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The quantum of action was found more then a century ago, but until now the meaning of quantum theory is
often claimed to be “unclear” or even “not truly understandable.” Another prejudice is that quantum theory is
only relevant for the range of atomic and sub-atomic phenomena. After a century of successful applications
without any evidence at odds with the predictions of quantum theory, and in view of the fact that at present
quantum theory is at the economic bottom of about one third of the Gross National Product, the need for a
comprehensive and even popular understanding of the principles of quantum theory, preferably dispensing with
the burden of the full mathematical apparatus, is more urgent than ever. Interestingly, there is a connection
between quantum theory and your daily-life experience, suggesting to extend and generalize the Copenhagen
interpretation in such a way that the observer and his consciousness is no longer excluded from scientiﬁc
description. Moreover, Quantum theory is easier to understood, if one realizes that its range of applicability
surpasses widely that of quantum mechanics, comparable to the way classical physics surpasses classical
mechanics. The essential new aspect is the role of abstract quantum information, referred to as Protyposis. The
idea that quantum information can have an ontological status equivalent to matter or energy was developed
more than half a century ago, but it is only rather recently that, in view of the success of experimental work, the
relevance of quantum information has been widely acknowledged. The concept of abstract quantum information
is especially helpful in the understanding of the measuring process.
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1. QUANTUM THEORY AND “DAILY LIFE”
The quantum of action was discovered more then a century ago,
but until now the meaning of quantum theory is often claimed to
be “unclear” or even “not truly understandable.” Such an opinion
can be justiﬁed with quotes from famous Nobel laureates, who
won their prizes for essential contributions to this theory. Albert
Einstein wrote “Der Alte würfelt nicht” (God does not throw the
dice). Murray Gell-Mann said: Quantum mechanics “that mysterious, confusing discipline which none of us really understands
but which we know how to use.” 1 In his famous book on quantum mechanics, Feynman wrote; “It must be recognized that this
[quantum theory] is a retrenchment in our earlier ideal of understanding nature. It may be a backward step, but no one has seen
a way to avoid it.” 2 Similar quotations can be found in numerous
places.3
The strongest discomfort results from the measuring process
which disturbs the unitary time evolution of a quantum system.
A comprehensive review on the different attempts to solve this
problem has been given by Marco Genovese.4 In this review
most of the modern attempts are addressed, but fundamental earlier work, e.g., by Heisenberg or Weizsäcker is not cited. To
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use a picture, all the various attempts remind me of an apparatus with many set screws which are to test to make it running.
I think, the problem is not so much “the transition from a microscopic probabilistic world to a macroscopic deterministic world
described by classical mechanics (macro-objectivization)” or that
the Copenhagen interpretation “is weak from a conceptual point
of view since it does not permit to identify the border between
quantum and classical worlds. How many particles should a body
have for being macroscopic?” 5 Rather the problem seems to arise
from the conceptual ﬁxation of physics to the more then 2000
years old notion of “atoms” of one or another kind as basic
structures. Quantum theory opens the possibility to recognize
that more abstract structures—quantum information—should be
viewed as the fundamental entities. This will cast some new light
on quantum theory as well as on the measuring process.
I think it is time to renew our view on quantum theory. There
are billions of experimental results, none of which contradicting
quantum theory. About one third of the Gross National Product
in the industrialized countries is generated with applications of
quantum theory; not only nuclear power plants but also computers, lasers, mobile phones and so on would be impossible without
quantum theory.
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