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Early this century a new retinal photoreceptor, known as the intrinsically-photosensitive retinal 
ganglion cell (ipRGCs), was discovered. Next to receiving input from rods and cones, this 
photoreceptor senses light via its blue-light-sensitive photopigment melanopsin. The ipRGCs 
powerfully regulate the daily 24 h rhythm of our body clock and physiology. This circadian rhythm 
enables us to anticipate dawn and dusk, and partition specific behaviours and physiology to particular 
times of the day.  

Light is the main synchronizer of the human circadian system, it can shift the phase of the circadian 
rhythm and regulates the timing and quality of our sleep, thus directly affecting our wellness, health 
and ability to sleep, or concentrate. Light in the evening and at night can be disruptive for sleep and 
cause acute suppression of the nocturnal release of the hormone melatonin. Light can increase heart 
rate, improve alertness, alleviate seasonal and non-seasonal depression, influence thermoregulation, 
and affect the electroencephalogram (EEG) spectrum. Exposure to light elicits fast responses (i.e. in 
the range of milliseconds and seconds) in the pupillary reflex or in brain activity. These effects are 
often referred to as “non-image forming” or “non-visual” responses to light and ipRGCs are known to 
be important mediators of these responses.  

In December 2018, the CIE published standard CIE S 026 “CIE System for Metrology of Optical 
Radiation for ipRGC-Influenced Responses to Light”. This International Standard defines spectral 
sensitivity functions, quantities and metrics to describe the ability of optical radiation to stimulate each 
of the five photoreceptor types that can contribute, via the melanopsin-containing intrinsically-
photosensitive retinal ganglion cells (ipRGCs), to retina-mediated non-visual effects of light in humans.  

This one-hour workshop “Use and Application of the new CIE S 026 Metrology for ipRGC-Influenced 
responses to Light” will start with short presentations in which the following topics will be addressed 

a) basic concepts of the newly defined CIE metrics and quantities 

b) effects of age and field of vision on these quantities.  

c) a calculation toolkit that assesses these metrics/quantities from the spectral(ir)radiance of 
optical radiation sources. 

d) implications of the new metrics/quantities for (il)luminance meters and wearable light sensors 

e) practical examples for various application contexts, such as workplaces, schools, hospitals and 
elderly (care) homes. 

This will be followed by a facilitated (panel) discussion with the audience. Presenters and panelists 
will include members of CIE JTC9, the committee that wrote CIE S 026.  

The outcome will be the definition of research directions, best practices and recommendations for 
light measurements and daytime and nighttime lighting designs that support human health 
and wellbeing, as well as improved guidance to existing and possible future CIE technical 
committees addressing this topic. 


