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Past & Present, but mostly Future (5 SSL Grand Challenges)
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SSL: two decades of technical progress
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SSL GC 1: Valley of Droop           SSL GC 2: RYG Gap

Courtesy, Jon Wierer, Lehigh University After 2017 DOE SSL R&D Plan
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SSL GC 3: Expanded Functionality

From Corning’s “A Day in the Life”

Sony’s
Multifunctional

Light

Actuation
• Color-Tunable and On/Off/Dim Light
• Speaker
Communications
• Wi-Fi
Sensors
• Temperature, Humidity, Presence
• Microphone

To Come?
• Local Intelligence and Alexa-like Interactivity
• Cameras
• Structured Light and 3D Mapping
• Chemical/Biochemical Sensing

After Extreme Tech (April, 2016)
https://www.extremetech.com/extreme/193402-

what-is-night-vision-how-does-it-work-and-do-i-
really-need-it-in-my-next-car

Augmented Reality and 
Illumination/Display Convergence
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SSL GC 4: New Applications

Human Health Indoor Farming
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SSL GC 5: Application Efficacy
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If the future is like the past:
more light = more productivity

Adapted from 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).

 
 

   

10-6 10-3 1                103

Φ
(P

lm
h/

yr
) CN 1993

WRLD-NONGRID 1999

WRLD 2005

UK 1800 UK 1850

UK 1750
UK 1700

UK 1900

UK 1950

UK 2000AU+NZ 2005

FSU 2000
OECD-EU 2005

JP+KR 2005
CN 2005
CN 2006

US 2001,2010
103

1

10-6

10-3

0.0072
β·GDP/CoL (Plmh/yr)

G$/yr $/Mlmh

Ė =
𝛷𝛷
𝜂𝜂

𝛷𝛷 = Ė � 𝜂𝜂

Φ constant, less Ė

Ė constant, more Φ

Light flux
(Plmh/yr)

Luminous
efficacy
(lm/W)

Energy
consumption

Rate
(PWh/yr)



jy tsao    ∙     the new world of engineered ssl ∙     ieee photonics conference      ∙      2017 October 03        ∙      8/8

 
 

   

∭𝜙𝜙𝑀𝑀𝑀𝑀𝑀𝑀,𝑄𝑄 𝑥𝑥,𝑦𝑦, 𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
∭𝜙𝜙𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴,𝑄𝑄 𝑥𝑥,𝑦𝑦, 𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐿𝐿𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶𝐶𝐶,𝐶𝐶𝐶𝐶𝐶𝐶

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶,𝐶𝐶𝐶𝐶𝐶𝐶

𝑃𝑃𝑜𝑜
𝑃𝑃𝑒𝑒


	The New World of Engineered SSL
	SSL: two decades of technical progress
	 SSL GC 1: Valley of Droop           SSL GC 2: RYG Gap
	SSL GC 3: Expanded Functionality
	SSL GC 4: New Applications
	SSL GC 5: Application Efficacy
	If the future is like the past:�more light = more productivity
	Slide Number 8

