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often requires field operation at high
temperatures, which is not a problem for
VCSELs since they have been shown to
work under extreme environments.

For illumination and other applications,
VCSEL arrays have many advantages

a)
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Car (190 m)
with headlights on

such as low manufacturing costs, very
high reliability (thousands of times better
than for edge-emitters), high-temperature
operation, intrinsic spectral stability,
excellent beam quality, and the absence
of catastrophic optical damage—a major
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FIGURE 4. High-power VCSEL arrays can be used to illuminate outdoor scenes in the IR
under nighttime conditions (a). The image is captured using a simple CCD camera. The
ability of VCSELSs to operate under extreme conditions makes them ideal candidates for
illumination applications. Furthermore, using VCSELs as the illumination source results

in much better image quality thanks to significantly less speckle (b) compared to other
illumination sources such as edge-emitting lasers (EEs) or LEDs. (Speckle measurement
courtesy of J. Vanderlaan and D. Stoker at SRI International)

failure mode for edge-emitting lasers.®

The combination of these qualities has
the potential to open up entirely new
applications for high-power VCSELs
as well. <
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Tell us what you think about this article. Send an
e-mail to LFWFeedback@pennwell.com.

OPTIGS THAT DEFEND OUR

Lo Ay R L4 g

FREEDON

ON3IHLS HOIH



