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Greater precision and control

Lab Field

Less control, greater level of ñrealityò

The Nomadic Laboratory



O.M.G.



Optimizing the Daylight Ecosystem in Buildings: 
A workshop on Circadian Lighting, April 21-22, 2015

Organizers

Å Kevin Kampschroer, GSA

Å Judith Heerwagen, GSA

Å Mark Rea, LRC

~20 Invited Participants Fromé

Å Carnegie Mellon

Å Rensselaer, LRC

Å ZGF Architects

Å SERA Architects

Å Property MGMT firms

Å Manufacturers 

Å Other government agencies

ñMandate light levels for circadian 

stimulation (0.1CS minimum and 0.3 CS for 

morning daylight in selected areas) for all 

new projects and renovationsò



History of Lighting Research



Health Impacts

[ŀŎƪ ƻŦ άǎǳŦŦƛŎƛŜƴǘέ ŜȄǇƻǎǳǊŜ 
of the retina to bright light 
can disrupt the circadian 
system

Disruption has been 
associated with a host of 
maladies including: sleep 
disorders, fatigue, 
performance problems, 
hormone and metabolic 
disorders



Emerging Opportunities





Daylighting Design Performance Criteria 

for Alzheimer Care Facilities
Towards Evidence-based Practices for Improved Health
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History of Lighting Research



Well Building Standard

Well . . .
Å Critique

Å Not strictly a ñdaylightingò metric

Å No references/citations to 

underlying science (why?)

Å Only requires 75% of occupied area 

to comply

Å 4-hour/day metric discounts need to 

assess bright light stimulus for AM 

circadian resetting (6:00 ï10:00AM)

Å Many latitudes / climates would 

never comply (if daylight)

Å Problematic when view direction is 

flexible or unknown



Body Clock Must Be Synchronized 
With Environment

Average period is ~24.2h

ά[ŀǊƪǎέ όноΦсƘύ ǾǎΦ άhǿƭǎέ όнрΦлƘύ

Entrainment to 24h period requires 
daily resetting

Light is the most powerful time cue 
for resetting



Timing

Adjusting the circadian 
pacemaker is like 
pushing a child on a 
ǎǿƛƴƎΧ

ΧǘƘŜ ŜŦŦŜŎǘ ŘŜǇŜƴŘǎ ƻƴ 
the timing of the 
άǇǳǎƘέ

Adapted from Rajaratnam & Arendt, 2001



Timing

9ȄǇƻǎǳǊŜ ŀǘ ƴƛƎƘǘΧ

Adapted from Rajaratnam & Arendt, 2001

Delay wakeup / sleep onset



Timing

Exposure in AM . . .

Adapted from Rajaratnam & Arendt, 2001

Advance wakeup

(and sleep onset)



NOTE: Circadian resetting period is critical
That period is 6:00 to 10:00 AM

Perhaps exclude the 6:00 ς7:00 AM hour 
ŘŜǇŜƴŘƛƴƎ ƻƴ ǇǊƻƎǊŀƳΧΦ



NOTE: Cumulative 
occurrence masks 
spatial and temporal 
occurrence of BD 
zones



Intensity

Å bƻǘ ŀƭƭ άƭǳȄέ ŀǊŜ ŎǊŜŀǘŜŘ Ŝǉǳŀƭ

Å Circadian system takes longer to respond than visual system

Å According to Rea et al. model.

Å Lucas has another model

Å Models are becoming more complex as knowledge grows

Table: Circadian stimulus effect from various common light sources (lux)


