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We show for the first time that when a linearly polarized laser light incidents either a grating or a double slit, the output light is non-polarized. Namely, both grating and double slit depolarize the linearly polarized laser light. H polarizer Laser Gratin g V polarizer Laser Gratin g H polarizer Laser Gratin g lens Particle pattern V polarizer Laser Gratin g lens Particle pattern

Introduction

The double slit, grating and polarizer are three basic devices in the physical optics. A convex lens is a basic device in the geometric optics. In this article we utilize those devices to show that both a double slit and a grating depolarize a linearly polarized laser light.

Linear polarization of laser light

We use a commercial laser source that is linearly polarized as shown by Figure 1 and Figure 2 with two identical commercial polarizers. We setup two polarizers such that the orientation of one polarizer is orthogonal to another.

(1) First polarizer at a certain orientation: after passing through First polarizer, the laser light reaches maximum as shown in Figure 1. We referred First polarizer with this orientation as Horizontal (H) polarizer.

Figure 1. Commercial H polarizer and its output Figure 2. Commercial V polarizer and its output

(2) Second polarizer with orientation that is orthogonal to that of First polarizer: after passing through Second polarizer, the laser light reaches minimum as shown in Figure 2. We referred it as Vertical (V) polarizer.

(3) The laser and polarizer we utilized are commercial product and not perfect and thus, we do not have

H polarizer Laser V polarizer
Laser exactly zero output of Second polarizer. Comparing with the output of H polarizer (Figure 1), the output of V polarizer (Figure 2) is negligible small, or is approximately zero.

Grating depolarizing linear polarization of laser light

First, for comparison, we show a grating experiment (Figure 3) with a lens placed in Zone-1, but without a polarizer, and thus, we observe Particle pattern (Figure 4) [START_REF] Peng | Photoelectric Effect to Photowaves Phenomena ---New Phenomena Requiring Interpretation[END_REF]. 

Laser light passing through V polarizer and grating sequentially

Experiment-2-1: Let the laser light passing through V polarizer and the diaphragm of grating (Figure 9). 

Laser light passing through grating and H polarizer sequentially: depolarization occurs

Let us show that a grating depolarizes the linear polarization of a laser light.

Experiment-3-1: the laser light passes through grating and H polarizer sequentially (Figure 13). 

Laser light passing through grating and V polarizer sequentially: depolarization occurs

Let us show that a grating depolarizes the linear polarization of a laser light.

Experiment-4-1: the laser light passes through grating first and then the V polarizer (Figure 17). 

Experiment-4-2:

To show the output pattern we utilize a convex lens (Figure 19). 

Double slit depolarizing linear polarization of laser light

First, for comparison, we show a double slit experiment (Figure 21) with a lens placed in Zone-1, but without a polarizer, and thus, we observe Particle pattern (Figure 22). 

Laser light passing through double slit and H polarizer sequentially: depolarization occurs

Let us show that a double slit depolarizes the linear polarization of a laser light.

Experiment-5-1: the laser light passes through double slit first and then H polarizer (Figure 23). 

Laser light passing through double slit and V polarizer sequentially: depolarization occurs

Experiment-6-1: the laser light passes through double slit first and then V polarizer (Figure 27). shows that the double slit depolarizes the linear polarization of the laser light.

Summary

We show for the first time that both a 1D grating and a double slit depolarize the input linearly polarized laser beams. 
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 311 Figure 3. Experimental setup
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 5 Figure 5. Experimental setup

  To show the output pattern, we utilize a convex lens (Figure7).
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 7 Figure 7. Experimental setup
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 9 Figure 9. Experimental setup

  To show the output pattern we utilize a convex lens placed in Zone-1[START_REF] Peng | Photoelectric Effect to Photowaves Phenomena ---New Phenomena Requiring Interpretation[END_REF] (Figure11).
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 11 Figure 11. Experimental setup
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 13 Figure 13. Experimental setup

  To show the output pattern we utilize a convex lens (Figure15).

Figure 15 .

 15 Figure 15. Experimental setup: 𝑝 = 10 𝑚𝑚, 𝐿 = 50 𝑚𝑚
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 17 Figure 17. Experimental setup

  14 and Figure18shows that the grating depolarizes the polarization of the laser light.
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 19 Figure 19. Experimental setup
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 1 Figure A-1. Evolution of patterns of 1D grating experiment