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Young's double slit experiments representing the mystery of quantum mechanics have been described by wave theories and Bohm's trajectory theory. By placing shields/blockers near the detector /screen, the comprehensive double slit/cross-doble slit experiments show that the fringes are created independently and partially, which violates the wave description. In this article we show that by placing the shields contacting the slide of the double slit, the comprehensive experiments show: (1) the existence of trajectories/photons immediately next to the double slit; and (2) the trajectories cross, which violate the prediction of the computer simulation of Bohm's trajectory theory. The comprehensive double slit/cross-double slit experiments violate both wave theory and trajectory theory.

The comprehensive double slit/cross-double slit experiments provide the comprehensive phenomena/data for developing theoretical model to study the mystery of double slit, complementarity principle, wave-particle duality, wave theory and trajectory theories.

Introduction

Young's double slit experiment was performed in 1801 [START_REF] Ananthaswamy | Through Two Doors at Once[END_REF] [START_REF] Robinson | The Last Man Who Knew Everything[END_REF], which, 100 years later, led to waveparticle duality. Feynman called the double slit experiment "a phenomenon […] has in it the heart of quantum mechanics. In reality, it contains the only mystery [of quantum mechanics]" [START_REF] Feynman | The Feynman Lectures on Physics[END_REF]. Moreover, the nature of photons truly 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?" [START_REF] Rashkovskiy | Is a rational explanation of wave-particle duality possible?[END_REF].

The double slit experiments have three main explanations: classical wave theory, quantum probability wave and Bohm's trajectory theory. The Bohm theory [START_REF] Bohm | A Suggested Interpretation of the Quantum Theory in Terms of "Hidden" Variables[END_REF] [6] [START_REF] Goldstein | Bohmian Mechanics[END_REF] states that photons propagate along trajectories. One prediction of the computer simulations of the double slit experiments of Bohm theory is that the possible trajectories cannot cross.

Recently, to study the mystery of the double slit experiments and test the wave description, the comprehensive double slit experiments [START_REF] Peng | Double Slit to Cross Double Slit to Comprehensive Double Slit Experiments[END_REF] [START_REF] Peng | Double Slit Experiment Still Has Much to Offer (4): New Double Slit Experiments Violating Wave Description[END_REF] have been proposed/performed. By placing shields/blockers near the detector/screen, the comprehensive double slit/cross-doble slit experiments show that the fringes are created independently and partially, which violates the wave description.

In this article, by placing the shields contacting the slide of the double slit, the experiments show:

(1) the trajectories cross; (2) the existence of trajectories/photons immediately next to the double slit, which violate the prediction of the computer simulation of Bohm's trajectory theory.

Experiments Testing Trajectory Theory: Shield Contacting Slide of Double Slit

Concept

The Bohm theory states that photons propagate along trajectories. One prediction of the computer simulations of Bohm theory of the double slit experiments is that the trajectories cannot cross. Figure 1a and Figure 1b show the computer simulations for particles (extracted from reference [START_REF] Philippidis | Quantum Interference and the Quantum Potential[END_REF]) and for photons (Figure 1b, extracted from reference [START_REF] Kocsis | Observing the Average Trajectories of Single Photons in a Two-Slit Interferometer[END_REF]) respectively. We notice an implicit prediction that there is a triangle-shaped area immediately behind the slide of the double slit, in which there is no trajectory (Figure 1a and1b) [START_REF]Personal communication with Dr[END_REF], namely, no particle/photons pass through this area (hereafter referred both as "predictions"). To our knowledge, no experiment has either been performed or proposed to test these two predictions.

We observe that the triangle area behind the slide has macroscopic dimension. Thus, we are able to test whether there are photons in the triangular area by using a shield (Figure 2). 

Experiments Testing Trajectory Theory: Shield Contacting Slide of Double Slit

We perform two experiments to test (1) whether there are trajectories/photons in the triangular area;

(2) whether the trajectories cross in the triangular area.

Experiment-1 (Figure 3): testing the trajectory theory.

Experimental Setup: making a shield (gray colored) and gluing it to an object (Figure 3b). The shield is 2.8 mm long, 9.5 mm wide, and 0.12 mm thick. Note that the drawing (Figure 3a) is not to scale.

Figure 3 Experimental setup

Placing the shield along the virtual centerline and contacting the slide of the double slit at the position between two slits, where the spacing "d" between two slits is 1 mm (Figure 3a). Figure 3c is the picture taken from the right side of the shield, and Figure 3d is the picture taken from the left side.

Note that the "contact" is macroscopic "contact", namely, there are actually "gaps" between the shield and the slide of the double slit. More precise apparatus is designed in Appendix.

Then turning on the laser.

Observation (Figure 4): the light passing through the right-side slit shins on the right-side of the shield (Figure 4a), while the light passing through the left-side slit shins on the left-side of the shield (Figure 4b). The light spots on both sides of the shield indicate that there are light/photons in the triangle area and cross. The height of the triangle is at least the sized of the shield, 2.8 mm. Figure 5a shows the interference pattern of the double slit without the shield. Figure 5b shows the interference pattern of the same double slit with the shield, which is dimmer than that of Figure 5a.

Conclusion:

Experiment-1 shows, in the triangular area, that there are trajectories/photons and that the trajectories cross, while the interference pattern still exists on the detector/screen (Figure 5).

Experiment-2: testing the trajectory theory with wider shield.

Experimental Setup (Figure 6): making an "L"-shaped shield (gray colored) and gluing it to an object (Figure 6b). The shield is 25 mm (one inch) long, 8 mm wide, and 0.12 mm thick. The shield is placed along the virtual centerline and contacts the slide of the double slit at the position between two slits (Figure 6c and6d), where the spacing "d" between two slits is 1 mm (Figure 6a). 3. Discussion: It is reasonable to assume that without the shield (Figure 8b), the behavior of light/photons in and near the triangular area would be the same as that with the shield (Figure 8a). 

Appendix: Diaphragm for Novel Double Slit Experiments

In Experiment-1 and Experiment-2, the shields contact the slide of the double slit (Figures 3 and6). However, the "contact" is a macroscopic contact, i.e., actually, there are "gaps" between the shield and the slide of the double slit.

For more accurate double slit experiments testing the trajectory theory, we design new apparatus to eliminate the "gap" between the shield and the double slit, namely in the new design, the diaphragm and the shield are made in one piece (Figure A1).

Figure A1 Diaphragm for Novel Double Slit Experiments

The left drawing is the top view, the right drawing is the cross-sectional view. Where "a" is the width of each slit, "b" is the spacing between two slits, "X" is the thickness of the shield, "Y" is the height of the shield, "Z" is the thickness of the diaphragm. Note that both "Y" and the length of the shield are determine by the purpose of the experiment. 
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 1 Figure 1 Computer simulations of trajectory interpretation of double slit experiments
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 2 Figure 2 Outline of experiments Note that in Figure 2, we use Figure 1a for the schematic of the light experiments instead of Figure 1b, because it makes the schematic clearer. The conclusions are the same. Next, we perform the comprehensive double slit experiments to test the above mentioned two predictions of the computer simulations of Bohm's trajectory theory.
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