physics at CU and a JILA Fellow.

A new and flexible aprach to he
synthesis of coherent light has been

In whatis believed to be the first
experiment to deal with the controlled-
phase coherence between independent  demonstrated by researchers Robert
femtosecond lasers, the researchers Shelton (left) and Jun Ye, shown here in
generated a coherently synthesized optical the laboratory. (Photo courtesy of Jun
pulse from two independent modelocked Ye/Science)

Ti:sapphire femtosecond lasers (one

centered at 760-nm wavelength, the other at 810 nm) operating at a 100-MHz repetition
rate by tightly synchronizing and phase-locking them.

The researchers used spectral interferometry and second-order field cross-correlation
to demonstrate coherence. Measurements revealed a coherently synthesized pulse
with a temporally narrower second-order cross-correlation width that exhibits a larger
amplitude than the individual laser outputs.

"One of our goals is to use these lasers to ultimately be able to control molecules and
atoms, which would have applications in many different areas," said Shelton. The
interaction of coherent light with atoms and molecules, and the "control" of atoms and
molecules, has been a prominent scientific theme in recent years. Being able to
combine the characteristics of two or more pulsed lasers working at different
wavelengths will give scientists a more flexible approach in their work with light and
matter, according to Shelton.

Applications of the technology include wide-bandwidth pump-probe configurations and
coherent control; mid-infrared generation through difference frequency mixing; laser
synchronization with x-rays or electron beams from synchrotrons; particle acceleration
with phase-locked pulsed laser arrays; and synthesis of light pulses with durations
shorter than those attainable from anyindividual laser.

Sally Cole Cederquist

November 2001

Vendor-Supplied Information

FEATURED COMPANIES

Lightwave Electronics
Spiricon Inc

Rohm and Haas Company

Cambridge Technology Inc

Melles Griot Photonics
Components

Master Bond Inc

Lambda Research OpticsInc

Product Guide Main
Menu

Add Your Company
Free

file:///D:/Jun/Ye Group Papers/Frequency Metrology Precision/fsComb/FS_Synchronize/PulseSynthScience2001/Science_Published/LaserFocusWorld2001.html ~ 1/2


file:///D:/home.cfm
http://ads.pennnet.com/5c/LFW.pennnet.com/Articles/L24/1673991175/Top/PennWell/nufern_lfw_tcb7/Nufern_LFW_TCBtb_130115.html/67497072665539654d39384143456f50
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/1210124272/TopLeft/default/empty.gif/67497072665539654d39384143456f50?x
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/450755750/Middle1/default/empty.gif/67497072665539654d39384143456f50?x
file:///D:/Search/index.cfm?Section=Search&SubSection=Advanced
file:///D:/Search/help.cfm?Section=Search&SubSection=Help
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/375182104/BottomLeft/default/empty.gif/67497072665539654d39384143456f50?x
file:///D:/Webcast/lfw/index.cfm?Section=Webcast
file:///D:/Webcast/lfw/index.cfm?Section=Webcast
file:///D:/Partnerships/Dovebid/lfw/index.cfm
file:///D:/nav_redirect.cfm?navid=61004
file:///D:/nav_redirect.cfm?navid=61005
file:///D:/Jun/Ye%20Group%20Papers/Frequency%20Metrology_Precision/fsComb/FS_Synchronize/PulseSynthScience2001/Science_Published/LaserFocusWorld2001.html#
file:///D:/Jun/Ye%20Group%20Papers/Frequency%20Metrology_Precision/fsComb/FS_Synchronize/PulseSynthScience2001/Science_Published/LaserFocusWorld2001.html#
file:///D:/Jun/Ye%20Group%20Papers/Frequency%20Metrology_Precision/fsComb/FS_Synchronize/PulseSynthScience2001/Science_Published/LaserFocusWorld2001.html#
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/312186833/TopRight/default/empty.gif/67497072665539654d39384143456f50?x
file:///D:/Articles/Print_TOC.cfm?Section=Articles&SubSection=PrintTOC
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/281133050/Middle3/default/empty.gif/67497072665539654d39384143456f50?x
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=6107&VERSION_NUM_VENDOR=7
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=5709&VERSION_NUM_VENDOR=5
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=5978&VERSION_NUM_VENDOR=5
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=5411&VERSION_NUM_VENDOR=5
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=5677&VERSION_NUM_VENDOR=6
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=6066&VERSION_NUM_VENDOR=9
file:///D:/ProductGuide/VendorProfile.cfm?Section=ONLINE_PRODUCT_GUIDE&Publication_ID=12&VENDOR_ID=6697&VERSION_NUM_VENDOR=5
file:///D:/ProductGuide/index.cfm
file:///D:/ProductGuide/REP/index.cfm
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/1119066110/BottomRight/default/empty.gif/67497072665539654d39384143456f50?x
http://ads.pennnet.com/RealMedia/ads/click_lx.ads/LFW.pennnet.com/Articles/25264751/Bottom1/default/empty.gif/67497072665539654d39384143456f50?x

4/7/13
ERETTE B R W WSSAY
Fiber-optic communications
technology and applications
worldwide

Vision, .

ol

Imaging and Vision
Technologies for Engineers

and Integrators

A1C°D
Electronics, Fiber Optics and
Embedded Software for

Carrier and Enterprise
Equipment

IHBUSTRIAL

r Solutions

OR MAWUFACTURING

Penri{Pit

file://ID:/Jun/Ye Group Papers/Frequency Metrology Precision/fsComb/FS_Synchronize/PulseSynthScience2001/Science_Published/LaserFocusWorld2001.html

Laser Focus World Current Articles

REFERENCE

1. R. K. Shelton et al., Science 293, 1286 (Aug. 17, 2001).

Laser Focus World November, 2001
Author(s) : Sally Cole Cederquist

Copyright © 2001 - PennWell Corporation. All rights reserved.

2/2


file:///D:/nav_redirect.cfm?navid=61005
file:///D:/nav_redirect.cfm?navid=61077
file:///D:/nav_redirect.cfm?navid=61002
file:///D:/nav_redirect.cfm?navid=62044
http://www.pennwell.com/
file:///D:/Search/index.cfm?Section=Search&SubSection=Advanced
file:///D:/Contact/contact_suggestion.cfm?Section=Contact&SubSection=Suggestion
file:///D:/About/Site_Map.cfm?Section=About&SubSection=SiteMap
file:///D:/About/Privacy_Policy.cfm?Section=About&SubSection=PrivacyPolicy
file:///D:/about/how_to_bookmark.cfm
file:///D:/home.cfm

