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Abstract
Young’s double slit experiment produces a single interference pattern, which has been explained as the consequence of
the Superposition of waves. The cross double slit consists of at least two components. A component is either a single
slit or a double slit or a triple slit, etc. A cross double slit experiment produces a combination of at least two interference
patterns. In this article, we propose the Superposition of patterns of cross double slit experiment: at certain distance
from the diaphragm, the complete pattern is the Superposition of the patterns produced by each component, respectively.
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The Superposition of patterns is valid for the Particle patterns and the Interference patterns at certain distances
from the diaphragm, while is not valid for the Pre-particle patterns and Transition patterns. The mystery is that when
crossing two or more components at an angle, the fine structures emerge, which destroyed the Superposition of patterns.

We show the Superposition of patterns in detail to provide phenomena for further theoretical study.



1. Introduction

The Young’s double-slit experiment produces a single interference pattern that is explained as the consequence of the
Superposition of two waves [1]. To study the Feynman’s mystery of the double slits, the double slit experiments have
been extended to the cross double slit experiments [2]. The cross double slit consists of at least two components crossing

at the one point. A component is either a single slit (Figure 1g) or a double slit (Figure 1a) or a triple slit (Figure 1d),

etc. A cross double slit experiment produces a combination of at least two interference patterns (Figure 1).

Figure 1. (a) three equal spacing double-slits crossing; (b) five equal spacing double-slits crossing;

(c) a narrow spacing double-slit crossing a wider spacing double-slit; (d) a double-slit crossing a triple-slit; (e) a single
slit and three equal spacing double-slits crossing; (f) single slit, narrow spacing double slit and wider spacing double
slit crossing; (g) single slit, equal spacing triple slight and non-equal spacing triple slit crossing; (h) two single slits,

double slit and non-equal spacing triple slit crossing; (i) single slit crossing equal spacing triple slit
Figure 1 shows several examples of the diaphragms and the complete patterns [3]. Hereafter, for simplicity, we
refer them as “Cross-double-slit”. Figure 1 shows that the pattern of each experiment consists at least two interference
patterns crossing at the same point; each interference pattern is produced by corresponding component. Hereafter, for
simplicity, we refer the diffraction patterns and interference patterns as “Interference pattern”. However, we have shown

that photons produce both non-interference patterns and interference patterns in the same classical wave experiment [4].

We raise a question whether the complete pattern of a cross double slit experiment is the superimpose of patterns
produced by each component, respectively?
In this article, we propose the Superposition principle of patterns for the cross double slit experiments and then,

study the Superimpose of patterns in detail to provide phenomena/evidence for further theoretical study.

2. Superposition of Patterns in Single Slit Crossing Double Slit Experiment.

Let us propose a new principle below:



Superposition principle of patterns: at certain distance from the diaphragm of a cross-double-slit wave experiment,
the complete pattern consists at least two patterns crossing at the same point; each pattern is produced by corresponding
component.

Let us consider the simplest wave experiments: a single slit experiment (Figure 2a), a double slit experiment
(Figure 2b) and a single slit crossing a double slit experiment (Cross-double-slit) (Figure 2c). The experimental setup

of the cross double slit (Figure 2c¢) is the superimpose of the single slit (Figure 2a) and the double slit (Figure 2b).
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Figure 2. (a) single-slit and pattern; (b) double-slit and pattern; (c) cross-double-slit and pattern

(a)

It is obvious that the interference pattern (Figure 2c) is the Superposition of the interference pattern (Figure 2a) and the
interference pattern (Figure 2b). Namely, the interference pattern (Figure 2c) is the Superposition of two interference
patterns.

Next let us study whether the Superposition principle of patterns is valid for the non-interference patterns of the
cross double slit experiments. We utilize the lens in the single slit (Figure 2a), the double slit (Figure 2b) and the cross
double slit (Figure 2¢) experiments respectively.

Experimental setup (Figure 3): placing the lens between the diaphragm (of either single slit, or double slit or cross
double slit) and the screen at difference distance L from the diaphragm.

Observation (Figure 4): for comparison, we place the lens at the same distance for each step for each experiment
(Figure 4).
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Figure 3. Experimental setup
Observations and Comparison: shown in the following table.

Table: Superposition patterns and Non-Superposition patterns
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3. Summary

The Superposition principle of patterns for cross double slit experiments is valid for the Particle patterns and the

Interference patterns at certain distance from the diaphragm, while is not valid for the Pre-particle patterns and Transition

patterns. The mysteries are

(1) when components crossing at one point, the fine structures emerge, which destroyed the Superposition principle of
patterns;

(2) when a photon is passing through the RED dot in the following figure, should the photon behave as it is in the
single slit, or in the double slit, or random?

Single slit crossing double slit
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