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Abstract

Artificial light source refers to a kind of luminous products and materials
produced by people in daily life through their own inventions. With the im-
provement of science and technology, people's living needs continue to im-
prove, the continuous progress of society, but also promote a series of artifi-
cial lighting equipment development and update. From the traditional torch, to
today's LED lamps and fluorescent lamps, although they meet people's daily
needs, but ignore the health problems of lighting. In fact, unhealthy lighting
has profoundly affected human health, but few people pay attention to it. In

this paper, the changes of the artificial spectroscopic light sources and the ac-
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Introduction

Since the 19th century, the level of development of the power industry in human society has been continuously
improved, there is a very wide range of applications of artificial light sources in all aspects of people's life and pro-
duction, from traditional incandescent lamps to the current popularity of fluorescent lamps and LED lamps, in
which the characteristics of artificial light sources have been fully explored. There are many types of artificial light
sources, and suitable artificial light sources can bring people visual health, clarity, sleep and learning efficiency im-
provements, and improve the quality of life to a certain extent.

1. The history of the development of artificial light sources

From the natural light to nowadays artificial lighting, human beings are no longer afraid of darkness, and our
lives will become colorful with light. Light sources began to appear a long time ago. At that time, its purpose was
for simple lighting, but from the earliest torches to the current variety of lights, artificial light sources have been
widely used in our lives. From 600,000years ago, people discovered fire, learned to use bonfires for warmth, and
used torches for lighting, which is the earliest artificial lighting. Artificial lighting was invented 70,000 years ago,
when dried moss and leaves were stuffed into hollows or shells, then burned to ashes with fire and placed in caves.
As early as 20,000 years ago, people discovered that animal fat (birds, fish, etc.) could be used as fuel, so there
were animal and vegetable oil lamps. Later, more than three thousand years ago, the candle was invented, it was the
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main lighting tool of the seventeenth century, which was later improved. Thus, there are oil lamps, and then, gas
lamps, which become the most important light source. People refined oil and found that it could also be used to
ignite, and then there were kerosene lamps, and in 1879Edison invented the electric lamp; In 1959, the halogen
lamp has been invented; In 1962, the high-pressure sodium lamp has been created; In 1962, the metal halide lamp
has been created; In 1969, LED lamps has been invented; In 1976, fluorescent lamps came out; LED blue light in-
troduced in 1983; In 1999, White LED light came out; LED applications and interior lighting.

2. Analysis of various light sources
2.1 Natural spectrum analysis

Natural light source mainly refers to sunlight, sunlight is a light source emitted by the sun that is absorbed by the
atmosphere and transmitted to the ground, the wavelength of sunlight is mainly concentrated between 200-4000 nm,
which is mainly 390-780 nm visible wavelength, for less than this range belongs to the category of ultraviolet light,
greater than the range of infrared light category. The effect of sunlight on humans is related to the time period of
different wavelengths of sunlight, among which blue light in the range of 415-455 nm has the highest damage to
humans, mainly causing irritating damage to vision. Sunlight also includes ultraviolet and infrared rays. According
to relevant studies in Germany, long-term exposure to ultraviolet radiation in the band of 210-320 nm for more than
5 hours will produce photokeratitis, due to the different energy of sunlight in different wavelengths to cause harm,
different wavelengths of sunlight have different effects on human health. However, in the process of long-term
evolution, people have adapted to the characteristics of natural light, and have gradually formed the same lifestyle
and life characteristics as natural light irradiation time. Before artificial light sources were widely used, people's life
rhythms were basically the same as sunlight. Therefore, sunlight is a natural light source in line with the rhythm of
human life and the law of life, although it will have a negative impact on human health in the case of a certain spe-
cial band irradiation, but in normal living conditions, sunlight is the most suitable for human survival.

2.2 Analysis of artificial light source and spectral characteristics of Zhuqiang artificial sunlight lamp

For the spectrum of tungsten lamp, red light is full and it is a healthy light, but it not bright enough, when the
wattage is larger, it costs more electricity, normally bulbs above 100watts are particularly large, because the red
light part heats up. For the spectrum of high-pressure sodium lamps, high-pressure sodium lamps emit golden-white
light when working, with high luminous efficiency, long life, good fog performance and other advantages, are
widely used in street lamps, however, in order to avoid overheating, red light has been removed and it shows poor
color. For the spectrum of fluorescent lamps, the light is relatively white, it presents more power saving than light
bulbs, but high-frequency flashing could cause visual fatigue, high radiation could damage to the brain, it contains
mercury which cause harm to the human body and the environment. LED lamp has the characteristics of energy
saving, long life and small size, but the blue light is too high which hurts eyes, and the spectrum is incomplete and
the light color is poor, it is easy to lead to weak color, since the low display, it also reduces children's color dis-
crimination ability. Warm LED reduces blue light and improves yellow light, but red light is still very low, color
rendering index is lower, although the light feels more comfortable, but the negative impact on vision is still very
large.

The spectrum of Zhuqgiang lamp is a spectral light with beneficial effects on the human body between
510nm-690nmwavelength light, and the light produced is full-spectrum illumination. Its advantages are: 1) Low
blue light. The presence of blue light can easily lead to human visual fatigue, and long-term exposure to blue light
is particularly serious for the damage caused by the macular area of the human body, which is also the most impor-
tant hazard in artificial light sources [1]. For children aged 0-12 years, blue light is the main cause of myopia. The
blue light of Zhugiang light is lower than that of ordinary artificial light sources, and the damage to vision is less. 2)
Strong color rendering. The color information of objects that can be recognized by the human eye under the illumi-
nation of strong light is more complete, and it has a very close degree of reduction compared with natural light. 3)
Comprehensive spectrum. Zhugiang light is a full-spectrum illumination, the integrity of the spectrum determines
the comprehensiveness of the light color that the human vision system can receive, and the comprehensive spec-
trum can effectively reduce the problem of color weakness disorders in the development of children and adoles-
cents, and has a positive significance for the accuracy of learning and judging color in childhood. 4) Full red light.
According to relevant studies, red light spectrum on human body irradiation has the effect of stimulating growth for
damaged cells, and the absorption of red light by mitochondria in cells can stimulate the activity of catalase, there-
by promoting cell growth and ghostwriting. In addition, relevant studies have also proposed that infrared light can
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effectively promote blood circulation after irradiation to the human body, help the human body improve the absorp-
tion efficiency of vitamin D, reduce the number of free radicals in the human body, and have a significant effect on
strengthening human immunity and slowing down skin aging.

3. Health effects of light source lighting
3.1 Effects on vision

According to relevant research studies, the improvement and optimization of lighting conditions has a significant
help to improve the vision of adolescents, and the full-spectrum lighting with soft light can effectively reduce light
pollution and improve the visibility of objects in the environment. In a Tianjin study on the impact of the improve-
ment of lighting conditions on the vision of young students, it is proposed that the average visual acuity of students'
classes is directly related to the adequacy of light in the environment, and a good light environment can effectively
improve the visual acuity level of students.

In 2015, Xiamen University conducted a three-year investigation based on the impact of light on vision, and the
results showed that a good light environment can reduce the risk of myopia in adolescents aged 9-17 years old, and
the best effect on reducing light stimulation in the healthy light band with a wavelength of 680-700 nm. The Chi-
nese Journal of Child Health also highlighted in a vision level survey study published in 2020that lighting in a spe-
cial spectral environment can effectively reduce the risk of myopia [2]. In addition, a large number of animal re-
search experiments have also shown that improving lighting conditions can improve the clarity of human visual
viewing objects, reduce visual fatigue, change dopamine metabolism in the retina, and improve eye vitality. Com-
pared with ordinary lighting environment, the full-spectrum illumination of Zhugiang light has lower blue and
infrared pollution, which is not easy to cause visual fatigue in adolescents and children, and can effectively alleviate
the problem of myopia.

3.2 Effects on mood

In addition to providing good lighting conditions for human production and life, the different spectra of the
lighting light also have a significant impact on the perception of human emotions. For example, in a warm-colored
lamp environment, the orange and red light will make people feel in a relatively warm and joyful atmosphere, while
for the cold-colored light environment, the human emotions in the blue light lighting state are more stable and
calming. Under the different color temperature standards of the light source, the general low-illumination color
temperature light can make people in a relaxed and pleasant environment, but if it is a high-illumination color tem-
perature light, it will make people's emotions irritable. In addition, relevant surveys have proved through experi-
mental studies that people's mood changes and fluctuations will be significantly different under different light color
temperature conditions [3]. Under working conditions, if the lighting conditions are bright or dark, it will lead to a
decrease in people's emotions, and the mood of employees who have been in a lighting environment for a long time
will also decrease, and for the right lighting conditions, the dynamic of the lighting environment will have a certain
stimulating effect on the emotional improvement of employees.

The full-spectrum illumination of Zhuqiang artificial sunlight lamp has been confirmed by research to stimulate
the growth of nerve cells in the hippocampus area of the human body, and can effectively improve the level of
adrenaline in the human body, regulate the normal values of human sex hormones and thyroxine, and based on the
light under a specific spectrum, it can make people perceive more intensely, have a better mental state, and reduce
the effect of negative emotional influence.

3.3 Effects on immunity

Human immunity is closely related to hormone secretion, normal human hormone levels are fixed, and changes
in human hormone levels will inevitably have an impact on health and immunity. The existing research on the cor-
relation between light and immunity is mainly reflected in sleep quality and hormone regulation levels [4]. First of
all, when the external light source irradiates the human body, the ipRGC photoreceptor cells on the retina can feel
the light stimulation, and through the hypothalamus to convert the light signal, the position of the optic nerve
chiasmatic nucleus can be changed based on the light stimulation, acting on the pineal gland of the brain, affecting
the secretion of melatonin [5]. Melatonin is an effective way for the body to regulate circadian rhythms and is a
non-visual response on neural mechanisms. The normal level of melatonin is used to regulate the body's sleep
rhythm and work and rest routine. Under normal light exposure, receiving light stimulation during the day restricts
the pineal gland to produce melatonin, and the secretion level of melatonin is highest at 2-3 o'clock at night, and
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gradually decreases after reaching its peak. The irradiation of traditional artificial light sources will have an impact
on the secretion level of melatonin in the human body, so that the light stimulation felt by the pineal gland is more
frequent, resulting in melatonin secretion disorders, which seriously affect the sleep health of the human body, and
then lead to human rhythm disorders and decreased immunity.

Compared with traditional artificial light sources, Zhuqiang artificial sunlight lamp can improve the secretion
level of hormones such as cortisol, melaton, dopamine and other hormones in the human body, promote sleep qual-
ity, maintain the stability of the human internal environment, and strengthen human immunity through
full-spectrum lighting.

4. Summary and prospects

This paper analyzes the impact of natural light sources on human health, discusses the basic characteristics of
natural light sources and Zhugiang artificial sunlight lamp spectrum, discusses the effects of artificial light sources
on human health, analyzes the specific effects of existing artificial light sources on human health from the perspec-
tive of vision, emotion and immunity, and analyzes the beneficial effects on human health under the conditions of
Zhugiang lighting. The results show that the popularization of artificial light sources has brought a new develop-
ment environment for human society, and new light source lighting is an important direction for future development,
artificial light sources have advantages and disadvantages on human health under different spectrum and wave-
length conditions, reasonable design of effective spectrum and wavelength light sources can have a positive effect
on human health, unreasonable spectrum and wavelength light sources will negative affect human health.
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