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Toward ultra-high (>70%) efficiency
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The ultimate spiky source:
a 4-color laser illuminant

4-Color Reference sources
Laser Incandescent (o)
llluminant PC SSL Warm (o)
PC SSL Neutral (-)

PC SSL Cool (-)

A. Neumann, J.J.
Wierer, Jr., W. Davis,
Y. Ohno, S.R.J.
Brueck, and J.Y.
Tsao, “Four-color
laser white
illuminant
demonstrating

high color-rendering
quality,” Optics
Express 19, A982-
A990 (2011).
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Even with spiky spectra,
the 100%-efficiency LER depends on CCT & CRI
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After P.C. Hung and J.Y. Tsao, “Maximum luminous efficacy of radiation versus color temperature and color rendering index: exact results and a
useful semi-empirical expression,” manuscript in preparation.
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But..., is near-100% efficiency worth pursuing?

Light isn’t an economic factor Light is an economic factor

of production, and of production, and
consumption is saturated consumption isn’t saturated
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A qualified yes:

more light = more productivity
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J.Y. Tsao and P. Waide, “The World’s Appetite for Light: Empirical Data
and Trends Spanning Three Centuries and Six Continents,” LEUKOS 6,
259-281 (2010).
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Two competing approaches:
low and high power densities
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After J.J. Wierer, et al, “Blue Lasers for Solid-State Lighting: Potential and Challenges,” manuscript in preparation.
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