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Special Relativity (SR) is the cornerstone for modern physics and variety of applications. SR is based on two postulates, the principle of relativity (the first postulate) and the principle of constancy of speed of light (the second postulate). Recently we have (1) shown that the light propagate as particles/photons in the "pure" wave experiments, such as in double slit and grating experiments; (2) proposed experiments to measure the speed of the photons by an observer moving relative to the source and thus, to test the second postulate for photons. In this article we propose a classroom experiment to test the second postulate.

If the experiments show the existence of interference pattern (the negative result), the constancy of the speed of the photons holds, namely the second postulate of SR is experimentally confirmed. If the experiments show no interference pattern (positive result), then the propagation speed of photons is not constant, namely, the second postulate of SR is disproved. Either negative result or positive results would be profoundly significant.

Introduction

Young's double slit experiment has been considered as the "pure" wave experiment and showed that light propagate as waves in the aether. The constancy of speed of light propagating as EM waves in the stationary aether frame was suggested by Maxwell-Lorentz electromagnetics (1895). An important Mirror-12 Sun consequence of this theory was that the speed of the light as the EM wave is independent of the velocity of the source [START_REF]History of Special Relativity[END_REF].

Later, the Michelson-Morley experiment proved the non-existence of the aether [START_REF] Michelson | On the Relative Motion of the Earth and the Luminiferous Ether[END_REF].

It is interesting to note that Einstein, in March 1905, submitted the article on the photoelectric effect [START_REF] Einstein | On a Heuristic Point of View about the Creation and Conversion of Light[END_REF]. In the article, Einstein proposed, the first time, the concept that light is quanta, photons.

Three months later, in June 1905, Einstein submitted another article, in which he utilized the wave natures of light to established SR that was based on two postulates, where the second postulate states that "light is always propagated in empty space with a definite velocity c which is independent of the state of motion of the emitting body" [START_REF] Einstein | On the Electrodynamics of Moving Bodies[END_REF].

Then, the duality of the wave and particle of the light was utilized.

However, 50 years later, Einstein and Feynman, among others, were still puzzled by the nature of the light/photon. Einstein wrote to M. Besso: "All these 50 years of conscious brooding have brought me no nearer to the answer to the question: What are light quanta?" [START_REF] Rashkovskiy | Is a rational explanation of wave-Particle duality possible?[END_REF]. Feynman stated that "[the double slit experiment] contains the only mystery [of quantum mechanics]" [START_REF] Feynman | The Feynman Lectures on Physics[END_REF].

Recently, we have performed modified double slit/grating experiments, which have shown experimentally that the light is not EM waves [START_REF] Peng | Double Slit Experiment Still Has Much to Offer (8): -Photons Behaving as Particles Create Curved Interference Pattern[END_REF][START_REF] Peng | Curved Interference Pattern Created by Photons Behaving as Particle---Double Slit Experiment Still Has Much to Offer[END_REF][START_REF] Peng | Photon Chamber Showing Incompleteness of Wave Interpretations of Double Slit Experiments[END_REF][START_REF] Peng | Experiments Exploring Mystery of Double Slit ---Utilizing Photon Chamber[END_REF][START_REF] Peng | Incompleteness of Wave Interpretations of Double Slit and Grating Experiments[END_REF]. Moreover, indeed, the light in the wave experiments, such as the double slit experiments and the grating experiments, do propagate as particles along the trajectories, and the trajectories distribute as wave [START_REF] Peng | Comprehensive-Double Slit Experiments Violating Wave Description and Trajectory Description ---Exploring Mystery of Double Slit Experiments[END_REF][START_REF] Peng | Comprehensive Double Slit Experiments-Exploring Experimentally Mystery of Double Slit[END_REF].

Let us compare those concepts/interpretations of the light/photons below. To confirm the second postulate experimentally, the source and the detector should be arranged to move relatively to each other. Experiments testing the second postulate of SR have been studied with the cosmological sources [START_REF] Roberts | What is the experimental basis of Special Relativity?[END_REF] and the terrestrial sources [START_REF] Roberts | What is the experimental basis of Special Relativity?[END_REF][START_REF] Apollonov | Experiments Directly Demonstrating that the Speed of Light is Independent of the Velocity of the Source: An Experimental Fact or a Misconception[END_REF][START_REF] Aleksandrov | Direct experimental demonstration of the second special relativity postulate: the speed of light is independent of the speed of the source[END_REF]. To my knowledge, the constancy of the speed of light has not been experimentally confirmed conclusively yet. We raise a question whether the propagations of both wave and particle should be in the same way or in the different way. More specifically, whether photons propagating as particle should have the constant speed and independent of the motion of the emitting source.

To measure the speed of the photons of a source (for example, the Sun) by a moving observer (for example, the observer and apparatus at rest on the Earth), to test the constancy of the speed of photons, and to answer the above question, the doable experiments have been proposed [START_REF] Peng | Testing Constancy of Speed of Photons[END_REF][START_REF] Peng | On Testing Constancy of Speed of Photons[END_REF].

In this article, we propose the experiments to test the second postulate qualitatively, which can be done in classroom readily.

Principle of Experiments

It was postulated that the light always has the same speed and are independent of the speed of the source or observer. It is a fact that two waves with different speeds will not interfere. Based on above postulate and fact, we designed the following classroom experiments to test the constancy of the speed of the light.

First let us apply the fact to the light: assume that the speed of the first light is faster than that of the second light. For convenient, we use the wave interpretation. This cycle is repeating over and over. Therefore, there is not interference pattern if the speeds of two light beams are different. The reverse is true that if there is not interference pattern when two light beams meet, the two light beams have different speeds.

Experiment: Effect of Earth's Orbital Motion with Sun as Source ---Two Paths Having Equal Lengths

Experiment-1 (Figure 2) Experiment-setup: the dotted rectangular represents the experimental apparatus that is at rest on the Earth. The partial of the photons of the Sun strikes at mirror-11, then, along path-1, reflected by mirror-12, mirror-13, and beam splitter-1, respectively, and lands on the detector. While the partial of the photons of the Sun strikes at mirror-21, then, along path-2, reflected by mirror-22, mirror-23, and beam splitter-2, respectively, and lands on the detector. The length of path-1 is equal to the length of path-2.

One will observe one of two possible outcomes.

Possible Negative outcome: if there would be interference pattern, the speed of the photons of the Sun is the constant c, and is independent of the motion of the observer.

Possible Positive Outcome: if there would be no interference pattern, the speed of the photons of the Sun is not the constant c, and is dependent of the motion of the observer. The difference between the speeds of two photon-beams is

∆𝑐 = 𝑐 ! -𝑐 " = 2𝑘𝑣.
The speed of photons along one path is faster than that along another path. Therefore, one would not observe an interference pattern (as shown by Figure 1(a)-(e)).

Experiment-2 (Figure 3): Utilizing Fiber Optic Cables Experiment-setup: the dotted rectangular represents the experimental apparatus that is at rest on the Earth. The partial of the photons of the Sun strikes at mirror-1 and gains momentum/speed, then, goes though fiber optic cable-1, reflected by beam splitter-1, and lands on the detector. While the partial of the photons of the Sun strikes at mirror-2 and loses momentum/speed, then, goes though fiber optic cable-2, reflected by beam splitter-2, and lands on the detector. Where:

Path-1: mirror-1 ---fiber optic cable-1 ---beam splitter-1 ---detector Path-2: mirror-2 ---fiber optic cable-2 ---beam splitter-2 ---detector

The path from mirror-1 to detector is equal to the path from mirro-2 to the detector.

One will observe one of two possible outcomes.

Possible Negative outcome: if there would be an interference pattern, the speed of the photons of the Sun is the constant c, and is independent of the motion of the observer.

Possible Positive Outcome: if there would be no interference pattern, the speed of the photons of the Sun is not the constant c, and is dependent of the motion of the observer.

The difference between the speeds of two photon beams is

∆𝑐 = 2𝑘𝑣.
The speed of photons along one path is faster than that along other path. Therefore, one would not observe an interference pattern.

Experiment: Effect of Earth's Orbital Motion with Sun as Source ---Two Paths Having Different Lengths

Experiment-3 (Figure 4): Experiment-setup: the dotted rectangular represents the experimental apparatus that is at rest on the Earth. The partial of the photons of the Sun strikes at guiding device-1 and gains momentum/speed, then, along path-1, reflected by mirror-1 and beam splitter, and lands on the detector. While the partial of the photons of the Sun strikes at guiding device-2 and loses momentum/speed, then, along path-2, reflected by mirror-2 and mirror-3, goes through beam splitter, and lands on the detector.

Where:

Path-1: guiding device-1 ---mirror-1 ---beam splitter ---detector Path-2: guiding device-2 ---mirror-2 ---mirror-3 ---beam splitter ---detector

The length of path-1 is not equal to the length of path-2. Possible Negative outcome: if there would be interference pattern, the speed of the photons of the Sun is the constancy c, and independent of the speed of the observer.

Possible Positive Outcome: if there would be no interference pattern, the speed of photons along one path is faster than that along another path. The speed of the photons of the Sun is not the constancy c, and dependent of the speed of the observer.

Experiment-4 (Figure 5):

Experiment-setup: The dotted rectangular represents the experimental apparatus that is at rest on the Earth. The partial of the photons of the Sun strikes at the right-side of a triangle mirror and gains momentum/speed, then, along path-1, reflected by mirror-1 and beam splitter, and lands on the detector. While the partial of the photons of the Sun strikes at the left-side of the triangle mirror and loses momentum/speed, then, along path-2, reflected by mirror-2 and mirror-3, goes through beam splitter, and lands on the detector.

Where:

Path-1: triangle-mirror ---mirror-1 ---beam splitter ---detector Path-2: triangle-mirror ---mirror-2 ---mirror-3 ---beam splitter ---detector

The length of path-1 is not equal to the length of path-2.

One will observe one of two possible outcomes.

Two Possible Outcomes of Experiments:

Possible Negative outcome: if there would be interference pattern, the speed of the photons of the Sun is the constancy c, and independent of the speed of the observer.

Possible Positive Outcome: if there would be no interference pattern, the speed of photons along one path is faster than that along other path. The speed of the photons of the Sun is not the constancy c, and dependent of the speed of the observer.

Experiment: Effect of Earth's Orbital Motion with Sun as Source ---Michelson Interferometer

Experiment-5 (Figure 6): The length of one arm may or may not be equal to the length of another arm.

One will observe one of two possible outcomes. Possible Negative outcome: if there would be interference pattern, the speed of the photons of the Sun is the constancy c, and independent of the speed of the observer.

Two Possible Outcomes of Experiments:

Possible Positive Outcome: if there would be no interference pattern, the speed of photons along one path is faster than that along another path. The speed of the photons of the Sun is not the constancy c, and dependent of the speed of the observer.

The photons of the Sun, which are reflected by the beam splitter and move to mirror-1, gain momentum/speed. While the passing-through photons keep the same speed. Thus, the speeds of the photons along path-1 and path-2 are not equal.

Experiment: Effect of Earth's Spin with Sun as Source ---Michelson Interferometer

Experiment-6 (Figure 7)

Experiment-setup: at the Sunset, one can setup the apparatus such that the original direction of motion of the photons of the Sun, i.e., before striking the apparatus, coincident with the direction of the Earth's spin. The dotted rectangular represents the experimental apparatus that is at rest on the Earth. The photons of the Sun strikes at the beam splitter. Then photons go through path-1 and path-2 respectively and land on the observer. Where:

Path-1: beam splitter ---mirror-1 ---beam splitter ---detector Path-2: beam splitter ---mirror-2 ---beam splitter ---detector

The length of one arm may or may not be equal to the length of another arm.

One will observe one of two possible outcomes.

Two Possible Outcomes of Experiments:

Possible Negative outcome: if there would be interference pattern, the speed of the photons of the Sun is the constancy c, and independent of the speed of the observer.

Possible Positive Outcome: if there would be no interference pattern, the speed of photons along one path is faster than that along another path. The speed of the photons of the Sun is not the constancy c, and dependent of the speed of the observer.

Discussion

The designed experiments can be done in classroom. One of two possible results will be observed. (1) Possible Negative outcome: if the speed of the photons of the Sun would be the constant c, and independent from the motion of the observer, then, one would observe an interference pattern on the Earth. The second postulate of SR would be confirmed experimentally.

(2) Possible Positive Outcome: if the propagation speed of partial of the photons of the Sun along the path-1 is different from that of the partial of the photons of the Sun along the path-2, then, one would no observe an interference pattern. The second postulate of SR would be disproved experimentally.

Either negative result or positive result would be observed, the classroom experiments make profound contribution to fundamental physics.

Figure

  Figure (1a): let us start from a point at which photons-1 and photons-2 are in constructive situation.

Figure 1 .

 1 Figure 1. Interference of two light beams (photons-1 and photons-2) with different speeds Figure (1b): next moment, the photons-1 move a little farther than the photons-2 and thus, the photons-1 and photons-2 are out of constructive situation.

  Figure (1c): next moment, the photons-1 and photons-2 are in destructive situation.

Figure ( 1d )

 1d Figure (1d): next moment, the photons-1 and photons-2 are out of destructive situation.
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 1e Figure (1e): next moment, the photons-1 and photons-2 are in constructive situation again.

Figure 2 .

 2 Figure 2. Testing Constancy of speed of Photons of Sun on Earth (1)

  The apparatus is moving with the Earth towards the right. When the partial of the photons of the Sun strikes at mirror-11, it gains momentum/speed. The propagation speed of photons of the Sun along path-1 becomes𝑐 ! = 𝑐 + 𝑘𝑣.When the partial of the photons of the Sun strikes at mirror-21, it loses momentum/speed. The propagation speed of photons of the Sun along path-2 is

Figure 3 .

 3 Figure 3. Testing Constancy of speed of Photons of Sun on Earth (2)

Figure 4 .

 4 Figure 4. Testing Constancy of speed of Photons of Sun on Earth (3) One will observe one of two possible outcomes.

Figure 5 .

 5 Figure 5. Testing Constancy of speed of Photons of Sun on Earth (4)

  Experiment setup: the dotted rectangular represents the experimental apparatus that is at rest on the Earth. The photons of the Sun strikes at the beam splitter. Then photons go through path-1 and path-2 respectively and land on the observer.

Figure 6 .

 6 Figure 6. Testing Constancy of speed of Photons of Sun on Earth (5)

Figure 7 .

 7 Figure 7. Testing Constancy of speed of Photons of Sun on Earth[START_REF] Feynman | The Feynman Lectures on Physics[END_REF]