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LIGHT
and the challenge of prescriptive standards



DISPLAY  &

PRESERVE

what museums do…..



Just Noticeable Fade = 1.5 -20 years 

Total Fade = 50-600 years 

50 Lux
Very light sensitive objects

❖ TEXTILES
❖ WATERCOLORS
❖ WOOD
❖ COLOR PRINTS
❖ FELT TIP MARKER



What is light?



UV

Assessing Light, UV, and IR

LIGHT IR





Phosphor

REMOTE PHOSPHOR 
DISK  SITS OVER LEDs

Blue LED

SMASHED OPEN BULB 
SHOWING LEDs

+



BLUE LEDS





BLUE LEDS + Remote Phosphor



UV

Assessing Light, UV, and IR

LIGHT IR



Optical energy assessments….. 

• Light

• Material Damage

• Circadian Response

• Optical Safety

Assessment Criteria

1. Action spectra 

2. Quantity of action spectra

3. Duration of exposure



CIE 1931 Standard 
Colorimetric Observer: 
functions used to map 

blackbody spectra to XYZ 
coordinates

Photopic and Scotopic
Response

SOURCE:  IES

ACTION

SPECTRA

ACTION

SPECTRA



QUANTITY



METRIC UNIT USE

Luminous 

Flux

• Lumen Quantify potential light spread in 

all directions

Illuminance • Lux = lumens/ meter2

• Footcandles= lumens/foot2
Quantify light striking surface

Luminance • Candella/ Meter2 (cd2) Quantify light directed toward eye
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Luminous 
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10.76 LUX = 1 FOOTCANDLE



METRIC UNIT USE

Luminous 

Flux

• Lumen Quantify potential light spread in 

all directions

Illuminance • Lux = lumens/ meter2

• Footcandles= lumens/foot2
Quantify light striking a surface

Luminance • Candella/ Meter2 (cd2) Quantify light directed toward eye



DURATION



Additional Criteria that Effect Visibility

1. Reflectance of surfaces
2. Contrast between surfaces
3. Age of Viewer



GLOSS



Additional Criteria that Effect Visibility

1. Reflectance of surfaces
2. Contrast between surfaces
3. Age of Viewer



The Decline in Retinal Illuminance with Age
(Source: IES)



Optical energy assessments….. 

• Light

• Material Damage

• Circadian Response

• Optical Safety

Assessment Criteria

1. Action spectra 

2. Quantity of action spectra

3. Duration of exposure



BLUE LIGHT HAZARD AND ipRGC RESPONSE

Courtesy Dr. Michael Royer, PNNL 



Courtesy Dr. Michael Royer, PNNL 

Melanoptic Response



Courtesy Dr. Michael Royer, PNNL 



PC – Phosphor Converted LED





BLUE LEDS



LUMINANCE BASED DESIGN



REAL 

WORLD 

EXAMPLES





Luminance Heat Map





Cataracts



Retinis Pigmentosa



Glaucoma



Macular Degeneration





HOW MUCH LIGHT DO PEOPLE REALLY NEED TO 

SAFELY NAVIGATE THE BUILT ENVIROMENT?  
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