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Non-Interference Patten Near Double Slit ---Violates Wave Interpretations

The standard interpretation of Young's double slit experiment is that the light behaves as waves before and after passing through the diaphragm of the double slit. There is one primary maximum intensity at the central position of the interference pattern. Recently, the photon chamber has been proposed and utilized to study the behavior of photons near the detecting screen. The experiments show that the light, near the screen, behaves as photons propagating along the straight-line trajectories that distribute as waves. In this article, we place the photon chamber near the diaphragm of the double slit.

The Experiments show that (1) at 2 mm to 150 mm range from the diaphragm, there are two primary maximum intensities, i.e., the pattern is non-interference, which violates the wave interpretations; (2) the light beams behave as photons, which violate the wave particle duality and Bohr's complementarity. Photon track-1 Photon track-2 Photon Chamber Double slit L Photon chamber Double slit Photon track-1 Photon track-2

Introduction

Young (1801) performed the double slit experiment and shown the interference of light, which supports the wave theory. The standard interpretation of Young's double slit experiment is that the light behaves the same as waves before and after passing through the slide of the double slit. Namely, until strike on a detector, photons behave as waves and interfering. Maxwell (1865) shown theoretically that the electromagnetic (EM) waves move at the same speed of light and thus, predicted that the light is EM waves. Einstein (1905) explained the photoelectric effect by assuming the light is photons. Then the waveparticle duality emerged. Neither one of two contradictory pictures, wave and particle, can separately explains the phenomena of light fully. Bohr's complementarity principle (1927) states that a complete knowledge of phenomena requires a description of both wave and particle properties. It is impossible to observe both the wave and particle aspects simultaneously in the same experiment.

The nature of photon puzzled Einstein. He 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?" [6].
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Feynman (1956) called "[the double slit experiment] contains the only mystery [of quantum mechanics]" [START_REF] Peng | Comprehensive Double Slit Experiments---Exploring Experimentally Mystery of Double Slit[END_REF].

Recently, the particle nature of light in the double slit and cross-double slit experiments has been confirmed, while the wave-like distributions still exist simultaneously [START_REF] Peng | Comprehensive-Double Slit Experiments Violating Wave Description and Trajectory Description ---Exploring Mystery of Double Slit Experiments[END_REF][START_REF] Gupta | A Report on the Wilson Cloud Chamber and its Applications in Physics[END_REF][START_REF] Glaser | Some Effects of Ionizing Radiation on the Formation of Bubbles in Liquids[END_REF]. However, at the near field, the double slit experiments violate the computer simulation of the pilot wave theory [START_REF] Anderson | The Positive Electron[END_REF][START_REF] Peng | Photon Chamber ---Showing Particle Nature of Light in 1D-Grating Experiments[END_REF]. The photon chamber was proposed and applied it to the typical wave experiments, such as, the double slit, 1D grating and 2D grating experiments, to exam whether the light beam behave as particles (photons) in those experiments [START_REF] De Broglie | Interpretation of quantum mechanics by the double solution theory[END_REF][START_REF] Philippidis | Quantum Interference and the Quantum Potential[END_REF][START_REF] Holland | The Quantum Theory of Motion, An account of the de Broglie-Bohm causal interpretation of quantum mechanics[END_REF][START_REF] Goldstein | Bohmian Mechanics[END_REF]. We observe both the particle nature and the wave-like distribution of light simultaneously in the same experiment. The experimental results are visually observable without ambiguity.

The photon chamber may be used to study the mystery of the double slit experiments, the nature of light, wave-particle duality and complementarity principle.

According to the Bohr's complementarity principle, the observation of one phenomenon, say wave distribution, precludes the observation of the other, say the particle nature. Namely, either (1) these two phenomena cannot be observed simultaneously in the same experiment; or (2) if these two phenomena can be observed simultaneously in the same experiment, then the interpretation of the phenomena given by the wave theory is not complete, the Bohr's complementarity principle is violated, and the standard wave-particle duality is violated.

With the photon chamber, the double slit/grating experiments show the coexistence of the particle nature and the wave distribution of the light in the same experiments simultaneously. A complete theory should be able to interpret the phenomena.

Standard Description of Interference Pattern of Double Slit Experiment

First, let us briefly review the standard description of the interference pattern of the double slit experiments. The light propagates as waves and interferes after passing through the double slit. The interference pattern is formed on the detecting screen (Figure 1). To describe the pattern, the standard formular is, for 𝐿 ≫ 𝑑,
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Where "d" is the spacing of the double slit, "L" is the distance between the double slit and the screen, and "𝑦 𝑚 " is the distance of the m th fringe from the position of the primary maximum.

Eq. 1 shows that there is only one primary maximum intensity at 𝑚 = 0.
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The intensity 𝐼 is proportional to the time average of the square of the total electric field 𝐸. For the small angle 𝜃, the intensity is

𝐼 ∝ 〈𝐸 % 〉 = 𝐼 & 𝑐𝑜𝑠 % 5 '$ "# 𝑦 ! 6
(2)

When 𝑦 ! = 0, the intensity has the maximum value 𝐼 = 𝐼 & .

Thus, according to the standard optical wave and EM wave descriptions, there is only one maximum intensity in the interference pattern after passing through the double slit.

Experiment with Photon Chamber

The photon chamber has been applied near the detecting screen in the double slit experiments. The photon chamber shows that the wave interpretation of the double slit experiment is incomplete.

Since the photon chamber can be place along the light beam trajectories, the photon chamber shows the evolution of the tracks/interference patterns from the screen to the double slit.

In this article, we utilize the photon chamber to study the mystery of the double slit experiment near the double slit. The experiments show that the wave description of the interference pattern is incomplete.

Experiment-1: the wavelength is 𝜆 = 650 𝑛𝑚, the dimension of the photon chamber is 60 x 60 mm (Figure 2). Laser of the double slit. We observed two photon tracks, which indicates that from the diaphragm to the far side of the photon chamber, at least up to 65 mm, the light propagates as photons along the straight-line trajectories, but the trajectories do not distribute as waves.

Two photon tracks represent two primary maximum fringes.

Therefore Equation 1 and Equation 2 are not suitable for describe the behavior of the photons from the double slit up to this distance, 65 mm. Observation-2 (Figure 4): placing the photon chamber with the far side at 80 mm from the diaphragm of the double slit. We observed two photon tracks, which indicates that from the diaphragm to the far side of the photon chamber, at least up to 80 mm, the light propagates as photons, not as waves.

Two photon tracks represent two primary maximum fringes. Therefore Equation 1 and Equation 2are not suitable for describe the behavior of the photons up to this distance. Observation-3 (Figure 5): placing the photon chamber with the far side at 100 mm from the diaphragm of the double slit. We observed two photon tracks, which indicates that from the diaphragm to the far side of the photon chamber, at least up to 100 mm, the light propagates as photons, not as waves.

Note that Figure 5 also shows the two light spots at the two slits of the double slit, what the two light spots represent agrees with that two photon tracks represent.

Two photon tracks represent two primary maximum fringes. Therefore Equation 1 and Equation 2are not suitable for describe the behavior of the photons up to this distance. Observation-4 (Figure 6): placing the photon chamber with the far side at 120 mm from the diaphragm of the double slit. We observed two photon tracks, which indicates that from the diaphragm to the far side of the photon chamber, at least up to 120 mm, the light propagates as photons, not as waves.

Note that Figure 6 also shows the two light spots at the two slits of the double slit.

Two photon tracks represent two primary maximum fringes. Therefore Equation 1 and Equation 2are not suitable for describe the behavior of the photons up to this distance. Observation-5 (Figure 7): placing the photon chamber with the far side at 150 mm from the diaphragm of the double slit. We observed two photon tracks, which indicates that from the diaphragm to the far side of the photon chamber, at least up to 150 mm, the light propagates as photons, not as waves.

Two photon tracks represent two primary maximum fringes. Therefore Equation 1 and Equation 2are not suitable for describe the behavior of the photons up to this distance from the double slit.

Experiment without Photon Chamber

We have shown the existence of two maximum intensity in the standard double slit experiments by the photon chamber. Now let us show that this phenomenon is independent of the photon chamber.

Experiment-2 (Figure 8): showing two light spots on the double slit, when the light passes it.

To take a clear picture of two light spots, we insert a double convex lens to enlarge the image (Figure 8). 

Summary

The experiments show that up to certain distance from the diaphragm of the double slit, the light propagates as photons along the straight-line trajectories (Figure 3 to Figure 8), no as waves. Within the Thus, Equation-1 and Equation-2 of the standard optical wave theory/EM wave theory cannot describe this phenomenon, although both equations can describe the interference patten on the screen (Figure 1). Namely the standard optical wave and the EM wave interpretations are incomplete.

After 150 mm, photons start to merge and gradually form the standard interference pattern. When one places a screen at the position near the double slit, the two maximum intensities, instead of an interference pattern (Figure 1), will show (Figure 8).

With the photon chamber, "these rather ancient experiments continue to surprise. Something more to ponder" (Ian Miller). "The double slit/grating experiments have much to offer" (Vivien Pinner).

Historically, the exploration of the nature of the light reached basically two concepts: wave and particle.

1) Wave theory: Huygens (1678).

2) Particle theory: Descartes' (1637) and Newton's (1704) corpuscular/particle theory of light, which was dominant.

Until 1801, 100 yeas later, Young's double slit experiment revived Huygens' wave theory, which is considered as the fundamental experiment of the wave theory of optics.

Until 1905, 100 yeas later, Einstein's photon theory revived, in some sense, the particle theory.

Since then, the wave-particle duality emerged. Namely the wave nature and the particle nature of the In this article, we show experimentally that, even in Young's double slit experiments (the pure wave experiment), the light behaves as photons, but not as wave near the double slit. This conclusion is based on two experimental facts, up to certain macroscopic distance, (1) the light produces two straight-line photon tracks shown by the photon chamber; without photon chamber, this phenomenon would not be observed; (2) the produced pattern is non-interference and then, when the distance increases, the non-interference gradually evolves to the interference patten. Namely the noninterference and the interference patten coexist in the same "wave" experiment.

The experiments in this article suggest that the optical wave interpretation and the electromagnetic wave interpretation are not complete. Also, the wave particle duality and Bohr's complementarity principle are violated experimentally.
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 1 Figure 1. Standard Interference Pattern of Double Slit Experiment: One Maximum Intensity
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 2 Figure 2. Schematics of Double Slit Experiment with Photon Chamber
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 4 Figure 4. Photon Tracks ---Far Side of Photon Chamber is 80 mm Away from Double Slit
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 5 Figure 5. Photon Tracks ---Far End of Photon Chamber is 100 mm Away from Double Slit
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 6 Figure 6. Photon Tracks ---Far End of Photon Chamber is 120 mm Away from Double Slit

Figure 7 .

 7 Figure 7. Photon Tracks ---Far End of Photon Chamber is 150 mm Away from Double Slit
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 89 Figure 8. Double Convex Lens is 100 mm Away from Double Slit Observation (Figure 8: Top view): the light passes through from the facing-laser-side to the facingscreen-side of the double slit. When the light comes out the facing-screen-side of the double slit, the two light spots show on the facing-screen-side surface. To take picture of it, we place a double convex lens between the double slit and a screen. Then the enlarged image of the two light spots shows on the screen.

  range, L = 65 -150 mm, of the distance from the diaphragm of double slit of spacing 1 mm, the two maximum intensities are shown instead of one maximum intensity of the standard interference pattern (Figure1).
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 9 Figure 9. Two Maximum Intensities of Double Slit Experiment (Near Double Slit) For comparison, inserting Figure 1 bellow.

  Photon track-1