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Wave packet collapse

TAN Tianrong
(Department of Physics, Qingdao University, Qingdao 266071, P. R. China)
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Abstract: The proposition that the state of some substance is certain has two meanings: one is that the
state of the very substance is certain objectively; the other is that the subjective cognizance of the observer on
the very substance is certain. In the idea experiment Schrodinger’s cat, if after the moment that the cat is put
in the box in an hour, open the box top, then the objective state of the cat preserve unchanged, but the cogni-
tion of the observer transforms from uncertain state into certain state. That is quite an ordinary event; only
because of a concept confuse, this event is misunderstood by the event that open the box top, the objective
state of the cat transforms from uncertain into certain, it is thus concluded that the cat’s state is decided by “a
glance of the personal eye”. All of the eccentric outcomes are caused from this concept confusion.

Feynman conceived the following idea experiment: Putting a light source in a double slit diffraction ex-
periment about electrons and placing it behind two slit such that the observer can see which slit an electron
passes through, then the interference streak on the screen will vanish. Removing the light source, the streak
will appear again. In other words, interference vanishes originates from the “observing”. Such a phenomenon
is called “quantum vanishing of coherency”. Feynman’s idea experiment is improved such that it is able to be
realized. Still further, it is predicted that the result will proved that “quantum vanishing of coherency” is only
an illusion originated from a misunderstanding about measurement processes.

Feynman expressed uncertainty principle as the form that it is impossible to make designs for an instru-
ment, which is able to inform which slit an electron passes through, as well as preserve the interference pat-
tern unchanged. Still further, he said that in such a way uncertainty principle safeguards quantum mechanics.
If some one designs an instrument violated uncertainty principle in this form, the building of quantum me-
chanics will collapse. If my experimental prediction is verified, then such an instrument has been designed,
and thereby quantum mechanics has to exist in another fashion.

Key words: Von. Neumann; measurement theory; a glimpse; vanishing of coherency; uncertainty
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