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Abstract—Intelligent LED lamps are most often used in intelligent 

lighting installations.  They frequently use one of two different ways to 

obtain white light. The first is the mixing of monochrome lights R, G 

and B. The second way is to mix the light of the blue diode with the 

yellow phosphor radiation. Adjusting the luminous flux in RGBW LED 

lamps causes greater changes in the position of the chromaticity point 

than in the case of CW WW LED lamps. In the case of big changes, this 

can lead to visible change in the perceived color. 

 

 

Depending on the time of year, time of day and the level 

of cloudiness, the sunlight reaching the Earth's surface is 

characterized by high spectral variability as well as 

variability in the illumination they cause. The human 

organism is adapted to such a rhythm of cyclical changes 

and uses them to regulate the daily activity [1÷5]. 

Lighting installations with smart light sources can adapt 

the lighting level and the emitted spectrum to this cycle. 

The group of smart light sources includes sources that 

allow the regulation of emitted luminous flux as well as 

correlated color temperature. 

The exposure of an individual in the afternoon and 

evening hours to white light with a cold color, which helps 

us to maintain high activity during the day and reduces the 

amount of secreted melatonin, may result in problems 

with sleep and rest. These days we are unable to avoid the 

exposure to artificial light. Assessment of its impact on 

the human body requires knowledge of its spectral nature.   

 

 

Fig. 1. Relative spectral characteristics: spectral light efficiency in 

photopic vision, circadian sensitivity and spectral sensitivity of the 

silicon detector (developed on the basis of [6÷8]). 
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Circadian effects are mainly caused by radiation in the 

380 nm to 600 nm range. The strongest influence is 

observed for a wavelength of 460 nm. It is a blue-colored 

radiation in the region of low spectral sensitivity in 

photopic vision. Therefore, we do not fully perceive this 

radiation with a force corresponding to its impact on the 

circadian cycle [9÷11], see Fig. 1. 

In order to adapt the level of lighting and the light 

spectrum to the natural daily circadian activity cycle, 

lighting installations with smart light sources are used. 

This group includes sources that give the ability to 

regulate the emitted light and change the correlated color 

temperature (spectral characteristics). At present, these are 

mainly sources based on LEDs [12]. 

In order to analyze the influence of light, the 

differences between the relative luminous efficacy curve 

for photopic vision, the circadian sensitivity curve and the 

relative sensitivity curve of the detector used should be 

considered [9, 13]. 

The correlated color temperature is determined, to the 

greatest extent, by the proportion of blue and red radiation 

[14÷17]. It should be emphasized, however, that sources 

with the same correlated color temperature and color 

rendering index often have significantly different spectral 

characteristics, see Fig. 2. 

 

 

Fig. 2.  Relative spectral characteristics of sample sources with  

Tc = 5500 K (based on own research). 

Light sources were tested, enabling the regulation of 

both the value of emitted luminous flux and correlated 

color temperature. The StellarNet Blue-Wave UVIS-50 

spectrometer was used for the measurements. 
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The first of the sources studied is the Osram Lightify 

Classic A 60 RGBW E27 lamp in which the light of a 

given spectral character is obtained by mixing RGB and 

supplemented by the light of a white diode. Increasing the 

set value of correlated color temperature resulted in a 

gradual increase in emission in the range of green and 

blue radiation (see Fig. 3). The result is a shift of the point 

on the CIE 1931 chromaticity plot (Fig. 4). Adjusting the 

value of the emitted luminous flux at the same preset color 

temperature caused changes in the spectral characteristics 

(Fig. 5), as well as changes in the location of the point and 

the MacAdam's ellipses on the chromaticity chart (Fig. 6). 

 

 

Fig. 3. Relative spectral characteristics of the Osram Lightify Classic 

A 60 RGBW E27 source at different Tc and luminous flux emitted in 

100% (based on own research). 

 

Fig. 4. Change in the position of the point on the chromaticity graph, 

Osram Lightify Classic A 60 RGBW E27 source at different Tc and 

luminous flux emitted in 100% (based on own research). 

 

Fig. 5. Relative spectral characteristics of Osram Lightify Classic A 

60 RGBW E27 source depending on the size of emitted luminous flux 

(based on own research). 

 

Fig. 6. Change in the position of a point on the chromaticity graph, 

Osram Lightify Classic A 60 RGBW E27 source depending on the size 

of emitted luminous flux (based on own research). 

The second source studied was the Osram Lightify Classic 

A 60 TW E27 lamp. The change in the color temperature 

of this lamp is obtained by properly mixing the light 

streams of the CW (cold white) and WW (warm white) 

LEDs used. This allows for smooth regulation of the 

emitted light beam and color temperature. Changing the 

preset Tc value causes appropriate control of CW and 

WW diodes and thus a change in the spectral nature of the 

emitted light (Figs. 7÷8). The adjustment of the level of 

the emitted light beam in this case did not cause any 

visible changes in the course of spectral characteristics, 

point location and MacAdam ellipses on the chromaticity 

graph (Figs. 9÷10). 

At present, only smart LED lamps allow to shape the 

spectral parameters in such a wide range.  This allows to 

imitate natural sunlight changes. 

 



doi: 10.4302/plp.v12i1.978 PHOTONICS LETTERS OF POLAND, VOL. 12 (1), 16-18 (2020) 

http://www.photonics.pl/PLP © 2020 Photonics Society of Poland 

18 

 

Fig. 7. Relative spectral characteristics of Osram Lightify Classic A 

60 TW E27 source at different Tc and luminous flux emitted in 100% 

(based on own research). 

 

Fig. 8. Change in the position of the point on the chromaticity graph, 

Osram Lightify Classic A 60 TW E27 source at different Tc and 

luminous flux emitted in 100% (based on own research). 

 

Fig. 9. Relative spectral characteristics of Osram Lightify Classic A 

60 TW E27 source depending on the size of emitted luminous flux 

(based on own research). 

 

Fig. 10. Change in the position of the point on the chromaticity graph, 

Osram Lightify Classic A 60 TW E27 source depending on the size of 

emitted luminous flux (based on own research). 

The research was conducted at the Bialystok University 

of Technology within the framework of Subject 

S/WE/3/2018. 
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