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Profound in Double Slit Diffraction Experiment

TAN Tianrong
(Department of Physics, Qingdao University, Qingdao 266071, P. R. China.)
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Abstract: We are in a puzzle about the double slit diffraction experiments because that we once ex-
pected that the diffraction pattern under the condition that two slit open simultaneously, is the overlaying of
two diffraction patterns under the condition that two slit open in turn, but the experimental fact gave an an-
swer in the negative. To explain such facts, various quantum mechanics interpretations were advanced. Spe-
cially, Feynman asserted that it is necessary to abandon the promise that any an electron arrived at the screen
either passing the first slit or passing the second slit, in other words, it is necessary to recognize that the elec-
tron’s movement is not orbit movement. This result is the starting point of Copenhagen interpretation, which

is regarded as the orthodox interpretation.

In the Feynman’s reasoning, a hypothesis that “the probability of the event that an electron passes
through a certain slit and arrives somewhere on the screen is independent of the condition whether or not the
other slit is open” is tacitly approved. This hypothesis is able to express as following form: The probability of
the event that an electron passes through a certain slit and arrives somewhere on the screen under the condi-
tion that two slit open simultaneously, equals the sum of two probabilities of the same event under the condi-
tion that two slit open in turn. Comparing with the superposition principle for static electric fields, this hy-
pothesis can be expressed as that “the probabilities obey superposition principle”, and is called “superposition

hypothesis about probabilities” herein.

Abandoning this hypothesis, we can still remain the classical promise that an electron‘s movement is an
orbit movement. However, there are two points have yet to be comfirmed: Firstly, the probability of the event
that an electron passes through certain slit and arrives somewhere on the screen is sure dependent of the con-
dition whether or not the other slit is open a single electron. Secondly, the movement of an electron is sure

the orbit movement.

Key words: double slit diffraction experiment; Feynman; total probability formula; superposition prin-

ciple; Boolean algebra
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