From a Fruitful Analogy of Minsky
to a Prodigious Idea of Teilhard de Chardin

; 2 World Futures General Evolution Studies
7 | Volume 12

o GORDON AND BREACH PUBLISHERS







The Mind of Society



WORLD FUTURES GENERAL EVOLUTION STUDIES
A series edited by Ervin Laszlo
The General Evolution Research Group
The Club of Budapest

VOLUME 1

NATURE AND HISTORY: THE EVOLUTIONARY APPROACH
FOR SOCIAL SCIENTISTS

Ignazio Masulli

VOLUME 2 - KEYNOTE VOLUME

THE NEW EVOLUTIONARY PARADIGM

Edited by Ervin Laszlo

VOLUME 3

THE AGE OF BIFURCATION: UNDERSTANDING THE CHANGING WORLD
Ervin Laszlo

VOLUME 4

COOPERATION: BEYOND THE AGE OF COMPETITION

Edited by Allan Combs

VOLUME 5

THE EVOLUTION OF COGNITIVE MAPS: NEW PARADIGMS

FOR THE TWENTY-FIRST CENTURY L
Edited by Ervin Laszlo and Ignazio Masulli with Robert Artigiani and Vilmos Csanyt
VOLUME 6

THE EVOLVING MIND

Ben Goertzel

VOLUME 7

CHAOS AND THE EVOLVING ECOLOGICAL UNIVERSE

Sally J. Goerner

VOLUME 8

CONSTRAINTS AND POSSIBILITIES: THE EVOLUTION OF KNOWLEDGE
AND THE KNOWLEDGE OF EVOLUTION

Mauro Ceruti
VOLUME 9

EVOLUTIONARY CHANGE: TOWARD A SYSTEMIC THEORY OF DEVELOPMENT
AND MALDEVELOPMENT

Aron Katsenelinboigen
VOLUME 10

INSTINCT AND REVELATION: REFLECTIONS ON THE ORIGINS
OF NUMINOUS PERCEPTION

Alondra Yvette Oubré
VOLUME 11

THE EVOLUTIONARY TRAJECTORY: THE GROWTH OF INFORMATION
IN THE HISTORY AND FUTURE OF EARTH

Richard L. Coren

VOLUME 12

THE MIND OF SOCIETY: FROM A FRUITFUL ANALOGY OF MINSKY

TO A PRODIGIOUS IDEA OF TEILHARD DE CHARDIN
Yvon Provengal

This book is part of a serics. The publisher will accept continuation orders which may be can-

celled at any time and which provide for automatic billing and shipping of each title in the serics
upon publication. Please write for details.



The Mind of Society

From a Fruitful Analogy of Minsky
to a Prodigious Idea of Teilhard de Chardin

Yvon Provencal

Collége de Granby
Québec, Canada

Gordon and Breach Publijshers

Australia * Canada * China * France o Germany * India *
Japan ¢ Luxembourg ¢ Malaysia ¢ The Netherlands *
Russia ® Singapore * Switzerland



Copyright © 1998 OPA (Overseas Publishers Association) N.V. Published by
license under the Gordon and Breach Publishers imprint.

All rights reserved.

No part of this book may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and recording, or by
any information storage or retrieval system, without permission in writing from
the publisher. Printed in Malaysia.

Amsteldijk 166 |h| ary 145 Shirla
1st Floor

e \\\\\\\\\\\\\ RTGRARY

00094217

|

Cover photo: Victor Vasarely, Cheyt Pyr (1970-71) reproduced with per-
mission of Janus Pannonius Museum, Pécs, Hungary.

British Library Cataloguing in Publication Data

Provencal, Yvon

The mind of society : from a fruitful analogy of Minsky to

a prodigious idea of Teilhard de Chardin. — (World
futures general evolution studies ; v, 12 —
ISSN  1043-9331)

1. Consciousness 2. Brain — Evolution

I. Title 1,55. 7
155.7 P qég M

ISBN 90-5700-514-X

\‘\T\H '15' AB
*f\‘ ”l’"

Qf " 942 - \%
\.to. q -9~ g'aaa Sk

"Y.; Tt s e .
. .

a,
',.‘_?/‘



Contents

List of Tables

Intvoduction to the Series

Acknowledgments

1 Ideometry

2 The Concept of Complete Structure

3 The Concept of Alterity

4 The Ideometric Sequencé of Physics-Biology-
Anchropology

5 The Mind of Society: From Minsky
to Teilhard de Chardin

6 The Physiology of Socie;y

7 The Consciousness of Society

8 The Development of Science as the Growing

Self-consciousness of Society

Conclusion The Auto-organization of Ideas: Toward

an Impending Emergence

Notes

Bibliography

Index

vii
X

X1

11

17
23
35

49

89
95
101
107






Tables

The Complete Structures

Synoptic Table of the Ideometric Correspondences
Within the Sequence of Physics-Biology-Anthropology

Correspondences Between the Stages of Physics
and Child Development

Synoptic Table of the Correspondences Between
Piaget’s First Two Stages and Classical Physics

Synoptic Table of the Correspondences Between
Piaget’s Third Stage and Maxwell’s Theory

Synoptic Table of the Correspondences Between
Stage 4 and the Theory of Relativity

Synoptic Table of the Correspondences Between
Stage 5 and Quantum Physics

Synoptic Table of the Correspondences Between
Stage 6 and Post-quantum Physics

15

65

68

71

76

84

87






Introduction to the Series

The World Futures General Evolution Studies seties is associated with the
journal World Futures: The Journal of General Evolution. It provides a
venue for monographs and multiauthored book-length works that fall
within the scope of the journal. The common focus is the emerging
field of general evolutionary theory. Such works, either empirical or
practical, deal with the evolutionary perspective innate in the change
from the contemporary world to its foreseeable future.

The examination of contemporary world issues benefits from the
systematic exploration of the evolutionary perspective. This happens
especially when empirical and practical approaches are combined in
the effort.

The World Futures General Evolution Studies series and journal are the
only internationally published forums dedicated to the general evolution
paradigms. The series is also the first to publish book-length treat-
ments in this area,

The editor hopes that the readership will expand across disciplines
where scholars from new fields will contribute books that propose
general evolution theory in novel contexts.
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o |DEOMETRY

Ideometry is to be understood as the study of ideas just as they are.
The word “ideas” here has a very broad meaning; rather than properly
defining it, however, I will simply describe it. It concerns all that
pertains to human creativity and taking form in symbolic language.
“Ideas” therefore include concepts, principles, scientific laws, theo-
ries, philosophical systems and, in general, all that can be considered
as constituting human creation in the domain of thought.

I intend to illustrate how ideometry provides a new way of inte-
grating ideas. This integration will involve identifying original rela-
tionships among numerous concepts belonging to domains of thought
that ordinarily remain distinct and separate from each other. Thus, I
will show how these relationships connect certain fundamental con-
cepts belonging to different disciplines and create, in each case, a cer-
tain formal structure which is always essentially the same.

The most original aspect of ideometry consists in the special rela-
tionships (herein called “ideometric relationships”) it establishes among
igieas, relationships that express an especially new kind of significa-
tion. The term I use to designate this approach is intended to establish
an analogic bond with mathematics (and with “geometry” in particu-
lar). However, this approach in no way pertains to mathematics. We
know that geometric relations deal with elements which appear as
idealizations of forms perceived in space. In comparison, ideometric
relations appear as conceptual relationships between idealized elements
of thought.

The units of thought implied in ideometric relationships generally
appear, first of all, to be endowed with a cultural significance associ-
ated with science or literature. Examples of such cultural units can be
“Plato,” “Descartes,” “Marx,” “Galileo,” “Darwin,” “Einstein,”
“Giotto,” “Michelangelo,” and “Renoir.” They can also be concepts
such as the genetic code, biological evolution, the evolution of the ner-
vous system, the prebiotic evolution of macromolecules, the Florentine
School of painting, the Elizabethan Theater, Impressionism, etc. More
precisely, the units of cultural signification implied in these relation-
ships are considered first as cultural “references”. These units will be
said to be “idealized” because, as known references, they meet certain
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norms which happen to have been established inside a certain cul-
tural framework (scientific or other kinds of culture). We will see
that the ideometric relationships connecting such idealized elements
create, in a formal way, linguistic relationships of signification con-
necting language units (for example morphemes or monemes) with
the objects they signify. However, ideometry is not a language in the
usual sense of the word. It consists, rather, of a certain structure of
differences which reproduce certain formal characteristics of a lin-
guistic structure,

The name “ideometry” was formed from two Greek words: idea,
which means form or appearance; and metron, which means measure,
space, proportion, verse, meter. “Ideometry” thus literally means the
“measure of ideas as forms”; here, the word “measure” is used in its
original sense, meaning “proportion,” that is to say, an idealized rela-
tionship between a set and its elements or parts, or a relationship
between these elements and parts.

Although ideometric relationships first appear to be like analogies,
they are not ordinary analogies. On the one hand, they are founded on
a relation of similarity but, on the other, they are founded on an a/ferity
relation which is at least as essential. For instance, I will establish an
idegmetric relationship between, on the one hand, articulate and sym-
bolic human language and, on the other hand, a biological kind of
language.which is to be associated to the “genetic code” and which
en.ables “information” to be encoded in the DNA of living beings. In
this correspondence of one type of language with another, we must
acknowledge a profound similarity based on several precise features of

resemblance, as well as an equally profound alterity that no scientist
should neglect if he does not want to fall into confusion.



2 e VHE CONCEPT OF COMPLETE
o STRUCTURE

The concept of complete structure will be useful as a way of intro-
ducing the ideometric approach to the integration of knowledge and
the establishment of special correspondences across different scientific
fields. Complete structures are transdisciplinary and meaningful. They
represent entities that play a fundamental role in contemporary sci-
ence. The definition of this transdisciplinary concept is relatively sim-
ple to state.

Definition of a Complete Structure

By definition, a complete structure is a constitutive unit of a whole
range of reality. The expression “range of reality” must be taken here to
mean a general domain of objects in a science. This definition is ex-
pressly very general because of its transdisciplinary characteristic.

Thus, for example, the azom is the constitutive unit of all physical
objects, whether we are talking about a star, a planet, a gaseous nebula
or smaller objects such as rocks or molecules. Space, time or force
fields are significant entities in physics but they are not generally called
physical objects. These can be located and are made up of something
“material”. Therefore, the atom is a particular case of a complete struc-
ture.

The ce/l is such a unit, this time within the biological domain. For it
is the constitutive unit of all living beings, whether they be simple or
complex. Microbes, as well as large vertebrates, are made up of cells.

In the same way, a human being is a complete structure, if it is under-
stood as an individual or personal entity. The human being is a consti-
tutive unit of all human societies or cultures, whether they form a
family, village, city, nation or civilization.

The atom, the cell and the human being are all known cases of
complete structures in the reality studied by the sciences. That is why
these three entities together can be used to define the de facto concept
of complete structure. This is an extensive definition of the concept
rather than a comprehensive one.

Remarkable Characteristics of Complete Structures
The existence of these three kinds of complete structures is in itself
a remarkable fact which, as such, remains unexplained in contemporary

3
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science. The fact that the atom, the cell and the human being appear as
three distinct levels of a more and more embodying complexity has
been explained by neither physics, biology nor anthropology (or social
science, if one prefers). These three kinds of entities play a fundamental
role in their respective domains. Moreover, they have certain additional
common characteristics which emphasize what is remarkable in each.

In every known case of a complete structure, there is a very prob-
lematic substructure. Both the origin and the conceptual complexity
of this substructure raise many difficulties in the scientific discipline
concerned.

Thus the atom comprises a remarkable substructure known as the
“nucleus”. This is composed of pasticles such as neutrons and protons,
which are bound together by nuclear forces. Research into the charac-
teristics of these particles and forces is of prime importance for the
whole of contemporary science, although the focus is generally on
nuclear and particle physics. What is the exact relation between these
forces and the other known forces in physics, such as electromagnetic
forces and gravitational interaction? Is it possible to find a genuinely
unitary theory? Can one determine the basic reason why these parti-
cles exist and why they have such characteristics? These are among
the most disconcerting questions raised by contemporary science.

In biology, the cell possesses a substructure that is problematic for
contemporary science. Because the cell comprises a nucleus, it plays a
major role in the functioning of the genetic code.’ Many fundamental
problems have to do with the specific molecular structure of DNA. As
a problematic substructure of the cell, this can be conceptually corre-
late.d with the elementary particles of nuclear physics. How did DNA,
which is a self-replicating macromolecule, take form as life emerged
on tbe Earth? Another fundamental question concerns the exact func-
:;]c;n:‘r:lgdglf] Stl:; getr}:etic coc!e itself and of the re_spectivg parts played by

Accordingl € remainder of the cell in this functioning. _
highlc;(;)rrol]:]in};’;(?mer;por ary science sees the human bleﬂg as l‘;"(;rlélg] iz;
take form? H S oeructure, that of the human brain. How :
cystemey Howo:;r( il:li ntd emerge from the l_ess comPle;( animal nerzg;l:
along with the prece}c,i' ocs the human brain function: Thf:iSC q:flsd the
genetic code have pro lpdg(? nestions about the atomic nul:: ew (ram

The expressiOnp“c;,;I 3 fhe basis fog an enuife rexeare przgh .to
designate three ki;ldS 0';# o N eare, which has been use i er}‘:
three cases, the st very different structures, means that,int ese

ure appears as a highly perfected system with
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regard to its efficiency and its actual universality. There is a kind of
misunderstood “perfection” of the respective funtionings of these struc-

tures, that is to say, there is a structural and functional completeness in
them.

We will conclude this section with Table 1, giving an overview of
the complete structures.

Table 1 The Complete Structures

Complete Problematic
Structure Substructure
Physics atom nucleus
Biology cell DNA

Anthropology human being human brain
4







3 e THE CONCEPT OF ALTERITY
°

The new concept of alterity will now be introduced.” Alterity, in
this case, must be understood as being a very strong sense of differ-
ence. It is called “anti- equivalent alterity” in accordance with the for-
mal properties that define it.

To begin with, let us consider the formal propemes of equivalence in
mathematics. A relation r(A, B) is called a “relation of equivalence” in
a domain of objects designated by A, B, C,... if and only if it has the
following three properties:

reflexivity (for all A, r(A, A) is true),

symmetry (for all A and all B, if r(A, B) is true, then (B, A) is
true),

transitivity (for all A, all B and all C, if t(A, B) and (B, C) are
true, then r(A, C) is true).

These three properties of equivalence in mathematics can define equiva-
lence in general. In fact, they denote many objects belonging to one
class. They also state that these objects are identical to one another.
The relation of equality (A = B) is a particular case of this.

My approach is original in that it defines alterity precisely by giving
it properties which are contrary to the three properties of equivalence.
In this way, the notion of alterity is freed from the features it is gener-

ally and implicitly supposed to possess.® Therefore, the three formal
properties of alterity are:

anti-reflexivity (for all A, R(A, A) is false),

anti-symmetry (for all A and all B, if R(A, B) is true, then R(B,
A) is false),

anti-transitivitcy  (forall A, all Band all C, if R(A, B) and R(B, C)
are true, then R(A, Q) is false).

Let me now compare these properties — which 1 will call “anti-
equivalence properties”— with the properties of alterity as it is tradi-
tionally understood. Alterity is characterized an anti-reflexive (as in
“A differs from B”: one cannot say “A differs from A"). This does not
change here. As it turns out, this is the only formal property of differ-
ence (in the usual, intuitive sense of the term) that remains unchanged.

7
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As such, this property is consistent with the initial purpose of the
method, which defines alterity as being provided with formal features
contrary to those of equivalence.

Moreover, the properties of anti-symmetry and anti-transitivity are
posited here for precise‘ reasons. Symmetry can be seen as a character-
istic of alterity taken in a conventional sense. However, symmetry
wrongly or superficially characterizes alterity. Thus I would rather deal
with anti-symmetry instead of symmetry. Anti-symmetry conveys the
idea of an oriented and irreversible change, instead of a neutral and
reversible one. Anti-transitivity, for its pare, is a formal property op-
posed to the presumption of difference that encloses its objects in 2
structure of opposites. Anti-transitivity breaks out of this impasse and
allows for the addition of several terms, each of which expresses alterity
with respect to the preceding term in a sequence.

It is worth noting that anti-transitivity, as defined here, is not equiva-
lent to intransitivity (that is to say, to the unnecessity of the transitive
relation), a property already assigned to alterity by some logicians. For
anti-transitivity implies that transitivity never occurs in the envisaged
class of objects, and this creates a formal situation very different from
that characterized by intransitivity. In brief, anti-transitivity essen-
tially expresses the recurrence and irreversibility of a development.’

Now let me illustrate this sense of alterity, formally characterized
in this way. It must first be admitted that, for any given instance,” chis
new concept of alterity consists in a way of being Otber that is not
tantamount to a simple difference. An instance which is truly other is
not simply “different” from a second instance, nor it is simply “inde-
pendent” from nor “exterior” to it. The usual philosophical language
includes some terms that express what I mean here. For example, in
certain contexts the word “emergence” or the verb “to emerge” have
the properties of anti-equivalence defined above. When one says that
“life emerged from physical matter at a certain moment in the history of
the universe,” or that “there was an emergence of culture from biological
nature,” one means that a certain reality — life or humankind, as the
case may be — is sO different from its environment of origin that it
cannot be inferred from laws describing that environment (although
it is indeed compatible with these laws). Expressed in this way, alterity
has in fact the formal properties of anti-equivalence. If one considers
the expression “A emerges from B,” it is clear that the relation of A to
B is anti-reflexive (A does not emerge from A), anti-symmetric (if A

emerges from B, then B does not emerge from A) and anti-transitive

i I
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(if A emerges from B and B emerges from C, then A does not emerge
from C). The notion of emergence expresses the alterity of an irreduc-
ible, radically original instance, introducing a directional vector into
separation and proceeding by way of discontinuity. The anti-transitiv-
ity of the relationship represents the multiplying facet of the alterity,
which reproduces itself on another level and, in doing so, avoids get-
ting locked into a dualism (or opposition of contraries). Coming back
to the above example, one would say that “culture differs from biological
nature as biological nature differs from physical matter.” This creates
an effect of irreversible succession and, at the same time, a very par-
ticular sort of conceptual overlap [emboitement]. Thus defined, the idea
of emergence makes it possible to conceive of new ways of represent-
ing relationships between theoretical concepts.

This formal characterization of alterity can be applied to many cases
other than those described above. This alterity, which expresses a strong
sense of difference, is particularly akin to relations that express crea-
tivity, originality and the emergence of the novel and the irreversible.
It gives us a way of formalizing concepts that were, in general, very
vague and it establishes instructive relationships between categories
of ideas that do not seem to have anything in common. The ideometric
approach is, therefore, a precise tool that allows us to establish numer-
ous relations between domains that normally remain separate, struc-
turing these relations in a way that results simply from the properties
of anti-equivalent alcerity.

Ideometric formal structure is comprised of the following elements:

~ adomain of ideas
— several sub-domains of ideas
— differences and similarities between these sub-domains (or between
the ideas pertaining to distinct sub-domains)
— aparticular sort of difference, comprised of the formal properties
of anti-equivalence, is designated “anti-equivalent alterity”
— moreover, the sub-domains are comprised of the following
characteristics:
— they are spaces that can be characterized, in part, by an order;
— these spaces are comprised of elements that are proper to this order
and that form combinations that give rise to higher orders of units;
— the expression, emergence by change of order, is used to designate
the relationship of anti-equivalent alterity found between the
units of two successive orders;
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— changes of order are recurrent, that is to say, they produce, in
principle, an unlimited number of new emergences.

This general, transdisciplinary, framework, is illustrated by Mod-
ule 4.



4 e THE IDEOMETRIC SEQUENCE OF
e PHYSICS-BIOLOGY-ANTHROPOLOGY

The word “sequence” means here that several terms form an or#-
ented series. I will represent this sequence by the following terms: phys-
ics, biology, anthropology. There is, conceptually speaking, a direction
to this series, one that runs from physics to biology and from biology
to anthropology. Thus the sequence goes from a more “a priori” sci-
ence to a less “a priori” one — for physics is a science that applies to
all that is material,” and its laws apply equally to all living beings.
This theoretical fact will be expressed as follows: physics is a “substra-
tum” of biology just as biology is a “substratum” of anthropology. The
“substratum” relation established between two scientific domains is
anti-symmetric (if A is a substratum science of B, then B is not a
substratum science of A). This formally expresses the fact that there is
an orientation implied in the ideometric sequence of physics-biology-
anthropology.

If science A is a substratum of science B, then we are dealing with
a theoretical fact that has an important ideometric signification. This’
case is fundamental for an understanding of several remarkable epis-
temological characteristics. For example, the laws of science A par-
tially determine the objects of science B in the sense that that which exists
in B, as systems or processes, is not entirely determined by the laws
that regulate A, but must be compatible with these laws. This situa-
tion makes it possible to speak of the emergence of the objects of B
with respect to A.

Note that the substratum relation holds equally between mathemat-
ics (science A) and physics (science B), since movements and transfor-
mations of physical bodies must be compatible with laws of a math-
ematical type. Moreover, as in the above cases, the existence of physical
bodies, in general, is not entirely determined by mathematical models
alone. The irruption of physical reality from a base of mathematical
rationality has been philosophically designated by the expression bia-
tus irrationalis. And this is the guise under which the above defined
emergence appears. Physics is, with respect to mathematics, a sort of
emergence that differs from other types of emergences, such as that of

life with respect to physical laws, or of humankind with respect to
biology.

77
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The Sequence of Interactions

Let me begin by illustrating the ideometric method with a twofgld
relation. The first part shows the correspondences between a physical
type of interaction (for example, a force field between two particles) and
a biological type of communication (for example, one animal seeing an-
other); the second correlates a biological type of communication with
an anthropological one, that is to say, with the transmission of work of
buman creation (for example a scientist transmitting the results of his
research to the scientific community). Both of these relations form an
ideometric sequence connecting three terms that pertain to different
levels of reality.

In this case, the basic terms for ideometric relationships are “inter-
action,” “communication” and “transmission of work.” However, each
phase of the ideometric sequence may be represented by one and the
same term — “interaction” — simply by qualifying it as either “physi-
cal,” “biological” or “anthropological”. This gives the following three

kinds of interactions, each of which is implied in one of the above-
mentioned ideometric relationships:

Physical interaction: This presupposes two physical bodies and a freld
of interaction which is generally defined mathematically; physical in-
teraction as such is irreducible to mathematics.

Biological interaction: This is the name we will give to communication
as such, which takes place between the two opposing poles of output
and input, that is to say, between two poles that temporarily assume
these respective functions. Between these, a coded message is com-
municated. This type of interaction already exists in the animal world
and, although it is normally considered to be irreducible to a simple
physical interaction, it generally implies such a relation.

Human interaction: This is concerned with the transmission of works
of creation. It implies a creator and a public. The work of creation, as
such, is usually considered to be irreducible to simple coded messages

pertaining to the theory of communication and, of course, to purely
physical interactions.

This sequence constitutes a series of profound differences denoted by
the term “emergence,” as defined above. And it constitutes a strwernral
repetition in that it reproduces the formal characteristics of emergence at
each phase. In other words, the sequence of physics-biology-anthropol-
ogy constitutes a series of units that have ideometric significance, with
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each term formally repeating properties of the preceding term in the
series. This does not stem from some mysterious harmony in things, a
condition consistent with an equally mysterious kind of finality. Con-
trary to such a supernatural harmony, what happens is actually quite
rational and derives from the way in which ideas are objectively consti-
tuted. The emergence of life is, in a way, similar to the emergence of
physical matter because it implies, in the very manner in which scien-
tific knowledge is carried out, a theoretical alterity that takes the form
of a de facto epistemological irreducibility. This also holds for the emer-
gence of human beings from the condition of animality.

The Correspondence of the Arbitrary

Symbolic language, like many cultural products, is a manifestation
of what is new and arbitrary (i.e., it is undetermined by a biological
substracum) at chat level of reality which corresponds to anthropology
or, more broadly, the social sciences. It is one of the effects of that
alterity which human reality represents with respect co.bxologncal re-
ality, just as biological reality represents an alterity with respect to
physical reality. Here the word “alcerity” does not, let me repeat, mean
contradiction but transcendence (dépassement) by means of another sort
of differentiation. Within the bounds of the experimental sciences,
this differentiation can only take the form of an arb_itrary feature, that
is to say, of an accident or a chance occurrence. Th|§ represents a new
kind of liberty, one without any preconceived ﬁgal:ty. This epistemic
alterity has been variously recognized by certain contemporary au-
thors who have reflected on the relations between the anthropological
and the biological. ‘ . _ ) _

Anthropologists have a convention which actributes all thaF is particu-
lar and changeable to social and human processes, and all that is uplver§al
and stable to natural or biological processes. The same could be said of life
in relation to physical-chemical processes: in other words, e\{erythmg par-
ticular or changeable is attributed to 1.nd1v1c!ual and bxolognFal processes,
whereas everything universal or stable is attribuced to'rpaterml or phyleal
processes. In both, anthropology and blolqu, an additional degree of lib-
erty appears. However, those who spealj in this way do“not seem to be
especially conscious of using the words “universal” and “steady” in very

relative senses. Human processes are quite specific when compared to

biological processes, but these are in turn quite specific when compared

with the processes described by physical laws.
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Let me offer other examples of anthropological conceptions that
correspond to biological ones in ways intimately bound up with the
ideometric correspondences of emergence. Human beings have the
capacity to produce arbitrariness. This appears in their works of art,
their technical inventions and generally in the products of their imagi-
nation (including such linguistic productions as words, sentences,
questions, hypotheses and theories). In fact, this capacity to produce
arbitrariness is the hallmark of human creativity and represents a real
achievement in that the human being is the only primate who has
managed to transcend the limits of tropical zones and populated al-
most the totality of dry-land environments. In other words, this spe-
cies transgresses normal biological limits.

However, this transgression is a replica of another to which it cor-
responds on a conceptual level. I am referring to the transgression
represented by life itself. By the arbitrariness of a code founded on
macromolecules (that is to say a genetic code), life can produce forms
which are not predictible by physical laws. Accordingly, it has al-
lowed the aqueous environment to transcend itself through the crea-
tion of terrestrial organisms that carry the water they require within
their own bodies.

There is a link between the arbitrariness of the genetic code and the
arbitrariness of human symbolic language. Both are objectively pro-
duced by chance. Both manifest the irruption of chance itself into an
environment that was not initially constituted to produce such things.
The idea of transgression is useful here for establishing a continuity
between epistemic passages (from physics to biology and from biol-
ogy to anthropology). Also it is useful for maintaining, at the same
time and in an essential way, the specificity of the domains and the
integrity of the differences between them. The genetic code is not a
language, nor can it become one. This would be contrary to the
epistemic purpose of science, which rejects finalism. Again, it must be
assigned to chance and, in this case, to physical chance which takes
root in physical processes only. This is why we must speak abouyt 5
transgression. In the same way, human language must be assigneq
first to biological chance (chat is to say, especially a condition devoid of
any conscious intention or purpose).

However, from an epistemological point of view, these transgressions
are not manifestations of a pure irrationality within the bosom of nagy,.
ral science. Is this not a transgression with respect to rationality qua
mathematical rationality? In this sense, the set of elementary parrices
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and fundamental interactions constitutes a kind of physical “code”
that generates all the forms of material reality. This “code” is as arbi-
trary as the preceding codes, and as productive.

In Table 2, the first line shows the sequence of emergences. This is
followed by a summary of various concepts or ideas which correspond
to them ideometrically. These concepts or ideas are related in a for-
mal, anti-equivalent way and thus form other ideometric sequences.
For example, the passage from physical evolution to biological evolu-
tion, as well as the transition from this to anthropological evolution,
express the same profound alterity as we find across the sequence of
emergences. And such passages have the same formal properties.

Table 2  Synoptic Table of the Ideometric Correspondences within the Sequence
of Physics-Biology-Anthropology

Physics Biology Anthropology

hiatus irvationalis emergence of emergence of
(or emergence of life humankind
physical macter)

physical-chemical biological evolution of
evolution evolution human societies

Complete fundamental structures (constituted units):

elementary DNA human brain
particle (atom) (living cell) (human being)
Other ideometric correspondences:
physical animal transmission
interaction communication of human works of
creation
physical biological
stability stability
biological human
variability variability
arbitrariness arbitrariness of arbitrariness of

of particles the genetic code human languages







5 e THE MIND OF SOCIETY: FROM
e MARVIN MINSKY TO TEILHARD DE
CHARDIN

Let me now return to the beginning of our discussion, where I drew
parallels between the ideas of Marvin Minsky and Teilhard de Chardin,
between the “society of mind” and the “mind of society.” When I
speak about the “mind of society,” I am referring to what is common
to their respective ideas, keeping in mind, however, that Minsky's
expression is the inverse of Teilhard'’s. This inversion of terms will be
justified by the results of my analytical approach. As a matter of fact,
Minsky has defined the word “society” as “an organization of parts of
a mind”. He has explained that he is using the term “community” to
mean an organization of people, because he did not want to “suggest
that a human mind resembles a human community in any particular
way."" Therefore, I will use the concepts which Minsky has worked
out despite his own reservations.

Minsky’s terms can, independently of his own intentions, be corre-
lated with those of Teilhard. For example, Minsky defines “agents” as
parts or processes in an organization of parts of the mind; and he
conceives of them as being relatively quite simple. These agents rep-
resent neurons, while society represents the whole human brain.
Minsky's agents correspond to Teilhard’s “elementary individuals,”
while Minskian socicty can be correlated with the latter’s “mind of
Earth.” In the same way that Minskian society is naturally endowed
with consciousness and personality, chis “mind of Earch” is itself en-
dowed with a “super-consciousness” and a “transcendent form of Per-
sonality.”'" While Minsky describes the mind in rather sociological or
anthropological terms, Teilhard uses biological metaphors to describe
human society. The latter refers to human society as a unique species
capable of covering “Earth with a single organized membrane.”"”
Minsky, for his part, describes the human brain as resembling “a great

nation of cities and towns, linked by vast networks of roads and high-
ways."!?

“Mind” Taking Form
The social human mind is presently taking form, just like the
individual mind of a very young child. Teilhard speaks about “the

17
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Noosphere” as a spiritual layer which took form over the surface of the
Earth during Man’s evolution from a primate into the Man of today,
and which will accompany his evolution into the Man of the future.
Minsky also, at his own level, contemplates the growth of the mind.
This, which is likened to the functioning of a child’s or an embryo’s
brain, proceeds along the same lines as an organized society. For Minsky,
“the embryonic brain resembles a complex animal ecology which even
includes predators programmed to find and kill the many cells that
happen to reach ‘wrong’ destinations” (p. 310).

Some topics correspond in a general way. For example, one appre-
ciates the fact that a neuron, by itself, is relatively “primitive.” It is a
very simple cerebral element. The basic mechanism used to transmit
information in the neuron (i.e., to trigger the release of chemical inter-
mediaries which affect the external membranes of other cells) can be
found again in the most rudimentary bacteria. In the same way, in the
domain of anthropology one often emphasizes the primitive nature of
human beings, who have remained morphologically the same for tens
of thousands of years.

Other Correspondences between the Brain and Society

Other topics, including individual and social memory and what
Minsky calls “robustness,” lead us to more detailed descriptions. “Ro-
bustness” designates the special soundness of an organization, akin to
that of the human brain. Human society too can be described in terms
of robustness.

Let us begin with memory. Minsky uses the notion of “K-lines”
(meaning “Knowledge-lines”) to help us understand the functioning
of memory in the brain." In Minsky's view, these are like cables that
are connected to active mental agents when an idea is produced. There-
after Minsky, more or less in a deliberate way, uses several expressions
which suggest to the reader that these K-lines are analogous to writ-
ten texts in human society. K-lines evoke written lines, books and
libraries and so on, thus representing the memory of a society.

I should clarify that Minsky himself does not posit an explicit relation
between K-lines in the brain and texts in human society. I have made
this connection myself, in accordance with my analytical method. How-
ever, Minsky's purpose strongly suggests such a systematic relation.

In Minsky's terms, every service in the brain has its own set of K-lines.
Every part of Fhe brain contains several kinds of memorization serv-
ices, each having its own working mode corresponding to a specific
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purpose. K-lines are specialized and are involved in various kinds of
orders or hierarchies, in the same way that texts and writings are in
human society. The proliferation of writing in a complex society corre-
sponds, on a conceptual level, to the proliferation of intra-cerebral
transmission lines. Minsky writes: “Indeed, no aspect of the brain
anatomy is more striking that its huge masses of connection bundles”
(page 107). He observes that two broad categories of memory are
involved in brain functioning: short-term and long-term memory. This
situation corresponds, at the social level, to the distinction between
the publication of articles (magazines, newspapers, etc.), which con-

cerns the short term, and the publication of books (treatises, reference

works, etc.), which concerns the long term. Moreover, this author

appreciates the fact that, in the functioning of memory, it is difficult to

distinguish between memories and memories of memories. Thus it is possi-

ble that the earliest of recollections are merely reconstructions from

old thoughts. Even late recollections may be reconstructed by agents

in the brain. In historiographical terms, this situation corresponds to

the fact that, in contemporary society, the reconstruction of the past —

even of the recent past — requires continual reinterpretation. History

is made in the present, one might say.

The topic of robustness also has the capacity to produce corre-
spondences at the conceptual level. Robustness, according to Minsky,
has several distinct features. One is duplication. Numerous areas of the
brain have many duplicated elements and apparently useless repeti-
tions are frequent. We can say the same about written texts in human
society. Books are published in many copies and kept in numerous
places that are more or less distant from one other. Moreover, brain
processes are distributed, which means that the same function is effec-
tive in several places at once. Contemporary human society repro-
duces this distribution in its functioning, since each city and town has
the same array of services, including schools, hospitals, highway de-
partments, and so on, along with the required documentation in the
form of registers, reference texts, etc. Another feature mentioned by
Minsky is that of accumulation. This means that numerous sub-agents
and sub-functions are involved in the pursuit of any given purpose.
Specialized organizations are complex, as in modern human society. A
simple census, for example, requires a whole army of servants.

Another aspect of human brain functioning remarked upon by
Minsky corresponds to a precise feature in contemporary society. I am
referring to the fact that the brain cannot regenerate its cells, probably
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because, as Minsky explains, acquired connections between agents then
are lost anyway. Now, the very striking fact that brain cells do not
reproduce can be correlated with another equally striking fact of con-
temporary society, namely, that traditional values and functions are
irreparably lost. Old religious values and the reasons which supported
them die out, without being identically regenerated.

Let me illustrate here how my method allows us to find new ele-
ments of explanation or, at least, to clarify important points. A regen-
eration of dead cells in the brain by biological reproduction would
doubtless be damaging to brain functioning, because it would inter-
pose a biological determinism within the bosom of this functioning
and consequently impede processes of (cultural) acquisition in the in-
dividual concerned. This explanation is suggested by a corresponding
situation in contemporary society. This society must be liberated from
certain traditions so that new institutions required by thf: functioning
of modern society are not impeded by old cultural determinisms. These
may have had a particular significance in the past, but have subse-
quently lost their justification.

Science as a Form of Consciousness

Social organization can be shown to gorresgond to cerebral
organization in a number of essential ways, mcludmg memory. This
sicuation prompts Minsky to describe the humaq brain as resembling
human society. It also prompts Teilhard to describe hurpan society as
having a kind of distinctive consciousness. More precisely, Teilhard
sees science itself as a sort of consciousness at the level of world society,
He writes: “Intellectually, the progress of Science tends to build a syn-
thesis of the laws of Matter and Life, which is basically nothing other
than a collective act of perception: the World seen, in only one coher-
ent perspective, by the whole of Humanity.”'* Thanks to science, the
world acquires the “active consciousness of its unity.”

Indeed, Science is not merely a passive form of perception but an
active construction of reality. We can say something similar about the
consciousness of a subject as it arises in his or her brain. Minsky poses
the problem of the knowledge of the subject’s external reality as fol-
lows: “How can it [the brain} learn what it’s like outside {of the skull}>"
[...] “The surface of the brain itself has not the slightest sense of touch
[...} Nor can a brain see {...]; it is only connected to eyes [...}] We never
actually make any direct contact with the outside world” (page 110;
Minsky's emphasis). Therefore, perceptual consciousness is an elaboration



Mind of Society 21

that gives an indirect grasp of the external world, just as science is,
but on another level. It also implies an active construction of reality.

Using Minsky’s Perspective to Confirm
and Readjust that of Teilhard

One must admit that Teilhard’s conception has not been very suc-
cessful in convincing scientists and philosophers in general. Why is
this so? One of the main irritants in his conception of the mind of
society is the restrictive way he often describes this mind (1” “Esprit”)
as a sort of compulsory path that human individuals must follow.'
However, he denies wanting to sacrifice individuality and claims that
individuals should be capable of “personalizing” themselves still fur-
ther throughout the entire process.

Minsky, like other researchers who have studied cerebral processes,
believes that the organization of thought in the brain is attained in the
absence of any control program or absolute hierarchy. Therefore, the
domain or society of neurons resembles a reign of liberty and, as long
as one looks at it at its own level, comparing neurons to other existing
cells, it is the most peaceful, creative and free society and, at the same
time, the most diversified. As a matter of fact, the functioning of neu-
rons in the human brain is unique in the world of biological cells; for
it is determined not by genetic information but, rather, by external
events which contribute to acquisition processes. Moreover, neurons
generally do not fight each other for survival, the way unicellular or-
ganisms in the external environment do. Despite appearances, the
latter are less free. The qualifiers used above to describe neuronal soci-
ety (peaceful, creative, free, diversified) could not appropriately be
applied to contemporary human society. It should be emphasized that
the pattern of contemporary human society corresponds to the struc-
ture, not of the human brain as such, but rather to a brain that is still
in its immature stages, evolving toward a higher level of organization.
Now this result is not inevitable, since it is not determined by physi-
cal, biological or even cultural (religious, traditional, judicial) laws.
Morecover, the same can be said of the evolution of the animal brain
toward the human, for no physical or bnologlcal laws have determined
this evolution. According to contemporary science, the lateer is left
essentlally to chance in terms of genetic mutations and natural selec-
tion. Such a view confirms Teilhard's vision when he describes this
evolution in terms of freedom and personalization, rather than obliga-
tion and fusion. Of course, it sometimes happens that his description
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uses the latter terms. Teilhard’s perspective is colored by his religious
feeling; for him, religion represents a strong cultural determinism.
This is why his description, in the view of today's Man, is seen as
somewhat suffocating. The correspondences established by my ana-
lytical method preclude determining the mind of society in this way.!”
Though, to do justice to Teilhard, we must recognize that he has in-
sisted on the importance of Man leaving his “prison,” which can be
understood to mean the relative narrowness of the existing world.



e THEPHYSIOLOGY OF SOCIETY
°

What initially strikes us about the respective definitions of the eco-
nomic and endocrine systems is the broad scope of their meanings. In its
usual definition, an economic system comprises all those activities of a
human collectivity which concern the production and the consump-
tion of goods. The word “economy” is made up of two Greek words:
“oikos,” meaning “house,” and “nomos,” meaning “order.” “House” here
can be understood to be a dwelling in the broadest sense of the term.
It is a social place. Meanwhile, the “order” referred to is a human
order, that is to say, one instituted and regulated by Man.

The endocrine system, by definition, directly or indirectly encom-
passes all morphological, physiological and metabolic phenomena in
an organism. It is tightly linked to the growth mechanisms of an or-
ganism and to the development of most of its organs, among other
things. It also plays an important role in the organism’s reactions to
what lies outside itself, and is in constant interaction with the nervous
system, that is to say, the psyche and behavior. The Greek roots of the
word “endocrine” signify “internal secretions.” The endocrine glands
secrete hormones (from the Greek “horméan,” meaning “to excite”), which
are transferred throughout the internal environment. According to
our conceptual analysis, these hormones play a role analogous to that
of money in the economy of a large modern society. The hormones have
a very specific effect on the functioning of the so-called “receptor”
cells, tissues or organs. One must take into account the fact that this
effect is not in proportion to the contribution, in either material or
energy, represented by the quantity of hormone acting upon the
receptor. On the whole, the proteinic character or value of a hormone
is the determining factor. That is to say, the asset value of a hormone
depends on a sort of convention that is anchored in the genetic code
rather than in the physical laws themselves.

Note that, in both of these cases, economics and endocrinology, the
mechanisms are extremely diversified and contribute to very precise
regulations. Moreover, as mentioned above, we must take into ac-
count the fact that the social organism is a kind of “child”" and that
the existing economic system must then correspond to an endocrine
system which shows some immature features.

23
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i ﬁe?jzgtfggnl’)z ;gc,lta;); sa ::con?mms. The whole world, our planet, is
: ters lictle where the orders originate. Moreo-
ver, like an embryo (from the Greek word “bruein,” meanin “to grow”)
the global economy is growing remarkably fast.,For cxamgple, T ,

a

level. The growth of the economic system is so const;ninigl}ngcfﬁzf: Eﬁi
word' recession” has come to replace the word “crisis” ,in econ;mic jar-
gonsince the 1950s. Jolts in che progression are no longer seen as breaks
but simply as blips, momentary halts. ’
Money is the “hormone” of the growing social organism. The hor-
mones produced by the endocrine system excite (or inhibit) certain
specific organs. Since the latter’s needs are variable, hormonal reserves

are produced at different places in the organism. In various cases, they
can be mobilized according to demand. Thus the analogy with money

becomes obvious.

Sudden Market Fluctuations
Sudden fluctuations in the economy are well known and widely

discussed in informed circles. In particular, the currency market or,
more generally, the stock exchange, is subject to remarkable “mood
swings.” These apparent sudden impulses may be conceptually corre-
lated with the changes of mood observed, for example, in a newborn
child. This can be seen if we look at che precise relations between the
economic and endocrine systems.

It should be noted here that the economic system is naturally em-
bodied in particular individuals, who do business with each other in a
relatively autonomous manner. I am speaking, of course, a_bout wl.lat
happens in a modern society such as our present global society, which
has a market economy. In the market place, rumors travel fast, as does
verifiable information. Thus sudden crazes can become important.
Economists appreciate that psychological factors can be as significant
as facts. The stock exchange, in particular', is inchped to exaggerate
the significance of emergencies. This norw:thstapdmg, {'esearchgrs in
economics have established that investors remain rela.uvely rational
and act in ways designed to maximize thei.r proﬁr margin. The appar-
ently irrational character of market behavior arises from the fact that



Physiology of Society 25

a number of autonomous agents do not make concerted decisions and
no global entity compels such them to be consistent with each other.

From the point of view of physiology, an analogous situation exists
at the level of individual organisms. The emotions felt by an indi-
vidual are “irrational” in that they often exaggerate the upsetting or
dangerous side of an observed fact. They appear as excessive reactions
to a particular situation. In this case, the relatively autonomous char-
acter of the cells of the nervous and endocrine systems corresponds to
the relatively autonomous character of the agents within a market
economy. Moreover, the fact that these cells, individually considered,
behave in a normal and rational way, that is to say, in accordance with
influences from their environment, means that the capacity for emo-
tion is a character of an organism considered globally, rather than one
of its elements considered separately. This situation corresponds, then,
to that of the currency market, whose sudden fluctuations are collec-

tive rather than individual.

The Nervous and Endocrine Systems

The rather complex relations between the nervous anfl the endo-
crine systems correspond conceptually to the relatnoq, in a society,
between the system of communication and the economic system. The
expression, “system of communications,” must be considered here in a
broad sense. It comprises, among other things, teleccommunications,
the media and the publication of books and magazines. This system,
therefore, closely corresponds to educational and resgarch institutions.
This analogy with the nervous system of an organism may be t:ather
obvious. We are concerned here with what I shall call an “anti-ana-
logy.” This, by definition, consists in connecting {Iiﬁ’erences. In this case,
the differences between the nervous and endocrine systems, that is to
say, between what distinguishes them from each other and enables us
to understand the autonomous nature of each, can be correlated with
the homologic differences between the systems of communication and
economics in a global society.

When physiologists compare neural and hormonal effects,they gen-
erally observe that the latter are more long-lastmg' but less rapid than
the former. This is because hormones are not directly or expressly
transmitted by unique passageways to their receptors. Rther, they
typically enter the blood stream in a diffuse manner. In this respect,

they resemble goods distributed by various means of transport through-

out a society, rather than communications transmitted along fixed
b
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channels to receptors. However, telephone transmissions and postal
dispatches are analogous to neural transmissions. Electronic media
and newspapers appear, on the other hand, to be linked to both sys-
tems. They reproduce an ambiguity which corresponds to that of cer-
tain substances (for example acetylcholine) that are at one and the
same time both hormones and chemical intermediaries of neural ac-
tivity. Researchers in physiology, in this case endocrinologists and
neurobiologists, have established that the nervous and endocrine sys-
tems are interrelated. Nervous, endocrine or mixed-nature links exist
between certain glands and the nervous system.

The neuro-endocrine correlation appears as one of the most prom-
ising concepts in the contemporary research of endocrinologists. This
situation corresponds, on a conceptual level, to that of economists
who now see wide-scale information exchanges as heralding profound
changes in their economic ideas.

Naturally, economists know little about the endocrine system, just
as endocrinologists know little about the economy. This goes a long
way toward explaining why this kind of precise and systematic rela-
tion has never been made. One must acknowledge, however, that this
kind of relation should be conceived of as existing between the concep-
tions as such, and not between the things themselves. This difference
means that we must consider our ways of conceiving reality, as well as
our questions and answers, our main hypotheses and the genesis of
the theories we take to be real. What we consider “real” in the respec-
tive domains (endocrinology and economics) do not correspond at all;
they do not “resemble” each other. Endocrinologists and economists
see no real resemblance between hormones and money. And they are
righe. In fact, it is the respective moods of the objective constitutions
that resemble each other, rather than their constituted objects.

The regulating mechanism of supply and demand has an equivalent
in endocrinology. Like the economic system, the endocrine system needs
very precise regulation. In order to do this, feedback mechanisms are
used. If X denotes the quantity of a hormone produced in an endo-
crine gland, and Y denotes the quantity of a compound whose con-
centration depends on the quantity of this circulating hormone, then
one can see that quantity Y has a regulating effect on quantity X,
Thus X and Y represent, respectively, supply and demand within the
organism. However, in both economics and endocrinology, the regu-
lating mechanisms are much more complex than feedback based on
supply and demand.
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In a complex society, the various levels of government play a regu-
lating and guiding role that is important, although nonexclusive.
There is no absolute center of power. It is the same in the domain of
physiology. The hypothalamus is that part of the brain which cen-
tralizes the information required in order to regulate the endocrine
system. This is done by means of the hypophysis (the pituitary gland),
which is another part of the brain. It was once believed that the
hypophysis functioned as an “orchestra conductor” in a sort of sym-
phony of the glands. However, this has since been shown to be merely
a link that does not directly receive information from the other parts
of the organism. Neurobiologists now think direct control of an endo-
crine gland by a part of the brain to be rare.

Both of these systems, nervous and endocrine, have an integrating
role in the organism. They even seem redundant in certain respects.
This overlap appears as an organic intricacy, the product of an evo-
lutionary trend that can be seen in most vertebrates. Even antago-
nistic regulating systems seem to have an organic control function,
acting in opposite ways on the same receptor. This situation natu-
rally recalls the tendency of complex societies to have regulating
systems with an increasing number of levels becween the decision-
making level and the base. Global organization has adopted this
type of system in order to establish maximum control and efficiency
without, however, exerting control over every point. As hormonal
secretions must be subject to demands and brakes in accordance
with the needs of the organism, so economic activities must be regu-
lated by a relatively independent system.

The Immune and Judicial Systems

The analogy between the sick cells of an organism and deviant
members of a society is not new. One can obviously compare, for
example, cancer cells to outlaws. This is often nothing but a shallow
analogy made in order to argue a point. It seems to easily support
the idea that delinquency is a sickness that must be treated as such,
or that criminals must be eliminated from a society just as sick cells
must be eliminated from an organism. My method of conceptual
analysis does not, however, involve these conclusions. Rather it al-
lows for a better understanding of the ways in which a judicial sys-
tem functions by comparing it with an immune system, and vice
versa. This comparison involves showing certain profound concep-
tual connections between biological determinisms (especially genetic)
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and cultural determining factors (for example traditions and mor-
als). In this connection, the lack of known determinisms is as impor-
tant as the determinisms themselves.

Correspondences Among Definitions

Immunology is, by definition, the science that studies the protective
systems of living organisms. It is tightly linked to other disciplines. In
particular, bacteriology plays a strong role in searching for and identi-
fying pathogenic microbes.

The administration of justice is itself a function of a sovereign state,
and is essential in maintaining law and order. It is one of the principal
subjects in the study of law. There are also a number of related disci-
plines. In particular, criminology is the science that studies the etiology
of crime. One of its main purposes is to understand the various forms
of delinquency and to establish their underlying causes.

Above and beyond the obvious analogy that can be made between
two different domains, I am concerned with showing how a conceptual
connection can be made between the main kinds of determinism, namely,
the physical, biological, anthropological and cultural. An anti-analogy
is more far-reaching than a simple analogy because it connects the dif-
ferences in determinisms rather than the determinisms themselves. For
example, the existence of an immune system in a particular organism is
determined by the genotype of this organism. However, the precise char-

acter of an immune system at any given moment in the life of an organ-
ism depends on the events that have intervened in this particular life
and is, therefore, not entirely determined by the genotype. This in-
determinant feature of the immune system is fundamental for an under-
standing of how the system functions. Now this form of biological
indeterminancy corresponds to another form of indeterminancy — an
antbropological one — in the judicial system. The laws of large-scale mod-
ern society change to reflect certain events unanticipated by the tradi-
tional forms of culture in this society. The judicial system expresses or
reflects these changes. In order to do this, it manages to partially or
completely escape cultural determining factors, which are constantly

being questioned in a changing society.

The Evolving Judicial System as a Modified

Immune System
Today’s global society is changing fast. This is also true of the vari-
ous systems that make it function. Among them, the judicial system
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is significantly marked as well by deep changes. Laws, as they are
understood today, are embodied in history. They express a social
vision. Laws tend to multiply, because a complex society needs to ad-
just to particular situations. Thus laws correspond conceptually to an-
tibodies, which are specific to the antigens that the organism must
confront. Anti-bodies, like laws, change and adapt themselves to the
circumstances or to the various experiences of specific organisms.

According to my approach, the fact that society is changing fast
means that the immune system should be considered an organism in
the making, like an embryo or a young child. This system has to
become more and more integrated, just like, in other respects, the
nervous and endocrine systems. Something similar has happened in
the history of human societies, where the administration of law has
tended to become more and more complex and integrated. Origi-
nating among small groups who applied it directly to right per-
ceived wrongs, it has, in our global society, become the province of
international organizations that have been trying to act in terms of
universal principles.

The “Hidden Coefficient”

All criminologists know the importance of the “hidden coefficient,”
that is to say the ratio between the rea/ and the apparent crime rate.
The real crime rate is defined as the total number of infractions, while
the apparent crime rate refers to the total number of known infrac-
tions.'"” While the hidden coefficient is undoubtedly high, its exact
value is unknown. Although the available data could be taken as evi-
dence of a rise in the apparent crime rate, the real crime rate generally
remains unknown. Legal services tend to be used to the full, without
much regard for fluctuations in the real or apparent rate.

Pathologists are also familiar with a sort of “hidden coefficient.”
An individual may be a germ carrier without being apparently sick.
Moreover, normally commensal bacteria may become pathogenic.
Certain bacteria, such as the golden staphylococcus, have been known
to become virulent after a prolonged period of latency. Such
“unapparent illnesses” are extremely frequent. The ratio between
the rate of latent illness and the rate of apparent illness is a very
important concept in immunology, even though it is practically im-
possible to estimate it precisely. In a complex organism like the hu-
man body, a great number of factors determine whether a germ can
suddenly cause a severe infection.
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Correspondences Among Paradoxes

Criminologists sometimes acknowledge a paradox that is of some
importance to them in their understanding of penal institutions. They
have observed that the enforcement of penal laws can actually provoke
crime. As a matter of fact, penal laws could be considered equivalent to
rules of conduct, outside of which someone’s behavior is considered to
be deviant. In being judged and condemned, an offender is banished
from society. And this only confirms his deviancy; indeed, it even exac-
erbates it. Likewise, it has been observed that imprisonment contami-
nates malefactors. And this calls the very idea of prison into question;
for how can one help a delinquent to become responsible by keeping
him out of society and by depersonalizing him? However, since the total
abolishment of prisons appears to be a utopian idea, one should try as
much as possible to promote prisoners’ contact with the outside world
through visits, newspapers, electronic media, and so on.

Immunology provides us with a related paradox, one that essentially
deals with the largely unexplained “immunogenic properties” of patho-
genic agents. Certain viruses and bacteria have the capacity to resist the
immune system and, moreover, can multiply within cells that are
equipped to kill them. For example, the staphylococcus is now resistant
to penicillin and many other antibiotics. This phenomenon may be par-
tially explained by the selection of natural mutants that adapt to the
antibiotics. Thus the use of antibiotics paradoxically promotes the patho-
genic agents they are supposed to kill, because it allows the latter to
develop a greater resistance. The only effective remedy happens, in fact,

to be responsible for aggravating the problem.
Thus, in both criminology and immunology, one observes two para-

doxes that correspond at a conceptual level. In both cases, the only
known answers to certain serious problems consist in using a means
that increases the capacity for the roots of these problems to persist.
This parallelism is no accident. In each case, it is closely r.elat.ed toa
form of indeterminancy: on the one hand, that of human individuals
with respect to cultural determinants; on the other hand, that of bio-
logical cells with respect to determining genetic features. In other
words, neither of these cases presents a completely deterministic pro-
gram that could be considered a panacea. Moreover, this correspond-
ence of paradoxes in criminology and immunology underlines their
relations with their respective “hidden coefficients,” which also ex-
hibit a conceptual connection. In the two cases examined above, the
hidden coefficients and the paradoxes, a real but concealed part plays
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a key role and is, in an implicit manner, determining for an apparent
part that can be acted upon directly only by experts in criminology or
immunology.

Problems of Growth

Modern society is subject to specific problems, such as those that
come with massive urbanization. Thus a number of cities are witness-
ing a rise in crimes such as burglary, armed robbery, fraud, possession
of stolen goods and vandalism. Any complex organization enjoying
sustained growth is generally subject to the often acute problems that
come with growth. It is the same for rapidly growing organisms, such
as newborn children, who are particularly subject to severe illnesses.
According to pathologists, this situation can be linked to the specific
physiology of young human beings. Let us examine certain known
remedies for infectious diseases, which are the natural targets of the
immune system.

Within the framework of correspondences I have established
between the immune and judicial systems, one can see how known thera-
peutic means such as serums and vaccines can be correlated with cer-
tain methods used by modern society to deal with the problems of
delinquency. Serums fight pathogenic agents quickly but only tempo-
rarily. They consist of antibodies and antitoxins introduced into the
infected organism, which naturally eliminates them. Vaccines are more
risky, but more efficient in the long run. They are produced by intro-
ducing weakened microbic cultures into the organism. In the case of
the so-called active vaccines, microbes may even multiply. The nor-
mal result of this treatment is the immunization of the individual against
the microbe in question.

In a conceptual view of physical, biological, and cultural deter-
minisms, the treatments of serotherapy and vaccinotherapy correspond
to the main treatments provided for in the penal code of a complex
society: imprisonment, re-education, and social rehabilitation. Impris-
onment, appears to be the rapid treatment but its long-term effects
are uncertain, to say the least. One renders a delinquent harmless by
depriving him of his freedom. By itself, this treatment is at best an
expedient. In this sense, it corresponds to serotherapy, which facili-
tates the rapid treatment of disease but cannot guarantee the future
condition of the patient. At the societal level, the conceptual counter-
part to vaccination resides in the use of re-education techniques and
includes general education likely to change certain culturally determinant
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features. Thesc factors, which criminologists believe to be essential in
influencing crime, include poor family education, environmental fac-
tors and a lack of the kind of training likely to help social rehabilita-
tion. These factors have an effect upon individuals and, up to a point,
determine delinquent behavior. Of course, they are not absolute
determinisms, since a human being can never be entirely determined
by such factors and, in any case, it is generally possible to modify their
effects. This situation corresponds to that of vaccines, where an agent
originating outside the organism changes the effects of a biological
determinism within it. A biological determinism alone is never suffi-
cient to determine the immune system of a particular organism.

Correspondences with Progressive Ideas

Contemporary researchers are often wary of analogies between the
biological and human domains, since these can sometimes lead to the
conclusion that human beings are determined by so-called “natural”
factors. And this in turn promotes fatalistic or conservative attitudes
as well as resistance to change. My approach is very different. The
establishment of correspondences between biological, anthropologi-
cal, sociological or other conceptions bears on indeterminations as well
as determinations. This is one of the meanings of the term, “anti-
analogy"”; one establishes correspondences across profound differences
between various kinds of determinisms. In this sense, there are no
“resemblances” between the biological and anthropological domains
from the point of view of the determinations themselves. (This
statement runs counter to accepted beliefs, which are b.ased on overly
simple analogies.) Rather, one kind of indetermination in the realm of
biological ideas corresponds to another kind to be fognd in anthro-
pological ideas. Thus, for example, the e_ffect of vaccination can be
seen as a phenomenon that expresses a dlverg_ence with respect to a
biological (genetic) determinism in an organism. The latter cannot
change the character of its immune system solely through the detef-
ministic apparatus of its genome. Vaccination can, however: effect this
kind of modification. Likewise, in the human domain, punishment or
imprisonment consistent with ancient cultural determinisms cannot
generally change atticudes toward violence, that is to say, attacks againse
someone’s integrity or liberty. A general re-education can, however,
create such a modification. In this case, it is generally admitted that
this general education cannot be defined solely with reference to
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cultural determinisms (traditions, morals, etc.) and in the absence of
criticism. The latter, by definition, escapes these determinisms.

I would like to clarify the difference of my approach by means of
another example. Nineteenth-century comparisons of delinquents to
microbes or parasite were often meant to illustrate that delinquents
were dangerous to society (the organism being attacked) and greatly
different from “honest citizens.” This way of seeing delinquents was in
fact a reassuring habit and a kind of justification for those who would
eliminate them. Biologists themselves helped to invalidate this view
when they discovered that commensal bacteria normally exist in a
human organism without causing disorder. The pathogenic character
of bacteria is generally not a specific feature of the bacteria itself, but
is atcributable rather to a disruption in the balance of the entire host
organism. Illness results from the interaction of many factors rather
than from one particular factor. According to criminologists, the same
holds for social pathologies. The problems in this case are attributable
to a complex interaction, and it is not possible to identify one particu-
lar determinism as the sole cause. In both cases, biology and the social
sciences, general answers do not exist precisely because no particular
determinism can be found to neutralize a non-existent determinism
that is purportedly the cause of the problem. This explains the great
sense of disappointment we find in the histories of medical and judi-
cial ideas, a disappointment that followed on immense hopes which
were simply the fruit of a delusion. In the 19th century, it was be-
lieved that the development of new penitentiary techniques and pub-
lic education in certain countries would lead to the near disappearance
of delinquency. Likewise, the discoveries of vaccines and antibiotics
gave rise to exaggerated hopes of eradicating all disease. The actual
progress in both domains has, however, never created panaceas; rather,
it has merely contributed to a greater awareness of the work that still
remains to be done.






7 o THE CONSCIOUSNESS OF SOCIETY
o

According to Minsky's analogy, the human brain may be seen as a
large-scale society whose individuals are neurons. I have proposed the
opposite, considering the present global human society as a complex
organization in the making, analogous to the brain of a young child
on the point of discovering a whole world around him. I repeat that
this is no ordinary analogy since it differs in certain essential respects
from that normally goes by that name. I am referring particularly to
its systematic character (which Minsky had begun to elaborate) and to
the parallelism of deep relationships of indeterminancy across the main
levels of scientific description: physical-chemical, biological and anthro-
pological.

In this chapter, I will describe in more detail how the developing
super-brain of the infant or very young child functions. And I will
utilize this description in order to glean certain information on future
developments. In this way, several characteristics of today’s human
society may appear in a new light, and we may begin to catch a glimpse
of what the future holds in store. We are an integral part of this “child.”
Our consciousness of the situation indirectly represents his, and our
actions represent more or less well-ordered processes within this com-
plex organism in the process of development.

Preliminary Remarks upon the Child’s Consciousness

In what way can we understand this “Child’s consciousness”? How
does it manifest itself to us? To answer these questions, I will proceed
by way of anti-analogies, that is, establishing systematic analogies
between different modes of determination. To do so, I will use expres-
sions such as metasubject and metaconsciousness to designate this “child”
and his “consciousness.” In order to discern something of this meta-
consciousness, our situation as an integral part of the child will be
seen as analogous to that of particular neurons with respect to the
consciousness of the embodying individual.

Let us consider a2 human individual. According to today’s science,
this individual’s consciousness is embodied in his brain and, more par-
ticularly, is closely linked to the way in which the neurons in this brain
act or react. No neuron can be said to be “conscious” of the thought of
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distinguish between their bodies and what lies outside them. They are,
for example, conscious of the existence of their mother. For a certain
time, the mother is probably the only discernible external entity. Thus
she represents the tutelary divinity of a society whose consciousness is in
an embryonic state. During a certain period of time, the only means of
action available to a newborn are behaviors such as crying, smiling and
turning the head to signify lack of interest — in addition, of course, to
their sleeping and waking states. Through these behaviors, the child
quickly learns how to have his needs answered. He is in a state of very
8reat dependency. Later, he will become more autonomous, especially
when he learns to walk and talk. Meanwhile, however, he has no inkling
of this autonomy or the shape it is likely to take.

My approach views a young child as an image of modern society.
He is fragile and exposed to all sorts of possible dangers. He has very
litele knowledge about what he can do, or what his role may be in this
external world. However, the progressive consciousness that he devel-
Ops with respect to what exists around him corresponds to the kind of
collective consciousness represented by modern science in general. The
latter can, at a conceptual level, be closely coordinated with means of
action derived from modern technology. Today’s science thus repre-
sents the child’s awakening consciousness, while technology repre-
sents the new means of action which he discovers progressively. Al-
though science and technology are extraordinary for this child who
still has the whole world to discover, they are grossly inadequate with
fespect to what still needs to be learned if one is to be truly in contact
Wwith external reality.

Since psychologists have observed that the self-identification of a
Young child comes about only slowly and tentatively, we may suppose
that it will be some time before today'’s science can acknowledge the
existence of an exoreality profoundly different from what it now con-

siders to be real.

Presently Recognizable Forms of the
Child’s Consciousness

The word “consciousness” can be understood in several ways. For
¢xXample, it can mean an intuitive sense of the content of one’s own
thought, or an immediate knowledge of something, the word “kqowlc@gc
being taken here in a broad sense. My approach, however, implies a

correspondence between a very special kind of mindﬁ — the so-called
mind of human society — and the mind of an individual understood
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(as in Minsky’s work) as the product of the functioning ofja b(anin.
Therefore, it seems appropriate at this point to take the objectivist
point of view of a neurobiologist. J. Allan Hobson (1988, p. 133),
who had a great deal of interest in scientifically observable phenom-
ena of consciousness, defined consciousness as follows:

“Consciousness is the continuous, subjective awareness of the
activity of billions of cells firing at many times a second, com-
municating instantancously with tens of thousands of their
neighbors. And the organization of this symphony of activity is
such that it is sometimes externally oriented (during waking),
sometimes oblivious to the outside world (during sleep), and
sometimes so remarkably aware of itself (during dreams) that
it recreates the external world in its own image.”

This definition could, with certain modifications, be applied to
metaconsciousness. “Cells,” for example, could be replaced by “human
individuals.” Moreover, the reaction times could be adjusted to those
of human beings engaged in communication, taking into account
the number of correspondents that an individual can have at any one
time and the presently foreseeable possibilities of communications
technology. Above all, one must admit that a metasubject exists and
has, at this level of complexity, its own specific form of subjectivity
and capacity for understanding. What kind of perception could such
a metasubject have? How could we even imagine it?

The “continual apprchension” that Hobson speaks ofiq his defini-
tion of consciousness has a parallel in global society: what is reported,
at any one time, by the whole range of media inclusive of newspapers,
magazines, books, etc., as well as other information such as research
reports, treatises, and so on, that reaches us by way of various print
and electronic media. To be conscious, in this extended sense, means
to observe, register and memorize as members of a global collectivity
and as particular individuals (even as individual neurons). Works of
fiction (novels, novelettes, films, etc.) represent the metadreams of glo-
bal society, while reports of current events, especially in science or
politics, represent an aqwakened metaconsciousness of it.

The Dreams of the Child

A metadream, as defined above, corresponds to what 1s usually called
a “dream” for an individual; and like individual dreams, the metadream
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has a gratuitous, creative and often disconcerting character. Alchough
nobody knows what specific function is served by an individual’s
dreams, dreaming is apparently necessary since all individuals en-
gage in this activity, especially when they are still very young. The
same holds for literary expression and for works of fiction in general,
for it seems that they too meet profound needs in human societies,
all of which practice them in the forms of myths, songs, novels, etc.
These forms have, to date, no generally recognized social function.
Thus literature appears to have a profound connection with dreams,
not in the sense that it “resembles” the latter or is, as one might say,
“like a dream,” but in the sense that it reproduces, at another level
of organization, all the essential features of dreams presently known
to neurobiology: gratuitousness, suddenness, diversity, a disconcert-
ing quality, etc.

The Awakened Consciousness of the Child

With respect to awakened metaconsciousness, the current events
broadcast by the various media represent the equivalent of an im-
mediate form of consciousness. This can be fleeting or long-lasting,
depending on the nature of the broadcast. News items, for example,
tend to be quickly forgotten unless they are subsequently connected
with some important event. They are analogous to the little com-
monplaces of daily life, which individuals tend to forget in a matter
of days unless, of course, something unusual results from them.

On the other hand, consciousness becomes more durable when a
fact is memorized. This presupposes a sort of study of the fact’s char-
acteristics and the recording of a number of more or less integrated
details. Neuro-biologists and researchers in artificial intelligence have
established a high level of complexity in an operation as simple as
grasping an object. This involves a joint effort on the part of mil-
lions of neurons. To begin, a great number of these register sensory
data, while others integrate this data into perceptions. Still others
react upon these perceptions in an attempt to coordinate an adequate
response at the level of motor activity. Likewise, each of the subject’s
actions is analysed and integrated within a sensorimotor framework
of operations until the desired result is achieved.

At the level of metaconsciousness, there are parallels to lasting con-
sciousness and memory in scientific activity. Data is gathered by a
host of researchers, who then register, revise and publish it in 2 methodical
fashion. The relevant hypotheses are then refuted or corroborated and,
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cortex associated with vision. Neurobiologists have tried to under-
stand how the eye’s nervous system can compress the initial informa-
tion to such an extent. Analogous problems appear in epistemology.
For example, how can one select the most relevant information from
among the huge bulk of articles published throughout the world? What
criteria can be used? Both physiology and epistemology provide an-
swers to these questions; yet the answers are still vague in both cases
(which makes for yet another parallel). It is likely that progress in one of
these domains will shed light on the other.

One of the fundamental problems for contemporary neurobiology
concerns the exact process by which axons are directed towards their
target zone across the brain. This corresponds to an equally fundamen-
tal problem in epistemology, namely, the problem of the formation of
scientific theories. In the first case, of course, one looks for explanations
in terms of physical-chemical or genetic determinisms and_ tries to un-
derstand the precise role played by other processes determined neither
by genetic factors nor by the chemical processes of nervous systems.
Likewise, in epistemology one looks for institutional, social-cultural or
psychological determinants and tries, as well, to understand the part
played by the vicissitudes of history. The process of death in brain cells,
which happens after connections have begun to be established between
receptors and target zones in the brain, corresponds to the process by
which hypotheses and theories become.obso‘lcte after they have been
refuted by the scientific method. Neurgbxo'l'oglsts have observed changes
in the way that growing brains are “wired ; these cgrrespond to signifi-
cant paradigm shifts. Such changes are particularly important when the
brain of an immature subject (embryo or foetus) begins transforming
into an adult brain. Some axons are eliminated, leaving the entire struc-
ture profoundly changed. Prior to this transformation, at a certain early
stage of the brain’s development, a part of the cortex normally reserved
for sensory data appears to be connected to neural pathways that con-
duct motor impulses.” A change as sngmﬁcant as this corresponds to a
paradigm shift as important as the eplstt?rpologlcal revolgnon I?rought
about by Galileo and Newton. The transition from an Aristotelian type
of science based on common sense to our so-called quern science baseFl
on the experimental method and complex mathematxcal models consti-
tutes a restruccuring of the first order. In this case, rele_ase from the
constraints of Aristotelian common sense, espeqally in physics, has meant
a relative liberation from certain cultural determinants. One can anticipate
other equally important changes analogous to the changes in “wiring” in
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bedroom, and toys. The discovery of more remote features of reality

comes later, after the child has grown. The newborn'’s experience points
us toward one of the most astonishing consequences of my approach,
which brings us closer to a new kind of reality never before described
(and only barely hinted at) by existing science, a reality infinitely richer
and more diverse than all that humankind has been able to discover
up until the present time.

A growing brain develops in accordance with one of its main func-
tions, which is adaptation to the external environment. Emphasis of
the word external is simply a reminder that the young child knows
almost nothing of this external environment and that what appears
“external” to his neurons is, in fact, only the internal environment of
his own organism. The word “exoreality” will be used to designate a
world that is truly outside the subject.

According to neurobiologists, the pattern of a brain cell’s response is
not in itself sufficient to determine whether a given datum originates in
the internal or external environment.? In other words, at the level of
the neuron or its activity, there is nothing to distinguish whether an
impulse received, emitted or transformed by it results from an external
cause or comes from the brain itself. A single neuron cannot distinguish
between a detail of external reality and a detail of an imagined or dreamed
world; rather, a complex arrangement of neurons is needed in order to
make this distinction. “Externality,” or the embodying reality, can be
recognized only in a collective manner. Thus it has a collective charac-
ter. Extrapolating to human society, one can say that reality as such has
the characteristics of objectivity or universality. An individual by him-
self has only subjective opinions, and it is only through interaction with
others that the possibility arises of acknowledging something more ob-
jective or real than a mental impression or opinion.

The objectivity we know from contemporary science, which undoub-
tedly has a relationship with exoreality, is as rudimentary as a young
child’s perceptions of the real world.”” For the time being, we know as
little about our capacity to discover exoreality as we do about the ways
in which a young child apprehends space and gradually comes to rec-
ognize the objects within it. This is one of the main problems cur-
rently facing researchers in the psychology of learning or in artificial
intelligence.”

However, it is already possible to ascertain something about the
way in which exoreality has begun to be foreshadowed in existing
ideas. It can be essentially noted that a newborn child recognizes human
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beings first, amid everything in his surroundings. Inanimate objects are
ignored at this stage. The human beings recognized are the child's first
caregivers and usually include the mother. As a matter of fact, a new-
born child recognizes the presence of people in a practically instinctive
way, that is to say, consistent with a standard biological determinism.
However, one must also admit chat the mind of the newborn does not
acknowledge these people as having separate existences, and even takes
their presence to be an extension of its own body. And with regard to
thf: environment, there is at this stage no instinct that would allow the
child ¢o Tecognize any surrounding object. )
This situation corresponds to the simple fact that the human societies
described by ancient history or contemporary anthropology recognize
a kind of distoreed external reality that comprises a divine being who
is believed to wagch over them. Therefore, the belief in a divinity rep-
fesents a kind of “social instinct,” or more precisely, a kind of cultural
determinant thae renders the social mind capable of apprehending the
Presence of a personal external being. However, as in the case of a
nevybom child, this presence is at first only barely distinguishable from
woctety itself. The laceer exhibits the characteristic that Piaget called
€8ocentrism.” It would be preferable to replace this term by “anthro-
Pomorphism™ since ¢ i applied to a society/child and not to a child in
the strice Sense. Thus the “God-Creator” appears as the “infant’s
mother," that is ¢o say, as a sort of helpful being whose presence can bf
ieill:el?ha confused way by human'society as a kind of “Provic.lencc.cl
¢ mother of an infant, who is able to do everything for him an
whose absence he can eventu,ally feel, humankind endows divinity with
the characteristics of “omnipotencc’" and “omniscience,” in addition
t0 a distincejye “personality” that harbors inscrutable and sometimes
even crye| designs.

The Chilgrg Intimations of a More Remote Reality
tio ONteMporary science tends more and more toward new percep-
ns of OUr world, and several indications of the existence of an
eXOI'ea‘hty €an be found within certain contemporary ideas. Loosely,
these lf)Clude Teilhard's synthesis, the concept of “parallel universes”
e tl-]e ‘anthropgc principle” adva’nced by certain physicists, and the
Gma- hypothesis” sustained by certain biologists.
Teilhard de Chardin’s synthesis is still within the realm of religious
thollg_ht. and fepresents an attempt to reconcile science and religion.
In chis INstance, one can see that the young child is beginning to
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discern that along with his mother come certain objects (a spoon, toy,
etc.) that he learns to recognize. This means that the child associates
what he perceives and handles (domains with parallels in science and
technology) with the helpful hand whose presence he had instinctively
fele. This form of recognition is still instinctive, that is, subject to
certain determining features (biological in the case of the baby, culcur-
al in the case of Teilhard).

The parallel universes of the physicist Hugh Everett (1957), for
example, proceed from a conception proven to be mathematically
equivalent to the orthodox interpretation of quantum theory. These
“multiple worlds” represent co-existing universes, only one of which
appears to be real at any given time. The other universes, in a sense,
constitute an external reality, since they are also real but not within
the consciousness of a particular observer. This conception of exter-
nal reality is purely formal and essentially does not imply any new
discoveries with respect to the existing scientific laws, for example,
since these determine all possibilities beforehand. This conception
is, then, analogous to the psychological situation of a newborn child
who has discovered the existence of space outside his apartment.
This child would most likely imagine that the whole external uni-
verse is entirely composed of an infinity of similar apartments, each
containing a similar mother, crib, comforter, etc. Thus th.e child
imagines a pattern of “external” reality that is not really different
from the one he already knows.

As for the anthropic principle, this is equivalent, in terms of the
young child's knowledge, to the recognition of the tender smile of his
mother, which makes him so happy that he returns it to her. In the
view of certain physicists,” this principle is useful in explaining the
particular numerical values of fundamental constants in physics.*® They
argue that these values are necessary for the existence of life and con-
scious observers. According to this view, the universe exists only in
order to allow the existence of Man, who resumes his pre-Copernican
position at the centre of the universe. Indeed, certain physicists who
uphold the anthropic principle deliberately take an anti-Copernician
position. This is a sunny view of reality, but no doubt a little egocen-
tric. The newborn child tends to believe that everything including his
mother and all his surroundings exists only in order to address his
immediate and elementary needs. Of course, this view is not entirely
erroneous. Indeed, it is true to the extent that the subject is still at the
stage of total dependence, which is precisely the situation of the present
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‘ : -regulation is achieved by means of certain mecha-
nisms which are still poorly understood by scientists. They concern,
for cxamp]c, the concentration of oxygen in the atmosphere, the de-
gree of acidity in the environment and the concentration of salt in the
oceans. One observes that such regulation works exactly as it should
in order.to maintain life.*' This observation is commensurate with the
anthropic principle which implies a “sunny” view of reality as some-
thing that is benevolent to Man. And thanks to researchers such as
Lovelock, the planetary organism becomes conscious of its own identity,
although this identity is essentially of a biological type. Anthropological
reality is not involved, unless it is completely subsumed under the
biological substratum. This view corresponds to that of the young

child who is acquiring the rudiments of self-consciousness but is not
yet able to see that he has a character or nature different from that of

the inanimate objects in his crib.

The Approaching Discovery of a More Remote Reality

The newborn child gradually comes to discover the world by open-
ing various objects close to him and noticing that

[ [ s, gras
:Efriujr:ﬁayni otﬁer things to look at or touch: Later on, he will le}z:rn
how to talk and engage in verbal exchanges with his mother Ol‘hOt I:sr
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completely new level of understanding. Then he will see thac reality is
so vast that he will comprehend how little he really knew.

The above anti-analogy is an attempt to understand present and
fucure humanity in terms of our present understanding of child devel-
opment. If this anti-analogy is right, then we can expect to make
fantastic discoveries.

Global human society should exhibit some parallels with those ap-
parently useless or poorly developed organs one finds in immature
organisms. For example, the lungs and cerebral cortex of a fetus are of
no use to it prior to birth. Can these be said to correspond to certain
apparently useless activities such as pure science? For the latter can be
seen as a cultural construct that is initially quite gratuitous but subse-
quently very useful.*? The fruits of pure research are ultimately mani-
fold, as we can see from the case of modern technology. These gratui-
tous but ultimately very profitable activities correspond close_ly to the
apparently useless organs of the embryo or fetus. The brain qf the
newborn is still in large measure an organ whose functions are invis-
ible. Consequently, one may suppose that some apparently useless and
even bothersome characteristics of modern society will be transformed
and revealed to be prodigiously profitable.

Possible examples of social structures with comparable latent func-
tions might include institutions devoted to general education and pure
scientific research. One could also mention the evolution of democra-
tic institutions, a development which has involved the app.arent!y use-
less and costly emancipation of various alienated groups in society. Is
it not true that pure scientific research,'general education and democ‘-
racy exhibit parallels with complex cortical structures in the newborn’s

rain? These structures are on the verge of profound transfor.matlorls
that will be accompanied by a radically new form of consciousness
which will soon make him capable of opening up to and discovering a

whole new world.






8 e THE DEVELOPMENT OF SCIENCE AS
e THE GROWING SELF-CONSCIOUSNESS
OF SOCIETY

If brain functioning can be explained by an analogy with the
functioning of human society, one may logically conclude there is some-
thing in that society which corresponds to individual consciousness as
such. Now, the latter can be defined as an immediate knowledge of
one’s own existence, and understood as a kind of internal representa-
tion of this existence in relation to an external environment. Upon
first reflection, the equivalent to consciousness at the level of human
society can be seen as the whole array of scientific ideas held by this
society at any particular moment. Indeed, scientific conceptions con-
stitute a kind of institutional (i.e., created in this society) representa-
tion of its existence, of what constitutes its reality or origin within a
universe that embodies it.

The analogical method used here requires that we consider global
human society, which is undergoing rapid change, as a self-organizing
structure similar to a young child’s brain. We know, or fet;l, Fhat xpoc!-
ern society is changing into something very different. This situation is
analogous to that of a young child during his first two years of life.
According to child psychologists, the young child experiences extra-
ordinary mental development, which Jean Piaget (1964b, p. 15; au-
thor’s translation) has described as “a whole Copernician revolution
on a small scale.” At this phase of his life, the child is awakening to the
complexity of the surrounding world, which, as he soon dlscovgrs,
comprises a range of objects that are more or !egs unfarplhar to him.
Furthermore, he discovers other people and is increasingly able to
acknowledge them as being different from himself.

The correspondence between two kinds of profoundly different struc-
tures is more than simply an analogy; it brings to light a deep-seated
identity between two complex organizations. This is why the analogy
becomes systematic and methodical and allows us to comprehend cer-
tain unsuspected relations between things that are usually seen as
unrelated in any real way.

Thus the comparison between the young child and modern society
allows a better understanding of the tormented character of this society,
in comparison with that of other societies throughout history. Almost

49
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everything about modern society is new, and practically all of its un-
dertakings bring into play new techniques or new ways of using exist-
ing ones. Therefore, almost every undertaking is unusually risky. States
are constantly experimenting with new policies, often with surprising
results. As child psychologists know, it is the same for the toddler,
who, in the words of Donald W. Winnicott (1973, p. 70), experiences
“tremendously intense” sensations and whose “life is just a series of
terrifically intense experiences.”
By comparing the respective developmental stages of society and
the child’s brain, each of which is evolving toward higher levels of
complexity, we can have a better understanding of each and lay the
foundations for an original futurological method. While the future
changes in modern society remain to be discovered, the developmen-
tal stages experienced by young children have been extensively stud-
ied. Some of the most well-known investigations of this type have
been carried out by the psychologist, Jean Piaget, and the stages he
has so carefully described are the very ones I will be using here to shed
light on impending developments in human society. As the latter are
still completely shrouded in mystery, we must proceed rigorously and
consistently, framing our correspondences not on vague similarities
but on formal relations between differences of determination. To un-
derstand the correspondences between the developing consciousness
of a young child and the progress of modern science, the reader will be
required to refer constantly to a basic relation. And for reasons that
will become clear later, this basic relation is posited between the being-
for-itself of the child and the conception of physical reality produced by
science.

Physical Reality as the “Being-for-itself”
of the Child/Society

The correspondences between physical reality and an individual’s
being-for-itself are not immediately obvious.' Note that the expression
“physical reality” designates here the conception of physical reality pro.-
duced by global human consciousness at a certain moment in its de-
velopment. Hence physical reality corresponds more properly to what
could be termed “self-image”.

Physical reality is understood as something objective. Likewise, o
person’s self-image is understood as something authentic and real by
the individual concerned. It is himself, as he understands himself a¢ 3
certain moment.
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The expression “being-for-itself” will be interpreted here in a very
specific sense. Thus being-for-itself will be understood by way of con-
trast with that of other individuals. Accordingly, an individual’s being-
for-itself is a characteristic of his knowledge of himself as a conscious
being, as opposed to that of any other individual whom he meets or
imagines. Individual being-for-itself appears to be #nique because an
individual’s consciousness has direct access to only one being-for-it-
self — his own. Conversely, he has only indirect access to the being-
for-itself of other individuals. And it is the very absence of this direct
access which allows us to say that an individual who acknowledges the
existence of others is able to transcend himself, to move outside him-
self and escape egocentrism.”

Figure 1 shows the following two properties of an individual being-
for-ieself:

a) The capacity of embodying (in Figure 1 E the particular being-for-
itself considered here, embodies a representation of the universe of
which it is itself an element; ‘Yhi!e (E) denotes a representation of
itself as it appears in it, other lnd{Viduals are given as E,, E,,.....E;,
etc., and are equally represented in the field embodied by E).

Universe

Being-for-
itself of £

Figure 1
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b) The wnique character of a being-for-ieself (in Figure 1, being-for-
itself E is arbitrarily selected and distinguished from other instances
of being-for-itself; E has no direct access to what is embodied by
other individuals E;, just as individuals E; have no direct access ¢o

what is embodied in E).

These two properties characterize an individual being-for-itself in
an approximate manner* and mark the beginnings of a formal char.
acterization that will allow us to establish a precise ideometric link
between a being-for-itself and physical reality.

Physical reality as described by contemporary physicists has certain
conceptual characteristics that generally remain implicit but that are
nonetheless, very clear. Physicists working in astrophysics or cosmol:
ogy express the reality of the physical Universe by saying that it rep-
resents one of the possible models of the Universe. These possible
models are in fact various mathematical models and include
“Friedmann’s model” as well as the various “closed,” “open,” “fla¢” and
static or non-static models of the Universe. Thus, one distinguishes
between these merely possible universes and the real Universe as such
which is one and only one of the many possible universes. The Upj.
verse is a unique as a being-for-itself, and is 5o in a precise way that wi]|
be described below. Moreover, the physical Universe is generally de-
scribed as embodying objects and beings. Among these, there is one
particularly significant sort of being, one who is able to observe physi-
cal phenomena and form theories about them. Some theorists of phys.
ics have made this into a logical constraint capable of explaining the
numerical values of certain fundamental constants or Parameters jp
physics.” The real physical Universe has an inner representation of
itself and of other possible universes, a representation created by the
physicists themselves.

Figure 2 illustrates the following two properties of the real physical

Universe:

a) The capacity of embodying (in Figure 2, the Universe U embodies
representation of a whole set of possible universes, while () de-
notes a representation of itself appearing in this set; other possible
universes are denoted by U,, U,,...,U,..., and are equally repre
sented in what is embodied in U). i

b) The unique character of the real Universe (in Figure 2, the Univers
U is arbitrarily selected and distinguished from other possible un.e
verses; in U one has no direct access (i.e. no real access) to what :;
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The set of
possible
universes

The real
Universe U

Figure 2

embodied in the other universes U,, just as, in the latter, one has no
direct access to what is embodied in U).

The formal similarity between these two properties and the former
two characteristics of a being-for-itself is fundamental for the corres-
Pondences to be established between the being-for-itself of a growing
child and physical reality as conceived by modern science. This physi-
cal reality js formally analogous to a conscious being. It should be
understood that this analogy is based upon precise criteria and is not
merely derived from a certain resemblance between two terms that
are, in other respects, very different from each other.*

Therefore, the notion of reality as such comes into play at this point
and should be coordinated with the notion of consciousness. The word
“reality” will be understood mainly by way of contrast with that which
is “only possible.” When one considers “physical reality,” the “only
possible” usually comes to be identified with mathematical models
that are not “made real” in a physical sense; in other words, they are
N0t consistent with physical observation. Hence, to ensure the con-
sistency of the conceptual correspondence between physical reality
and being-for-itself, one must consider these unrealized mathematical
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models as equivalent to objects and beings external to the child him-
self, in other words, to his being-for-itself. That which the child iden-
tifies as being himself corresponds to physical reality, while that which
he sees as being different from or outside himself corresponds to possi-
ble models of physical universes that have not been realized.

From an Individual Being-for-itself
to a Present Being-for-itself

Inquiry into the stages of infantile consciousness described by Piaget
and other child psychologists reveals that they do not explicitly and
formally characterize being-for-itself in the way that I have done above.
Of course their object is not the same as mine. They are not parti-
cularly concerned with establishing correspondences between the de-
velopment of infantile consciousness and that of scientific concepts.
Nevertheless, it will be useful to translate their observations in terms
of an individual being-for-itself. This will make it possible to establish
connections between concepts of child psychology and physical real-
ity. However, the being-for-itself that is implicitly described by child
psychologists is not consistently an indsvidual being-for-itself, but more
often a present being-for-itself. This is the case especially when they
speak about the important topic of the “permanence of objects,” that
is to say, the question of understanding the way in which a child suc-
ceeds in acknowledging an external object subsisting as su.ch.‘ ‘

Although present being-for-itself differs from the individual
being-for-itself described above, their respective formal properties are
similar. Present being-for-itself is defined here as an individual’s con-
sciousness of the present, as opposed to his consciousness of past or
future time. In other words, a present being-for-itself represents, for
the concerned individual, his consciousness of his present self as op-
posed to his consciousness of himself as existing in the past. Thus one
can easily see that the same properties of embodiment and uniqueness
are involved in this present being-for-itself, just as they are in the case
of an individual being-for-itself (or of physical reality).

Figure 3 illuscrates both of these properties as they apply to a present
being-for-itself.

a) The capacity of embodying (in Figure 3, a present being-for-itself, Pr,
embodies a representation of the duration of which it is an ele-
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ment; a representation of itself (Pr) appears in it; other moments
are denoted by Pry, Pr,,..., Pr,,..., and are equally represented in
what Pr embodies).

b) The unique character of a being-for-itself (in Figure 3, the being-
for-itself, Pr, is arbitrarily selected and distinguished from other
instances of being-for-itself; Pr has no direct access to what the
other moments, Pr;, eventually embody, just as the latter have no
direct access to what Pr embodies).

Thus we have a threefold structure in which the same formal prop-
erties recur:’

1. A present being-for-itself;
2. An individual being-for-itself;
3. Physical reality.

To understand what follows in more detail, the reader should keep
this table of formal correspondences in mind. As in the preceding
chapters, the analogies are not independent of each other but proceed,
on the contrary, from one and the same basic formal correspondence.
In this instance, the basic correspondence is between an individual
being-for-itself and physical reality, and this allows us to establish a
systematic analogy between the developmental stages of infantile con-
sciousness and the stages in the development of our physical concep-
tions of reality. The present being-for-itself will also play a role in
these correspondences, although in an indirect way. The difference
between a present being-for-itself and an individual being-for-itself
will be shown to correspond to another difference, namely, that bet-
ween an individual being-for-itself and physical reality.
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Infantile Egocentrism
This type of formal relation will enable us to better understand
certain aspects of theory in modern physics. Physicists often describe
physical reality using the notion of a conscious observer. This situation
arises particularly in quantum theory and raises serious conceptual
problems for contemporary physicists. Ideometric correspondences will
allow us to see thar a child who is discovering the external world and
other conscious beings happens to be in a situation which has a formal
similarity to the preceding one.
As an infant, a young child has but a very partial consciousness of
the existence of others. Piaget has used the term “egocentrism’ to
characterize this situation. When, in early life, a conscious subject is in
a state of infantile egocentrism, its situation is analogous to that of
classical science, which has not yet acknowledged the “possible uni-
verses” that correspond to mathematical models different from those
used in classical physics. The progressive discovery of these possible
universes, one of which coincides with the real Universe, is equivalent
to the discovery, by the young child, of other beings and objects thac
exist outside himself. He appreciates that a part of what he is perceiv-
ing coincides with himself. I am referring to his own body, with which
his individual being-for-itself is naturally identified. His own body,
then, exhibits a formal correspondence with the real Universe, while
objects or beings distinct from it correspond to the possible models.
Among the latter, there is one that physicists have for a long time
identified with the actual behavior of physical bodies. This is the model
of classical mechanics, which can be defined using the equations of
Newtonian dynamics. This model assumes absolute time and space,
and accounts for physical space by means of Euclidean geometry. Prior
to the theories of relativity and quantum physics, the classical model
was held as an absolute truth. Not just one among a series of possible
models, it was considered the only one really and truly possible. This
situation corresponds, for example, to that of the newborn child, who
does not yet consider any reality external to his “self.” This self, ag
such, is barely taking shape and is, in practice, confused with the child's
own body and with parts of the maternal body.

Classical physics, which is the first type of physics worthy of full si-
entific credentials, corresponds to the first months in the child’s life.
Important subsequent developments in physics are owing to Faraday
(1839) and Maxwell (1890), who were among those who contributed
the most to the establishment of the physical reality of the fe/d, whether
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electric, magnetic or otherwise. A field was simply, at first, a math-
ematical concept. Then it became a physical concept, embodying some-
thing real. Thereafter, with Einstein and his general theory of relativity,
it was discovered that the physical Universe can be non-Euclidean and
can conform to a very different geometry. Thus a progressive differen-
tiation developed from an initially undifferentiated situation, and quan-
tum theory played a very important role in this process. As discussed
later, quantum theory represents a crucial stage, one in which physical
reality undergoes a complete change in appearance due to the fact that
it must be understood according to the logic of alterity. In brief, alterity,
in quantum theory, is tightly linked to the existence of a twofold princi-
ple of the evolution of physical systems. One of these is called the “equa-
tion of motion” (or “Schrédinger’s equation™) and the other the “reduc-
tion of the state vector” (according to the terminology that became more
prominent with John von Neumann).

The classical child, that is the child who holds a classical conception
of physical reality, is only a “newborn” — in the sense intended by
child psychologists. Then this child becomes an “infant,” and remains
at this stage until he is able to walk by himself. It is during this infant
stage that the child begins to discover the existence of something differ-
ent from his rudimentary self. His self changes in that he comes to
understand himself by way of contrast with what is outside and differ-
ent from himself. His progressive understanding of his relation with
others corresponds to physics’ progressive understanding of reality by
way of contrast with the merely possible.

According to contemporary psychology, self-knowledge does not
exist at the beginning, at birch. Rather, one can know oneself only
through one’s relationships with others. This means that others play
an essential role in personality formation. And this is not inconsistent
with the fact that, for a very young child, the other as such does not
initially exist. The correspondence with conceptions of reality derived
from modern physics suggests, then, that these conceptions were trans-
formed. They began with a kind of initial indistinctness with respect
to the inherent reality of other universes as such, and will continue to
be transformed until there is an acknowledgement that other so-called
“merely possible” universes can accede to such a reality. Here the ex-
pression “inherent reality” has a new meaning which is as yet unintel-
ligible to contemporary science and philosophy. We can understand it,
at the moment, only by means of ideometric relations.
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The Stages of Childhood and the Developments
of Modern Physics

Piaget was not the only one to describe the development of thought
in terms of stages. However, his work is generally considered to be the
most influential in the domain of child psychology. This is why, in
spite of certain lacunae that some people believe to have found in his
work,* I will look mainly to the stages described by this author as I
develop the correspondences between the child’s being-for-itself and
physics’ conceptions of reality.

A methodological precision may be useful at this point. My own
approach is an experimental one in the sense that it consists of observing
ideometric relations between domains of ideas. One perceives certain
analogical relations and appreciates that these are organized into a
systematic and internally consistent working order. It is not possible
here for me to give all the reasons or indications that led me to discover
these relations. Some of them I found in the history of ideas, while
others were discovered in disciplines that, at first glance, appear to have
nothing to do with either child psychology or physics. Thus, what I am
presenting here is a sort of finished product, or at least one that has been
worked out slowly over time. It would be difficult, for example, to give
all the reasons which have led me to conclude that today’s human soci-
ety corresponds to a given stage as described by Piaget. However, the
following pages will enable the reader to appreciate all the points of
correspondence and to see that they form a very consistent whole.

The Six Stages of the Sensorimotor Period

Piaget characterizes four major periods in the development of an
individual’s intelligence from birth to adulthood. The first of these
periods, the “sensorimotor period,” coincides with the first two years
of the child’s life and is the one that holds the greatest interest for us.
It corresponds to developments presently known to science, as well as
to certain developments still to be discovered. The second period, the
“period of symbolic thought,” covers the child’s developments from
about two to six years of age. It will also be interesting to consider this
period, so that we can catch a glimpse of other developments in sci-
ence in the more distant future. For us, the end of the first period and
the second period represent a relatively imminent time in the future of
science,” while the following periods represent a more remote future.
I will concentrate initially upon the first period, reserving my com-
ments on the second period for later in this work.
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Piaget divides the first period into six “stages.” Each new stage, by
definition, integrates elements from the preceding stage, while reorgan-
izing them and adding new elements. According to Piaget, these stages
constitute passages from one state of equilibrium to another, and are
designed to increase the capacity for adaptation in an organism.

This characterization by means of stages can also be applied to the
development of major physical theories. Each major theory (for example,
the theory of relativity or of quantum mechanics) integrates elements
of various preceding theories, especially observed facts and certain
theoretical relations. It then restructures this data, adding new ele-
ments (previously unexplained observations and theoretical relations
that make for a reduction in arbitrariness).™

One can see that the present state of scientific conceptualization
corresponds to the fifth stage of the sensorimotor period. At this point,
the child is about 12 to 18 months old. However, let me first describe
these stages. In doing so, I will borrow certain terms and expressions
from psychologists who have interpreted or commented upon Piaget’s
work."" And I will be looking mainly at the way the child comes to
recognize external objects and thus constitute himself as a self, while
at the same time becoming more and more capable of acknowledging
the existence of other instances of being-for-itself. Subsequently, I will
draw the relevant parallels with theories in physics, while going into a
more detailed description of the stages.

The First and Second Stages (0 to 4 Months)*

The child exhibits reflexes such as sucking or manual prehension.
Actions, such as visual exploration and babbling, are made for their
own sake. These give rise (in the second stage) to the “first motor
habits,” such as thumb-sucking. The child follows a moving object
with his eyes. These are the first organized perceptions. If an object
disappears from his sight, the child does not look for it. One might
conclude that at this point he has no notion of the permanence of
objects and no consciousness of having a self, in other words, no con-
ception of self which would allow him to differentiate himself from

someone else, such as his mother.

The Third Stage (4 to 8 Months)
The child begins to open up to the surrounding world. He demon-
strates that he is able to foresee certain movements of objects. However,
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if a veil is placed over an object which was at first visible, the child
{na_kes no attempt to find it again. He develops a fledgling capacity to
Imitate certain sounds or motions. His own motions demonstrate that
he is beginning to distinguish between his goals and the means he
uses to achieve them. To put it in more technical terms: his sensorimotor
adaptations integrate his “intentionality.” After five months, the child
shows interest in his mirror image: he looks at it, comes near, touches
it, smiles and vocalizes. His behavior is the same whether it is his own
image or those of others, and whether he sees them in a mirror, in a

photo or on video. There is no evidence of any perception of a Self as a
causal agent.

The Fourth Stage (8 to 12 Months)

The child begins to be able to foresee external events. He can follow
through with his intentions, pushing away an obstacle in order to
reach an object and linking together a series of actions in order to
achieve a goal. Also, he can hold his hand out in anticipation of grasping
an object. Indeed, objects are a source of great interest to him, and he
is curious to see whether they can be dismantled. Turning over a box
or rumpling paper gives him a kind of well-being similar to thac de-
rived from eating. The child now appears to be able to find an object
that was at first visible and then hidden under a ved..Hov'vever, he is
still incapable of finding a hidden object if the latter is shifted under
the veil, and persists in trying to find it in the same place he !1ad seen
it before. Finding his efforts unsuccessful, the child stops his s“earch
instead of looking elsewhere. This is what PiageF ha§ called the “error
of the fourth stage.” An object is an entity that is stlll'not completely
independent of the subject’s action. After the age of nine mpnths, the
child comprehends his reflection in a mirror and Plays with it. He
distinguishes representations that correspond to himself from. those
that do not. The child perceives his Self as a causal agent. He is con-
scious of the causal or active relation that exists betwef:n his own body
and its mirror image. However, he is not yet able to differentiate hjm,-

self from others in this way.

The Fifth Stage (12 to 18 Months) .

The child is able to change his strategies in order to find a h'fdde'n
object and is no longer subject to the “error of the fourth stage.” This
means that he does not necessarily repeat a particular successful strategy,
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and is no longer dependent on the habit of success. While he cannot
yet relocate objects moved behind a screening device, he can use reflec-
tions in a mirror in order to locate persons and objects in space. He
apparently distinguishes the virtual space (behind the mirror) from
the real space (in front of it). He differentiates his Self as an active
agent who is independent from the Selves of others. After the age of
15 months, the child will display intentional patterns before a mirror
or video. For example, if, looking in a mirror, he sees a red spot on his
nose, he reacts by rubbing it. He recognizes himself from his personal
facial features, etc.

The Sixth Stage (18 to 24 Months)

Mental representation tends to replace actual motion in the child’s
strategies for finding an object. The child imagines trying and devises
a solution before proceeding to action. The object has acquired a new
permanence, since the child now no longer “loses” it, but is able to
keep it in memory and imagine its hidden movements. For the first
time, the child pays attention when a conjurer makes objects disappear
into a hat and is able to wonder about it. Moreover, the child under-
stands by now that pointing to an object is a way of denoting it. Sym-
bolic representation is acknowledged as such; any given image, word
or impression can be co-opted to serve this function. In seeing himself
in a mirror, the child names himself (he pronounces his name or he
says, “This is me”). He thus acknowledges his Self and distinguishes it
from the Selves of others.

The Self emerges as conscious of itself at the fifth stage, when the
child is 15 months old, and this consciousness is reinforced during the
sixth stage. This is the process by which the child becomes conscious
of his individual being-for-itself. At this point, the child’s conscious-
ness acknowledges itself in its singleness. He knows that he knows,
and he knows that he is “unique.” The word “unique” is taken here in
the sense described above, and may be expressed by the words “insu-
lar” or “separated.” At the fifth stage, then, the child constructs his
individual being-for-itself. And at the sixth stage he becomes con-
scious that others also have one.

Emotional Aspects
Piaget (1964b, pp. 12 ff.) gives a detailed account of the levels of
emotional development. During the first, sensorimotor, period, the
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child experiences his first emotions and differentiated feelings. To-
wards the end of this period, the elementary emotional regulations
and first external fixations of affectivity make their appearance. We
would do well, at this point, to provide further details, particularly
with regard to the circumstances surrounding birth and the relation-
ship between the child and mother (or any person playing the moth-
er's role). For such details are relevant for the correspondences we are
establishing with developments in modern science.
With respect to the circumstances surrounding birth, it is not easy
to describe the characteristics of an individual being-for-itself in its
beginning stages. A newborn child probably has no consciousness of
himself as such. Therefore, the description one can make of his indi-
vidual being-for-itself concerns mainly visible physiological reactions.
In this case, the relevant ideometric correspondences would be made
not with scientific conceptions of reality, but rather with conditions of
human society itself. The latter constitutes a kind of global organism
whose being-for-itself appears within scientific conceptions developed
in this organism. It is hard to think of a newborn child as having a
being-for-itself, because he is barely “conscious” of that which he js.
Likewise, before developing sufficiently advanced scientific concep-
tions, human society still had a rudimentary conception of physical
reality, that is to say, relatively too simple and conforming far too
much to traditional common sense. However, the external features of
this organism may be described without too much difﬁculty. Thus, for
example, the distress of childbirth corresponds to the particular diffi-
culties of modern society, especially with respect to politics, education
and the economy.

Certain researchers have focused their attention on the emotiong]
dimensions of infantile experience. The relations of the young child
with his mother and with the first people with whom he comes ineq
contact, are considered especially significant by psychologists such
as R. A. Spitz and W, G. Cobliner (1968). My approach will allow
to see the parallels that global modern society exhibits with the jq_
fant’s feelings and with the “mother.” I will show that the mother,
being “external” to the child’s individual being-for-itself, must cor.
respond with a “merely possible,” or “merely mathematical but nop,.
physical,” entity."* The conception of reality in this case is the ope
established by classical physics and supported by Newtonian dynam-
ics, the mathematical formalism of Lagrange and Hamilton, ang
Maxwell's electromagnetic theory. This general model of classica]
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physics has become only an approximation of physical reality and,
being merely approximate, is in fact not real and should be classified
among the merely possible universes. Thus, it corresponds to an
entity which is external to the child’s being-for-itself. Because of its
“approximate” yet relatively proximate character, this entity appears
to be a being which is different from the child yet also very close to
him namely, the mother.

It has been widely established that birth is traumatic for the per-
son most directly affected. At birth, the child suddenly receives a
large influx of new sensations. Once born, he curls up in a fetal
position and is almost constantly somnolent and able to make only
non-adaptive movements.

Lec us compare this with society in the modern period, particu-
larly in the 19th and 20th centuries. Comparing human society to a
child, the modern period corresponds to the first months of the child’s
life: it appears, as well, to be comparably difficult and tumultuous.
If human society is seen as an organism in the process of formation,
the accession to modernity represents a great opening into a new,
but also an excessively unbalanced period. Modern society is reputed
to be “in crisis,” that is, in an excessive state of disturbance and
indecision in almost every domain. There has been a crisis in knowl-
edge and beliefs, a crisis of values and ethics, in art and literature, in
politics and economics, and so on. There are no benchmarks because
there are no historical precedents for the developments in modern
society. Modern Man is confronted with something new, disquieting
and frightening. In the political domain, profound upheavals are
underway in the relations between groups, peoples and nations. Peo-
ple are trying to establish and affirm their identity.

The 19th century has been called the “century of nationalism.”
This period was characterized by widespread demands for recogni-
tion and for liberation from foreign tutelage. In geopolitics, an even
more troubling period began with the advent of decolonialization,
which saw the creation of many new states that had to organize
themselves in often very maladjusted ways. Moreover, this was also
a period of opposing ideologies: the Left versus the Right, socialism
versus liberalism, and so on. In economics, developr_nents were spo-
radic, moving through crises and recessions. For nations throughout
the world, there has been no respite, stability of l?ala““-‘- Neverthe—
less, as in the case of the young child, a far—reach}ﬂg.OfgamzatiOﬂ is
in the process of formation, with evolution continuing through all
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these crisis and troubles. Confronted by all this confusion, we natu-
rally worry and aspire to a more harmonious world; but we can also
appreciate that we are not living in a formless chaos. As a matter of
fact, something comforting has appeared in spite of all this agita-
tion. Some people point to the extraordinary progress of scientific
knowledge, or the irresistible appeal of various new technologies,
such as the new communication technologies. Others give high marks
to a new openness that is bringing people together despite their
differences. This is the sunny aspect of modernity, its way of smiling
beneficently at us. Despite its confusion, our collective conscious-
ness sees this “smile,” and its perception of it corresponds to the
young child’s perception of the maternal gaze. For the smiling mother
brings confidence and consolation even in the depths of chaos.
When it is about three months old, the infant first responds with a
smile to the appearance of the mother’s face. According to Spitz (1968),
this is the “first organizer,” an element that will become more and
more significant in allowing the child to extricate something from the
chaos and meaninglessness around him. Subsequently, at about six to
eight months, the child develops the ability to distinguish his mocher
from other people. As in Piaget's third stage, one observes that the
child acquires this capacity even before he becomes conscious of his
own self. His mother, therefore, appears as only slightly dissociated
from himself, though having a separate identity _with‘ respect to oth-
ers. So it is really the mother-child duo that distinguishes itself from
what surrounds it. In other respects, the child manifests some anguish
when confronted by someone unknown. One can assume that, at thjs
point, the initial chaos is pushed back beyonfi a Perimetcr, which s
now expanded in comparison with the preceding situation, where |-
most everything was strange and threatening. The acknowledgemen,
of the mother as a global object will also allow the child, according to
Spitz, to acknowledge himself as a personalized subject. Cerrain psy-
chologists or pediatricians speak about a more generalized angyish
felt by the newborn. D.Wallon (1978) has written that a newborn’s
life begins in a symbiotic relation with the mother that is a continya-
tion of the fetal symbiosis. The child’s consciousness starts in and by
the separation from the mother-origin: “His first awakening to
consciousness is the contrast between the happy security he feels i
the presence of his mother and his anguish at the prospect of being
abandoned, a primal fear which seems to be one of the most primitive
and visceral emotions...""
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The Correspondence with Ideas in Physics

The main stages of physics will be identified here as follows: (1)
Newtonian dynamics and the classical theories as they were under-
stood at the beginning of the 19th century; (2) Maxwell's eleccromag-
netic theory; (3) Einstein's theories of special and general relativity;
(4) quantum theory. Our correspondences will roughly conform to
Table 3, which identifies the various stages of physics with simple
expressions:

Newtonian Dynamics and the Classical Theories

The expression “classical theories” designates the classical theories
of physics such as they were understood toward the beginning and
middle of the 19th century, that is, before J. C. Maxwell expounded
his theory of electromagnetic energy. They include, as distinct theo-
ries, mainly Newtonian dynamics but also, for example, optics and
the theories of electricity and magnetism. Although Newtonian dy-
namics originated with its eponymous founder back in the 17th cen-
tury, it had to wait until the beginning of the 19th century for its most
complete, rigorous, and formal formulation, in the work of Euler,
Lagrange, Laplace, Jacobi, Hamilton and others.

The overall conception of the physical world in this period has been
designated the “mechanical view” of reality.”® According to this view,
which followed from Newtonian dynamics, all physical bodies were
conceived as made up of particles bound together by forces dependent
only on the distance between them. However, optical and electrical
phenomena were not completely in accordance with this view. Optical
phenomena involved waves (cf. Young's and Fresnel's optics) that were
not ruled by classical dynamics, despite certain formal similarities.

Table 3 Correspondences between the stage of physics and Child development

Stages of Physics Stages in child Development
Newtonian dynamics

and classical theories 1 and 2
Maxwellian theory 3
Einstein’s theories 4
Quantum theory 5
(the next stage to come) 6
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And electrical phenomena involved forces which depended not only
on the distance between particles, but also on their speed. This ap-
peared somewhat mysterious, in the conceptual framework of the
time. Moreover, electrical and magnetic phenomena began to be de-
scribed in terms of “fields,” a new notion that could not be reduced to
the concepts of classical dynamics. Therefore, scientists were faced
with several physical domains without any overall theory to make sense
of them. In classical dynamics, space and time were conceived of as
infinite and absolute, and the geometry of space could be conceived
only as Euclidean.

In accordance with the preceding table, these classical conceptions
exhibit analogies with Stages 1 and 2 in the development of infantile
consciousness. Let me demonstrate how this is so. By the beginning of
the 19th century, Newtonian dynamics was already a traditional con-
ception with some two hundred years of history behind it. Thus its
influence on the scientific ideas of the time was akin to a kind of “cul-
tural reflex.” Let us firs, however, be clear about our terms. In biology
or physiology, a reflex is an action determined by heredity rather than
acquired by experience. This is particularly true with respect to the re-
flexes of the newborn child, such as sucking or manual prehension. The
latter are biologically, not culturally, determined. Likewise, the Newto-
nian tradition functioned as a cultural reflex in the sense that it acted as
a culrurally determining factor upon the initial conceptions of the 19th
century. Only later discoveries could appear as acquired, “non reflex”
forms “liberated,” as it were, from this pre-determination.

At this stage, the child exhibits no distinct sense of self, but exists
rather in a kind of symbiosis with the mother. He does not even dis-
tinguish himself from the external world, which, in a certain sense,
does not yet exist. This situation corresponds to a specific feature of
the classical physics of the period, namely, the conception of absolyte
space and time, with its attendant view of Euclidean geometry as the
only conceivable model capable of describing reality. Physical reality,
as a realization among a host of possibilities, does not yet exist. .
stead, what exists is a kind of symbiosis, conceived as being Driori
necessary, between the entire physical universe and Euclidean geom_
etry, including the idea of absolute and infinite space. The “Mother”
coincides with this obvious and a # priori necessary mathematics. The
“child,” for his part, coincides with physical reality and is indistip.
guishable from it. In this respect, human society during this periog
did not have a “self” of its own. For the latter was confused with the
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Absolute, with the product of a kind of cultural determinant or reflex.
Thus the Mother is at one and the same time Science and the tutelary
Divinity, who bestows all her protection and ontological guarantees
on Man, who is an integral part of Her.

The first motor habits and organized perceptions mentioned by
Piaget (with respect to the second stage), have parallels within the
classical framework of the 19th century. Now, this correspondence
with science and human society must be understood in a consistent
way. In this case, the “habits” mentioned by Piaget must be seen as
acts that are liberated from the purely instinctive determinism of the
initial reflexes. The child is gradually liberated from the latter by his
sensorimotor experiences, which replace reflexes with motor habits.
Piaget’s examples of such habits include holding the nose, exploring
the face with the hands, rubbing the eyes, thumb-sucking and scratch-
ing fabric. The newly acquired coordination of the child's sensory and
motor capacities makes these habits possible.

According to our system of analogical correspondences, the sensory
capacities of vision, hearing, touch, etc. correspond to the various sci-
entific disciplines of mechanics, electricity, optics, etc. Thus specific
motor capacities correspond to scientific techniques developed in hu-
man society. One can see that the technical inventions established within
society become “habits” analogous to those mentioned by Piaget with
respect to the child. More often than not, these are, at first, purely
gratuitous or of dubious utility (or even, in some cases, somewhat
harmful). However, they appear as the first steps toward what will
ultimately become useful forms of conduct. This is precisely the kind
of connection that should be made here, since we are dealing with
liberation from a cultural determinism composed of traditions and
ancient beliefs, rather than with a biological determinism composed
of instinctive or hereditary reactions. The science of this period arose
from an unprecedented level of technological development. The dis-
coveries of the dynamo and electric transformer (1831), the electric
battery (1836), the electric motor (1837), the locomotive (1839), the
electric telegraph (1839), etc., attest to the fact that the technical
capacities of human society have developed along with, and thanks to,
acquired scientific knowledge. In this sense, society’s “perceptions”
have also undergone a process of organization, since they consist essen-
tially in the progressive acknowledgment of physical reality. '

The main correspondences described above are summarized in
Table 4:
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Maxwell’s Theory

The second half of the 19th century saw the introduction of new
concepts in physics, concepts that had revolutionary effects on the
conception of reality at that time. The works of Faraday, Maxwell and
Hertz were to form the basis of modern physics. Historians of physics
have often considered the concept of “f7e/d” the most important inven-
tion since Newton and, indeed, it has profoundly changed the mechanical
view of reality. At first, the field appeared to be a purely mathematical
artifice, an imaginary construction added to the particles and forces,
which were the only features actually considered to be real. Thus the
field, as artifice, was seen as only an equivalent but more convenient
means of representing the interactions of the particles. At this period,
first under the impulse of Faraday and subsequently under Maxwell and
Hertz (who experimentally confirmed Maxwell’s electromagnetic theory),
the fields acquired a kind of real existence, a physical character equal to,
or greater than, that of the forces and particles. Faraday showed that
(electrical or magnetic) fields have a real effect upon each other, and that
this effect can be observed visually. In this view, then, these fields are a
real physical substance, part of the fabric of reality. Maxwell took this
idea further, mathematically demonstrating that fields are oscillating
phenomena such as electromagnetic waves or visible light. The famous
“Maxwell equations” govern the relationship between particles and fields,

Table 4 Synoptic Table of the Correspondences Between Piaget’s First Two
Stages and Classical Physics

Infantile Development Developments in Science
(Stages 1 and 2) (Pre-Maxwellian stage)
Reflexes Newtonian dynamics
(biological origin) (originating in tradition)
Organized perceptions Technical applications
(vision, touch, hearing, etc.) (mechanics, electricity,
optics, etc.)
(capacity to follow a moving object (capacity to develop new
with the eyes) applications from acquired knowledge:
the locomotive, the electric motor, etc.)
No sense of self No physical reality apart from classical
(self completely confused mathematical formalism (absolute
with the mother) and infinite space and time, Euclidean

geometry, and Galilean relativity)
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and describe their respective motions. They also form the basis of our
entire modern understanding of electricity, magnetism, and optics.
Maxwell's theory constitutes a remarkable synthesis of these three physical
domains, which were previously seen as separate from each other. He
predicted that new and as yet unknown kinds of electromagnetic waves
would have the same speed as visible light in a vacuum. This prediction
received spectacular confirmation when Hertz, twenty-four years later,
succeeded in proving experimentally the existence of radio waves, or
“hertzian” waves. The notion of field appeared, thus, to be genuinely
real. And thanks to its explanatory character, it has accounted for the
profound relations between things and facilitated the discovery of a com-
pletely different side of reality. Electromagnetic waves, which include
radio waves and visible light along with X and gamma rays, have con-
siderably expanded the scope of human observation. Astronomers, for
example, can now study the sky with its galaxies, stars and other heav-
enly bodies not only by means of visible light, but also by means of
invisible waves such as radio waves and X rays. Radio waves, whether
short-wave, AM or FM, have become a privileged means of human com-
munication throughout the world.

Certain formal characteristics of Maxwell's famous equations must
be underlined in order to explain the transition to the following stage,
represented by Einstein’s theories of relativity, and to understand the
importance of the conceptual problems posed by these equations. To
begin with, Maxwell's equations easily fit within the formal framework
of the equations of classical dynamics, as expressed, for example, by
Hamilton and Jacobi. In them the physicist-mathematician readily rec-
ognizes the general character of classical formalism, in other words, its
dynamical features, or the way in which objects and motions change
with time within one spatial frame of reference. However, Maxwell's
equations present an anomaly: although they are not consistent with
Galilean relativity, they are so with respect to another type of relativity
later recognized by the mathematician, Henri Poincaré. I am referring
to the relativity described in Einstein’s theory of special relativity, which
has had such an impact on physics. For evidence of the theoretical diffi-
culties that arose during this period, we need only look to the failure of
Michelson’s attempt to show the relative motion of the Earth with re-
spect to space, which, at the time, was thought to be filled with ether.
(And here we are dealing with Galilean relativity.) The anomaly exhib-
ited by Maxwell’s equations led to a profound renewal of the concep-
tions of space and time, and consequently of physical reality itself.
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This stage of physics, which is represented essentially by Max-
well's theory, is analogous to Piaget’s stage 3 of infantile develop-
ment. At this stage the child, who is only four to eight months old,
is about to embark on an astonishing adventure. He is now able to
coordinate his movements with his various sensory impressions, par-
ticularly vision, touch, and hearing, and can synthetically integrate
these sensations and anticipate the movements of objects in his envi-
ronment. He discovers a new efficiency in the system of his own
body. The integration and efficient coordination of the child’s visual,
tactile, and auditory sensations correspond, in the world of physics,
to Maxwell’s synthesis of several domains, namely, electricity, mag-
netism, and optics. The child at Stage 3 becomes capable of manu-
ally grasping objects and bringing them to his mouth. He can now
explore further and round out his discoveries with respect to himself
and the surrounding world. In his world, these developments are
akin to a small technical revolution, analogous to the discovery and
use of radio waves. All this linking-up of the various sensory areas in
the child’s brain is quite similar to what happened in technological
society, when a number of scientific domains were connected for the
first time. The interconnections between the neurons belonging to
these areas are also analogous to the global network of telecommu-
nication made possible by radio waves. .

At Stage 3, the child is also capable of distinguishing his mother
(or, more exactly, the entity that he and his mother together constj-
tute) from other people in his surroundings. He acquires a capacity for
discerning “alien” beings and discovers the particular feeling of un-
easiness generated by the awareness of the unknown. Here, a precise
conceptual connection can be made between the history of physics
and child psychology. When physicists realized that Maxwell’s equa-
tions were not consistent with Galilean relativity and when, moreo-
ver, Michelson’s experiment did not succeed in demonstrating this
relativity in the case of the Earth’s motion, they too developed a sense
of uneasiness before the unknown. In this case, the unknown took the
form of the mysterious anomaly in Maxwell’s equations, which were,
however, obviously in agreement with physical reality. Although Max-
well's equations have the same general form as the classical equations
of Newtonian dynamics, they are inconsistent with the equally classi-
cal notion of Galilean relativity. The classical matrix seemed to re-
main, in a contradictroy fashion, faithful, while at the same time be-
having in a strange way. The child at stage 3 is, overall, in a similar
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situation and can now distinguish the maternal face from that of a
stranger. However, when confronted with an unknown face that is, in
many respects, quite similar to the face of his mother, he experiences a
sense of anxiety. At such moments, his pout is evidence of his inability
to solve this contradiction by himself. To extend our parallel further,
the inability of physics to understand the failure of Michelson’s experi-
ment is analogous to another difficulty confronting the child. The reader
will recall the futile attempes of H. A. Lorentz to explain the lack of
results in this experiment by means of a classical, material and me-
chanical contraction conforming exactly to what is required to com-
pensate for the expected distortion of the waves. The science of this
period was powerless to escape certain frameworks. This is the same
for the child at Stage 3, who, we remember, is unable to look for an
object once it has been covered by a veil. Nothing exists independently
of his own body or what is in direct contact with it.
Table 5 summarizes the main correspondences described above:

Table 5 Synoptic Table of the Correspondences Between Piaget’s Third Stage
and Maxwell’s Theory

Infantile Development Development in Science

(Stage 3) (Maxwell’s theory)

Openness to the The acceptance of new
surrounding world mathematical models
(distinction between himself (notion of field,
and certain external beings, Maxwell’s equations;
if they remain visible partial abandonment
or in contact with his body) of Galilean relativity)

The coordination of Maxwell’s synchesis
several sensory organs of several domain
(especially sight and (electricity, magnetism,
touch) and optics)

The ability to anticipate The prediction of the
the movements of objects existence of electromagnetic,

invisible waves

No sense of self No physical reality apart

apart form the mother from classical

mathematical formalism
(absolute space and time,
Euclidean geometry)
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Einstein’s Theories

The special theory of relativity originated in the problems posed by
the concept of field and, more particularly, from the fact that Maxwell’s
equations were inconsistent with the Galilean principle of relativity.
Maxwell's equations are, however, consistent with the Einsteinian
principle of relativity (or they are according to the group of Poincaré).
Historians of physics are divided on the question of whether the change
in the conception of the physical world produced by this theory is
equal to that which resulted from quantum theory. However, one can
be sure that both relativity and quantum theories together led to a ma-
jor change in the conception of physical reality. The special theory of
relativity, by itself, has profoundly altered our notions of space, time,
matter and energy. Measurements of space and time were henceforth
deemed to be relative to the speed of the observer’s motion. A spatial
length measured by an observer who is moving with respect to another
observer appears to be contracted along the direction in which the former
is moving. However, measurements of time made by this same observer
appear to be expanded with respect to measurements made (of the same
phenomenon) by the second observer. The Jimulta{zeom characFer of two
events (provided that they are not co-punctual) is also relative to the
state of motion of the observer. Thus two observers, who are moving
with respect to one another, can disagree regarding the simultaneous
character of two observed events. According to this theory, the mass of
a body in general is a form of its energy, and is dependent on the motion
of the observer who is measuring it. Note that all of chese results, a-
though extraordinary from the point of view of clgssical (Newtonian)
physics, are mathematically deducible from the snmple-fact that the
Einsteinian principle of relativity has replaced the Galilean version
Einstein also demonstrated that these relativistic effects may essen-
tially be inferred from the principle of the constancy of the speed of
light in a vacuum. One can easily see that the speed of light in
vacuum cannot be exceeded by the speed of any real physical body.
This is calculated to explain that the physical relativity which is in-
volved here in no way amounts to a relativist view that would reduce
the reality of bodies to mere appearances. Contrary to such a relativist
view, physical relativity confirms the belief that a physical body has a
distinct reality consistent with the requirements of objective thoughe.

Numerous other results which are important for our conception of
reality also follow from the general theory of relativity. Einstein con-
ceived of this as a generalization of his special theory of relativity, one
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intended to integrate gravitational effects. One of the most startling
consequences of this theory is the realization that physical space can no
longer be seen as consistent with Euclidean geometry, even though physics
has previously considered the latter to be an obvious and inescapable
fact. One of the effects of the general theory of relativity upon our con-
ceptions of physical reality has been the creation of mathematical mod-
els which represent the Universe globally. In this context, the real Uni-
verse appears to be one among a host of possible models. Thus a new
discipline, scientific cosmology, is born. The real Universe is consequently
endowed with a number of new characteristics which 20th century sci-
ence deems, if not certain, at least highly likely, to hold: it is seen to be
finite, although unlimited"” and expanding; and it probably had a be-
ginning in a huge explosion, such as in the Big Bang theory. As opposed
to what has been previously believed, the Universe is constituted of a
great number of galaxies, not only of ours, the Milky Way.

It is relevant to mention here Einstein's strong reservations with
respect to quantum theory, the next major stage of physics. The very
author of the revolutionary theory of relativity did not want to admit
that quantum theory, as such, was a valuable theory. Einstein tried to
create a unifying theory that would encompass all the main physical
interactions. But, as Stephen Hawking (1988, p. 155) wrote, “the
time was not ripe” for Einstein. Hawking meant that this project was
premature as long as the existence of strong and weak nuclear interac-
tions remained unknown. As well, Einstein was hampered by his a
priori rejection of quantum indeterminism.

This stage of the relativity theory is analogous to Piaget’s Stage 4 of
child development. At this stage, the child shows that he is able to
handle objects, and explores with a specific intention in mind. He is
able to find an object hidden under a veil, provided that it has not
been moved surreptitiously. The child now has a better notion of the
permanence of an object, although this notion is still defective. Ac-
cording to Piaget, the so-called “error of stage four” supplies evidence
to this effect. One can see, for example, that the child recognizes a
given object even through the visual distortions of perspective and
distance. This means that his perceptual centers or areas are coordi-
nated in a more complex way than at the previous stage.

However, the most remarkable feature of the child’s development at
this stage is his revolutionary capacity to acknowledge his Self as causal
factor. For the first time, the child understands himself to be an inde-
pendent entity from his mother. The child has thus recognized his



4 Fion Provengal

body's image, either in a direct way or in mirror (or video image), and
he knows that this image represents his own impact on things. .
This primary acknowledgement of his causal Self, together with his
capacity for distinguishing his own body, means that the child, for the
first time, has acknowledged the latter’s boundaries. His body is no
longer a vague entity in a symbiosis with the mother, but appears, to
him, to have a precise location in space. He realizes and understands
that a number of objects or beings coexists with his body and, therefore,
with his Self. This new consciousness of having a bounded being-for-
itself is analogous to the original limitations in the special theory of
relativity with respect to the limited character of the speed of moving
bodies. No physical body can have a speed greater than that of light.
This limitation in physical reality corresponds to the limitation in an
individual being-for-itself. In both cases, this is fundamental knowl-
edge, profound in its consequences. The child, who has become aware
of the limitations inherent in the fact that he has a body of his own, now
sees objects from a point of view relative to his position. His hand ap-
pears to him as being large or small depending on its distance from his
eyes. Thus it becomes an object of relative size, while remaining the
same part of his own body. In this respect, the “relativity” of" a !Jody (or
part of a body) strengthens rather than weakens the sense of lts‘mherent
reality. Bodies and objects show an intrinsic capacity to remain them-
selves in spite of changes in the observer’s perspective. (Here the word
“observer” represents each kind of sensory ability.) Nevertheless, the
child does not yet conceive of objects as completely independent of him-
self, and objects that appear to change in accordance with his point of
view are not yet completely distinguished from the parts of his own
body. By the same token, he is not yet able to distinguish other people
as separate persons having their own individual Selves. They are still
likened to objects, and considered as extensions of his causal Self. The
error of the fourth stage is linked to this confusion. Because the child is
not yet able to conceive of the independence of an object with respect to
himself, that is to say with respect to this own body, he cannot yet imag-
ine an object which moves “by itself” (i.e., changes place because some-
one else has shifted it) while hidden under a veil. The child, at this stage,
does‘ not conceive of the existence of other instances of being-for-itself,
and is unware of the kind of indetermination that proceeds from them.
What he sees, or what he loses sight of temporarily, does not change its
state haphazardly, that is to say, in an undetermined manner. It is either
determined or it ceases to exist.
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The situation in physics is quite analogous. At the stage of relativity,
before quantum theory, physicists witnessed a revolution in the con-
ception of physical reality, in terms of time, space, and matter. Never-
theless, they were unable to imagine a physical reality that would
behave in an undetermined manner.

Thus Einstein wrote in a letter to Max Born in 1926: “The [quantum}
theory produces a good deal but hardly brings us closer to the secret of
the Old One. I am convinced that He does not play dice.”

It is amusing that Einstein failed to recognize the Child, but instead imag-
ined a rather Old Man, one too serious to play! Moreover, his Old Man is
an “Old One,” confirming that his conception of reality was somewhat
defective. It is possible to see this kind of defectiveness as corresponding to
the “error of the fourth stage.” For him and for all the other physicists who
did not accept the indeterminism of quantum theory, there was only one
physical reality and only one essential form of determination originating
from this unique physical reality. This unique reality corresponds to the
child’s unique causal self during the fourth stage of development. Just as
this child does not conceive that other people possess an individual being-
for-itself, pre-quantum physicists did not conceive that physical reality
could be twofold (or manifold) in accordance with the possibilities of other
universes. These universes are mathematical, not physical. It is as difficule,
for pre-quantum science, to imagine a mathematical possibility becoming
a reality-in-itself as, for the child at the fourth stage, to imagine that someone
has surreptitiously moved an object under a veil.

Here, the reader must be careful of a particular feature. The language
and the notions used here to describe science and its understanding of
reality are not yet totally acceptable to the current way of thinking. Our
science of child development is, as it were, in advance of our contempo-
rary science of reality, which coincides in fact with physical science. The
reader must not forget that the comparison of reality to a Child’s being-
for-itself is metaphorical. This child in the making, who is being formed
through scientific developments, has been described using an ordinary
child’s characteristics only because we know no better means of doing so.

Table 6 summarizes the main correspondences described above:

Quantum Theory o
I have ancipated the description of quantum theory somewhat, in
order to show what the error of Stage 4 corresponds to in modern
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Table 6 Synoptic Table of the Correspondences Between Stage 4 and the Theory

of Relativity

Infantile development
(stage 4)

Developments in
Science
(Einstein’s Theory)

Openness to the
surrounding world
(exploration of
objects, faces, his
mother's and his own body)

The acknowledgement of
a causal Self
(separate from the mother)

(the acknowledgement of
the boundaries of his own body)

The “error of Stage 4”
(the object not yet
independent from the subject)

The acceptance of new
mathematical models
(non-Euclidean geometries,
cosmological models of possible
universes and the real Universe)

The acknowledgement of
space-time as non-Euclidean
(the rejection of absolute
space and time)

(the acceptance of the
principle of the speed of
light as the maximum speed
of physical interactions)

The error of accepting

only a non-probabilistic
physics (“hidden-

variables”theories)

science. More than any other physical theory, quanturn mechanics has
become the fundamental theory of physical reality. Material properties,
chemical reactions, colors of substances, freezing and boiling, even the
very fact that so/id bodies exist, are now understood according to quan-
tum mechanics. This theory, more than any other, has completely upset
the scientific conception of reality.

According to quantum theory, every material body behaves as if it were
both a particle and wave. From the point of view of classical physics, and
indeed from that of Einstein’s physics, this is nonsense. This is why the
theory of relativity itself is often considered to be a “classical” theory by
several historians of physics. According to a classical physics inclusive of
the theory of relativity, there exists an objective world external to and
independent of the subject-observor. In quantum physics, one must now
admit that the state of a physical system is determined by whether or not
it has been observed by a subject. The point is not whether this state js
known or not known depending on whether it has been observed or no.
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This would be obvious. Instead, it is fully determined by the fact that an
observation has happened. Before being observed, a physical system is
considered to consist of a superimposed sevies of quantum states, each of which
has a certain probability of occurrence. And this probability of occurrence
may be calculated using the equation of motion dubbed the “Schrodinger
equation.” The formal framework of this equation is similar to that of
Hamilton's classical equations of dynamics. However, Schrodinger’s equa-
tion differs from the classical equations in that it gives only the probability
of states, and not the states themselves. Nevertheless, one must consider
that the physical system as such is entirely determined by Schrédinger’s
equation. Therefore, it would be wrong to conclude that there is no longer
any determinism. The physical system is perfectly determined. However,
its global states are superimpositions of probabilistic states in themselves.
It is not possible, even in principle, to ascertain the state of the system
prior to measurement. It is not simply question of being more or less
precise in actual practice. For it is not possible, even in principle, to deter-
mine this state more precisely, even providing that a greater effort has
been made, in principle one cannot know, except in a probabilistic way,
the resulting scate of the system. This probabilistic way, however, is exact
and determined to the maximum extent.

Thus it is admitted, in quantum theory, that two distinct basic
prodcedures describe the way in which the state function may change
in time:

Proceduve 1: Schridinger’s equation, which describes the continuous and
deterministic change in time of a system; the function is that of a so-
called probability wave.

Procedure 2: the reduction of the state vector,™ which describes the dis-
continuous change caused by the observation of a measurable quan-
tity; the probability of the reduction in a certain state is equal to the
square of the absolute value of the wave function, which is mentioned
in Procedure 1.

It should be noted that what goes by the name of the complemen-
tarity principle in quantum theory is a consequence of this twofold pro-
cedure of change in physical systems. It is concerned with the fact that
all physical bodies at one and the same time have wave and particle
characteristics. Every physical body or system (material, luminous, etc.)
is accompanied by a so-called probability wave, which obeys the equa-
tion of motion described in Procedure 1. However, the measure of the
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state of the physical system must indicate results in accordance with
Procedure 2, showing a particletype behavior. The famous wncertainty
principle signifies that it is impossible, even in principle, and regardless
of the expenditure of time-and effort, to ascertain precise and simulta-
neous measures of the position and speed of any physical body. The
precise mathematical expression of this principle indicates that the
product of the numerical errors, upon both these measures, must ex-
ceed a certain numerical value. The latter is identified as Planck’s fa-
mous constant, within a constant factor.

It should be noted that the quantum theory, which appears to be one of
the most precise theories in physics, has never been experimentally re-
futed. Furthermore, numerous kinds of new technical applications have
arisen from this theory in chemistry, metallurgy, laser techniques, etc.

The analogy with Stage S of the child’s development involves some-
thing special that was not considered in describing the previous stages:
the child’s behaviour in front of a mirror. As already noted, the child,
at Stage 5, is apparently able to distinguish between virtual space
(behind the visible surface of mirror) and real space (in front of the
visible surface of a mirror). For the first time, he shows that he is able
to use the reflection in the mirror practically, i.e., in order to locate an
object, rub out a red spot on his nose, etc. Therefore, the experience of

a child in front of a mirror becomes significant. In principle, one may
admit that a mirror, as such, is not really required in order to allow the
child to reach this stage of development. Instead, one can concede
that a mirror reveals the child’s new aptitude for being conscious of
himself and his surroundings. Moreover, the mirror experience reveals thar
this aptitude presupposes that he discerns entities in space according
to a new mental condition.” Now, this capacity for making a new dis-
tinction is analogous to that of modern science, when the lat’ter uses the
previously described distinction between both the procedures in quantum
theory. The distinction between virtual space, created by the mirror,
and real space, corresponds to the distinction between bot_h kinds of
temporal change, one being linked to the equation of motion (Proce-
dure 1) and the other to the reduction of the state vector (Procedure 2).

Here, more precisely, is what happens in each of these cases, in
both the child’s consciouseness and modern science. The child thinks:
“I am seeing myself, there, in the mirror.” He knows that this is the
visual image of his own body. Nevertheless, he feels his own body
internally (by means of touching, or via internal senses such as kinesthesja
or somesthesia) and knows: “I am here, in front of the mirror,” Then
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he is, at one and the same time, there, behind the mirror surface, and
here, in front of the surface. However, both these “Selves” are distinct
from one another, owing to their respective ways of being compre-
hended. One is purely visible and intangible, while the other is essen-
tially tangible and only partially visible (that is to say, the child can
see, without a mirror, a smaller part of his own body). The child, at
this stage, seems to experience this quite naturally. As a matter of fact,
in a practical way, he uses reflections in the mirror, which are precisely
comparable to the visible objects in the real space. However, there is
no doubt that something special is happening in the child’s brain at
this time. A restructuring of his global perception, including the percep-
tion of himself, takes place on this occasion.

According to the above, the essentially new element developing in
the child’s consciousness corresponds exactly to the new conception of
reality that has developed with quantum theory. This consists in ac-
knowledging that other people have also a causal being-for-itself and
consequently, an independent existence apart from the child’s. This
discovery is as fundamental to the development of the child’s Self as
quantum theory is to the conception of reality constituted by modern
science. This discovery is analogous, in terms of the child, to that of
the uncertainty principle, in terms of modern physics. In effect, dis-
covering that other people exist as causal agents means appreciating
that objects are no longer subject, even in principle, to the action will of
the child alone. One should understand, here, that the discovery of
the will and actions of others is not merely tantamount to the admis-
sion that things are often unforeseeable. This was already largely known
by the child. Instead, his discovery consists of something else. No
matter how great his effort, the child discovers he cannot entirely de-
termine what the objects and beings around him do or become. For
example, he is now able to understand that an object, which had been
covered with a veil, may be surreptitiously moved by an invisible hand.
Consequently, the child has now escaped the “error of stage four.”
Escaping this error is equivalent to admitting that there is an essential
element of uncertainty in beings.

It may be useful to mention here that the discovery of a causal
being-for-itself in others contributes to the child’s consciousness not
only of his individual being-for-itself. As emphasized above, this means
in effect that the child is able to imagine that others exist independ-
ently of himself, and can act in an unforeseeable way, even in princi-
ple. However, as noted in connection with the new capacities of the
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child at this stage, it is apparent that he is able to vary his scrategies in
order to find an object hidden under a veil. This means that his present
Self is no longer tied to the habits of success he had acquired previousl}’-
In a profound sense, this also means that his present Self is no longer
determined by his past Selves, and that the child appreciates his present
Self as unique or distinct from his past Selves. Thus the child discovers
his present being-for-itself as he discovers his own individual being-
for-itself.

Several other features of quantum physics correspond to elements
of Stage 5 of the child's development. While the child has become
able to ascertain the difference between virutal and real space, his
primary experience in front of a mirror involves several really surpris-
ing elements. While this experience is particular, it is nevertheless
generally significant in the conception of the child’s individual being-
for-itself. Likewise, in quantum physics certain (real or “gedanken,”
meaning “thought”) experiments are used as paradigms in order to
illustrate certain specific characteristics. The so-called “double-slit
experiment” is one of these.

The double-slit experiment consists in making a ray of light pass thro-
ugh two long, narrow, parallel slits in order to obtain an interference
phenomenon (see Figure 4). Monochromatic light is used to simplify
the process of analyzing the results. One observes alternately bright
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Light or photon
emission

Double skt Screen
mathematical physical reality physical reality
wave of probabiiity the oherved state
(not ohscrvablz) (spot on the screen)

Figure 4
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and dark bands or interference fringes on a screen placed behind the
double-slit device. According to the classical wave theory of light, the
observation of such fringes does not pose any problem since their pro-
duction is naturally involved with the fact that light is a wave phe-
nomenon. However, one runs into problems if light is conceived as
composed of particles. That light is composed of particles has been
experimentally demonstrated (especially by the photoelectric effect).
In quantum physics, a narrow light ray behaves as a wave when it
passes through the double slits, and as a particle in terms of its loca-
tion on the screen. In this case, the light is considered to be passing
through both slits at one and the same time, even though there is only
one spot pinpointed on the screen. In this case, the light is considered
to be passing through both slits a¢ one and the same time, even though
there is only one spot pinpointed on the screen. This means that only
one particle, or photon, has passed through the slits. This photon will
be recorded on the screen according to a probability of presence expres-
sive of its wave-like behavior. In other words, the probabilities of pres-
ence are at their maximum at the centre of the bright fringes, and null
at the centre of dark fringes. Figure 4 is made up of two parts. The
first, associated with the double-slit device, deals with the mathemati-
cal-physical aspect of reality, which shows the “wave of probability.”
The other, associated with the screen, deals with the strictly physical
aspect of reality, that is to say, the actually observed photon spot on
the screen.

A physicist can easily verify that, if only one slit is open, the pho-
tons will not be distributed as interference fringes on the screen. In-
stead, they will be distributed rather uniformly. In this case, there is in
fact no interference.

Let us consider the case in which a photon is presented with a dou-
ble-slit device and an interference phenomenon is observed. A physi-
cist might then wonder how it is possible that one photon passes
through two slits at one and same time and thus interferes with itself.
How does a photon “know” that there are two slits opened, rather
than just one, and how does it manage to prohibit itself from going to
certain places on the screen (dark fringes)?

Let us now consider a child in front of a mirror. He is fascinated by
what he sees in it and can amuse himself for a while there, observing
various strange phenomena. He sees his own image far away, in the
virtual space behind the mirror (see Figure 5). He also appreciates that
his own image moves as he wishes it. Moving his hand here, he sees it
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Figure 5

over there, moving in exactly the same way. The accuracy of the image
is remarkable. The hand he sees over there is truly his. However, to g0
by his inner sense of how things are, following his sense of touch fo,
example, he knows at the same time, and in an apparently inconsisten,
manner, that he is here and not there. The child, who is beginning o
constitute his Self, that is becoming aware of the fact that he has ap
individual being-for-itself, ascertains, or believes he ascertains, that his
being-for-itself, is twofold: one part is here, quite tangible, while the
other is over there, intangible but eminently visible.

In Figure 5, the child appears on the right whil'e his Own mirror
image occupies the left. The child has an inner being-for-itself, one
that is both tangible and real. To his eye, his image represents another
part of his being-for-itself, one that is external, intan'gxble and virtya|_
Let me repeat that the child’s individual being-for-itself corresponds
to the scientific conception of physical reality. The child’s mirror jp,_
age is, in certain way, construed as a part of his being-for-itself. Thjg
confusion is easily understandable since the child is only beginning ¢,
form his being-for-itself. Now, in quantum theory physical reality ap-
pears in the form of a waveparticle that passes through two distinc,
places at one and the same time. This reality is fundamentally ang|,.
gous to the virtual image of a child in a mirror. Indeed, a photoq
appears to be really a probability wave, that is to say, a mysterious mjy
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of physics and mathematics. Is this photon, as a waveparticle, truly a
real object, or merely a mathematical entity? Mathematical formalism
makes it possible to predict exact observable results — as exact, let us
say, as one’s own mirror image. The mix of virtuality and reality forms
the basis for an analogy between the child’s being-for-itself and physi-
cal reality. Just as the mirror gives rise to a doubling effect, or a dou-
bling of individual being-for-itself, the behavior of the light or photon
creates a split in physical reality. And the precise meaning of this anal-
ogy is entirely consistent with previous analogies with respect to other
stages of physics.

The correspondence with the mirror experience is particularly re-
vealing and suggestive in the case of the theory known as quantum
electrodynamics. This is an extension of quantum theory, and deals
specifically with electrons and photons. While its experimental pre-
dictions are remarkably precise, this theory is not entirely consistent
since it generates infinite answers which are so cambersome that they
need to be reduced by means of an ad hoc procedure called
“renormalization.” In this can be seen one of the most disconcerting
effects of quantum physics. While it is one of the most efficient and
precise theories, some of its apparently necessary features are impossible
to imagine. Let us consider another feature of this theory. Quantum
elecerodynamics makes it possible to create pairs of particles and anti-
particles in a vacuum. The word “antiparticles” is in fact another name
for “particles of antimatter.” Antiparticles have the same mass as their
corresponding particles (for example, the positron with respect to the
electron), but their electric charge is the opposite (and the same holds
for the leptonic or baryonic charge). When a particle meets its anti-
particle, both are annihilated and produce an electromagnetic energy
¢quivalent to that of their combined masses.

This situation in physics is analogous to that of a child who ob-
serves himself in front of a mirror. The image of himself, he perceives,
Is surprisingly exact. It is truly himself, down to the smallest detail.
However, this exact image is accompanied by a strange unreality. The
child may appreciate, though in a confused way, that his features are
reversed, that is, his right hand is in the place of his left hand, etc.
Moreover, curious inconsistencies and anomalies happen in the mir-
ror. If he attempts to touch his own image, he will observe an extraor-
dinary phenomenon. He will see his virtual hand coming near his real
hand, and, in some way, it will prevent him from meeting his virtual
body. Just as both hands come into contact, the child suddenly feels
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and speed of a physical,

(che essentially undetermined
character of the sensations real body)
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E](;gd ’O‘;t;fd:vglr'ld cz;lnd, especially, .himself. During the pre]inguisu'F pe-
the chilg adva oa fy Comcxfif:s with d.le first stages already.descnbed,
he is abouy o r;]ces rom wailing to crying, anfi then to babbling. W}}en
his mothey’ 18 thmo'nths old he pronounces “mama,” further sparkmg
On averg s s enthusiasm. At the end of the fifth stage, the child has,
one.- o t§v » @ vocabulary of eighteen words. He then begins to make
lenc, and . ﬁ-word sentences..One—v.vord sentences are the most preva-
sen f:?nces €y are often used in the imperative. During the sixth stage,
of the < composed of tl.n-ee or more words appear. 'Towar.ds the end
€ sixth stage, the child begins to speak about himself in the first
persOr.,, using “I” or “me.”
SitiOnlso rfnoment is a,cknowled'ged to be critical, not only for the acqui-
Conscig the chxlc_i s expressive capacity, but also in terms 9( _hls
Critica] usness of himself an.d.c.)thers. One should. note that this is a
of othe Moment for the acquisition of his self-consciousness through that
itself o ffS.hIn orher words, .for the first time, the individual being-for-
existen the child creates itself chrough the acknpwledgment of the
with thce of other instances of being-for-itself. This accords very well
tor ' way child psychology descnbes_ the :qxth stage of the sensorimo-
Period. The child can verbally identify himself in front of the mirror,
emcan also extend this operation to others. Hf{ recqgnizes himself in
ave aa“? them in himself, {nas.n?uch as ‘he can imagine that thel); tﬁo
latcey | SSe f~copscnousness, or individual being-for-itself, even thou?g the
child | not directly accessible to him at all. This is revo}unonargr or the
our séi U{Idoubtedly corresponds to the no less revolutionary change in
€ntific conceptions of physical reality. ' o
vi dua]e ac‘knowledgment of the existence of qthF'r ul])stanges of 1fnd1-
alie bemg-for-itself corresponds to thg admission y science of re-
8 thae exise separately from the reality of the physical prverse.
itselfthls confo.rms to the basic correspondence b::ﬁﬁ;‘i‘reﬁ;ﬂi-gg
onl ,and Physxcal reality. At the present nmc;], EI' }x] > Universe is the
are}; . Teal unjverse” to be a}cknov&{ledged"as sucd. 1  universes
) Nsidered only as “possible universes.” New developments in phy
1SS should make i possible to acknowledge that several other universes,

Which are now considered as only possible, are in fact as real ]as ours. )
IS approach therefore makes it possible to confirm the relevance o

0 “multiple universe” approach. However, we are concerned with some-
thing very different from what we generally think of when we use this
M in contemporary physics. These multiple universes should not be
thoughe of as abstract models that reproduce certain mathematical or
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formal characteristics. Instead, they should be conceived as wniverses of
ideas comprising not only mathematical and physical features, but also
features from all scientific disciplines.

We may readily concede that other real universes are only indi-
rectly accessible to us, just as other instances of being-for-itself can
only be indirectly accessible to the child. Indirect access 1s ma.de pos-
sible especially through language. The child’s ability to talk with oth-
ers about what he and they feel constitutes a privileged access to the
others’ “interiority” or being-for-itself.

The correspondence with physical reality presumes that we know
what expressions such as “other instances of beiﬂg'f‘)f"tse]ﬁ SPC?k-
ing” and “talking” translate into within the realm .Of Ph‘ySlcal ffallf)"
Quantum probabilism reveals a kind of relationship to “others _that
appears to be enigmatic and disconcerting, of, t0 Sa¥ the least, highly
incongruous. A higher-order language would be, t© be sure, a tremen-
dous turning point in the view of today’s science- However,.tbls lan-
guage will doubtlessly quite naturally compel its own ;ccogmlu()n_ We
can still expect science to discover new realms of che f?nl:?lsnc.

We have been using our knowledge of the stages Of ch ! d develop-
ment to shed a lictle more light on future conceptions © d"c)tiz),smal realicy.
We are now in a position to make a num.ber of I;rtebl co::e nl: 1st, it

appears that the conception of physical reality taug bleyi 0 fact t(?ol:ary
science will undergo great transformations, COmPljraOn "chis p(;int those
experienced by a young child learning to speax- ecting uphea\; ;t s
interesting to note that several physicists are also e);{)o er Penrose li Sin
theoretical physics in the near future. For exﬂfni’_le’ uaimm theor( f) 89,
p. 368), recognizing the conceptual difficulties 11 ;1 > than that )c’» Ore-
sees a “grand shake-up,” one “even greatef, perhap aused

X - anics. This authoy
by the theories of relativity and quantum mTChnature of human chas
reason to believe that problems concerning the | on-

sciousness and physical reality should be dealt w1ttl:l lus)giegfgsegfthe .
Systematic analogies between the developme? rediction. It c)‘ d
and those of science appear to support yet an?therfp hysical réa“:e(ms
that the next important stage in the conCC‘P“OrZ{ %CI:C by global hg can
be linked to the idea that the “child,” rcpfese“tcB ¢ what languag:mn
society, is on the verge of learning languag¢- - are

h nguage is it? Oby;.
we talking about? In other words, what kin Zflllid%rstOOd by hum:ln
ously it is very different from the one spoken af uage in the usual sepge
individuals. Indeed, it is as different from langhe cientific conceprion

. . . . t
as science is from individual consciousness, Of
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of physical reality from the individual being-for-itself of a child. The
kind of language we are talking about here is totally unheard of. Analo-
gies based upon profound alterities, as in the approach used here, seem
to be the only means we have to help us begin to describe and under-
stand it.

We can, therefore, imagine a new physics and, by extension, a new
science that is innovative with respect to language, just as quantum
mechanics has been innovative with respect to the indetermination in-
herent in the existence of others, or relativity with respect to the limita-
tion of one’s own body. In this sense, the language of the above sentence
already gives evidence of a new language that works by way of analogies
and metaphors. However, this language is still at the same level as
language in the usual sense of the term. We need, then, to find a way to
shape a more complex and organized language, and I believe that this is
what ideometry allows us to do. In a formal sense, ideometry is a kind of
echo of another order of language in which ideas, in the broadest mean-
ing of the term (i.e. principles, theories, questions, etc.,) take the place
of phonemes and disciplines (scientific or otherwise) take the place of
words. And, again in this language, ideometric relations among disci-
plines take the place of sentences.

Table 8 summarizes the main connections described above:

Although the few connections outlined here are very schematic,
they shed light on the direction in which we are going. They are merely
a first approach to some aspects of future science.

Table 8 Synoptic Table of the Correspondences between stage 6 and Post-quan-
tum Physics

Infantile Development Developments in Science

(Stage 6) (the post-quantum physics of the future)

The acknowledgement of The acknowledgement that
individual instances of physical reality does not reduce
being-for-itself to one “real Universe” but that
in others other possible universes are real

as well

The child’s aptitude for The aptitude for another kind of
language: the capacity to language: science’s capacity to
understand meanings from understand a new kind of
ideas connected meaning from ideas connected

with each other with cach other







CONCLUSION: THE AUTO-
ORGANIZATION OF IDEAS: TOWARD
AN IMPENDING EMERGENCE

~ I'propose here that the set of our current scientific ideas be con-
sidered as a particular kind of self-organizing system. I refer to this
phenomenon as the “auto-organization of ideas.” In keeping with a
practice that has become widespread, particularly in the cognitive
sciences, the evolution of organized systems, or the phenomenon of
self-regulation, can be seen as a process of increasing structural and
functional complexity. This process generally implies a series of lev-
els of increasing diversity. In this case, the system which has become
more and more complex is the set of scientific ideas, inclusive of
mathematics and the natural and social sciences. This approach is in
conformity wicth what I have called “ideometry,” because it has us
consider the ideas in themselves, independently of any reality they
Supposedly represent. The complexity of this system of ideas natu-
rally reflects that of the human brain. One can now pose the prob-
lem of the possible existence of a form of organization more complex
than that of the human brain, a form that may already be making its
appearance on the level of global human society. How can we estab-
lish that chis form of organization exists? In what way would it mani-
fest itself > What would it mean to us, to our conceptions and our
plans?

The ideometric method enables us to begin to answer these ques-
tions. However, this requires a logic of alterity rather than one of
identity (cf. Module 3). And it implies that the auto-organization of
the system of ideas possesses a nature that is profoundly different
from other forms of auto-organization already studied in physics and
in biology in particular, although there are correspondences between

them at the conceptual level.

The System of Scientific and Rational Ideas

The set of scientific and rational ideas exhibits a unity and an
efficiency, as well as an overall stability, comparable to what we find
in the auto-organizing systems that occur in the natural sciences in
8eneral (for example, in a cell or a nervous system). People usually
overlook the fact that the set of contemporary scientific disciplines

89
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forms a whole system; rather, emphasis is placed on the lack of
unity exhibited by the specialization of disciplines. A global, ex-
ternal and long-range view is required if we are to acknowledge
the existence of this system of ideas. Only in this way can we ap-
preciate the fact that rational ideas form a set characteristic of hu-
man consciousness in any given epoch, and that its various parts
are connected by many bonds. Moreover, we can see that this sys-
tem of ideas has properties of resilience which correspond to those
of systems such as the human brain or the genetic code. For the
system of ideas retains its overall stability, even though particular
theories are refuted and statements invalidated or challenged. Such
rejections are tantamount to the formation of mutilations (or mu-
tations) that generate a different closed network with a different
structure. The system of ideas admits errors as part of its normal
functioning. It is constantly undergoing perturbations, in the form
of new discoveries or new criticisms. It not only outlives these
perturbations, but uses them to transform and improve itself, assum-
ing greater levels of complexity. The various disciplines composing
this system are, in fact, connected by many bonds themselves, as al]
interdisciplinary studies show. In short, the system maintains its unicy
despite the relative independence of its parts.

It should be noted that the system of ideas, like the brain, does
not have a central control unit or single discipline capable of regu-
lating all the others. Instead, the vari(?us disciplines behave as 3
“tangled hierarchy” (to use an expression of Douglas Hofstadter
[1979]). Mathematics, for example, appears to be at a higher con-
trol level than the natural sciences (in the sense that they set
priori constraints), just as the natural sciences are higher up in the
hierarchy than cthe social sciences. However, the latter in turn a]-
low us to place mathematics within a history that determines i,

The absence of a central control unit in auto-organizing systems
has been ascertained not only in the human brain, but also in the
genetic system of the cell. The genetic system is often described as
a kind of “genectic program.” It has been proven that this kind of
“program” is not located in the DNA molecule itself, but is, as it
were, distributed throughout the entire cell. It is indeed a very
special kind of program which requires that the end results of read-
ing and executing it be available in order for it to be read and
executed. Something similar could be said about the system of ideas.
There the exact sciences represent a kind of program that controls
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the system. This kind of program would, then, have the very char-
acteristics mentioned above: it would require the products of its
reading and execution — namely, living and human beings — in
order to be read and executed, that is to say, in order to become
explicit and to be brought into play as a scientific conception.

Contemporary human society seems to have embarked upon an
accelerated process of auto-organization. This situation corresponds
ideometrically to those that led to the emergence of the human
brain or the first living cell. A common point in these three situa-
tions is the emergence of a new kind of language. In the case of the
living cell, the DNA and the genetic code constitute a kind of
biological language whose sentences (composed of molecules) rep-
resent the various forms of biological organization. Having become
more complex, these forms led to the emergence and auto-organi-
zation of the nervous system. When this had become developed
enough to allow the emergence of human cultures, a new kind of
language, very different from the preceding one, appeared. It was
made up of all the tongues spoken by human beings. And this led
to a gradual increase in complexity comparable to, although very
different from, the increase in biological complexity made possible
by biological language. The growth in complexity of human soci-
eties has given rise to an evolution of cultures profoundly different
from biological evolution. The result is the current situation of
human cultures.

The emergence of a new kind of language can be predicted from
ideometric correspondences. This new kind of language is as dif-
ferent from the natural tongues as these are from the genetic code.
In order to see what this new kind of language could be, let us
consider the following sequence:*

Biological organization: genetic code (based on nucleic acid molecules)

Anthropological organization: human tongues (based on the sonnds
emitted by the human voice, i.e., the phonemes

Meta-anthropological organization: meta-language (based on works
of buman creation)

In line with this perspective, meta-language will be based on works
of human creation, with the latter serving as meta-phonemes. In
other words, creative works will be linked together to create new
kinds of meaning or meta-meaning. Now this is precisely what
ideometry has already set out to do, create new kinds of meaning
through the linking together of ideas in “ideometric relationships.”
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The Hypothesis of the Existence of another
Sort of Complete Structure

Whatever problems still prevent us from fully understanding the
complete structures known to us, we can understand the situation
more globally through the very concept of the complete structure. By
considering the problems in a unified and global manner,’’ we can
take a short-cut past them. The three kinds of complete structures
presently known — the atom, cell and human being — evidently form
a sequence of embodiments that can, in principle, be extended.’? But what
would follow the human being in this sequence? A much larger struc-
ture would have to be conceived, one that would have the human
being as its basic element (just as the cell is the basic element of the
human being, and the atom the basic element of the cell). Moreover,
this larger structure would have to be very complex and integrate a
multiplicity of functions. This notion becomes more and more conceiv-
able when we think in terms of human history and the global human
society that exists on Earth. Our world is beginning to appear as a
more and more organized structure. And global humanity does really

seem to be assuming the form of a highly complex organ;
. sm.
following hypothesis can be formulated: ganism. Thus the

Hypothesis H: Humanity, as we know it on this Earth, is taking the form
of a complete structure.

This hypothesis arises naturally when we consider the above-meq,_
tioned characteristics of a complete structure, that is, the fact that it i
highly problematic and organized. Relatively recent developments in
global organization, particularly technological progress in the areas of

communication and information, must also be taken into account. If we
now take this hypothesis seriously and consider the g!obfﬂ cons%quences,
we can see that it should lead toa prgfound change ina OlUf 1deas, and
even in rational thought as such. For if humanity is a complete structure
in the making, then it could become a complete structure, in the fu!l
1.n. - of the term® at some time in the foreseeable future. Moreover, this
Z(;:‘::’turc in the making should, like the othe.r complete structures, co-
exist with many other homologous structures, 1n othef words, with many
other structures that are at the same level of complexity as humanity. At
che moment, though, humanity is the only known structure of this kind.**

The advent of this new complete structure seems to be imminent
within our historical horizon. Drawing upon the remarkable acceleration
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of technological progress, we can forecast a probable change of this
structure within the next few decades.’

The consequences of hypothesis H could extend even farther. For if
humanity forms a complete structure, then, by definition, it will be-
come a constitutive unit of another level of reality. This points to the
existence of an exterior reality which has been ignored by the whole of
present-day science. In this exterior reality, many other homologous
complete structures would exist and interact with each other and with
the structure in which we are the elements.’

In light of the above, ideometry appears as an echo of another type
of language “spoken” by super-subjects whose higher-level structures
represent “brains.” Of course, we are using familiar terms (“spoken”
and “brain”) to designate something unknown which is undoubtedly
very different from what these words usually mean. Although we can-
not totally escape the anthropomorphism in our descriptions, we can
free ourselves sufficiently from it by being aware of the huge differ-
ence between different levels of complete structures. Hence it is im-
portant to use a new concept of alterity in a strictly formal manner.”’






4.

NOTES

- Therefore the properties of anti-reflexivity, anti-symmetry and anti-transitiv-

ity are involved.

- The author has published several articles in which ideometric relations are

applied to various domains: “Une analyse de la notion d ’objectivité” (“An
analysis of the notion of objectivity”) Philosophiques, Vol. XIV, No. 2, 1987:
361-380; “Vers une éthique de la désacralisation de la vie” (“Toward an ethic
of desanctification of life”), Horizons philosophiques, Vol. 4, No. 2 (Spring 1994):
81-110), “Exponentielles d'ordre supérieur” (“Higher order exponentials”)
Bulletin AMQ. Association mathématique du Québec (March 1994): 36—42.

. I refer here to the “eukaryotic” cell, which has a true nucleus, unlike the “pro-

karyotic” cell, which is more simple. The eukaryotic cell appears as a funda-
mental constituent of all multicellular organisms.

The suspension points indicate that the sequence can be continued. In the last
module, I have outlined what we can presently say about such an extension.

- The concepr of alterity, as defined here, precisely specifies the formal proper-

ties of the following relation between A and B: “A is a complete structure
embodied in another complete structure B.” Thus the reader can see that the
aleerity approach allows us to obtain results using the complete-structure ap-
proach. However, the former is more formal and more general.

These presupposed features are symmetry and bipolarity. It can be shown that the
notions of identity and alterity, taken in their most general senses, involve certain
hidden, presupposed features, that is to say, implicit features which constitute
logical constraints on scientific or philosophical modes of thought. Elucidation
of these features enables anti-equivalent alterity to be free of them.

- The reader must pay careful attention to this point because it could be misun-

derstood. One can easily confuse anti-transitivity with intransitivity and thus
think — quite incorrectly — that anti-equivalent alterity applies to more situ-
ations than, in fact, it does, especially to those in which there is simply a

sequence of differences.

- The word “instance” here can be taken to mean an entity, being, object or

thing in general.

- It will be convenient here to include chemistry in the so-called physical do-

main since all fundamental theories used to describe chemical phenomena are
in fact theories derived from physics.
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10.
11

12.

13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Yvon Provengal

Marvin Minsky, The Society of Mind, Glossary, under “Society”.
Teilhard de Chardin, L'énergie humaine (Human energy), p. 55 (my translatien),

Le Phénomene humain (The human phenomenon) (Paris: Seuil, 1955) p. 268 (my
translation).

Minsky, The Society of Mind, p. 314.
Op. cit., p. 82 {L.
L énergie humaine, p. 23 (my translacion).

For example, in L'énergie humaine (page 25), he writes that “everything... so
long as it puts itself in the line of progress ..., heats up, is illuminated and ani-
mated ..." [Teilhard's emphasis] He repeats that Man, as a specics, is con-
verging toward a unique point of perfection, akin to God.

Just as, on another level, the emergence of the human brain (and the infil-
vidual human mind) has not been formally determined by physical or bio-
logical laws.

The word “child” here must be understood to mean a growing organism.
This encompasses an unusually broad meaning, covering embryos, fetuses,
newborns, infants, etc.

Known crimes can be defined as crimes reported to the police. The number

of unreported crimes is doubtless large due to several factors, for example,
reluctance on the part of the victims, or the deliberate distortion of the re-

ported information.
I show below that this child is still at a relatively backward stage: that of a
quasi-infant or, at least, of a child who is not yet speaking.

See for example Paul L. Harris, “Infant Cognition,” in Handbook of Child
Psychology, ed. Paul H. Mussen, 4th edition (New York: John Wiley & Sons,
1983) p. 744.

See, for example, J. Stone, B. Dreher, and A. Leventhal, “Hierarchical and

Parallel Mechanisms in the Organization of the Visual Cortgx" (Bmin Res.
Rev.. 1, 1979) : 345-394; and M. Imbert, La recherche en neurobiologie (Research

in neuvobiology) (Paris: Editions du Seuil, 1988), pp. 120-124.

The topic of “paradigm shifts” has become very well known. A seminal work
in this area is: Thomas Kuhn, The Structure of Scientific Revolutions (Chicago:

University of Chicago Press, 1970).
Sec Henry Kennedy and Colette Dehay, in La recherche en nenrobiologie, p. 339,

See Bernard Cardo, La recherche en neurobiologie, p. 273 ff.
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28.
29.

30.

31.

32.

33.

34.
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See J. Allan Hobson (1988), p. 203.

Ideometric correspondences with the stages of mental development place
the approximate age of our present society/child at a liccle less than two
years. In other words, it can walk but has not yet learned to talk.

On this point, see Marvin Minsky, p. cit., p. 208.

See R. H. Dicke, “Dirac’s Cosmology and Mach's Principle,” Nature 192,
1961, 440 ff.; Brandon Carter, “Larger Number Coincidences and the
Anthropic Principle in Cosmology,” in M.S. Longhair ed., Confiontations of
Cosmological Theories with Observational Data (Dordreche: Reidel, 1974).

I refer here to the stromg version of the anthropic principle rather than the
weak one. According to the latter, only the relative temporal position of the
observer in the universe is determined by his existence.

This situation poses a significant problem for scientists who wish to take the
Gaia hypothesis seriously. If these regulatory mechanisms have become so
efficient, one must suppose that cthere was something akin to natural selec-
tion. Bue then how could such nacural selection have worked for Gaia, since
it concerns only one individual? Where are the other Gaias? According to
my approach, the Gaia concept and these related questions mean that the
young child is beginning to suspect that his own existence involves that of
other metasubjects in exoreality. As a matter of fact, if he were alone, he
would not be able to understand his own existence and character.

A good example is in the development of mathematics by the ancient Greeks.
The study of conic sections was quite gratuitous at first. More than a thou-
sand years later, its results became of a crucial importance when Kepler dis-
covered his famous laws, which describe the planets’ movements. These laws
were again recycled by Newton, thanks to his principles of dynamics, and
thus will have initiated all of modern science.

.I recall that, according to Piaget and most child psychologists, a young child
Is at first deeply egocentric. He progressively escapes this egocentrism and
flcknowledges the existence of others. In other respects, the expression “be-
ing-for-self " has denotations that vary according to philosophical traditions
and authors. The denotation of the separation of a being-for-self appears
more in the German tradition, where the expression fur-sich-sein has the
meaning of being separated or isolated from other beings.

The property of uniqueness could be described otherwise. For example, one
Fould replace it with the insularity, exclusiveness or absoluteness of being-for-
teself. All of these expressions are somewhat imprecise and even inaccurate.
A more precise and exact way of characterizing a being-for-itself would pro-
ceed by way of the anti-equivalence property, which would involve anti-tyansitivty.
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35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

46.

Yvon Provengal

The property of uniqueness is only a first, approximate approach to this
method. Sce the chapter on anti-equivalent alterity.

For example, in formulating the “anthropic principle,” Brandon Carter (1974)
has tried to explain certain numerical relations which have been noted be-
tween physical constants.

This difference between the concepts of being-for-itself and reality is pro-
found and constitutes a particular case of anti-equivalent alterity.

These three expressions, in the order in which they appear, constitute, an
ideometric sequence. The formal properties of anti-equivalence allow for a
better understanding of what makes this type of conceptual phenomenon
possible.

Certain authors think that Piaget neglected certain fields of development,
for example the emotional and social dimensions, or the respective cognitive
developments of the adule and fetus.

In a very approximate manner (but one that will nonetheless help us to fix
our ideas), the end of the first period corresponds to developments in science
expected over the next few decades, while the second period corresponds to
the scientific developments that will take place in the next century.

For example, Thomas Kuhn (1972) interprets these new structurings in terms
of “paradigm shifts,” while Imre Lakatos (1978) characterizes them as “re-
search programs.” In some ways, both authors would agree with the above
mentioned points.

For example, E. B. Hurlock (1972) and D. Wallon (1978).

Both of these stages are often dealt with together due to the very limited
character of the capacities developed during this time, especially with re-
spect to the child’s consciousness of himself and the permanence of objects.

Sce in Module 8: “Physical Reality as the “Being-for-itself " of the Child/
Society”.

Denis Wallon, Vatre enfant de 0 a 6 ans, in collaboration with Michelle d¢
Wilde (Paris: J. -P. Delarge, 1978) p. 16.

. Sce, for example, Chapter 2 of Albert Einstein and Leopold Infeld, The Ey,-

[ution of Physics. The Growth of Ideas from Larly Concepts to Relativity and Quant,
(New York: Simon and Schuster, 1961).

Concerning this particular point, sce Marie Antoinette Tonnelat, Histoire
principe de rvelativite (History of the principle of velativity) (Paris: Flammarion,
1971) p. 7 ff.
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Mathematicians and physicists usually make understand this by comparing
it to the finite but unlimited surface of a sphere. In this case, however, we are
concerned with a four dimensional universe, not a three-dimensional sphere.

Here I am adopting John von Neumann's terminology. See his Mathematical
Foundations of Quantum Mechanics (Princeton: Princeton University Press, 1955).

In principle, the mirror is not necessary inasmuch as the virtual image of the
child can be replaced by the presence of another child (or person). Essen-
tially, if the other child (or person) is acknowledged as having his own indi-
vidual being-for-itself (though one that is inaccessible in a direct way) then
this exactly reproduces the relevant conditions of the mirror experience.

This sequence comes close to defining a new transdisciplinary concept (par-
allel to the concept of complete structure) which is thac of the linguistic ele-
ment. This is defined as a basic element for forming expressions in different
ideometric levels of languages. Informally, one can see that linguistic ele-
ments within the third level of complexity should be related to what human
individuals can do — just as nucleic acids are first produced at the physical-
chemical level, and sounds at the biological level. Moreover, works of human
creation are shaped and made distinctive by human individuals, just as sounds
are formed and distinguished by the cells in the brain. Therefore, these are
human works of creation themselves, whose mutual connections can create
new levels of significance.

We are essentially referring to the problems of origin and function.

The formal justification of this assertion presupposes that the formal proper-
ties of anti-equivalent alterity have been used. In the present case, we will be
content with informal evidence.

Let us recall that a complete structure is, by definition, a constitutive unit of
a whole range of reality.

Our situation within a complete structure in the process of taking shape
corresponds to that of neuron cells inside the developing infantile brain.
Should we consider this higher level “child” to be at the embryonic or fetal
stage, or rather at the “newborn” or “infant” stage? That this “child” is al-
ready “born” is suggested by the existence of modern science, which should
be considered as a sort of evolving infantile consciousness that is continually
in the process of discovering a new world.

With respect to the power of computers, we may cross a threshold in about
30 years. This power has accelerated at a significant and rapid rate for a
number of decades, and may continue at the same rate for the next three. Cf.
in particular Hans Moravec, Mind Children: The Future of Robot and Human
Intelligence (Cambridge: Harvard University Press, 1988).
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57.
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I have called this exterior reality “exoreality” to convey the sense of its “more
exterior” nature. Exoreality must not be confused with physical objects, which
are excerior only in an ordinary way, i.e., exterior yet pare of the same uni-
verse (c.g. planets, stars, galaxies...). The way in which these are exterior is
similar to the way in which various cells in an organism are exterior to brain
cells of cthe same organism. In our case, however, exoreality represents the

exterior of the organism itself.
We are concerned here with anti-equivalent aleerity, whose formal propertics

are the inverse of those of mathematical equivalence. This shows that t:w
complete structure approach converges with the results obtained by the

aleerity approach.
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