
How much blue light do we need at 
night?

Can we have our cake and eat it too?









Rod Sensitivity

Cone Sensitivity



Retinal Cone Mosaic

Williams 2011



Power spectrum curve 

Melatonin 
Suppression









Westinghouse.com



Optimal Stimulus Theory  
Robert Dick 2016

Night light spectrum should 
optimally trigger all rods and cones.

Good Spectrum trumps 
brightness or blueness.





Philips MASTER LED Expert Color LED 
5.5-50W GU10 927 24D
2700k CRI 97

2700K
CRI 97





Older Technology Outdoor & Street  Lights

CRI 25 CRI 49



LED streetlight studies

European and Chinese studies

 2700K - 3000K better (and driver preferred) than 4000K

Drivers' Preference for the Color of

LED Street Lighting

MARKO DAVIDOVIC1, LIDIJA DJOKIC2, ALEKSANDRA CABARKAPA2, ANDREJ 

DJURETIC3,

VLADAN SKEROVIC4, AND MIOMIR KOSTIC 1

The Impact of LED Colour Rendering on Reaction Time of Human

Eyes in Tunnel Interior Zone

Li-Li Dong , Qi Lou , Peng Liu , and Wen-Hai Xu

School of Information Science and Technology, Dalian Maritime University, Dalian 116026, 

China















Insurance Institute for Highway Safety, USA



National Highway Traffic Administration USA



How many scientific studies 
does it take

To change a light bulb?
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