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The ultimate purpose of science is to reconstruct a world
by clarifying a modality of motion and structure. It is also
possible to express virtual worlds and to hopefully
synthesize them via mathematics and computers. The
latter makes it possible for the former to appear in the
world. By this act, scientists try to answer the question,
“what is reality?”.

There are two main perspectives through this enterprise.
One is toward the outer world, and the other is toward the
inner world. The former is related to what has been taken
to be conventional scientific discipline. A typical case is
seen in conventional physics, and is called “exophysics” in
this book. The latter enables us to be conscious of self-
referential situations, that is, the situation of including an
observer in a theory.

Otto E. Rossler took a big step towards the challenge of
the latter direction about 20 years ago. He used the word
“endophysics”, after Finkelstein, to emphasize a view-
point from within. Rossler’s philosophical background of
chaos theory and his own finding of the so-called “Rdossler
attractor” form the basis of his thoughts on endophysics,
and going beyond conventional chaos theory, his project
on endophysics includes the problems of individuality and
selfness, which have been neglected in exophysics. This
book, “Endophysics”, is an edited book of Otto Rossler’s
scientific papers on this theme, organized by Peter Weibel,
who is a most suitable person for this task.

In exophysics, reality simply obeys naive existential-
ism, that is, the existence of molecules and mechanics
forms the reality of the surrounding world. In endophy-
sics, reality is attributed to the interface between an
observer and the rest of the world. This unique reality is
comparable with the Kantian “fake reality” and/or
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psychoanalysis, but was able to be characterized in more
scientific way by Rossler: namely, as an objective reality
of a subjective type. Here, for instance, Rossler introduced
a new concept of second causality as assignment
conditions that are the third ingredient that makes it
possible for any motion to appear endophysically in
addition to the initial conditions and laws in the Newtonian
dynamics. Rossler stresses throughout this book that reality
is observer-state-relative that naturally leads to a notion of
interface or “cut”. This awareness of cut is extremely
important, since assignment conditions are necessary in the
internal situation that any observed state should be
determined relative to the observer’s state at the interface.

Rossler says that in the history of physics, such
interface-affecting causation has been taken seriously by
Boscovich, Einstein, Bohr and Everett. Other examples
may found in thermodynamics. Rossler has attempted to
reconstruct a world from a microscopic level, that is at a
level of quantum mechanics with a relativity theory-like
concept. Thus, his aim is to relate a microscopic
nonlocality to “explicit observer”, that is, the brain
which appears to work at a macroscopic level.

Countable macroobjects may not be countable in a
microscopic level. Thus, indistinguishability becomes
essential in endophysics. It seems to us that an origin of
individuality can be derived using this line, because how
to prescribe the situation of being distinguishable is an
essence of endophysics. Otto Rossler is likened to Niels
Bohr as being a man who sees through the truth in nature,
and can even predict new phenomena with a philosophical
way of thinking, or even with enlightenment. Like Bohr’s
complementarity principle, Rossler tries to construct a
firm guiding principle that governs our sense of reality.






