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Abstract: What is the nature of light? Particle or wave? How fast is the speed of light? These are 

all basic questions of physics. From points of philosophy and observation, it is demonstrated that 

the nature of light is a kind of particle, and many photons’ group behavior is of characteristics 

similar to the wave. Reflection, diffusion, refraction and transmission of light are all phenomenon 

of matter’s attraction, absorption and re-emission of photons. Until now, there is no accurate means 

of measuring the speed of light. For the speed of starlight relative to the earth, the closer to the 

earth, the closer to the speed of light emitted by a light source on the earth relative to the earth. 

Physics field is composed of space and tiny particles. 

Résumé: La nature des particules de lumière ou des ondes? La vitesse de la lumière est comme 

rapide? Ce sont des questions fondamentales de la physique. À partir de le philosophie et 

l'observation, l'article explique d'une nature corpusculaire de la lumière, leurs comportements en 

groupe sont dans une classe ondes. De réflexion, la diffusion, la réfraction et de transmission de la 

lumière sont la matière de la lumière pour attirer, absorber et à ré-phénomènes d'émission. Il 

n'existe aucun moyen précis de mesurer la vitesse de la lumière. La vitesse de lumière par l’étoile 

rapport à la Terre, plus la planète, la clôture plus de lumière à la planète étant donné la vitesse de la 

lumière par rapport à la Terre. Le champ est composé de l'espace et les particules minuscules. 
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The nature of light has always been the focus of the 

physical sector concerned. However, it has been 

controverted but it has been in a situation rarely being 

studied . The study on the nature of light enables [1]

people to explore the microscopic world and the 

evolution of the universe, and reveal the unknown 

phenomenon better. For the description of the nature of 

light, in the theoretical circles there are three theories: (1) 

wave, (2) particle, (3) wave-particle duality. Associated 

with the nature of light, the speed of light  and the [2-5]

essence of the field have always caught people's attention. 

This paper, from points of philosophy and observation, 

give the demonstration that the nature of light is a kind of 

particle, and then explore the speed of light measurement, 

finally outlined the nature of the field.

Ⅱ . THREE TRADITIONAL THEORIES ON THE 
NATURE OF LIGHT 

A. Light is a kind of wave 

In the spread process, mechanical wave has phenomenon 

of interference, diffraction and so on. So does light. 

According to the phenomenon analogy, it can infer that 

the nature of light is a kind of wave, rather than a kind of 

particle. 

B. Light is a kind of particle 

In the light irradiation, the phenomenon of an object 

emitting electrons is called the photovoltaic effect. 

Therefore, it can infer that light is a kind of particle, 

rather than the wave. 

, 86-335-8079211 



C. Wave-particle duality  

Such doctrine believes that the light is a wave, but also a 

particle. The wave talked about here is a kind of 

probability wave, only meaningful to a large number of 

photons. The particle talked about here refers to its 

non-continuity. 

 The effect of the single photon often manifests ⑴

particle nature; the effect of a large number of photons 

often manifests wave nature [6]. ⑵ Light of high 

frequency often show the particle nature; and light of low 

frequency often show the wave nature.  light often ⑶

behaves the wave nature when propagation; and often 

behaves the particle nature when interacts with the 

material. 

Ⅲ. THE ESSENCE OF LIGHT IS PARTICLE 
WHOSE GROUP BEHAVIOR WITH THE 
CHARACTERISTICS SIMILAR TO THE WAVE 

    The world consists of space and matter distributed 

in space. Matter distributes in the form of particles in 

space. Particles can be divided into different levels. For 

example, the sun, the earth, car, atom, electron, photon 

and so on. The nature of light is a kind of 

particle——photon. It is a level of the physical structure. 

Photon is material with mass and energy. Photon is 

composed of much smaller particles. Because people still 

observe the world by light, there is no way clearly 

observing the material even smaller than the photon; 

however starlight passed the sun nearby is attracted by 

the gravity of the sun, which proved that substances even 

smaller than the photon exist. When people invented 

means of observing the world by particles much smaller 

than the photon, the structure of the photon can be 

observed. 

As the nature of light is particle, then how to explain the 

wave characteristics of light? Luminous objects are 

regularly emitting a series of photons. For a single 

photon, there is only the particle nature, and the absence 

of the wave characteristics (the internal structure of the 

photon must also have the wave characteristics, not be 

discussed here). For the light, that is, in terms of a series 

of photons, is of both particle nature and characteristics 

similar to the wave[7]. For example, it was figuratively, 

for the parade unit in the Tian An Men Square, a single 

person or a car can be seen as a particle that composes a 

phalanx being of several rows, being of cycles; a phalanx 

can be seen as a particle group, one by one phalanx has 

regular movement, and has characteristics similar to the 

wave.                                                     

In order to distinguish wave motion nature of the 

mechanical wave, the characteristics of groups of 

photons similar to the characteristics of mechanical wave 

is called the characteristics similar to the wave. 

Ⅳ. REFLECTION, SCATTERING, REFRACTION 
AND TRANSMISSION OF LIGHT 

Reflection, scattering, refraction and transmission of 

light are processes that photons are attracted, absorbed 

and re-emitted by the particles within the object when 

encounter an object. This process takes time. The degree 

and way of different objects to attract, absorb and re-emit 

of light are different. Attracted by objects, light can 

deviate from the original direction of movement. After 

object absorbs light, the light can be re-emitted in the 

same frequency, can also be-emitted in other frequency, 

can also be released in other forms of mater, and can also 

exist inside the object. Re-emit contains reflection to the 

object emitting incident light, refraction and scattering 

inside the object, and transmission through an object. For 

example: black body absorbs light more and emits light 

less, in the irradiation of light, whose temperature raises 

and that releases heat rays; the solar cells absorb the light 

energy to change into electrical energy and store 

electrical energy up; transmission of glass is good, while 

the iron is poor. 

Ⅴ. MEASUREMENT OF THE SPEED OF LIGHT 

The speed of photon relative to light source is the escape 

velocity of the photon. inside the light source revolves 

around a core at the high speed. When its tangential 

velocity is greater than or equal to the escape velocity, 

the photon will sent out from the light source. As the 
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speed of satellites to reach or exceed the escape velocity 

of the earth, the satellite will send out from the earth. 

In 1607, Galileo conducted the earliest experiment of 

measurement of the speed of light. Galileo's approach is 

to allow two persons were standing in two mountains 

separated by a mile away, each person holding a lamp, 

the first person raised the lamp first, the second person 

raised his own lamp as soon as he saw the first person’s 

lamp, the time interval from the first person raised lamp 

to he had seen the light of the second person is time that 

light propagates two miles away. However, light travels 

so fast that this method will not work. But Galileo's 

experiment lifted the curtain of study on the speed of 

light in human history. 

Until modern times, there has been a variety of methods 

to measure the speed of light, but these methods are 

based on the reflection method of measuring the return 

speed of light. There is no approach measuring one-way 

speed of light yet. 

  There is a question. Photons after the specular 

reflection are the result of the occurrence of atomic 

absorption of photons resulting transition to the high 

energy level and then back to low-energy-level emitting 

photons, or are the result of the occurrence of direct 

reflection of pinball? Because of the presence of the 

photoelectric effect, it is clearly that the later is not 

established. Therefore, the reflection process of photon 

goes through the process that atomic absorption 

transitions to the high energy level and then transitions to 

the low-energy-level emitting photons. This process 

takes time. This shows that the method of reflection is 

not measuring the speed of light itself. It is the apparent 

velocity including the reflection process. The true speed 

of light is faster than the return speed of light measured 

by the reflection. 

It can be seen from the measurement methods of the 

speed of light, even if the reflection time of light can be 

ignored, these methods can only measure speed relative 

to the light source or the reflector. 

Photons will interact with matter when encounter 

substances. Whose action is weak will change the travel 

direction of photons. Whose action is strong will absorb 

the photons. It all depends on that when to emit, by 

which form to emit, or whether it also emit the same 

photons or not. The process that photons propagate 

within the material, is the process that photons interact 

with the matter, and is the process of absorb and re-emit 

of light. Because the speed and degree of different 

materials to the absorption of light and re-emitting are 

different, so transmission speed and degree of refraction, 

transmission and reflection are different when light 

travels in different media. In space, the speed of light 

relative to the light source has a relatively established 

range. As the light was absorbed and re-emitted by the 

medium (without space) in the process of transmission 

within the medium (without space), so propagation 

velocity of light relative to the medium (without space) 

in the medium (without space) is related to the nature of 

the medium, has little to do with the speed of the original 

light source, and also has a more defined scope. On the 

earth, the density of matter in vacuum (there are 

materials in vacuum. Vacuum is not equal to space.) is 

the lowest, the speed of light spreading in a vacuum is 

the fastest. 

The current status of the speed of light measurement 

technology are: (1) There is no means of measuring the 

one-way speed of light; (2) The return-way speed of light 

measured by reflection method is not the true speed of 

light; (3) As the speed of light is too fast, there is no way 

to accurately measure the speed of light relative to the 

measuring instruments when there is relative motion of 

the light source relative to the equipment of 

measurement; (4) As the starlight was interfered with the 

universe material or absorbed and then be re-emitted 

during the journey to the earth. The speed of the starlight 

reaching the earth relative to the earth is similar to the 

speed of light emitted by a light source on the earth 

relative to the earth. Even if the invention of the one-way 

speed of light measuring instrument in the future, it is 

still difficult to observe the difference between the speed 
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of starlight and the speed of light emitted by fixing lamp 

on the earth. 

(5)  The field is composed of space and tiny particles. 
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