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TALK OUTLINE

“System of Systems Engineering” (SoSE) studies the design of an assembly of fully functional
systems expected to work as a single super-system. In this field, the entire approach has

been classical in the following senses. The physics that governs the behavior of the individual
“sub” systems is classical mechanics; and the super-system’s dynamics is treated solely in terms
of the interactions among these classical “sub” systems.

What if it could be shown that an alternative, non-classical physics governs the dynamics and
behavior of the systems at the macroscopic level, with correspondingly new testable
observations? Such a possibility, so far not entertained, will have immediate relevance to SoSE
design approach. The design of the super-system can then be approached differently, taking into
account this alternative non-classical macroscopic dynamics governing the interaction of the
“sub” systems as well.

Indeed, we already have the possibility for such a non-classical theory in the form of quantum
mechanics. The Schrédinger equation, which is at the heart of quantum theory, is applicable in
principle to both microscopic and macroscopic regimes. Thus, it would seem that we already
have in hand a non-classical theory of macroscopic dynamics, if only we can apply the
Schrédinger equation to the macroscopic realm. However, this possibility has been largely
ignored in the literature because the current statistical interpretation of quantum mechanics
presumes the classicality of the observed macroscopic world to start with. But the Schrddinger
equation does not support this presumption. The state of superposition never collapses under
Schrédinger evolution. The Born’s rule, contrived to link the wave function to the macroscopic
world treated classically at the point of observation, has led to the development of microscopic
quantum mechanics and its prodigious pragmatic success. However, its essentially quasi-
classical approach has also given rise to numerous conundrums and paradoxes, especially in
linking the quantum microscopic world and the classical macroscopic world within a single over-
arching conceptual framework. The difficulty in making this link, which is referred to as the
“measurement problem”, has remained intractable, and the problem remains unresolved even
after a century of interpretive efforts.

In an effort to avoid all the paradoxes of microscopic quantum mechanics, and to get at the
quantum ontology at the macroscopic level, | have recently argued that the deterministic
Schrodinger equation can be directly applied to the macroscopic realm, independent of current
microscopic quantum mechanics. (Gomatam, 2009) | have termed this new approach
“macroscopic quantum mechanics” or MQM. MQM would describe the observable behavior of a



macroscopic object in terms of properties that it has solely by virtue of its physical relation to
other macroscopic objects. In this sense, MQM would be new, and complementary to Newtonian
mechanics, which solely deals with properties that a macroscopic object possesses independently
of the rest of the world (its so-called primary properties). MQM would thus allow us to
scientifically examine the idea that a complex system can be seen in two different ways: as a
collection of classical sub-systems interacting in terms of classical, primary properties, as is
presently done; or as a collection of quantum sub-systems interacting in terms of quantum,
relational properties. This alternative quantum viewpoint at the macroscopic level, if
successfully developed, should lead it seems by its very nature, to new principles governing the
behavior of the super system that can reflect in our design approaches, and also yield new,
testable predictions not available within the present classical praxis of SoSE.

To sum up, the focus of the new approach is to open a way to treat the dynamical interactions of
macroscopic sub-systems on a quantum footing using MQM. Needless to add, MQM would have
repercussions not just on SoSE, but on all other fields of science and engineering.

MQM is still a new idea, and at present can best be described as a research program in its earliest
stages. In my talk, | shall discuss MQM in some detail, and try to mention its possible
implications to SOSE without claiming to provide specific future applications.
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