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Separation of Optic Interference in Imagery

Abstract: In this paper an imaging system can be used to separate the interference beam in Thomas Young Interference Experiments. Then we will observe the change in the position and energy distribution of imagery. This is a new phenomenon to be discussed.
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The Thomas Young Interference Experiment in 19’ century had significant influences on physics after that, and it are stills a fundamental experiment in today’s physics. In the Tomas Young Interference Experiment, a pair of beams interfered with each other are projected an interference area, in order to observe the interlaced light and shade strips. It is a common sense that the following equation (1) is true: 
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Wherein; 
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 are a single seam optic field, respectively. 
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 is a double seam optic field, respectively. 
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Please see Fig.1 and relevant references. 

Actually, there is no evidence that equation (2) is true and as the “acquiescent or consequent” result of equation (1). 

On the basis of Young’s Interference Experiment, now, we separate the interfered beams in the interference area through an imaging method (i.e., separated beams– combined beams– separated beams) and observe the change in position of the imagery after separation and the energy distribution of it. This is a new phenomenon to be discussed. 

1. Field Distribution in Young’s Interference Experiment 

The Young’s Interference Experiment is shown as (a) in Fig.1. According to the wave theory for light beams, the distribution of magnetic field spreading from seam light source A or B doesn’t vary no matter whether A or B exists. That is to say, the light waves from A and B is independent to each other along their entire propagation paths. Thus the magnetic field resulted from single seam 
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 can be regarded the same as that resulted from double seam 
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, as shown in (b) and (c) in Fig.1. Please see also equation (1) and (2). 

We add a convex lens after the interference area to from an imagery of seams AB, as shown in Fig.2. Thus the position and energy distribution of imagery A’ or B’ for a single beam or double beams are stationary and only depends on 
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Fig.2 Separation of Optic Interference in Imagery 

However, in actual cases, the characteristics of imagery A’ or B’ vary. As the result, equation (1) is not true, i.e.: 
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wherein:
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The variation of imagery position and energy distribution as the result of variation of the magnetic field in the interference area can be referred as a “varied field”. How much is the variance? The existence of field variation can be testified with the following imaging experiment for interfered light sources.

2. Narrow Diaphragm Imaging Experiment for Interfered Beams
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Fig.3 Laser (Las) and Baffle on Q plane 

A new phenomenon occurs with the present experiment. As shown in Fig.3, a laser (Las) is placed along the central axis Z at the left side of a double seam plane Q. The divergence angle of the beams from Las is almost zero, and the length (λ) of wave of the beams is λ=750nm. A baffle is installed the right side on plane Q and can move toward left or right along axis X to cover Seam A or Seam B. We select an area (

) of narrow diaphragm on the interference plane to form the imagery. A linear ICCD receiver array is placed along axis X of imagery on plane R, in order to measure the position and energy distribution of the reverted imagery A’ and B’ along axis X. The experiment parameters are as follows: 

u: object distance, u=131.1cm

v: image distance, v=233.5cm

W: width of Seam A or Seam B, w=0.1mm

f: focus of convex lens, f=1.0m

h, H: height of Seam AB and imagery, respectively, h=1.0mm, H=4(5mm

d, D: deviation of object and imagery from the main optic axis, respectively, 2d=0.7(0.8mm, 2D=1.5(2.0mm

(x: distance between adjacent maximum value and minimum value on the interference plane, (x=1.1mm

The result is as follows: 

In Fig. 4 to 7, curve ( is the imagery of double seams AB; curve ( is the imagery of single seam A; curve ( is the imagery of single seam B. 

1. When a=2.0(x, the imaging result is: 
⑴ Fig.4 shows the ICCD data when the shade strip is at the center of the diaphragm. 
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Fig.4 a=2.0(x, the shade strip is at the center of the diaphragm
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Fig.5 a=2.0(x, the light strip is at the center of the diaphragm
⑵ Fig.5 shows the ICCD data when the light strip is at the center of the diaphragm.
2. When a=3.0(x, the imaging result is: 
⑴ Fig.6 shows the ICCD data when the shade strip is at the center of the diaphragm. 
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Fig.7 a=3.0(x, the light strip is at the center of the diaphragm
⑵ Fig.7 shows the ICCD data when the light strip is at the center of the diaphragm. 
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Fig.6 a=3.0(x, the shade strip is at the center of the diaphragm
We can deduce from above data: (. The energy distribution on curve ( and ( is different to that on curve (; ( the positions of peaks of curve ( depend on the width and position of the diaphragm; ( the difference the interval 2DL between adjacent peaks of curve ( when the shade strip is at the center of the diaphragm and the interval 2DH between peaks of curve ( when the light strip is at the center of the diaphragm, i.e.: 



 ,

As shown in Fig.4 – Fig.7. The corresponding ( values are shown in table 1. The relative variation values R are:




The corresponding R-values are shown in Table 1: 

Table 1. Variation of Energy Peaks Corresponding to Specific Positions of the Diaphragm
	
	Group 1
	Group 2

	Absolute Variation (()
	0.5mm
	0.4mm

	Relative Variation (R)
	20(
	17(


3. Conclusion
Through above imagery separation method, the variation of energy distribution in optic interference is testified. The result indicates the above equation (3) is true instead of equation (1)! For more information about the present experiment, please see the author’s article published on the website (http://www.physicswd.com/) for “Contemporary Physics World – Collection of Physic Articles”.

I disclose the current experiment to encourage others to verify it. If the results of experiments carried out by others in any location and at any time are similar to that in mine, it may prove the correctness of the present experiment.

The field separation effect in present experiment is a new phenomenon worthy of further discussion. We hope to see any new concept from it.
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