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quantum physics has been deeply troubled by the philosophical
challenges posed by its principles and assumptions. Among the
most important of these is the Heisenberg uncertainty principle,
to which many studies and theories have been devoted to various
interpretations or related philosophical foundations. The present
paper, after briefly discussing the various interpretations known
about the uncertainty principle, seeks an ontological explanation
of this principle based on Sadraian substantial motion. To do
this, we've taken advantage of the non-localizability of quantum
objects, which can be a causal link between quantum uncertainty
at the surface of natural objects, on the one side, and the inherent
change that this motion causes at its fundamental level.
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Extended Abstract
Introduction: The extreme supporters of the Copenhagen

interpretation of standard quantum theory consider uncertainty
principle to be an ontological and inherent aspect of nature, accepting
it without proof. Consequently, they refer to it as an intrinsic
"principle". According to this view, uncertainty is not related to the
limitations of human knowledge and tools. Although the concept of
uncertainty is also encountered in classical physics, the difference lies
in the fact that there, uncertainty pertains to measurement errors or the
meaning of standard deviation and errors in statistical systems, which
are not inherent. The ontological perspective on uncertainty has two
significant philosophical implications:

1. It asserts that chance governs nature and denies causality.

2. It opposes and questions the existence of an external world
independent of the act of observation (realism). According to
the Copenhagen interpretation, reality is created through the
act of observation.

These philosophical implications have led some physicists to adopt
an alternative view in response to the Copenhagen perspective in order
to justify the origin of uncertainty. In this context, two fundamental
questions arose in the minds of scientists:

1. Can uncertainty have a philosophical expression?

2. How can the philosophical challenges posed by the
Copenhagen interpretation, such as the denial of realism, be
resolved?

What this article seeks to explore in a different way is the search
for a new solution to address the philosophical challenges of quantum
theory. Essentially, are the philosophical discussions considered a
threat, or do they open a new path for science towards transformation
and evolution? Can a philosophical foundation be imagined that, on
one hand, considers uncertainty within the context of existence and
reality (ontological perspective), and on the other hand, is compatible
with causality and realism?

The present paper, after briefly discussing the various
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interpretations known about the uncertainty principle, seeks an
ontological explanation of this principle based on Sadraian substantial
motion. This has been done by considering the non-localizability of
quantum objects, which can be a causal link between quantum
uncertainty at the surface of natural objects, on the one side, and the
inherent change that this motion causes at its fundamental level

Methods: This is a library based research by considering
international research works as books and articles on the foundations
of quantum theory from one side and Islamic philosophical (especially
those corresponding to Sadraian philosophy) notes and writings about
substantial motion from other side. By a comprehensive, comparative,
and conceptual analysis, it has been attempted to find out the main
aim under consideration in this research work.

Findings: It has been found that one can use a new different
approach to reinterpret and support the so-called uncertainty principle
in the standard quantum theory based on a fundamental ontological
consideration using the deep view of Mulla Sadra philosophy on the
substantial motion of objects. This has been achieved by considering
the substantial motion as the origin of the non-localizability of
quantum objects which itself can be considered as the origin of the
intrinsic uncertainty known in quantum physics.

Conclusion: Heisenberg's uncertainty principle, as one of the most
important principles of standard quantum theory, has been used by
some philosophers, philosophers of science, and even physicists to
challenge certain deep and accepted philosophical foundations in
classical physics. Notably, some prominent figures such as Einstein
and Bohm have attempted to demonstrate the incompleteness of
standard quantum theory or to propose alternative theories. They
sought to accept the uncertainty principle as merely a measurement
error, or as a relationship of indeterminacy rather than an inherent
principle of nature, or as a statistical deviation, in order to preserve
philosophical principles such as realism and causality. Two general
approaches have been adopted regarding the uncertainty principle:

1. Acceptance of this principle while avoiding philosophical



discussions or setting aside important principles such as
realism and causality (the combination of these two views
constitutes the prevailing and standard perspective);

2. A critical viewpoint towards it, seeking to provide a better and
more complete interpretation (often epistemological) of the
standard theory or even to discover alternative theories.

This article attempts to provide a fundamental explanation for
quantum uncertainty from a different and ontological perspective,
utilizing the concept of substantial motion in Sadra's philosophy,
which is based on realism and causality. This explanation is grounded
in the inherent change and motion resulting from the substantial
motion of objects, which can align with the non-localizability
characteristic of quantum objects. The concept of non-localizability of
quantum objects introduces and justifies the natural duality of wave-
particle behavior, as well as the simultaneous indeterminacy of
incompatible quantities such as position and momentum (Heisenberg's
uncertainty).

Apart from the specialized and specific discussion related to the
content of this article, more generally, this research can be considered
as an example of introducing richness of Sadra's philosophy for the
foundation and reinterpretation of modern natural theories and
phenomena.
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