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Artificial Lighting and Human Productivity
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Efficiencies of Actual Lighting Technologies
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Anatomy of State-of-Art Commercial SSL
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Internal quantum effic

Stokes deficit
Scattering/absorption

Blue LED
Joule

Thin-Film Flip Chip (TFFC)
schematic courtesy of Jon Wierer

IQE at low power
Droop at high power
Light extraction
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Technology Grand Challenges
for Luminous Efficacy
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Courtesy of M. Krames, Philips-Lumileds
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Rate constants for 510nm LED, after UT Schwarz, “Emission
of biased green quantum wells in time and wavelength
domain,” SPIE Proc 7216, 7216U-1 (2009).
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What about Cost of Light?

ColL,, Is already ~ColL /6,
So nis the key
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2012 may be the beginning
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Adapted from

Navigant, “U.S. Lighting Market
Characterization,” U.S. DOE (2002);
and from

JY Tsao, ME Coltrin, MH Crawford, JA
Simmons, “SSL: An Integrated Human
Factors, Technology and Economic

O O 1 Perspective,” Proc IEEE (to be published).
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Adapted from JY Tsgo, ME Coltrin, MH
Crawford, JA Simmans, “SSL: An
Integrated Human kactors, Technology
and Economic Perspective,” Proc IEEE
(to be published).
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