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A�������. �is article treats a rare and philosophically signi�cant handwritten 
letter from Whitehead to Henry S. Leonard, his personal assistant at Harvard.  
�e letter was Whitehead�s response to Leonard�s essay on metaphysics and logical 
positivism that appeared in a 1936 publication commemorating Whitehead�s 
75th birthday. �e letter reveals in a most explicit manner Whitehead�s attitude 
toward logical positivism and the work of Bertrand Russell, Rudolf Carnap, and 
Ludwig Wittgenstein, whose philosophic work was emerging as a brake upon 
traditional philosophy and its creative, constructive, and critical role in respect 
to other intellectual disciplines, including physics.
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�e article describes some of the ways in which the creative development, 
application, and modi�cation of Whitehead�s philosophy hold the promise to 
transform Einstein�s relativity theory, the standard model of particle physics, big 
bang cosmology, and an understanding of the relationship between material 
and mental phenomena. �e article o�ers a view of an organic and integrated 
universe in �ux that is in�nite in respect to both: (1) its temporal and spatial 
extensiveness; and (2) the qualitative diversity possible among its micro quantum 
constituents, viz., its atomic occasions. It o�ers alternatives to prevailing dogmas 
of theoretical physics by substituting the �nite with the in�nite inherent in 
Whitehead�s conception of a universe in perpetual process of becoming.
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what is that to Truth and Beauty? 
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I�����������

It was through very fortuitous circumstances that I obtained, in the 
summer of 2009, a copy of a letter from Alfred North Whitehead to 
his student and personal assistant at Harvard, Henry S. Leonard (see 
Appendix A). Leonard�s son, Professor Henry S. Leonard, Jr., sensed 
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that this letter was of �historic signi�cance.� In August, when I obtained 
the letter, I was especially delighted to see that it was six pages, and in 
Whitehead�s own script.

While Whitehead was a philosopher doing profoundly original work 
in mathematical logic, theoretical physics, philosophy, geometry, educa-
tion, and aesthetics, he was not known as a proli�c writer of personal 
letters, with the exception of his letters to his student and collaborator 
Bertrand Russell. And most of the letters he wrote are non-extant as he 
decreed in his will that his personal correspondence be destroyed. �is 
is indeed a rare letter and one which biographer Victor Lowe diligently 
sought to obtain from Priscilla Leonard, Dr. Richard Rudner (chairman 
of the philosophy department of Washington University), and others, as 
documented in the archives of the Victor Lowe Special Collection at the 
Milton S. Eisenhower Library of Johns Hopkins University.

Whitehead�s student and collaborator on Principia Mathematica, 
Bertrand Russell, described repeated failures to obtain a written response 
from Whitehead and told the following story:

I once wrote a letter to him on a mathematical point, as to which I 
urgently needed an answer for an article I was writing against Poin-
carØ. He did not answer, so I wrote again. He still did not answer, 
so I telegraphed. As he was still silent, I sent a reply-paid telegram. 
But in the end, I had to travel down to Broadstairs to get the answer. 
His friends gradually got to know this peculiarity, and on the rare 
occasions when any of them got a letter from him they would all 
assemble to congratulate the recipient. He justi�ed himself by saying 
that if he answered letters, he would have no time for original work. 
I think the justi�cation was complete and unanswerable. (104)

I obtained a copy of the letter from Henry S. Leonard, Jr., who is 
Professor Emeritus in Mathematics at Northern Illinois University. Prof. 
Leonard, Jr., and I were in correspondence about the unpublished work 
of his father, to whom I was personal assistant during the period when 
Leonard, Sr., was President of the American Philosophical Association, 
a position which Whitehead had previously held. I share the judgment 
of the letter�s signi�cance, as the letter illuminates Whitehead�s deeper 
judgments about: (1) the direction of contemporary philosophy, including 
its twentieth century diversion from philosophy�s traditional concerns, 
and (2) some of his prominent contemporaries, including his collaborator 
Bertrand Russell. �e letter represents, in the words of the New England 
poet Robert Frost, ��e Path not Taken.� With the exception of Whitehead, 
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the path of speculative philosophy was largely not taken during the 
twentieth century, due to the �new tra�c cop,� viz. logical positivism.

In 1936 the book Philosophical Essays for Alfred North Whitehead 
(with Whitehead himself listed as the author) was published in honor 
of Whitehead�s 75th birthday. �is work contains articles by several of 
Whitehead�s leading philosophy students at Harvard University. (In the 
same year, a symposium on Whitehead�s philosophy was sponsored by 
the American Philosophical Association, of which Whitehead had been 
president in 1931). �e authors of the nine essays in this collection 
include F.S.C. Northrup, Paul Weiss, W.V.O. Quine, Otis H. Lee, Charles 
Hartshorne, and Henry S. Leonard. �is publication elicited a letter dated 
January 10, 1936, to Dr. Henry S. Leonard, which, heretofore, has never 
been published.

At one time the original letter in Whitehead�s script was in the care of 
Professor Richard Rudner, who was chairperson of the philosophy depart-
ment of Washington University when Professor Leonard and I were there. 
Victor Lowe, Whitehead�s biographer, informed Professor Rudner that he 
believed that Whitehead�s letter to Leonard, if found, would be of historic 
signi�cance and would contain the most candid, explicit, and informative 
expression by Whitehead of his appraisal of the merits and limitations of 
logical positivism (Victor Lowe Special Collection). Lowe was right in both 
respects. �e letter also revealed Whitehead�s appraisal of his co-author 
of Principia Mathematica, the analytic philosopher Bertrand Russell, but 
also of Rudolf Carnap and Ludwig Wittgenstein.

�e letter was in response to Leonard�s chapter entitled �Logical 
Positivism and Speculative Philosophy.� �e signi�cance of the letter 
resides in the fact that logical positivism, in particular, and analytic phi-
losophy, in general, were the dominant philosophical trends of the 20th 
century. Whitehead�s metaphysics stands in sharp opposition to those 
20th century trends. �e letter to Leonard explicitly reveals Whitehead�s 
attitudes towards logical positivism and speculative philosophy. From 
a more general perspective, the letter is an expression of Whitehead�s 
understanding of the proper relationship between science and philoso-
phy, which he perceived to be an active and creative relationship. Such 
a relationship had persisted in Western thought for over two millennia, 
but the tradition su�ered a severe suppression in the 20th century when 
issues of methodology began to prevail in philosophic discourse over issues 
of substance and worldview.
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During the period in which logical positivism and the in
uence of 
the Vienna School (including Carnap, Wittgenstein, Gödel, Schlick, 
Neurath, Menger, and Waismann) were ascending, the very validity and 
meaningfulness of much of the discourse that characterized classic phi-
losophy were being challenged. �e logical positivist movement sought 
to discipline, through the vigor of analysis and logic, the abstruse, the 
arbitrary, the fuzzy, and the obscure that had too long passed for wisdom 
and profundity. �is movement of logical positivism, in its in
uence on 
both philosophy and science, I will argue, re
ected an underlying sub-
jectivist and epistemological bias which Whitehead saw as the essence of 
Kant�s philosophy developed in the Critique of Pure Reason. Whitehead 
had a deep aversion towards intellectual pretentiousness and what he called 
�inert ideas.� In the �nal analysis, he saw logical positivism as representing 
a philosophic perspective that was inert. In Process and Reality, we should 
remember, Whitehead states: 

�ese lectures will be best understood by noting the following list 
of prevalent habits of thought, which are repudiated. . . . 

(vi) �e doctrine of vacuous actuality.

(vii) �e Kantian doctrine of the objective world as a theoretical 
construct from purely subjective experience.

(viii) Arbitrary deductions in ex absurdo arguments.

(ix) Belief that logical inconsistencies can indicate anything else than 
some antecedent errors. (xiii)

In Process and Reality Whitehead spends a great deal of time carefully 
contrasting his system of speculative philosophy with the history of the 
great philosophic traditions of the Western world beginning in Greek 
antiquity and running to British and Continental accomplishments 
and perspectives. He also cryptically notes that the modes of thought of 
his philosophy of process and organism are more akin to the modes of 
thought of Eastern philosophic traditions. What Whitehead did not do 
was provide a clear and explicit appraisal of the philosophic perspectives 
that were emerging as he was constructing the fundamental concepts, 
axioms, and theorems of his speculative philosophy. �ose emerging 
20th century traditions were to grip and entangle philosophy throughout 
the remainder of the 20th century in a milieu of �anti-philosophy.� �is 
newly discovered letter forcefully reveals Whitehead�s appraisal of those 
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emerging tendencies. �e letter, along with Leonard�s �Comments,� will 
hopefully help to bring a fresh breath of spring air that will sweep away the 
�anti-philosophy� milieu and usher in a rebirth of speculative philosophy 
with its creativity, imagination, and synthetic probings and ponderings 
regarding the nature and structure of reality.

W���������� ���� �� ���
������

For Whitehead, philosophy is a creative attempt to formulate a consistent, 
coherent, and comprehensive scheme of ideas in terms of which reality in 
all its complexity, immensity, interrelatedness, and diversity can be under-
stood. As such, it attempts to form a coherent conceptual framework in 
terms of which the diverse truths, studied in various physical and social 
sciences, as well as in ethics, aesthetics, and theology, can be understood 
as true of one integrated universe in process of development. Philosophy 
in this historic mode is a fundamentally synthetic, creative, and construc-
tive enterprise. It is the above goal and quest which gave birth to, and 
culminated in, Whitehead�s philosophy of process and organism.

�is fundamentally synthetic enterprise, which depends upon inte-
grating and harmonizing diverse disciplines, does not stand in opposition 
to analytic philosophy, but in fact depends upon analytic philosophy 
to provide the precision and logical consistency whereby philosophical 
insights are transformed from the merely intuitive and mystical into 
the coherent and illuminating. Form without substance is vacuous and 
substance without form is opaque. Speculative philosophy necessitates 
integration of synthetic and analytic modes of thought, creativity and 
the discipline of logic.

In Cartesian philosophy, on one interpretation, to exist as a substance 
is to be independent of all other entities. In Confucianism to exist is to 
dwell within a rigid and formal hierarchy of being. For Whitehead, by 
contrast to both, to exist is to dwell within a community of being wherein 
each constituent part of that community performs a vital function in 
respect to the vibrancy and health or the morbidity of the community, 
and in respect to the progressive or the retrogressive nature of the com-
munity. For this reason Whitehead advises us that process philosophy 
may alternatively be described as the philosophy of organism. From a 
strategic point of view the creative advance of the universe is character-
ized by fundamental cosmological dualities whereby community prevails 
over insularity, change prevails over endurance, cooperation prevails 
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over competition, integration over disjunction, adventure prevails over 
stagnation, the progressive prevails over the retrogressive, and empathy 
prevails over callousness. Process and Reality is a work about integration 
and community of all being.

Whitehead�s long and distinguished career in mathematical logic, 
theoretical physics, and metaphysics reveals his unusual and historic genius 
integrating analytic and synthetic modes of thought. Both Whitehead�s 
left and right hemispheres, in the language of modern neuroscience, were 
highly developed and highly interactive each with the other (see Engberts). 
After all, at Cambridge University Whitehead, with his student Bertrand 
Russell, co-authored Principia Mathematica, which demonstrated how an 
in�nite variety of mathematical truths could be derived from logic. �is 
work in three volumes was described by the great German mathematician 
David Hilbert as �the greatest axiomatic system ever developed in human 
history.� If the proofs were to be fully articulated, Principia Mathematica 
would require as many as 100 volumes. And as Russell indicated regarding 
his collaboration with Whitehead, it was Whitehead who deduced over 
90percent of the theorems.

Process and Reality is itself an axiomatic system with fundamental con-
cepts and axioms from which there are (just as with Euclidean geometry 
or Whitehead�s and Russell�s Principia Mathematica) an in�nite number of 
propositions that are derivable. Principia Mathematica is immanent within 
Process and Reality in ways that many philosophers do not adequately 
appreciate. Furthermore, an even more comprehensive and complex 
logical system underlies Process and Reality than the binary propositional 
logic of Principia Mathematica. Granville Henry attempted to analyze 
Process and Reality by the use of contemporary computer programs. A 
complete attempt, however, would require a synthesis of propositional 
and modal logic. �e formal system of Leonard�s �Wide Language W� 
provides a more satisfactory basis for the subtle and sophisticated logic of 
Process and Reality, since WLW is based not solely upon the parameters 
of truth and falsity, but provides a logic in which possibility, potentiality, 
and contingency, which are propositional parameters essential to Process 
and Reality, play fundamental roles. Leonard�s synthesis was conditioned 
by his appreciation of the works of his teachers Whitehead and the modal 
logician C.I. Lewis. Pure possibilities arise as an expression of eternal 
objects, whereas causal potentialities are expressed by the real possibilities 
that arise as a function of the laws of nature. My article ��e Philosophy 
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of an In�nite, Open and Integrated Universe� describes the logic and 
ontology of causal potentialities in fuller detail.

For Whitehead, metaphysics involves a duality of endeavors, �rstly 
the development of an ontology, which concerns the nature of things 
that exist, and secondly the development of a cosmology which concerns 
the relationships among that which exists. Speculative philosophy also 
has a duality of purposes. On the one hand, speculative philosophy is 
to integrate, harmonize, and bring into a deeper coherence the diverse 
truths which are known about the universe. On the other hand, it is 
to open up new vistas of relations and possibilities which previous and 
narrower philosophical and scienti�c conceptions had failed to discern. 
Whitehead sought a constant, active, and creative dialogue between 
science and philosophy because he upheld the need for the minds of 
generalists to be disciplined by data and the imaginations of specialists 
to be enlarged. Whitehead describes in Process and Reality the function of 
philosophy as exercising a restraint upon specialists and an enlargement 
of their imagination (17). Both purposes are fundamental to the mission 
that Whitehead believed speculative philosophy has played throughout 
human intellectual history and must continue to play in the future of the 
intellectual adventure to deepen our understanding of reality.

Leonard�s essay emerged from the broader background in which logical 
positivism was the ascendant philosophical tendency of the 20th century. 
Indeed, its leading apostle, Rudolf Carnap, would be a visiting professor 
at Harvard. �is was an exciting prospect and in preparation Leonard, 
Quine, Goodman, and others formed a small cadre of philosophers and 
mathematical logicians who would meet week after week in informal 
seminars to prepare themselves to engage the �apostle� upon his arrival 
at Harvard. During this period, Leonard saw himself as a logical positiv-
ist. But he did not see logical positivism as antithetical to speculative 
philosophy. �at would come later.

H���� S. L������

In the footnotes for Leonard�s �Comments� on Whitehead�s letter (see 
Appendix B) he describes his experience as a young philosopher teaching 
at Harvard with a very distinguished cadre of other young philosophers 
awaiting the arrival of the prophet of logical positivism, Rudolf Carnap. 
Leonard comments: �In the academic year 1935-6, the weekly evening 
session was modi�ed into an informal seminar devoted to the study of 
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Carnap�s Die Logische Syntax der Sprache, in anticipation of Carnap�s 
appearance at Harvard to teach in the Tercentennial Summer Session 
of 1936. Members of the seminar, in addition to Goodman and myself, 
included W. V. Quine, W. D. Prall, C. D. Stevenson and John Cooley, 
all of them at that time teaching at Harvard.�

Leonard�s chapter in Philosophical Essays for Alfred North Whitehead, titled 
�Logical Positivism and Speculative Philosophy,� provides a very tightly and 
meticulously argued philosophic exposition, whose conclusion was:

It is the opinion of the author that this modern movement logical 
positivism in speculative philosophy o�ers the greatest promise . . . 
logical positivism is the true modern representative of speculation 
in philosophy, not an annihilator of existence but an analyzer of 
meanings. (152) 

Whitehead�s letter to Leonard commences as an expression of apprecia-
tion for Leonard�s contribution to the �Festschrift� honoring Whitehead. 
Decades later Leonard decided to publish this letter, with formal �Com-
ments,� because Whitehead�s remarks �throw some additional light on 
Whitehead�s intellectual stance.� Whitehead�s letter, dated January 10, 
1936, was composed in two stages, January 10 and January 14, interrupted 
by Whitehead�s sore throat and cold. �e letter commences:

Dear Leonard:

I have just �nished a second careful reading of your chapter in 
�Philosophical Essays�. It is hardly possible to exaggerate the deep 
feeling of satisfaction��pleasure� seems too thin a word�that 
the whole volume, and the motives prompting it, have given to 
Evelyn and to me. But now I want to concentrate on your work. It 
held me with intense interest. �e lucidity and �depth� � or rather, 
�width��of your thought are beyond praise. Also the bridge which 
you construct between my own exposition of methodology�e.g. in 
Process and Reality � and Logical Positivism is a topic rarely distant 
from my thought.

When I �rst read Whitehead�s lavish praise of Leonard�s chapter, I 
thought, how kind and generous in spirit Whitehead was. But upon fur-
ther re
ection, I think the letter, as a whole, was more heuristic in content 
and purpose than its complimentary tone suggests. When I was Leonard�s 
personal assistant I was exempted of all requirements save research. So 
while I taught mathematical logic and Whitehead�s metaphysics with 
Leonard, my main task was to present my research each week. �ese 
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sessions invariably concluded with Leonard�s comment, �Good, but . . .� 
Whitehead�s letter, I dare suggest, was in the same mode, �Great, but . . .� 
despite its highly complimentary beginning.

Ever the civilized scholar, Whitehead clari�ed to Leonard and to us, 
as this article will demonstrate, his attitude towards, and appraisal of, the 
analytic philosophy movement represented by, among others, Bertrand 
Russell, Ludwig Wittgenstein, and Rudolf Carnap.

Let me provide some background on Henry S. Leonard. He was 
an eminent mathematical logician and metaphysician, president of the 
American Philosophical Association, and the author of a major, but 
hitherto unpublished, work �Wide Language W.� In addition to being 
Whitehead�s student and personal assistant, during the decade when 
Whitehead wrote and taught Process and Reality, Leonard was a student of 
the great modal logician, C.I. Lewis of Harvard. Modal logic introduces 
other variables than the binary variables of truth and falsity that charac-
terize the propositional logic of Principia Mathematica. �ese variables 
include: possibility, necessity, and contingency. For example, a proposition 
P is contingent, if it is possible but not necessary. For a proposition to be 
necessary means that the relata of that proposition exhibit a relationship 
which is impossible not to obtain between the relata. �e laws of phys-
ics, such as Newton�s law of gravity, Maxwell�s laws of electromagnetism, 
or Lorentz�s transformation formula, are all contingent propositions. In 
contrast, the laws of mathematics and number theory represent neces-
sary propositions. To understand twoness, threeness, and �veness, and 
the union of non-overlapping sets (that is, addition) is to realize that 
2 plus 3 equals 5 represents a necessary relation among these abstract 
entities. Leonard wrote in his �Comments�: �Also, their [the positivists�] 
inclination was one toward nominalism, and an extensional and a truth 
functional logic, whereas my bias�if you choose so to label it�was and 
has become increasingly one toward a modi�ed realism and a modal 
and an intentional logic.� Without an inclusion of modal logic the logic 
underlying Whitehead�s ontology cannot be fully grasped.

Leonard�s �Wide Language W� was developed and matured at the 
Institute for Advanced Studies at Princeton where Leonard worked with 
the great Austrian mathematical logician Kurt Gödel. Leonard thus had 
a unique and intimate association with three of the greatest mathemati-
cal logicians of the 20th century. �Wide Language W� is a complex and 
formal integration of propositional and modal logic. As such, it more 
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accurately mirrors the logic underlying all natural languages. �e synthesis 
of propositional and modal logic, moreover, illuminates Process and Real-
ity in which divisibility, pure possibility, causal potentialities, and other 
similar concepts permeate the analysis of the 
ux of events that consti-
tute reality. We may remember that in Process and Reality, Whitehead 
referenced the possibilities that reside unrealized in the womb of nature 
(17). �Wide Language W� was the topic of Leonard�s Presidential address 
to the American Philosophical Association in 1964, entitled �Essences, 
Attributes, and Predicates.� Henry Leonard, Jr., has made available to me 
a copy of �Wide Language W� which was developed at the Institute and 
presented at Washington University. I look forward to sharing Leonard�s 
unpublished manuscript and formulas for WLW. �is important synthesis 
is relevant to a deeper appreciation of the logic of Process and Reality, and 
mathematical logicians and linguistic theorists will bene�t from access to 
Leonard�s unpublished magnum opus.

With another student of Whitehead�s, Nelson Goodman, Leonard 
co-authored a work on ��e Calculus of Individuals,� published in the 
Journal of Symbolic Logic and also in Goodman�s book �e Structure of 
Appearance (1951). ��e Calculus of Individuals� was a major factor in 
the development of the new mathematical �eld of mereology. Mereology 
concerns the relationships between wholes and parts, and the relation-
ships among parts within wholes. �is subject is essential to Whitehead�s 
re-formulation of the ontology of geometry in which Whitehead takes 
extensionless points as derivative, not primary, geometric, and ontological 
entities. �e extensionless is derivative from converging classes of extended 
regions. Mereology is also relevant to the fundamental role that the con-
cept of organism plays in Whitehead�s mature philosophy. Whitehead�s 
understanding of the micro and macro worlds entails an understanding 
of whole and part relations and the fact that every entity, whether abstract 
(like numbers) or concrete (like events), exists in essential relationality 
with other entities. Without understanding the relations obtaining among: 
(1) abstract entities, one with another, (2) concrete entities, one with 
another, and (3) abstract entities, like qualities, that provide de�niteness 
and character to concrete entities, one cannot understand those entities. 
Mereology, of which Leonard is regarded as a father, mathematically mir-
rors, and was in part inspired by, Whitehead�s philosophy of organism and 
the fundamental premise that the community of being is a principle that 
pervades all reality. �e development and publishing of Wide Language 
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W will contribute to a deeper understanding of both Whitehead�s method 
of extensive abstraction and his metaphysics.

William Callaghan, a colleague of Leonard�s, gave a tribute follow-
ing Leonard�s unexpected death and described Leonard�s extraordinarily 
democratic style when he was head of the philosophy department. Leonard 
was the antithesis of an autocrat and had a deeply democratic spirit. At 
the time that I was his student, I recall being asked by a young professor 
who had been his former student if I knew what Leonard�s nickname 
was. �ey told me, �We called him �God� because his mind was in the 
heavens and ours were on more mundane matters.� I was impressed by 
his deep respect for the farming community, and remember that after 
returning from a class one day, Dr. Leonard stretched out his arm towards 
the campus and commented that the farmers in Maine, where he had a 
farm and a retreat, have a better sense of reality than 95% of intellectuals, 
because they are compelled to wrestle day by day with the realities and 
vicissitudes of nature. Leonard also said that �the trouble with American 
intellectuals is that they read too much and think too little.� One of the 
deepest lessons I learned from him, a lesson which he had learned from 
Whitehead, is expressed in the statement (perhaps derived from Newton) 
that truth is the o�spring of silence and unbroken meditation. Leonard 
was an apostle of the art of re
ection which Whitehead and Newton 
practiced and mastered to the bene�t of intellectual history.

Despite his imposing physical stature and his prodigious mind, Leon-
ard was devoid of autocracy and arrogance, his mind was lost not in its 
own egotism but in the wonder of the questions in mathematical logic 
and metaphysics that elicited his curiosity. It was this spirit that attracted 
Whitehead to his American student, assistant, and then colleague at 
Harvard. Whitehead left the Old World of Europe, Trinity College at 
Cambridge University, and the Imperial Royal College of Science and 
Technology at the University of London, and came to the New World 
of America because he sought the less formal and less tradition bound 
intellectual environment which at the time he felt prevailed in America. 
�is environment would foster an open, democratic, and creative milieu 
within which he could weave a tapestry of original ideas that held the 
promise of transforming the philosophic worldview which would guide 
our journeys of curiosity and our adventures of discovery that would 
illuminate the cosmos. �is open and synthetic speculative exploration 
had to be disciplined by logic and mathematics. In Leonard Whitehead 
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found a kindred spirit, a student who was adept in mathematics, math-
ematical logic, and metaphysics.

In the only other known letter from Whitehead to contributors to Philo-
sophical Essays, Whitehead wrote to Charles Hartshorne on January 2, 1936:

My general impression . . . con�rms my longstanding belief that in 
the oncoming generation America will be the centre of worthwhile 
philosophy. European philosophy has gone dry, and cannot make any 
worthwhile use of the results of nineteenth century scholarship. It is 
in chains to the sancti�ed presuppositions derived from later Greek 
thought. It is in much the same position as medieval scholasticism 
in the year 1400 A.D. (Lowe,Whitehead, Vol. II, 345)

Both the letter to Hartshorne and the letter to Leonard were composed 
as the old European empires had entered a stage of morbidity, the Great 
Depression was a fresh memory, and a global war was approaching. Within 
this historic context, Whitehead�s hopes for a renewal of civilization and 
a renewed 
owering of philosophy were placed in the New World, and 
a new breed of philosophers who Whitehead hoped would continue the 
speculative philosophic endeavor disciplined by modern analysis, math-
ematical logic, and ongoing scienti�c discovery.

While Leonard�s personal assistant, and being freed from normal 
academic requirements, I was able to engage in research on the relation-
ship between Whitehead�s metaphysics and contemporary theoretical 
physics. Leonard guided me on a journey to develop the implications of 
Whitehead�s metaphysics for theoretical physics. �ere are many areas of 
resonance between Whitehead�s thought and 20th century physics. But 
in a more fundamental and signi�cant way, there are many respects in 
which Whitehead�s metaphysics o�ers a critical and creative challenge to 
prevailing dogmas. Indeed the implication of Whitehead�s metaphysics, 
as I will suggest later, o�ers a challenge to many of the prevailing dog-
mas of theoretical physics and cosmology. �is perspective was central 
to Leonard�s mature understanding of the signi�cance of Whitehead�s 
exercise in speculative philosophy.

L������ ��� W��������

Leonard always made it clear to his students that process philosophy, to be 
true to itself, must itself be in continuous process of creative development, 
creative application, and creative modi�cation. �e last thing that White-
head would want would be for his philosophy to revert to dogmatism 
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and for his disciples to become like medieval monks, mindlessly chanting 
dogmatic formulations and dogmatic conceptualizations. For Whitehead 
there is neither �nality nor completeness to the coherency, consistency, 
and comprehensiveness of any conceptual scheme seeking to capture the 
structure of reality in its complexity, variety, and deeper relationality. Final 
truth lies outside the scope of symbolism. We can only seek to advance 
the coherency, consistency, and comprehensiveness of such schemes. In 
this, Whitehead intuited the audacity of Gödel�s incompleteness proof, 
which was inspired by Principia Mathematica. 

Let me illustrate Whitehead�s attitude with a story. After a class on 
Process and Reality, while accompanying Whitehead to his home Leonard 
commented, �Professor Whitehead, that was a very interesting idea you 
presented to class today. But how do you know it is true?� Whitehead�s 
reply was, �Henry, excellent question, let us debate that question during 
the next class.� In that era, that was a very unusual suggestion. What 
theory, concept, or proposition, we may wonder, did Leonard question! 
Was it Whitehead�s concept of concrescence, his theory of prehensions, or 
the hypothesis that overcoming the bifurcation of the mental and material 
required some form of pan-experientialism? I will not discuss here what 
the topic was, because that is not what is important to this story. 

What is important was Whitehead�s attitude toward his own theories. 
Whitehead was so profoundly revered that people would say you could 
hear a pin drop at his lectures. �is was also a time of more formal rela-
tions between student and teacher. �e invitation to debate Whitehead 
was rather startling, since debating a senior revered historic genius was 
not part of prevailing intellectual culture.

Leonard always emphasized to us the extraordinary openness of White-
head to the respectful and careful consideration of ideas in contention 
with his own ideas. Leonard was a student and then junior member of the 
faculty in Harvard�s philosophy department during the era when it was the 
world�s pre-eminent philosophy department. As the contention between 
logical positivism and speculative philosophy evolved and intensi�ed, 
those in one camp would agree to hire only the more mediocre minds from 
their opponent�s camp. �e result was that the department declined, and 
due to the loss of original and creative thinkers, in Leonard�s judgment, 
the department as a whole fell into mediocrity. Whitehead�s openness to 
contending ideas manifested both his self-con�dence and modesty and, 
more importantly, expressed his wisdom that only through full and open 
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debate, consultation, and interaction can we re�ne our ideas and attain 
a higher level of synthesis. Only through processes of openness can one 
separate the wheat from the cha� and approach a more comprehensive 
discernment of truth.

I may mention that Quine, who came to Harvard to study mathemati-
cal logic with the co-author of Principia Mathematica, found Whitehead�s 
English accent, his slow and re
ective manner of speaking, and most of all 
the topics that interested Whitehead unworthy of his attention, but still 
commented that to be with Whitehead was to feel the presence of great-
ness. But Whitehead�s stature was not a greatness diminished by arrogance, 
ego, and closed mindedness (see Desmet, �Was Whitehead�).

Every revolution sinks into its own dogma. �is is true not merely 
of political revolutions, but also characterizes a propensity in intellectual 
and conceptual revolutions. Whitehead had an unfailing interest in the 
ideas of others and an unfailing openness to the critical examination of 
all ideas, his own creative ideas included. �eir mutual sense of openness 
bonded Leonard and Whitehead.

Let me quote further from Whitehead�s letter:
Every mathematician and symbolic logician is, in his habit of 
thought, a logical positivist. Yet to some of the expositions I �nd 
myself in violent opposition�especially to the very habit of dismiss-
ing questions as unmeaning i.e. unable to be expressed in existing 
symbolism. Wittgenstein annoys me intensely. He is a complete 
example of the saying

		  I am Master of this College
		  What I know not, is not knowledge. 

Logical Positivism in this mood�its early mood�will produce a 
timid, shut in, unenterprising state of mind, engaged in the elabora-
tion of details. I always test these general rules by trying to imagine 
the sterilizing e�ect of such a state of mind, if prevalent at any time 
in the last ten thousand years. . . .

�e fact is that thought in the previous two centuries has been 
engaged in disengaging itself from the shackles of dogmatic divinity. 
�us it unconsciously seeks new fetters viz. anything o�ensive to 
the Pope of Rome. But I see no reason to believe that the stretch of 
Bertrand Russell�s mind, or of Wittgenstein�s mind, or of Carnap�s 
mind, has attained the limits of insight or expression possible in the 
evolution of intelligent beings. �ey are bright boys, representative 
of a stage of rationalism, but nothing more.
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It is important to understand what Whitehead means by �bright boys 
. . . but nothing more.� For Whitehead there was a distinction between 
brilliance and genius. Brilliant people may be very adept at solving sin-
gular problems. Genius requires the additional capacity for integration, 
synthesis, and the discernment of relationality. Whitehead understood 
education to have as its ultimate goal the cultivation not of brilliance, but 
genius which impels humanity into processes of discovery and advance. 
Teachers are co-participants in journeys of curiosity. (For a more detailed 
discussion of the aims of education, see my �A Whiteheadian�). Whitehead 
understood more clearly than most do that the advance of civilization, 
knowledge, and wisdom commands more than the cultivation of �bright 
boys.� �e attainment of generalization of insight and generalization of 
generalization demands genius and ultimately and invariably a collective 
and collaborative genius that integrates disparate insights and perceives 
�relations among relations.�

Whitehead�s sentiments and judgments in the letter are quite atypical 
in their caustic character, and by so being, re
ect the depth of intellectual 
disdain which Whitehead felt towards the consequence of a movement 
which Leonard, as a young scholar caught up by the philosophical infatu-
ation of that moment, saw merely as being part of speculative philosophy, 
not its antidote and antithesis. Whitehead is directly asking Leonard, and 
indirectly us, �What will intellectual history be, if the suppression of curi-
osity, wonder, adventure, exploration and the sense of relevance, beauty, 
and meaning prevails over a large stretch of intellectual history?�

Whitehead worried about the restraint of human curiosity, the bind-
ing of our minds by dogmatic restraints, inhibiting our advance to the 
deeper discernment of truth and the appreciation of beauty. He believed 
that philosophy must begin in wonder, and when it has done its job well, 
the wonder remains. �ere is a beautiful quote in Science and the Modern 
World that captures the vital spirit that Whitehead �rst and Leonard 
subsequently found lacking in logical positivism:

Modern science has imposed on humanity the necessity for wan-
dering. Its progressive thought and its progressive technology make 
the transition through time, from generation to generation, a true 
migration into uncharted seas of adventure. (207)

Whitehead�s point in his letter to Leonard is that the mode of rigid 
rationalism represented by Carnap, Russell, and Wittgenstein, if it had 
prevailed during the past 10,000 years of intellectual probing and discovery, 
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would have inhibited, constrained, and restricted those processes of 
wandering and adventure by which civilization advanced from lower to 
higher stages.

What is of most signi�cance are not the caustic comments regarding 
his own student Russell, the father of logical positivism Rudolf Carnap, 
and the still popular Ludwig Wittgenstein. �ese are indeed atypically 
sharp comments. �Annoys me intensely.� How contemporary this sounds. 
What was disturbing was the attitude and mentality behind logical posi-
tivism. Logical positivism created unnecessary walls between philosophy 
and science. �ese walls ultimately engendered a fundamentally passive 
attitude by philosophers towards science. On one side of the wall resides 
a domain consisting of vacuity and �meaninglessness.� On the other 
side resides the obsession with methodology, analysis, linguistics. �is 
engenders a historical passivity towards the fundamental questions and 
the worldviews prevailing in science. Logical positivism further regards 
epistemology as prevailing over metaphysics; whereas, Whitehead insists 
that metaphysics is primary and must incorporate and articulate an ontol-
ogy that explains how knowledge, experience, and observation can arise 
within the 
ux of events. �us, metaphysics prevails over epistemology. 
Expressed otherwise, philosophy must explain how the subjective exists 
as an element within the domain of objective reality. Whitehead explicitly 
views his philosophy as an antidote to the Kantian philosophy which 
posits and interprets the objective world as a construct of the subjective 
world. Logical positivism, in the most generic sense, is part of this Kantian 
subjectivism against which Whitehead�s process philosophy is a potent 
and unyielding protest. 

For Whitehead, the proper relationship between analytic and synthetic 
philosophy, like the proper relationship between philosophy and science, 
involves building a bridge so that data and ideas can freely and interactively 

ow in both directions. �e goal of philosophy is to create greater coher-
ency and clarity, realizing that the bizarre, which has infested so much 
of recent culture and contemporary intellectual history, taken to the nth 
degree does not equate to illumination. �e role of speculation, and the 
necessary integration of analytic and synthetic modes of thought, is not 
to fossilize mysticism but to enhance clarity and enlarge imagination.

Leonard taught that Whitehead advocated active and creative relations 
between science and philosophy and understood that his metaphysics 
of process and organism possesses the potential to guide a creative 
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transformation and revolution in theoretical physics, quantum theory, 
cosmology, the theory of relativity, particle theory, and the life sciences.

In a rather cryptic manner, Whitehead asserts the necessity of openness 
to Leonard when he writes near the conclusion of the letter: �But you should 
not interest people, if you are afraid that they may bore you.� You must 
dare to freely and fully engage open minds, challenge prevailing dogmas, 
and systematically and boldly modify entrenched conceptual schemes.

Whitehead quickly intuited, and Leonard in the course of re
ection 
over decades came to a�rm, that philosophy would enter a stage of sterility 
if the rigidity and formality of logical positivism, the vacuity of analytic 
philosophy divorced from synthetic, integrative, and speculative modes 
of thought and the banality of common language philosophy prevailed. 
It was precisely because of such sterility born of philosophy�s obsession 
with methodologies and its passivity that in their 2010 book �e Grand 
Design, Steven Hawking and Leonard Mlodinow boldy and categorically 
declare that philosophy is dead.

L�������� ��������

�irty years after receiving it, Leonard decided to publish Whitehead�s 
historic letter, and wrote formal �Comments� which were to accompany 
its publication. Excerpts from his unpublished �Comments� provide 
insights into the evolution of Leonard�s thinking. Leonard writes:

My indebtedness to Whitehead as an intellectual guide to my own 
philosophical position was sensed at the time this essay was written, 
but it was not as deeply felt nor as pronounced as later experience 
made it to become. �e strongest in
uences operating upon me when 
I wrote this essay were those of (1) C.I. Lewis, as teacher, friend, 
colleague, and author of A Survey of Symbolic Logic and Mind and 
the World-Order; (2) Rudolph Carnap, primarily as the author of Der 
Logische Aufbau der Welt and Die Logische Syntax der Sprache; and (3) 
Nelson Goodman, friend and fellow graduate student with whom I 
had for a long time the closest of intellectual relations.

As I reread the essay today, I �nd myself tempted to say that there is 
practically nothing in it that I would change, were I writing it today, 
except the whole thing! �e style is too cock-sure, the envisagement 
of problems too simple-minded. . . .

�e essay was, among other things, an e�ort on my part to explain 
what I then took logical positivism to be. But the experience of the 
next dozen years proved that people who were calling themselves 
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logical positivists were generally not doing philosophy in the manner 
in which I had in this paper described the positivist as doing it. �ey 
were too busy ruling out whole areas of philosophy � such as meta-
physics and ethics�as nonsense, instead of reconstituting those areas 
as valid �elds of inquiry. Or they were  . . . modelling metaphysics 
on epistemology. �is latter tendency I already deplored . . .

Also, their [the positivists�] inclination was one toward nominalism, 
and an extensional and a truth functional logic, whereas my bias . . . 
was and has become increasingly one toward a modi�ed realism and 
a modal and an intensional logic. 

Finally, they saw philosophy as nothing more than analysis, an inquiry 
into the logic (the syntax) of (the language of ) science; whereas I 
[had] seen then � and even to a greater extent see today�philosophy 
as an enterprise including speculative analysis, but as also including 
legitimate speculative inquiry which incorporates both a critique of 
current scienti�c speculations and a venturing beyond them.

Philosophy aims at a unity, which is something more than can 
be achieved merely by a unifying of current scienti�c theories, 
and a speculative completeness, which also is something more 
than�and perhaps di�erent from�what current scienti�c theories 
can provide. . . .

 [I]n 1948, I made a point of ceasing to call myself a logical positiv-
ist. . . . �is did not so much imply an abandonment of doctrine 
set forth in the present paper as it implied an impatience with, �rst, 
what other people calling themselves positivists had averred and with, 
second, the speculative restraints characteristic of positivism.

�e signi�cance of Whitehead�s letter to Leonard resides in the clarity 
and depth of Whitehead�s ill-ease with logical positivism and the drift 
towards analytic philosophy, and away from synthetic and speculative 
philosophy. Logical positivism and logical empiricism introduced a 
subjectivist bias that not only infected philosophy but entered physics 
itself, especially relativity and quantum theory. �is subjectivist bias was 
accompanied by a shift towards epistemology and away from ontology. By 
reversing this shift and returning to an understanding that ontology and 
cosmology are fundamental, the implication of the metaphysics White-
head o�ers for our consideration has the possibility of bringing about a 
conceptual revolution that �enlarges the imagination of specialists.�

�e tenor of 20th century philosophy, so in
uenced by logical positiv-
ism and the dominance of the ascendant analytic tradition, was dominated 
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by �talking about talking� generally and �talking (legislating) about what is 
impermissible to discuss.� Leonard interpreted Whitehead�s main interest 
to be thinking creatively, speculatively, synthetically, and analytically about 
the universe, not in having meta-conversations about the domains of valid 
topics of philosophic discourse. Leonard and I were interested not in talking 
about philosophy, but in doing philosophy by engaging in the speculative 
philosophic enterprise that Whitehead cherished and practiced.

��ere is nothing I would change, except everything.� Interpretations 
of Whitehead�s metaphysics more conservative than Leonard�s were often 
guided by a natural and laudable desire to re-integrate theological and 
humanistic concerns to the worldview of contemporary science. Such 
conservative goals tended to emphasize the areas of resonance between 
Whitehead�s metaphysics and physics. Leonard taught that Whitehead 
himself had a much bolder and more revolutionary understanding of the 
meaning and potentiality of his philosophy of process.

Leonard understood very clearly that speculation properly and cre-
atively occurs within both science and philosophy. Speculation is born 
from the interplay of intuition and imagination upon received doctrine 
and received data. New synthesis for subsequent investigation, con�rma-
tion, and modi�cation depends upon �the enlargement of imagination� 
and the exploration of the logical implications of core propositions within 
a theory and within prevailing worldviews. �is understanding was crucial 
to Leonard�s understanding of Whitehead.

William K. Frankena from the University of Michigan wrote in Pro-
fessor Leonard�s obituary, published in the Proceedings of the American 
Philosophical Association, that Henry Leonard was �one of the �nest, purest, 
rarest spirits we have had among us . . . he always spoke with clarity, cour-
age and wisdom.� Frankena refers to Leonard�s article in the Whitehead 
tribute as �his �rst important paper� in which he contended that logical 
positivism was both �the sound technique in philosophy� and �a species 
of speculative philosophy.� In conclusion Prof. Frankena states:

Always [Leonard] was seeking to formulate a language �suited to 
the purposes of metaphysical inquiry� but �based on techniques 
developed in modern systems.� We must regret that he could not 
�nish the metaphysics he sought to bring into being, but we may 
also hope, as he did, that others will continue his quest.



21Phipps/Background and Historic Signi�cance . . . Letter to Leonard

T�� �������� ����
������ �� W���������� �����������

�e present section attempts to capture the spirit which Leonard understood 
to be the essence of Whitehead�s philosophy, the spirit of a philosophy 
that was caught within the powerful current of history�s creative advance. 
Leonard�s �Comments,� I note, were composed concurrently with our evolv-
ing dialogue on the creative transformation of theoretical science to which 
Whitehead�s profound experiment in speculative philosophy may lead us. 
�e meaning of our dialogue was expressed in Leonard�s �Comments.�

philosophy as an enterprise including speculative analysis, but as 
also including legitimate speculative inquiry which incorporates 
both a critique of current scienti�c speculations and a venturing 
beyond them.

Without continuously seeking enhanced clarity and without exploring 
the implications of a generic philosophy, philosophy invariably becomes 
entrapped in a rigidity that eventually leads to sterility of thought. By con-
trast, what is the philosophic vision of the universe to which Whitehead�s 
profound and novel philosophy will lead us? �at is the question which 
Leonard will have us ask.

�e speci�c consequences and logical implications of Whitehead�s 
philosophy are essential to understand. Additionally, Leonard held it is 
equally important to grasp the spirit of process philosophy, i.e., philoso-
phy in process of development. �is section, therefore, attempts to �rst 
indicate some of the speci�c consequences of Whitehead�s philosophy, as 
Leonard and I drew them out and, secondly, to evoke the abiding spirit 
and underlying ethos that permeated Whitehead�s philosophy. I must also 
appreciatively acknowledge the important contribution to the views that 
follow from my teacher Prof. Maria van Krywoblocki, a mathematician 
and mathematical-physicist, whose early intellectual life was concurrent 
with the promulgation of Einstein�s theory of relativity, the development 
of modern particle physics, big bang cosmology, and quantum theory. 
Krywoblocki sought a more open and dynamic, and ultimately a more 
cogent view of the universe than he found in prevailing dogmas. �at is, 
from his point of view as a theoretical physicist, Krywoblocki sought a 
worldview with the openness that characterizes Whitehead�s ontology and 
cosmology. Whitehead�s letter to Leonard conveys more than anything 
else the spirit motivating and authenticating the positive historic role of 
speculative philosophy.
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I must gratefully acknowledge that the National Science Foundation 
supported this exploration of Whitehead�s metaphysics and research 
regarding the potentiality of Whitehead�s metaphysics to provide a 
constructive transformation of important perspectives and doctrines in 
20th century theoretical physics. Leonard patiently guided his colleagues 
to understand both the ways in which Whitehead�s process philosophy 
resonates with prevailing dogmas of science, and more importantly, in 
his judgment, can revolutionize the prevailing worldview of theoretical 
science by an examination of the underlying philosophic and generic 
presuppositions in
uencing and constraining physical theories. (For a 
fascinating exposition of this, see Engbert; also Jungerman.)

Whitehead�s emphasis that process philosophy must remain in pro-
cess of development re
ects his understanding of the limitations of our 
collective experience, which persists despite the enormity, power, and 
sophistication of our probings of the universe in its macro and micro 
dimensions and in its physical and mental manifestations. �e Columbia 
University string theorist Brian Greene points out that if the apparent 
acceleration of the expansion of the Universe�for us the expansion of our 
cosmic epoch�continues, future astronomers will observe a dark sky as 
the photons from receding galaxies will be unable to reach our tiny and 
increasingly remote planet. �e facts compel humility.

�e creative spirit infusing Whitehead�s letter and Leonard�s subsequent 
comments are a call for speculation that would lead to a more power-
ful system of integrated ideas. Physicist Timothy Eastman has called 
such speculation �philosophic cosmology,� which we may de�ne as the 
philosophic conceptual scheme underlying �physical cosmology.� �e 
Whitehead enterprise also enters the realm of �philosophical ontology,� 
which concerns the philosophic conceptual scheme underlying �particle 
physics� and the relation of mental and physical phenomena.

In the rest of this essay I want to illustrate ten of the ways in which the 
creative development of process philosophy can constructively in
uence 
the exchange of ideas between philosophy and di�erent scienti�c disci-
plines. I suggest that Process and Reality, which constitutes an axiomatic 
system whose implications will require centuries to creatively develop, 
apply, and, where necessary, modify, provides the promise of transforma-
tion of the modes of thought by which we seek to understand reality. �e 
�elds include language, cosmology, relativity, particle physics, quantum 
mechanics, string theory, genetics, and theology.
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�e e�ort in speculative science and philosophy that Whitehead sought 
to encourage, and in which he engaged, was rooted in experience, but 
not shackled by the inevitable narrowness and provinciality of experience, 
both individual and collective.

Language
One of the sharp lines of demarcation between logical positivism and the 
process philosophy of Whitehead and Leonard is their respective views of 
language in general and the ontology of language in particular. Whitehead 
and Leonard saw language as an evolutionary, historic, and collective 
creation that involves processes of synthesis and processes of abstraction. 
Languages evolve as understanding of the universe evolves. Language may 
sti
e and freeze understanding and progress or it may facilitate and guide 
processes of discovery. But to guide discovery and enhance understanding, 
language itself must be swept up within processes of creative evolution, 
leading to mutations and the emergence of new species, and the extinction 
of old species, of concepts and axioms. It is precisely due to the fact that 
Whitehead and Leonard saw languages as so dynamic and living, that they 
opposed an excessively analytic, formalistic, and structural emphasis that 
would bind process philosophy within sterile canons of received dogmas. 
Philosophers should not treat philosophic language as many theologians 
traditionally treated theological tenets, i.e., as intransient and immutable. 
Process philosophy is philosophy in perpetual transition from lower to higher 
levels. Such transition requires continuous clari�cations, generalizations, and 
higher levels of abstraction, synthesis, imagination, and integration. At the 
same time Whitehead insisted that philosophy, through leading thought 
to the most generic and abstract propositions, must avoid the fallacy of 
misplaced concreteness. �at fallacy, for Whitehead the mathematician 
and mathematical physicist, leads our understanding astray by the failure to 
understand the total concrete reality from which abstractions are generated 
and to whose concrete and complex de�niteness they contribute.

For Whitehead�s ontology there is a fundamental distinction between 
non-recurrable entities (events) and recurrable entities. �is distinction is 
relevant to the ontological foundation of language and the ability of the 
magni�cent, but limited, human brain to create elaborate, subtle, and 
sophisticated systems of symbolic representation.

�e reason languages are evolving and historic creations of a society of 
living organisms is because their development requires sequences�over 
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considerable spans of time�of abstraction from both the concrete and the 
abstract. �ose abstractions lead to conceptual discernment of (a) quali-
ties, (b) qualities of qualities, and (c) relations of relations which are then 
symbolically and arbitrarily associated with another set of abstractions in 
symbolic representation. Languages do not descend as manna from heaven 
and beg for the arrival of the Philosopher to provide �Analysis.� Languages 
emerge from the collective and creative bottom up interactions of social 
networks with the broader environment from within which a given social 
network derives its life in 
ux. �e banality which Whitehead found in 
Wittgenstein and the common language philosophic movement derived 
from their failure to fully appreciate languages as living and evolving 
expression of social creativity.

�e symbolic representations embodied in natural languages onto-
logically involve association of the recurrable with the non-recurrable. 
Processes of abstraction to recurrable qualities, recurrable patterns, and 
recurrable relationships are necessary for the creation of natural languages 
and the logic and mathematics that underlie natural languages. �is 
distinction is relevant to the ontological foundation of language and the 
ability of the human brain to create elaborate, subtle, and sophisticated 
systems of symbolic representation.

An example, if p implies either q or r and p is true and r is false, then 
q is true:

		  ([p>(qvr)]�p�~r]) > q
�is is a pattern that abstracts from the speci�c nature of the proposi-

tions p, q, and r. In mathematics z = x† + y‡ is an abstract relationship that 
covers an in�nite number of triads of numbers x, y, and z among which 
the relation obtains. �e equation: 

		  F=K m�m�
			   d�

is an equation of a force F that may obtain among an in�nite number 
of triads constituted by two masses m� and m� and a distance d. Such 
recurrable patterns are crucial to both scienti�c understanding of the 
causal orderliness of nature and the ability to make accurate scienti�c 
predictions. �e distinction between the realm of the recurrable and the 
non-recurrable is one that is also important, as we shall see, to the ontol-
ogy of space and time.

It is in virtue of the recurrence of patterns that the universe escapes 
mere multiplicity and attains causal orderliness, which orderliness itself is 



25Phipps/Background and Historic Signi�cance . . . Letter to Leonard

essential to the presence of e�ective teleology and eros in the universe, i.e., 
without orderliness, teleology and purposeful phenomena would vanish 
from reality. �at causal orderliness implies, as shown in my paper ��e 
Philosophy of an In�nite, Open and Integrated Universe,� that not only 
do events perpetually emerge and perish, but within that 
ux there is 
the concurrent realization and concurrent frustration of the multiplicity 
of causal potentialities that are compatible for co-presence within, but 
incompatible for co-realization by, events. �e laws of nature concern how 
the qualities and relations in antecedent events in
uence the qualities and 
relations which characterize subsequent events.

Events, in their singularity and uniqueness, arise and perish within a 
spatial-temporal locus within an in�nite and eternal manifold of events. If 
language had the exclusive task of �naming� or representing only events, 
the plethora of events would quickly overwhelm the capacity of the 
brain. Natural languages would not have arisen, in which case both the 
bonding of individuals in social nexuses and the processes of discovery that 
underlie the advance of civilization would have been precluded. Language 
symbolically links and correlates symbols, whether verbal or written, with 
recurrable qualities, recurrable patterns, and recurrable relationships that 
may �nd multiple ingressions and instantiation within the 
ux of events. 
Whitehead designated the realm of ontologically recurrable entities the 
realm of eternal objects. �e members of this realm provide the de�niteness 
and character of entities in 
ux, that is, events. �e recurrable not only 
provides character and de�niteness for the concrete and non-recurrable, 
but the recurrable provides possibility and modality within the 
ux since 
the recurrable does not in its own nature dictate either if, or where and 
when, in space-time it appears or ingresses.

Leonard emphasized that Whitehead, as a consequence of 
understanding language as living and dynamically evolving, understood 
that his own philosophy would need less scholarly exegesis and more 
creative development. To successfully study under Leonard it was essential 
to grasp this point. �is point led Leonard to protest against philosophy 
as engaged exclusively in analysis and to understand, in contrast, that 
philosophy as an intellectually constructive enterprise had to include 
speculative synthesis, including speculative critiques of prevailing 
scienti�c speculation and speculative critique of the concepts within 
natural and philosophic language, including the language Whitehead 
developed in Process and Reality. Whitehead was far more interested in 
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and committed to continued creative development of concepts than he 
was to philosophic exegesis.

Whitehead in his letter to Leonard a�rms both the essential value 
and the limitations of language and processes of symbolism. Abstractions, 
including abstractions of abstractions, are necessary to understand real-
ity, but if their relationship to reality is not clearly perceived, conceptual 
dangers lurk in the background. Whitehead comments in his letter about 
uninterpreted symbolic systems:

You take the line . . . that �order� means a pattern of qualities with 
a cumulative e�ect . . .

I did not then see that there is no such thing as an uninterpreted 
symbolic system. . . . 

What I do object to is (i) the reduction of all possibilities of symbolism 
to the scanty productions of mankind so far�(ii) the notion that no 
pattern can be directly discerned unless it is symbolized. Of course 
symbolism enormously facilitates the discernment of the pattern.

In this quote Whitehead admonishes us to bear in mind that no 
matter how powerful the processes of discernment and abstraction that 
give rise to symbolic systems, experience itself in its full and dynamic 
concreteness and actuality inevitably contains elements that elude our 
evolving and collective creation of symbolic reference. �e concrete 
is never fully and adequately mirrored in and by our most powerful 
symbolic representations. �ose abstractions are vital to our ability to 
perceive the orderliness which in turn is essential to the possibilities of 
an e�ective teleology and humanity�s capacity to move civilization from 
lower to higher stages. But reality inevitably exceeds the tales we may 
tell and the facts we may elucidate from the abstractions comprising our 
evolving languages.

Cosmology 
�e prevailing cosmology of the 20th century is that of the big bang model. 
�is theory posits a singularity, extensionless and devoid of constituents, 
that nevertheless manages to contain all being. �is singularity is immersed 
within absolute nothingness. It is posited to arise with neither history nor 
antecedents, and to exist devoid of environment. Space itself is presumed 
to be created by an explosive in
ationary expansion that constitutes the 
big bang. To explain the evolving empirical data, deus ex machina theories 
have been created and grafted onto the original big bang mythology about 
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repulsive forces whose strength, in contrast to all known forces, increases 
with distance, dark energy and dark matter. 

Even in the early stages of the development of the myth, the math-
ematical cosmologist Irving Segal of MIT commented on the scarcity 
of mathematically compelling empirical evidence for the expansion of a 
�nite universe as originally proposed by the Russian/Ukranian cosmolo-
gist George Gamow. Segal states:

Nevertheless, there seem to have been few attempts to rework the 
foundations of cosmology in a way that might tie these phenomena 
together in a scienti�cally more economical way. �is is probably 
due more to the momentum of the theoretical studies based on the 
expansion theory than to its agreement with observation, which has 
been quite limited and increasingly equivocal. (vii)

Whitehead�s philosophy rejects the extravagant big bang hypothesis 
and o�ers, in sharp contrast, a theory of cosmic epochs which are large, 
but �nite, spatial and temporal domains of events. Each cosmic epoch, 
like their constituent events and constituent societies of events, arises 
and perishes and, moreover, exists within a sea of epochs. �e epochs are 
di�erentiated by di�erent forms of energy, that is, qualitatively.

�e universe as a whole, as conceived in our development of White-
head�s cosmology, is constituted by the fusion of these dynamic and 
interacting cosmic epochs. �e universe U is in�nite spatially in the follow-
ing sense: for any spatial magnitude M it is possible that there is a region 
R� such that R� is characterized by M and U covers R�. A region is �nite 
if it is not in�nite, that is, it has a beyond that covers it. An event, or a 
fusion of events E�, is eternal if, and only if, for any temporal magnitude 
T it is possible that there is an event or fusion of events E� such that T 
characterizes E� and E� covers E�. �is is consistent with Whitehead�s 
re-formulation of the ontology of geometry and Leonard�s contribution 
to mereology, both of which are based upon extension, part to whole 
relationships, and spatial and temporal magnitudes as recurrable entities 
essential to the binding of events within a matrix of being.

Whether cosmic epochs expand, contract, or contort, or go through 
phases and cycles of expansion or contraction, what changes occur to 
a cosmic epoch Cx are a consequence of Cx�s internal dynamic and its 
interactions with adjacent cosmic epochs. �e universe is integrated. It 
is analogous to the development of an embryo, driven by both internal 
genetics and the absorption and expulsion of matter and energy from the 
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mother, which requires absorption and expulsion of energy with the earth, 
which in turn necessitates exchanges of matter and energy with the solar 
system. Contemporary theories of cancer, it is interesting to note, suggest 
that the development of the tumors present in many living organisms 
depends on the character of the community of cells which surround the 
cancerous tumor. For Whitehead �nitude implies the existence of the 
beyond. And with its proximate beyond, the �nite interacts.

Each cosmic epoch is also spatially and temporally continuous in that 
a region R is continuous if, and only if, for any two parts P� and P� such 
that P� and P� are both parts of R and the fusion of P� and P�=R, P� is 
contiguous with P�. A cosmic epoch Cx is covered by a set S� of quanti-
ties or forms of energy (F�, F�� Fn) if for any event e1 in Cx there is a 
quality Q� such that Q� is a member of one of the forms of energy in S� 
and Q� ingresses in e�. Cosmic epochs are �nite in that for any epoch 
there is a spatial and temporal beyond which binds and integrates the 
universe into a unity. �e universe is not only integrated but it is organic 
in that for any proximate cosmic epoch, there are causal interactions that 
involve exchanges among the forms of energy that respectively cover these 
proximate cosmic epochs and characterize their constituent events.

�e positing of a singularity that is structureless, constituentless, and 
undi�erentiated in respect to both types of entity and types of force, and 
yet containing all being, is an extravagance that imposes upon big bang 
mythology the cosmological requirement that the heterogeneity of the 
universe is derived from absolute homogeneity. �e untenable conclusion 
that immense heterogeneity arises from absolute homogeneity is neces-
sary because the big bang myth violates the fundamental and universal 
principles guiding Whitehead�s cosmology, viz. the universality of com-
munity and the universality of creativity. �e former principle implies that 
all events dwell within a community of other events. �e latter principle 
implies that all events arise from and are created by the con
uent causal 
in
uence of antecedent events and contribute to the creation of successive 
events, i.e., the many become one and the one becomes many.

To posit an origin-less, history-less, environment-less, component-less, 
undi�erentiated singularity that contains all being and is surrounded by 
absolute nothingness is at once (1) a leap of imagination more audacious 
than any ancient religious cosmology and (2) incoherent with all known 
processes of change witnessed within our �nite domain of an in�nite and 
eternal universe.
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Leonard�s mereology stresses that the characteristics of a part P� are not 
identical to those of a whole W� of which P� is a constituent. A cosmic 
epoch may be spatially and temporally �nite but be a part of a universe 
that is in�nite spatially and eternal temporally. Analogously, within a 
given cosmic epoch there may be a general, but not a necessarily absolute, 
limiting velocity, whereas, within the in�nite cosmos no limiting velocity 
prevails. Mereology, we should note, is a generalization of Whitehead�s 
method of extensive abstraction.

It is interesting to note that while many Western religious traditions 
have been inclined toward viewing the cosmos as �nite, Eastern religious 
and philosophical traditions tend to view the cosmos as in�nite and 
uid. 
In Daoism, �wu� incorporates in its intuitive conception of the universe 
a view of the universe as both vacuumless and in�nite. Ancient Hindu 
cosmology incorporates the notion of an in�nite universe with in�nite 
cycles of birth and death, emergence and perishing. For this reason, among 
others, Whitehead states in Process and Reality that the modes of thought 
developed therein are more akin to ancient Eastern modes of thought (see 
Phipps and Fan, �Process�).

�e empirical evidence of microwave background, 
uctuations in 
microwave radiation background, the formation of early galaxies, etc., 
re
ect the empirical evidence regarding the history of a given cosmic 
epoch, but do not speak to those events and epochs which are spatially 
and temporally beyond the epoch whose data is studied. Works by Irving 
Segal, Eric Lerner and others challenge prevailing interpretations of the 
evidence cited in support of the big bang mythology. A more recent chal-
lenge can be found on the Astronomical Society of the Paci�c: Alternative 
Cosmology Group website and in the approach to cosmology found in 
the astronomers Fred Hoyle, Geo�rey Burbidge, and Jayant Narlikar, who 
remind us that Hubble, who was responsible for observations of the red 
shift, remained until his death dubious that the expansion of the universe 
was real. �e Russian mathematician Alexander Friedmann demonstrated 
that the expansion of a �nite universe was an unavoidable consequence 
of the mathematics of Einstein�s General Relativity. While these consid-
erations have led to some resistance to the theory of an expanding �nite 
universe, Whitehead�s model, as developed herein, is not identical with the 
model of a static, steady state, and endless universe which was promoted 
by Hubble. �e theory of cosmic epochs is a theory of an universe far 
more dynamic and diverse than envisioned by Hubble. Similarly, Einstein�s 
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general relativity leads to erroneous conclusions because its underlying 
presumption is of a �nite universe. 

In Whitehead�s cosmology, the in�nite prevails over the �nite. Logical 
positivism, we note, tends to preclude a theory of the in�nite and eternal, 
perhaps because it o�ends human hubris as it points to realities that are 
beyond and inaccessible to observation from within a given cosmic epoch. 
�is limitation is a consequence of the fact that causal futures, and �the 
information present therein,� spread through space at �nite velocities. 
Whitehead�s sarcasm in the letter about Wittgenstein is pertinent �What 
I know not, is not knowledge.�

�e theory of cosmic epochs holds that the energy exchanges among 
cosmic epochs are consistent with, and are driven by, the causal orderliness 
of the universe. In this sense the universe is singular, unitary, integrated, 
eternal, in�nite, and organic and concurrently the universe is in 
ux, rich 
in dynamism and its qualitative variety. (See my ��e Philosophy of an 
In�nite, Open and Integrated Universe.�)

We may summarize this development of Whitehead�s cosmology as 
the hypothesis of a universe that is spatially in�nite, temporally eternal, 
continuous and integrated, open to qualitative diversity, and divided into 
spatially and temporally �nite domains in dynamic causal interaction 
with spatially and temporally proximate domains. Finite domains (cosmic 
epochs) emerge, perish, and change in accordance with the causal orderli-
ness involving exchanges of energy consistent with a broader sense of the 
laws of nature among these large and �nite domains which are delineated 
from each other qualitatively, i.e., by the forms of energy that characterize 
the events comprising the di�erent cosmic epochs.

�e philosophic cosmology of Whitehead, that is, the theory of cosmic 
epochs, found its �rst expressions in Process and Reality. �ree decades 
later Leonard and I further developed this theory as outlined above. 
By the 1990s, cosmologists began to discuss multi-universes, some as 
extensions of big bang theories and others in contradistinction to big 
bang theories. Among the leading lights in this new development was 
the Russian cosmologist Andrei Linde of Stanford University. During the 
New York Science Festival in June 2009, Linde spoke of multi-universes. I 
had a conversation with him after his lecture during which we shared our 
mutual appreciation for Whitehead�s innovations in cosmology. While I 
welcome Linde�s more expansive views, other physical and philosophic 
cosmologists �nd Linde�s approach to be excessively mathematical and 
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lacking in both an empirical basis and a coherent underlying philosophic 
perspective.

I point out that Whitehead�s philosophic cosmology, as developed 
above, contrasts with current theories of multi-universes in that cosmic 
epochs, at least proximate cosmic epochs, are integrated and linked 
through causal interactions and energy exchanges, and thus are not inde-
pendent from each other nor �parallel� one to another.

During the past decade or so increased dissatisfaction with big bang 
mythology has emerged among a band of physicists, including Brian 
Greene, Alan Guth, and Andre Linde, all of whom spoke of �multi-uni-
verses� at the above-mentioned New York Science Festival. �is emerging 
ill-ease with the entrenched orthodoxy of big bang mythology has elicited 
attention from the popular media, as manifested by an interview with 
Brian Greene of Columbia University that appeared in the New York Times 
Magazine (see Solomon). In this interview, Green speaks of a �multi-
universe� with �di�erent forms of matter� and �di�erent laws of nature.� 
�e forms of matter and energy found within, and the laws of nature 
most relevant to, cosmic epochs may di�er epoch to epoch but there are 
higher level laws of nature guiding the causal interactions among cosmic 
epochs. �e universe is thereby integrated and united, though concur-
rently in�nite and eternal.

�e theory of cosmic epochs has some synergy with the theory of 
multi-universes, but also fundamental philosophic di�erences. �e devel-
opment of my theory of cosmic epochs was �rst formally presented at a 
lecture Professor Leonard organized for me to give before philosophers 
and mathematical physicists several decades ago. Rather than emphasizing 
di�erent �forms of matter,� Whitehead�s theory emphasizes di�erent forms 
of energy from which di�erent forms of matter appear as ontologically 
derivative phenomena. In my article, ��e Philosophy of an In�nite, Open 
and Integrated Universe,� I show how such sets of forms of energy �cover� 
a given cosmic epoch. Di�erent cosmic epochs are covered by di�erent 
sets of forms of energy in a universe profoundly rich in the qualitative 
diversity found among its constituent events.

It is not space but rather communities of events�whether such com-
munities are enduring objects or aggregates of enduring objects�de�ned 
by the ingression of de�ning characteristics which creatively emerge, 
expand, contract, bend, curve, or warp through time. Space, as the in�nite 
set of potential magnitudes and potential relations that may characterize 
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events and their mutual relationships, both transcends change and provides 
the quantitative matrix through which the laws of motion are manifested 
and the spatial relations among enduring objects in community are altered 
in orderly patterns of change.

Professor Shu Wun-Yi of the National Tsing Hua University in Tai-
wan has pointed out that observations of Type Ia supernovae led to the 
astounding discovery that the universe is expanding at an accelerating rate. 
�e explanation of this anomalous acceleration has been one of the great 
problems in physics since that discovery. In the present article I propose 
cosmological models that can explain the cosmic acceleration without 
introducing a cosmological constant into the standard Einstein �eld 
equation, negating the necessity for the existence of dark energy. �ere are 
four distinguishing features of these models: (1) the speed of light and the 
gravitational �constant� are not constant, but vary with the evolution of the 
universe, (2) time has no beginning and no end, (3) the spatial section of 
the universe is a 3-sphere, and (4) the universe experiences phases of both 
acceleration and deceleration. �ese theses are consistent with the perspec-
tive of the philosophy of an in�nite, open, and integrated universe.

Dr. Eve Menger, formerly a director of the National Science Founda-
tion, �rst advised me of Professor Wun-Yi�s paper and added that Wun-Yi 
�has developed an innovative new description of the Universe in which 
time and space are not independent entities but can be converted back 
and forth between each other. In his formulation of the geometry of 
spacetime, the speed of light is simply the conversion factor between the 
two. Similarly, mass and length are interchangeable in a relationship in 
which the conversion factor depends of both the gravitational constant 
G and the speed of light, neither of which need be constant. So as the 
Universe expands, mass and time are converted to length and space and 
vice versa as it contracts. �is universe has no beginning or end, just 
alternating periods of expansion and contraction. In fact, [Wun-Yi] shows 
that singularities cannot exist in this cosmos.� 

While Wun-Yi�s ideas are very intriguing, space and time are two 
matrices that are distinct, are inextricably bound with each other, but are 
non-convertible in process ontology. Time is the mediator of causality 
and space-time is the medium within which events perpetually emerge 
and perpetually perish.

It is interesting to observe, as Whitehead noted, the deep proclivity 
and a�nity between his metaphysics and traditional Chinese philosophy. 
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For almost a millennium young Chinese students began the rigorous 
process of learning Chinese characters through an ancient text, A Primer 
of a �ousand Characters. �is poem introduced young Chinese students 
to China�s ancient written language with a poem whose opening lines in 
English translation are:

��e heavens are dark, the earth is yellow.
�e universe is vast and boundless.�

Awareness of the relevance and lure of the in�nite infused China�s con-
sciousness from the inception of formal learning. 

Relativity
In Process and Reality, Whitehead elaborates on the ontological distinction 
between events which occur and cease and which can never occur again, 
and eternal objects or characteristics which provide the de�niteness and 
character of events and which can ingress within multiple events. As pure 
possibilities, recurrable characteristics do not determine whether they 
ingress or do not ingress, how frequently or infrequently they ingress, 
or where and when within the concrete 
ux of events they ingress. �is 
ontology counters the subjective bias of logical positivism, a bias that 
in
uenced interpretations of Einstein�s relativity theory.

For Whitehead, temporal magnitudes and spatial magnitudes exist 
within the realm of eternal objects or modes of de�niteness whose ingres-
sion in the 
ux of being determines the spatio-temporal boundaries and 
extensiveness of events. Whitehead and Leonard hold that complex organ-
isms can perceive and compare these temporal and spatial magnitudes. 
�e perception of rhythms in nature, as well as in music, depends upon 
perception of comparative temporal magnitudes and temporal relation-
ships. For Whitehead, the perception of both visual and auditory beauty 
depends upon perception of contrasts.

�e fundamental postulate of special relativity is that the velocity of 
light c is constant relative to any two objects which are in motion. �e 
famous transformation formula provided by the Dutch physicist H. 
Lorentz describes how dilation, as a speci�c function of the velocity of 
the dilating object (or clock), and the velocity of light can account for the 
�appearance� of constant velocity of the propagation of light. Whitehead�s 
ontology is consistent with the existence of many natural processes that 
involve dilation; that is, sequences of the successive ingression of di�erent 
magnitudes in the events that jointly constitute the temporal history of 
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a clock. But Whitehead�s theory of time renders dilation as an objective 
phenomenon, not as a linguistic feature resting on arbitrary and subjec-
tive designations of a given sequence to constitute a �clock.� Whitehead�s 
theory of time is objective and independent of subjectivity and, in this, 
di�ers from the subjectivity that underlies Einstein�s theory of relativity. 
�is re
ects Lorentz�s interpretation of his transformation formula, which 
he saw as describing a 
ux of appearances, not fundamental ontological 
relations. (See Yourgrau for an explanation of Lorentz�s interpretation 
of his formula and how it fundamentally di�ers from Einstein�s radical 
interpretation.)

Lorentz�s interpretation of his transformation formula (the implications 
of which Einstein brilliantly deduced), it should be noted, is contradicted 
by the subjectivist bias of logical positivism. From the perspective of logi-
cal positivism, it is meaningless to talk about which clock or sequential 
process has objectively dilated and which, if either, has not. Since there 
is no �nal way to �measure� self-congruency, a distinction between the 
�appearance� and �objectivity� of dilation becomes, to employ logical 
positivism�s favorite concept, �meaningless.� �is is also the position of 
Einstein regarding special relativity. �e designation of �clocks� and �self-
congruency� becomes subjective and at best conforms to convenience 
and pragmatic considerations. What is objective is merely the consider-
ation of relative dilation of one sequential process compared to another 
sequential process.

We can conclude, however, that if the members of two sequential 
processes are mutually congruent through one period of time, but not 
during another period, then at least one of the two sequences is non-self-
congruent. �at means that during their phases of mutual congruency, the 
same temporal magnitude T„ ingresses in each period of both sequences. 
But the non-congruency between the two sequences in subsequent phases 
implies that a di�erent temporal magnitude T„„ ingresses in other phases 
of at least one of the sequences. �is view supports the Lorentzian inter-
pretation that his crucial formulas re
ect the appearance of the constancy 
of the velocity of light, but not the reality of such. �is conforms to both 
common sense and the ontology of time found in Process and Reality, 
Leonard�s �e Use and Abuses of Measurement, and my paper ��e Phi-
losophy of an In�nite, Open and Integrated Universe.�

I also note that recently Professor Reginald Cahill has argued that 
Einstein actually misinterpreted the experimental data of the Michelson-
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Morley experiment, which provided the empirical evidence of Einstein�s 
fundamental proposition of the constancy of the velocity of light; of 
course it is worthy to note that that experiment occurred in a context of 
the presumption that light rays were transmitted through an �ether� that 
pervaded space and time.

Whitehead�s process ontology of time not only o�ers the possibility 
of an interpretation more similar to Lorenz�s, but also exposes inescap-
able contradictions.
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�is diagram illustrates a set of 4 light rays emanating from 2 points and moving in opposite 
directions to a set of 6 objects (clocks) moving from the same point but in di�erent directions 
and at di�erent velocities. To sustain Einstein�s fundamental postulate of special relativity, viz. 
the appearance of the constancy of the speed of light, a set of dilations in the periodicities 
of the objects (clocks) are implied that entail a set of ingressions of contradictory temporal 
magnitudes within the same period.

An analysis of the set of relations depicted in this set of light rays and set 
of clocks clearly implies mutually inconsistent dilations. �at is, for a given 
light ray L� to appear to move at the same velocity relative to objects O� 
and O� requires an inconsistent dilation relative to that required for light 
ray L� to have that same appearance of identical or constant velocity. �is 
means Einstein�s theory implies the ingression of contrary characteristics 
in the same event, which is a logical and ontological impossibility from 
the perspectives of both Principia Mathematica and Process and Reality.

In Process and Reality, in a section on the theory of extension, White-
head discusses the ontology of measurement. He states �measurement 
depends upon the straightness and not the straightness upon the mea-
surement [of rods].� �All these tests are dependent on a direct intuition of 
permanence.� �is permanence means �permanence in respect to congru-
ence� (327-28). Whitehead asserts: (a) the perceptibility of congruence 
because of the ontological reality of congruence and non-congruence and 
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(b) the objective status of spatial and temporal magnitudes of the events 
that occur within the 
ux of being.

In Whitehead�s cosmology, the motion of any enduring object, 
including any proton, any causal future, or any �eld of force is �nite, 
but variable. Attained velocities are a function of the generating events 
and the successive environments through which the wave, particle, or 
�eld traverses. �is implies that within an in�nite and eternal universe, 
with multiple cosmic epochs, there is no velocity that is either constant 
or maximum.

Einstein�s general theory of relativity implies that a light ray moving in 
the gravitational �eld of a massive body will bend. Einstein attributes this 
to �curvature of space.� �e same phenomenon can be incorporated in a 
di�erent way in Whitehead�s cosmology. Every event contains multiple 
causal potentialities, including the potentialities to generate a subsequent 
event with a spatial trajectory away from, towards, or on the same path 
relative to a given object. �e presence of a massive body generates a 
causal future, or causal �eld of events, which in
uences which of those 
co-present potentialities are realized and which are frustrated. �is in 
turn determines whether that enduring object veers away from, towards, 
or maintains the same path relative to the body that generates the gravi-
tational �eld. �ere is no ontological presumption or necessity that the 
change in trajectory is a consequence of the presumed and illusionary 
�curvature of space.�

Space is ontologically constituted by and identical with the in�nite 
totality of all possible spatial relations, shapes, and magnitudes that may 
obtain between any given event and the community of events within which 
that event may exist. Space, therefore, is neither created nor curved. �e 
expansion of any cosmic epoch presumes space, it does not �create� space. 
�e ontology of space must reference and incorporate events, communities 
of events, and eternal objects as modes of possibilities that provide the 
boundaries, loci, and modes of relatedness among events that constitute 
the in�nite manifold of events comprising reality. Properly understood, 
the ontology of space precludes the �curvature of space.� Curvature is an 
ontological consequence of causal interactions determining the trajec-
tories of sequences and aggregates of events within the spatio-temporal 
manifold of events.

Brian Greene reinforces the erroneous conception of space which, 
under the presumed in
uence of �dark matter� or �dark energy,� causes 
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galaxies and clusters of galaxies to separate and is correlated with an 
expansion, contraction, warping or bending of space. �e arena of spatial 
relations and magnitudes into which a given set of qualities may ingress 
may expand, contract, and/or contort. But space, as a totality of potential 
relationships, is not expanding, contracting, warping, bending, or chang-
ing. It is the arena of ingression of qualities which de�nes a community 
of events that contorts, warps, bends, expands, or curves. And Dutch 
theoretical physicist Erik Verlinde, of the Institute for �eoretical Phys-
ics at the University of Amsterdam, has written a paper that expresses his 
opposition to the notion of curved space.

Kurt Gödel, Einstein�s colleague and close friend at the Institute of 
Advanced Studies, gave Einstein a 70th birthday present which was a 
mathematical proof that general relativity implies �A World Without 
Time.� For Whitehead, time and the 
ux of events represent the most 
inescapable and most fundamental feature of reality, hence the title of his 
philosophical magnum opus Process and Reality. A theory that implies a 
world without time, as Gödel demonstrated, is incongruent with the real. 
In discussing the inherent philosophical idealism in Einstein�s relativity 
theory, Yourgrau quotes Gödel as follows: �It is a remarkable fact  . . . 
that at least in one point Relativity �eory has furnished a very striking 
con�rmation of Kantian doctrine.� Yourgrau also points out that �his 
[Gödel�s] approach to the philosophy of time, then would take the form 
of a frontal attack of the ontological implications of Relativity �eory. 
Can one consistently maintain both the existence of time . . . and the 
truth of Relativity?� (113).

Whitehead also objected to general relativity based upon general rela-
tivity�s collapse of the necessary relations of geometry into the contingent 
relations of physics. Both Gödel and Whitehead brought to questions of 
theoretical physics a deeper understanding of mathematics, geometry, and 
mathematical logic than did either Einstein or his cadre of supporters.

Leonard, who had the extraordinary privilege of working with both 
Whitehead and Gödel, two of history�s greatest mathematical logi-
cians, also came to see the logical contradictions between Einstein�s and 
Whitehead�s approaches to, and interpretations of, the phenomena which 
generated relativity theory. It is worth noting that Sir Arthur Eddington, 
the renowned British astrophysicist who made empirical observations 
in 1919 in West Africa of the bending of light passing through the 
gravitational �eld of Mercury, provided the crucial, comparatively precise, 
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evidence that led to Einstein�s relativity being taken more seriously. �is 
was both a scienti�c and a political event in that a distinguished British 
scientist in a post-WWI era had conducted meticulous astronomical 
observations which led to the veri�cation of an important prediction 
from the young maverick German physicist, Albert Einstein. Lowe, in 
his biography of Whitehead, draws our attention to a remark made by 
Eddington: �Eddington, who had done much to get Einstein�s work 
accepted, remarked in 1933 that he could see that in some respects the 
philosopher�s insight had been superior, but that it had come out of sea-
son for the physicist� (Whitehead, Vol. II, 127). Perhaps now the season 
has commenced.

It is nonetheless historically interesting to note that Whitehead was 
present in 1921 when, at a joint meeting of the Royal Society and the 
Royal Astronomical Society, Eddington announced his experimental �nd-
ings that light rays from distant stars curved as they passed through the 
gravitational �eld of the planet Mercury. Whitehead eloquently expressed 
the intense excitement of this major moment in the history of science 
when he wrote in Science and the Modern World:

�e whole atmosphere of tense interest was exactly that of the Greek 
drama: we were the chorus commenting on the decree of destiny 
as disclosed in the development of a supreme incident. �ere was 
dramatic quality in the very staging:-- the traditional ceremonial, 
and in the background the picture of Newton to remind us that 
the greatest of scienti�c generalizations was now, after more than 
two centuries, to receive its �rst modi�cation. Nor was the personal 
interest wanting: a great adventure in thought had at last come safe 
to shore. . . . �e laws of physics are the decrees of fate. (10-11)

Classic physics did not anticipate, and in contrast general relativity 
predicted, that light would bend passing through a gravitational �eld. For 
an event ontology, it would be entirely unnatural if the spatial trajectory of 
any sequences of events was not in
uenced by the character of the successive 
environments which, �rst, generate the members of the given sequence of 
events and, second, within which the trajectory is itself manifested.

For Whitehead�s ontology both the trajectories and velocities of 
any sequence of events�whether a photon, an elementary particle, a 
gravitational �eld, an electro-magnetic wave, or most generally a causal 
future�are �nite, variable, and a function of the successive environments 
that generate those �sequences in motion.�
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An event ontology provides a better way to understand the bending of 
trajectories of propogations of either light waves or elementary particles. 
Each atomic occasion E„ has multiple causal potentialies to generate a 
subsequent event E„„ occupying a region R-1, R-2 or . . . Rn. Which dis-
placement is achieved depends upon the environment or the community 
of being within which E„ �nds itself.

Within an event ontology, not only the velocity and the trajectory, but 
also the endurance through time of any particle or any structured and 
bonded aggregate of particles, such as atoms, molecules, and organisms, 
etc., represent fundamental ontological achievements and contingencies, 
rather than intrinsic and necessary phenomena. �is dynamic view mani-
fests the perpetual 
ux among forms of energy. If the velocity of light, 
contrary to Einstein�s assumption, is neither constant nor maximum, his 
famous equation E=mc† will not hold under all conditions, all temporal 
phases, or within all spatial regions of all cosmic epochs. 

�e ontology of Process and Reality provides support for Lorentz�s 
interpretation that the dilation of clocks predicted in special relativity, if 
and when it occurs, contorts �appearances,� not temporal 
ow. Whitehead�s 
ontology also stands with Godel�s objection to general relativity as implying 
a world devoid of time. Such a view distorts philosophy�s attempt to 
understand in a coherent manner the processes that provide the temporal 
momentum that is fundamental to being. Whitehead�s cosmology implies 
a universe less constrained and more open and varied than that implied 
by Einstein�s physics.

At the same time, it is essential to acknowledge that Whitehead�s phi-
losophy deeply resonates with Einstein�s most fundamental insight, that 
is, that forms of energy are mutable and can transform one into another. 
Indeed, Whitehead�s theory of cosmic epochs, as developed in my ��e 
Philosophy of an In�nite, Open and Integrated Universe,� asserts, in con-
trast to Einstein, an even more generic and higher order of generalization 
regarding the mutability of forms of energy. �at more generic mutability 
not only governs phenomena within a given cosmic epoch, such as our 
temporally and spatially �nite cosmic epoch, but it is the decisive ele-
ment in the interaction among proximate cosmic epochs that give rise to 
the birth, cessation, and changes of those cosmic epochs in virtue of the 
interactions among, and the mutability of, forms of energy.

Whitehead�s ontology of time entails either contradiction with and/or 
fundamentally di�erent interpretations of the phenomena at the core of 
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Einstein�s relativity theory. In addition to the critique above, it is impor-
tant to note that for an ontology of time in which temporal magnitudes 
are objective characteristics of events, the phenomenon of dilation is 
asymmetrical. �us, if a periodic sequence S1 of events (a clock) dilates 
relative to a periodic sequence S„„, then S„„ does not dilate relative to 
S1, i.e., [ S„Ds„„>~(S„„Ds„)]. Since the central thesis of Einstein�s theory, 
viz. the constancy of the speed of light, necessitates the dilation of clocks 
in motion, and since motion is relative with no privilege of one inertial 
system over another, Einstein�s theory implies the symmetry of dilation 
such that it is possible that �[(s�Ds��)•(S��Ds�)]. Again that entails the 
ingression of contrary magnitudes into events. �e �twin paradox� of 
relativity, which has been more ignored than cogently solved, derives 
from the fallacy of the symmetry of dilation.

It is the erroneous postulate that dilation is a symmetrical process 
that also leads to the asymmetry and non-transitivity of simultaneity 
among spatially and temporally distant events. In the absence of objective 
symmetry of dilation, the symmetry and transitivity of simultaneity is 
restored. �us:

[((e� Se�)>(e�Se�))•[((e�Se�)•(e�Se
)]>(e�Se
)]].

If and when two periodic processes experience dilation one in respect 
to the other, such dilation, though asymmetrical, leads to both non-
self-congruency and the distortion of temporal relations as perceived. 
�is in turn distorts objective relationships such as (1) simultaneity and 
(2) before and after in the relationship of events. Non-self-congruency 
inevitably leads to apparent distortion of temporal relations and 
asymmetry in the apparent simultaneity of distant events as perceived 
by inertial systems in motion. Non-self-congruency (of clocks), whether 
provoked by motion, gravitational �elds, or other variables, is not 
precluded by a process ontology of time. But non-self-congruency 
distorts, rather than correctly measures, temporal relations among 
external events. �e subjective bias inherent in both Einstein�s theory 
and logical positivism precludes such assessment and contrasts between 
�appearance� and �reality.�

Some physicists have begun to explore the consequences for a universe 
in which, as we posit, the speed of light, like all transmissions, is �nite 
and variable. �is ontology is based upon the more general principle that 
all forms of energy are in 
ux.



41Phipps/Background and Historic Signi�cance . . . Letter to Leonard

In his new book, Old Physics for New, Dr. �omas Phipps, a nuclear 
physicist trained at Harvard, o�ers a bold critique of relativity. �ere are 
several statements in this book which illustrate a critique of Einstein�s theory 
that is consistent with the ontology of Process and Reality. �ese include:

Using Maxwell�s picture of light propogation as causally retarded as 
c, Einstein concluded, that distance simultaneity from point events 
is �relative.� We have shown that Hertzian �rst order invariant 
electromagnetism predicts distant simultaneity to be absolute and 
predicts that clocks in di�erent states of motion run at the same rate 
(to the �rst order)� the moral is that the relativity of simultaneity is 
not an unassailable fact but the consequence of a particular picture 
of light propagation that by no means is the only one compatible 
with observation. (132)

�e twin paradox saga shows clock-rate symmetry during �travel� 
and asymmetry (after return), and the CERN data (on muons) show 
asymmetry. (135)

�e epiphany needed to guide us out of this logical dilemma is the 
recognition that clock rates fail to �t an event calculus of any kind. 
�e very concept of clock rate implies not a point event nor inter-
val �delimiting pair of events, but a process sustained in time for 
an unspeci�ed duration at an inde�nite epoch. �is process is not 
described by an event pair, only by an event sequence. (135)

Empirical data from multiple sources are now available showing 
timekeeping asymmetry to be an objective physical fact. (138)

Einstein clocks become simply uncompensated clocks that fail 
to tell properly the simplest and most useful type of �time.� �e 
pernicious consequences of this time-telling failure include loss of 
a consistent universal �now� . . . the discrediting of perception . . . 
we become able to recognize a more important symmetry between 
inertial systems that is there�namely the symmetry of distant 
simultaneity. �is is the physically signi�cant symmetry vital to 
the existence and reciprocity of now and to an understanding of 
action�reaction balance, quantum non-locality � and even the 
de�nition of causality. (152) 

�e orbiting proper�time clock must run slower than the earth-
surface-proper time clock. �ere thus arises a basic time keeping 
asymmetry, contradictory of the symmetry asserted by the former 
relativity principle promulgated by Poincare and by Einstein. �e 
slowing that is only apparent according to that form of relativity 



PROCESS STUDIES SUPPLEMENTS 17 (2011)42

principle is objectively real hence asymmetrical between pairs of 
inertial systems. (162)

�e re-evaluation of the premises and underlying presuppositions of 
Einstein�s treatment of relativity may con�rm as prophetic the judgment 
of Nobel laureate physicist P. W. Bridgman as expressed in his Logic of 
Modern Physics:

[T]he formal approach to those phenomena now treated by relativity 
theory must be changed, and therefore the appearance of the entire 
theory altered. I believe that it is a very serious question whether we 
shall not ultimately see such a change, and whether Einstein�s whole 
formal structure is not a more or less temporary a�air (quoted in 
�omas Phipps 1).

In Whitehead�s �nal work as a theoretical physicist, he writes:
My whole course of thought presupposes the magni�cent stroke 
of genius by which Einstein and Minkowski assimilated time and 
space. It also presupposes the general method of seeking tensor . . 
. relations as general expressions for the laws of the physical �eld, 
a method due to Einstein. But the worst homage we can pay to 
genius is to accept uncritically formulations of truths which we 
owe to it. (R 88)

Particle physics and the ontological conjecture 
Western philosophy and Western science have been deeply in
uenced 
by atomism and reductionism. �e basic presumption of reductionism 
is that if we take a set S� of aggregates, A��An, and we examine another 
set, S� whose members P��.Pn, are the constituents of the members 
of the set S�, and then we examine another set S
, whose members are 
constituents of the members of S�, we will �nd a progressive reduction in 
the qualitative variety from S� to S� to S
. �is philosophical perspective 
is, undoubtedly, extremely powerful and it has in
uenced the ability of 
chemists and physicists to understand complex aggregates of molecules 
through a lesser variety of atoms, and to understand those atoms through 
a still smaller variety of elementary particles.

		  R�����������

		  S1 < A�, A� --- An>
		  S2 < P�, P� --- Pn>
		  S3 < C�, C� --- Cn>

Postulate VS1 > VS2 > VS3
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�at is, if we consider a set of aggregates, the set of the constituents 
of those aggregates, and then the set of the constituents of the constitu-
ents, we will invariably �nd a diminishing qualitative variety exhibited in 
each set. In other words, the philosophy of reductionism presumes that 
as we descend to constituents of smaller and smaller sizes, qualitative 
variety vanishes. �is presumption is not required by process philosophy; 
indeed it is inconsistent with the deeper thrust of Whitehead�s ontology. 
�e ontological conjecture articulated below seeks to harmonize causa-
tion, orderliness, and in�nite qualitative variety among the ultimate and 
smallest constituents of the universe, namely atomic events or atomic 
occasions. Geometric size is not the arbiter of qualitative variety among 
atomic occasions.

Whitehead�s ontology, while recognizing the explanatory power of 
reductionism, does not accept reductionism as either a universally valid 
or a �nal ontological postulate, even though the postulate of reduction-
ism has been so deeply entrenched in Western science and the prevailing 
philosophies underlying Western science. �e universe is more open to 
qualitative variety if, and when, viewed from the wider cosmological 
perspective of the in�nite. Whitehead writes, �every qualitative factor in 
the Universe is primarily a quali�cation of subjective form, so that the 
in�nite variety of qualities involves the possibility of an in�nite variety 
of subjective forms exemplifying those qualities� (AI 253).

During the development of 20th century-particle physics, the ability 
to accelerate and collide particles increased dramatically. When particle 
physicists discovered there were over 100 elementary particles, intellectual 
angst emerged. When indications were that the number could exceed 
2,000, the angst intensi�ed and the instinct towards reductionism reared 
in relentless force. One of my professors, theoretical physicist Maria van 
Kryzwoblocki, described the disturbing feelings physicists felt at the 
�proliferation of elementary particles,� which ran counter to the historic 
prejudices and predilections of atomism and reductionism which had 
played, and continue to play, such an important role in explaining much 
of the phenomena studied by chemistry and physics, and to an increasing 
degree, the phenomena studied in biology. Indeed, this discomfort, born 
of the invisible, but potent, power of reductionism, led to the creation 
of the standard model that currently dominates particle physics and that 
postulates quarks, gluons, and leptons. �e standard model did not arise 
from empirical evidence. It was created, and it was created with great 
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ingenuity, to satisfy the insistent mandates derived from the underlying 
and historic philosophic presumptions of reductionism and to incorporate 
existing data as that data was then interpreted.

From the perspective of Whitehead�s ontology, this presumption of a 
limited qualitative variety among the ultimate micro-constituents of the 
universe, i.e., atomic occasions, is not only unnecessary but ultimately 
misleading. For Whitehead, every event emerges from its causal past and 
yields to its causal future. An event�s contemporary world is the set of 
events which neither causally contributes to its creation nor to whose 
creation it causally contributes. While the causal pasts, futures, and 
contemporary worlds of diverse events may overlap, no two events share 
identical causal pasts, identical causal futures, or identical contemporary 
worlds. �at is, each event enjoys a unique and singular perspective on 
and within the universe.

My ontological conjecture, which I developed under Leonard�s guid-
ance, postulates that there are �eld equations which range over the causal 
past of events that guide the generation of events, including the deter-
mination of their intrinsic qualities or modes of de�niteness and their 
relationships within a community of events. If these �eld equations, like 
many equations of mathematics and physics, are amenable to an in�nite 
number of solutions, then the generation of events through the causal 
orderliness of the universe represented by the �eld equations is consistent 
with an in�nite qualitative variety among the constituents of the universe. 
In this way, Whitehead�s ontology, in contrast to other philosophic and 
scienti�c theories, harmonizes the orderliness of the universe with in�nite 
variety within the universe.
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T�� O���������� C��������� 

 i) �is diagram illustrates the intersection of the Causal Pasts (CP) and Causal Futures (CF) of events 
linked together within the matrix of being. ii) �e generation by its Causal Past of an atomic event is 
in accordance with Field Equations (FE) ranging over the con
uence of events and variables within an 
event�s Causal Past.

Field Equation FE� covers Causal Pasts CPe� and CPe�, CPe�
generates event e1 and CPe� generates event e� and there is a quality Q� that ingresses into e1 but not 
into e�, which is to say events e� and e� are qualitatively di�erent. If FE� is amenable to in�nite solutions, 
then the universe is amenable to in�nite qualitative variety.

My ontological conjecture as a development of Whitehead�s view 
synthesizes the following fundamental Whiteheadian principles: (1) the 
perpetual emergence of atomic occasions, (2) the creation of atomic events 
as a function of the causal con
uence of a multiplicity of events within 4-
dimentional space-time (as opposed to a merely lineal path of causation), 
(3) the emergence of novelty, (4) the prevalence of qualitative diversity over 
qualitative sameness, (5) harmony between causal orderliness and qualita-
tive variety and (6) the richness of the causal potentials within events. �e 
ontological conjecture presents a challenge and an opening salvo which 
Whitehead�s metaphysics provides for reductionism, classic atomism, and 
the contemporary standard model of particle physics. It also manifests the 
strong aesthetics that pervades the ontology of Process and Reality. While the 
conjecture is a hypothesis that allows, consistent with the laws of nature, 
in�nite qualitative variety among atomic events, it does not necessitate 
that such diversity is realized within any, much less all, domains of cosmic 
epochs. While this conjecture originated after Professor Leonard passed 
away, it is, I think, deeply resonant with Leonard�s understanding of the 
ethos of Whitehead�s ontology. It has been discussed with some particle 



PROCESS STUDIES SUPPLEMENTS 17 (2011)46

physicists from Stanford and Fermi who see in this conjecture a funda-
mental departure from the philosophic prejudice which has guided, and 
perhaps mis-directed, particle physics for the past century.

Whitehead�s ontology and cosmology uniquely deal with traditional 
dualities. For Whitehead, the community of being prevails over a 
presumption of the insularity of being. Variety prevails over sameness. 
Causal orderliness prevails over chaos. The ontological conjecture 
introduced in this article synthesizes these dualities and achieves an 
aesthetic dimension that is philosophically unique and appealing. (See 
Phipps, �Fundamental� 39.)

For Whitehead, enduring objects or particles are sequences of events. 
�e very orderliness of nature implies that co-present within any given 
event is a multiplicity of causal potentials to in
uence the character of 
future events. Some of those potentialities that are compatible for co-
presence are incompatible for co-realization by that event. In Whitehead�s 
process ontology, change prevails over endurance. Endurance derives 
from that special mode of change, whereby certain patterns and modes 
of de�niteness have repetitive instantiations or ingressions within a tem-
poral sequence of events which enjoys spatio-temporal contiguity. �e 
realization of the potentialities within any given event is a function of 
the environment of that event. �ese principles conform to Whitehead�s 
general ontological perspective that the many become one and the one 
become many. Within any given atomic event, there are multiple poten-
tialities, including those to: (i) reproduce the particle, (ii) transform it 
into its anti-particle, (iii) duplicate or multiply the particle, or (iv) create 
a multiplicity of di�erent novel particles. �is richness of potentiality 
does not imply that a given particle can be in two places at the same 
time, but rather that a given constituent of a particle, i.e., an event, may 
causally contribute to the generation of a set of particles which may be 
qualitatively identical or qualitatively diverse. (See Phipps, �Philosophy� 
149, for an explanatory diagram.)

�e theory of multiple causal potentialities within the constituent 
events of particles casts a di�erent light upon the phenomena generated 
in particle accelerators and colliders. Most interpretations of particle 
physics view the highly energetic collusions within accelerators as causing 
the destruction of the bonds that hold sub-constituents together within 
the aggregated particles that collide at extremely excited energy levels 
and high velocities.
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From the perspective of an event ontology, however, the picture is 
far broader than that implied by the destruction of existing �bonds.� 
Accelerators create highly energetic, agitated, and turbulent �elds of 
events within which may concurrently occur the breaking of bonds, the 
creation of novel events, the creation of novel particles, and the creation 
of small and 
eeting quark plasmas.  Atomic events are coming into 
and out of existence with both great rapidity and qualitative novelty. 
Concurrently short lived particles (enduring objects) are emerging 
and perishing.

�e zone of collision, from the perspective of my ontological conjecture, 
is most generically describable as a cauldron of creation of novelty. To 
speak of particle colliders generating �cauldrons of creativity,� I note, does 
not imply an endorsement of the now popular illusion that advanced 
colliders will �replicate the early universe.� In September 2009 I visited 
CERN and during our discussions questioned some particle physicists 
about how widespread the belief in the big bang mythology was among 
the particle physicists at CERN. �e answer was �It is a universal belief 
here.� In respect to both micro and macro phenomena, this is a historically 
unique wedding of cosmology and ontology, a wedding mediated by the 
predilection for the ��nite.� 

If colliders are cauldrons of creation of novelty, then particle physi-
cists need to assiduously try to test phenomena that do not conform to 
prevailing theories. For example, in July of 2008, particle physicists at 
Brookhaven National Laboratory discussed how their computers are 
programmed to �lter out �aberrational data.� Scienti�c breakthroughs 
and the supercession of older theories by new and more inclusive theories 
emerge because of the discovery of �aberrational data.�

If, in contradistinction to prevailing cosmological presupposition, 
the universe is spatially in�nite, temporally eternal, and vacuumless, 
then there is no singularity condensed within which is all being, indeed 
being undi�erentiated in respect to both types of constituents and types 
of forces. �ere is no such singularity that represents the beginning of 
space, the beginning of time, or the beginning of being.

Field equations governing the causal and orderly generation of events 
are equations that range over, but extend beyond, those environments 
created in colliders and include the events generated within stars, within 
plasmas in inter-galactic space, and within all �nite domains of an in�nite 
and eternal cosmos.
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�e presupposition of reductionism expresses itself not merely in 
respect to the number of fundamental constituents (particles presumed 
by atomism), but also to the number of forces which govern the changes 
in the geometric relations among those constituents. �e ontological 
conjecture, which represents a development of Whitehead�s ontology, 
provides an alternative to this presumption of reductionism among the 
constituents, the forces and the laws of nature.

�e universe is not con�ned by the �nite, either quantitatively or quali-
tatively. �e in�nite embraces the �nite. In respect to both the diversity 
of causal potentialities within the events constituent of particles and the 
ontological conjecture, Whitehead�s event ontology o�ers a more open 
view of a universe in eternal creative development. 

While contemporary physics weds ontology and cosmology through 
the mediation of the �nite, the development of process philosophy by 
Leonard and myself, in contrast, marries cosmology and ontology through 
the mediation of the in�nite.

�e philosophy of reductionism has led to many vital discoveries in 
the course of intellectual history. �at fact not withstanding, reductionism 
in important ways limits our cosmological and ontological perspectives. 
�e philosophy of integration, in contrast, provides a more fundamental 
and illuminating guide to cosmological and ontological phenomena. �e 
philosophy of integration does so in a twofold manner. First, it harmonizes 
and reconciles causal orderliness with qualitative variety in respect to both 
the micro and macro dimensions of reality. And second, it integrates the 
part and the whole; the inner and the outer; the atomic occasion and the 
nexus of events that constitutes its environment; the past, the present, and 
the future; and the yin and the yang. Each component of these dualities 
or this trilogy is inextricably bound each to the other component(s). 

In Whitehead�s philosophy of process and organism the philosophy 
of reductionism is superceded by the philosophy of integration. It is this 
ontological and cosmological hypothesis which compels Whitehead to be 
the supreme 20thth century contrarian in his advocacy that philosophy is 
the discipline that, with discipline and creativity, knowledge and wonder, 
integrates analytic, synthetic and speculative modes of thought into a 
comprehensive, coherent, and consistent worldview. �is integration is 
essential to overcome the sterility, banality, and vacuity that denied phi-
losophy a creative role in 20th century theoretical science. Whitehead�s 
integration of analytic, synthetic, and speculative modes of thought allows 
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philosophy to recapture its historic and creative relationship with the 
advance of theoretical science.

Quantum mechanics 
In Whitehead�s ontology, the universe creates pulses or quanta of energy 
which represent discrete, rather than continuous, divisions of the spatio-
temporal manifold. �e manifold is potentially continuously divisible, 
but in actuality is discretely divided. Unlike current quantum theory, 
the division of the spatio-temporal manifold into events, while a discrete 
division, is not a rigid division. �is means the spatial and temporal 
magnitudes of events are not con�ned to integral multiples of Planck�s 
constant h. �e events constituting the universe are not merely open to 
in�nite qualitative intrinsic variety, but also in�nite variety in respect to 
the spatial and temporal magnitudes which bind and localize those events. 
Leonard, in his paper ��e Mental and the Physical,� points out:

�ese atomic events . . . are tiny little happenings, little both 
spatially and temporally. �ere is no reason to presume that they 
are all of equal size and equal duration. But to get some notion of 
the magnitudes of which we should be thinking, consider a ray of 
light with a frequency of at least one hundred trillion. Perhaps the 
spatio-temporal dimensions of one vibratory cycle, lasting less than 
a hundred trillionth of a second, are the measure of the magnitude 
of one atomic event. �ere is no reason to doubt that many atomic 
events are smaller than that and that many are larger and longer 
lived. . . .  �eir settlement must wait upon the integration of such 
philosophical theories as this, which I am sketching into the fabric 
of developing scienti�c theories. (347)

Quantum physicists currently estimate that basic energy 
uctuations last 
less than h/2mc† or 10�†‡� (see Engberts).

Furthermore, the discrete nature of the atomic events that comprise 
the ultimate constituents of the universe has, for Whitehead, an ontologi-
cal, rather than an epistemological derivation. For both Whitehead and 
Leonard, epistemology, that is the theory of knowledge, observation, and 
experience, is embraced by, and derived from, ontology. Logical positivism 
and Heisenberg�s uncertainty principle reverse this relationship. 

Whitehead, we must note, as a mathematician from Trinity College, 
Cambridge University (Sir Isaac Newton�s college), obviously and 
intimately knew how Newton�s and Leibniz�s calculus demonstrates that 
in�nite sequences can have �nite limits. But Whitehead took Zeno�s 
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paradox very seriously regarding how events can generate subsequent 
events. Whitehead held that if an event E� could succeed E� only if an 
intermediary event E
 �rst succeeded E� and preceded E�, then no advance 
in the 
ux of time would be possible. Similarly, if before an organism 
thought about any proposition P„ it had to �rst think about another 
proposition P„„, thought could not proceed. 

For Whitehead, the notion of concurrently determining both the 
location and the velocity of an atomic occasion is treated quite di�er-
ently than in Heisenberg�s uncertainty principle. Whitehead�s ontology 
repudiates the continuity of motion presumed by Euclidean geometry and 
classic physics. Motion, for Whitehead, proceeds in pulses of activity and 
characterizes not atomic events but enduring objects whose constituent 
events enjoy di�erent spatial relationships with a reference entity or region 
external to the sequence itself. Atomic occasions do not have both spatio-
temporal location and velocity. Atomic occasions have the potentiality 
to create new discrete quanta which are part of a sequence whose relative 
spatial displacements generate and constitute velocity and motion. In 
Whitehead�s words, �actual occasions are immovable� (PR 333).

Within an event ontology, enduring objects or particles are sequences 
of contiguous events within whose constituents a de�ning characteristic 
repeatedly ingresses, providing both spatio-temporal continuity and quali-
tative similarity within the lifespan of the particle. An event E1, which 
is a part of an enduring object or particle P1, may causally contribute to 
the generation of particles P„„, P„„„�.Pn. P„„, P„„„�.Pn may represent 
elementary particles, photons, �virtual particles,� or other forms and 
modes of enduring objects. �e generation of P„„, P„„„�.Pn by E„ is a 
result of E„ entering an environment that realizes co-present potentialities 
for causal e�cacy which are compatible for co-realization. In the context 
of an event ontology, the generation of P„„, P„„„�.Pn by E„ is a result 
of E„ entering an environment that realizes co-present potentialities for 
causal e�cacy which are compatible for co-realization. In the context of 
an event ontology, the generation of P„„, P„„„�.Pn does not entail either 
that particle P„ is in multiple places at the same time or that P„„, P„„„�.
Pn have been liberated from P„ or were �unbonded� from the bonds that 
had held P„„, P„„„�.Pn within P„. �e generated particles P„„, P„„„�.Pn 
may move in diverse and opposite directions as their respective constituent 
events spread through space-time. �is is common in the generation of 
multiple photons or light rays from a given quantum event.
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Just as electro-magnetic waves characterized by certain geometries 
and periodicities may annihilate each other if, and when, they intersect, 
particles and their anti-particles may su�er mutual annihilation. Within 
an event ontology the mutual annihilation of matter and anti-matter 
may re
ect in the most fundamental and generic manner �incompatible 
geometries.� An event ontology is an open ontology and one that may 
accommodate many types of quantum phenomena within an elegant, 
logically consistent, and conceptually coherent system of ideas.

�e fact that quantum theory for Whitehead has an ontological 
and objective foundation is consistent with his opposition to Kantian 
subjectivism and its epistemological and subjective biases. �e theoreti-
cal physicist John Wheeler mused, late in his life, that the Heisenberg 
interpretation of quantum mechanics implies that the �act of observation� 
can create �universes.� �is takes to the absurd the Kantian subjectivism 
of which logical positivism was a twentieth century expression. �ere-
fore, while Whitehead�s philosophy fully a�rms the quanticized nature 
of events, it does so on a novel, open, and objective basis in which the 
discrete division of the spatio-temporal manifold is purely and funda-
mentally ontological.

Leonard taught the essentiality of the discrete division of the mani-
fold of events into localized and discrete quanta of activity, i.e., atomic 
events. But, counter to several interpretations, Leonard made it crystal 
clear that Whitehead�s route to the discrete division of space-time was 
ontological, not epistemological. In other words, Whitehead arrived at 
the discrete division of space-time by atomic events in a manner entirely 
consistent with his �rm and mature repudiation of the Kantian subjec-
tivity that insidiously infected logical positivism, Einstein�s approach to 
relativity, and Heinsenberg�s approach to quantum theory. Whitehead�s 
approach may have led to analogous conclusions, but the path to those 
conclusions di�ered. 

Process philosophy is less an exercise in pragmatism and more an 
exercise in principled reasoning. By which I mean that the path is 
more crucial than proximate results. �is is true because a theoretically 
erroneous yet pragmatic path will more likely lead to long term errors 
and confusion, whereas a correct theoretical path will lead in the long 
term to illumination of the complex and often dimly perceived modes 
of relationality, including relations among relations, that permeate both 
the realms of the concrete world of events and the abstract world of 
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recurrable modes of de�niteness or �eternal objects,� to use the formal 
language of Process and Reality.

Even though while at Harvard Leonard was close to the emergence of 
American pragmatism and its proponents, his interpretation of White-
head stressed not the tactical importance of pragmatic results, but the 
strategic importance of evolving powerful theory. Strategic considerations 
in philosophy must prevail over tactical expediencies.

Current interpretations of quantum entanglement are not based upon 
an event ontology. �e depth of relationality in an event ontology is far 
greater than in a particle ontology. Nonetheless, causality�not probabil-
ity�is a fundamental aspect of the relationality of events. �e hypothesis 
that causality occurs among spatially-temporally contiguous events and 
proceeds at �nite, though variable, velocities explains why (1) the causal 
futures of any two events, e� and e�, are di�erent, and (2) the causal future 
of any event spreads at a �nite velocity and occupies a perishing �nite, not 
in�nite, volume of space. �e velocity at which causal in
uence spreads 
to other events can equal c, be less than c, or exceed by several multiples 
c. �e uniqueness, integration, overlapping, and openness of the manner 
in which causal in
uence spreads was a central and cardinal element of 
Leonard�s understanding of Whitehead�s event ontology.

�e extreme version of entanglement, whereby the future is transposed 
into its past as a causal agent mediated through backwards �time travel,� 
is inconsistent with Whitehead�s process philosophy. For any ontology in 
which teleological and purposeful behavior is present, as it is so centrally 
in Whitehead�s philosophy, there must be a linear, asymmetric, and clear 

ow of the temporal 
ux. Leonard, in his paper on �Authorship and 
Purpose,� points out that teleological behavior implies work occurring at 
a time T� which is initiated by a purposeful agent A� aiming to bring into 
actualization a proposition (possible state of a�airs) P actualized at time T� 
from which another proposition Q actualized at T� will be causally created. 
Within the lineality of teleology (T�Bt�) • (T�Bt
). �at is, T� is before 
T� and T� is before T
. �e chef works to bring into the state of cooking 
the ingredients�say P�in order to bring into being the state Q of 
consuming the meal, i.e., dining on the object of the teleological behavior. 
�e ontology of teleology necessitates as unambiguous directionality to 
the temporal 
ux of events.

For ontologies like those of mechanical materialism, which would 
strip the world or abstract from the world teleology, emotion, valuation, 
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aspiration, subjectivity, and satisfaction, the temporal relation of �before� 
and �after� do not matter. But for Whitehead, as Leonard�s analysis 
con�rms, asymmetry of the temporal 
ow of events is an inescapable 
feature of reality.

Whitehead pondered the phenomena of gravity and the apparent 
instantaneousness with which gravitational �elds and forces are propagated 
through space. �ere is a hint of what is now proposed to be �quantum 
entanglement� of distant but simultaneous events (in contrast to the 
transposition of future events to the past). It became clear to Leonard 
that Whitehead had developed a mature event ontology in which the 
propagation of an event�s causal future occurred at �nite velocities. �ere 
was, however, no predilection that those causal futures would not be 
propagated as velocities less than, equal to, or many multiples greater 
than the value of c.

The anomalies, paradoxes, and �weirdness� of the phenomena 
addressed when traditional quantum mechanics �rst entered scienti�c 
consciousness were anomalies and paradoxes shaped by classical physics, 
atomism, mechanical materialism, and Euclidian geometry, whose ontol-
ogy was based upon �extensionless points� and a binary truth functional 
logic. �ose concepts were the Greek chorus shaping the conscious and 
unconscious presuppositions of quantum physics.

�e advent of perception of a more 
uid relation between matter and 
energy and a more discrete division of the micro world led Whitehead to 
begin to construct a metaphysics based upon events rather than enduring 
things, and extension rather than the extensionless, as primary. An ontol-
ogy based upon events rich in multiple causal potentialities, and upon a 
logic that synthesizes propositional and modal principles (i.e., truth and 
possibilities and potentialities) o�ers a fundamentally di�erent way to 
understand quantum phenomena, a way that overcomes the paradoxes, 
anomalies, weirdness, and arbitrariness that disturbed many, including 
Einstein, at its inception. �e potentiality to bring clarity and coherency 
to our understanding of quantum phenomena by developing the logic 
and implications of an event ontology, rather than of an epistemology, 
as with Heisenberg, is a philosophic potentiality only dimly and partially 
conceived at present.
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Constants 
In an outdoor area, facing the building for theoretical science at the 
Princeton Institute of Advanced Studies, there are very discreetly placed 
inscriptions of

					     �h� and �c�
which are the two most famous constants of 20th century quantum phys-
ics and relativity physics, respectively. For Whitehead�s wide cosmology, 
constants are local phenomena that may prevail under certain conditions 
and within certain spatial and temporal domains of the universe. Under 
other conditions and in other spatial and temporal domains within given 
cosmic epochs, or among di�erent cosmic epochs, di�erent constants may 
prevail. �e constants which prevail as local phenomena are derivable from 
higher orders of generalization that express a more generalized orderliness 
of nature. �e souls of the mathematician, the speculative philosopher, 
and the theoretical physicist �rst seek to deliver generalizations and then 
generalizations of generalizations.

�is means that the constants and the laws of nature do not need 
to change from cosmic epoch to cosmic epoch, but are derivable from 
higher levels of generalization and higher levels of orderliness. �is 
is an important modi�cation of some of the more literal interpreta-
tions of Whitehead�s cosmology. But it is the interpretation favored 
by many physical and philosophical cosmologists. It is essential to 
avoid the current proliferation of theories of �multiple universes,� 
which are causally independent realms. Proximate cosmic epochs are 
causally interactive with each other and interact in accord with the 
laws of nature that concern the mutability of forms of energy within 
a uni�ed, organic, but qualitatively diverse and in�nite universe. �e 

ux and mutability of �constants� express higher and hidden modes 
of causal orderliness.

String theory
�is concept represents the bizarre taken to the nth degree. It postulates 
up to 13 and possibly more dimensions of �existence.� String theory 
would reduce all qualitative diversity to geometry; that is, to the ampli-
tude and frequencies of vibrations. While Whitehead had a deep passion 
for geometry, and had considered a 4th volume of Principia Mathematica 
whose subject was to be geometry, his cosmology would not strip reality 
of all intrinsic qualities nor its internal life.
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Whitehead cautions us that ��e extremity of abstraction from all 
qualitative elements reduces pattern to bare mathematical form� (AI 
254). �e variety in the 
ux of events includes geometric variety, but it 
cannot be reduced to such. In addition, string theory implies an in�nity 
of contrary worldviews, which violates the most fundamental axiom of 
Principia Mathematica, which asserts that any premise P that implies a 
conclusion Q which is false, implies that P is false.

Nonetheless, in Process and Reality Whitehead recognized the vital 
role of vibratory phenomena in the universe. �is insight preceded the 
emergence and the current fashionableness of string theory. Whitehead�s 
dissertation at Cambridge was on Maxwell�s electromagnetic theory. 
Hence, he appreciated the role of waves, frequencies, and vibration 
phenomena in the universe. But the intrinsic qualities and life of atomic 
events, despite the importance of vibratory phenomena, could not be 
reduced to geometric parameters.

Vacuums
For Whitehead�s ontology, there are no vacuums. �is does not, however, 
mean a hypothesis of virtual particles instantaneously arising and instan-
taneously decaying, occupying the vast interstices between the elementary 
particles in the communities constituting �atoms.� Nor does it require a 
hypothesis of a class of particles that mysteriously �carry� and �transfer� 
forces among other particles. In an event ontology, the existence of a force 
F between particles P� and P� does not invariably require positing a third 
particle P
 that mediates and transfers F between P� and P�. I note that 
the theoretical physicist Erik Verlinde has recently developed a new theory 
of gravity that does not require the positing of gravitons or the particles 
that were hypothesized as the �carrier� of the force of gravity.

Events, energy, and causal potentialities pervade space and time. We 
must transform our thinking about processes of causation from that of 
particle ontology to that of event ontology. It is the underlying assumption 
of a particle ontology that has led to the hypothesis of a class of �force 
carrying� and �force transferring� particles. An event ontology is much 
more consistent with Occam�s Razor in that the orderliness of nature 
concerns those patterns that are repeated throughout the universe, whereby 
the intrinsic qualities and relations among events in the present causally 
in
uence the intrinsic qualities and relations among events in the future. 
Both modern particle theory and Whitehead�s process philosophy deny the 
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existence of absolute vacuums or the emptiness of character and energy. 
But Whitehead�s philosophy o�ers, instead of a void inhabited by 
eeting 
�virtual particles,� a manifold or domain universally �lled with energy, 
character, and potentiality. �ere is an implosion of being in that which 
is erroneously perceived to be in vacuo. �is position indeed conforms 
to the ancient intuition of Daoism and represents one reason Whitehead 
found his speculative philosophy to be more akin to ancient Eastern modes 
of thought than to the atomism and reductionism that in part arose in 
ancient Greek philosophy and which has persisted in one form or another 
as its dominant ideology throughout Western science.

If the velocity of light�like that of any other enduring object, wave, 
or causal future�is �nite, neither constant nor maximal, but instead a 
function of the propagating events and the vacuumless environments 
through which light, or any other enduring object, wave, or causal 
future, transverses, then the interpretation of astronomical data becomes 
impregnated with non-directly veri�able hypotheses. All velocities are 
a function of the nature of the propagating events and the character of 
the successive environments through which and in virtue of which the 
process of propagation occurs. Irving Segal in Mathematical Cosmology, 
Eric Lerner in �e Big Bang Never Happened, and Hilton Ratcli�e in �e 
Static Universe all indicate this inconvenient truth regarding interpreta-
tions of astronomical data, distances, and velocities. �eir objections as 
physical cosmologists are consistent with the philosophic cosmology in 
Whitehead�s Process and Reality, whose development by Leonard and 
myself is indicated both herein and in ��e Philosophy of an In�nite, 
Open and Integrated Universe.� �e absence of a vacuumless reality 
presents daunting challenges for astrophysics in the interpretation of data 
since interpretation is mingled with hypotheses whose �nal veri�cation 
is more tenuous than admitted. �e cosmologists Ratcli�e, Segal, and 
Hubble sensitize us to this fact.

Genetics and organisms 
In Process and Reality there is a fundamental presumption of the omnipres-
ence of a community of being. Concurrent with and immanent within 
that community is the wealth of potentiality inherent in events. �ese 
two fundamental principles are essential to understanding how organisms 
and societies of organisms develop. For example, within an early embryo, 
the same DNA is expressed in each of the proliferating cells. But as the 
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embryo proliferates, those cells enter di�erent sub-environments with 
subtle but signi�cantly di�erent chemical-physical �elds. As the di�erent 
cells enter these sub-environments (peripheral and interior environments) 
di�erent causal potentialities are realized by di�erent cells. �is leads to 
the phenomena of di�erentiation as complex organisms proceed through 
stages of development. 

As complex organisms further develop, di�erent organs develop and 
integrate in complex patterns of �ne-tuned interaction. All such devel-
opment proceeds as di�erent causal potentialities are either realized or 
frustrated, despite the same DNA in all of the cells of the organism. 
Modern genetics not only seeks to unravel the genetic code, but to better 
understand how genes cooperate, mutate, and form new patterns of asso-
ciation. Modern genetics has revealed how ancient combinations of genes, 
�rst found in primitive life forms, are today still present in both botani-
cal and zoological life forms, as well as in both primitive and advanced 
species. �is evolving genetic story illustrates Whitehead�s fundamental 
principle of the immanence of the past in the present. Process philosophy, 
with its emphasis upon change and potentialities, o�ers a philosophic 
basis to understand living organisms. �e full array of characteristics of 
complex organisms has perhaps a 108 relation to the genes within those 
organisms. �is entails that processes of association and cooperation of 
genes, and the interactions with both internal sub-environments and 
external environments, are essential to understand complex organisms in 
their concrete richness of being and character, which so greatly exceeds 
the immense, but inadequate, multiplicity of an organism�s set of genes.

It is relevant to note that when the sequencing and mapping of the 
human genome appropriately began under the lead of Nobel Laureate 
James Watson of Cold Spring Harbor Laboratory, there was an expec-
tation that there would be more or less a one-to-one correspondence 
between particular genes and human diseases and human virtues. �ere 
was, furthermore, a correlative expectation that less than 2% of the genes 
within the human genome would bear responsibility for these results. 
�ose presumptions seem increasingly to be justi�ed only on rare occa-
sions. Francis Collins, who later assumed from Watson responsibility 
for the Human Genome Project, and currently is the Director of the 
US National Institutes for Health, spoke on the 10th anniversary of the 
Human Genome Project. He indicated that although 1-1/2% of the 
genome is responsible to impart codes for the creation of protein, the 
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other 98-1/2% of the genome is very complicated and very important for 
regulating how the genes function. �is is a signi�cant role that cannot 
be abstracted away or placed within a realm of dormant, inert, or �junk� 
genes, as once presumed.

This deeper and evolving understanding is consistent with the 
Whiteheadian ontology developed in this article and in ��e Philosophy 
of an In�nite, Open and Integrated Universe.� Any gene, as with any 
event or structural aggregate (nexus) of events, has multiple causal 
potentialities present within it. Which potentialities are realized and which 
frustrated, as with other events and aggregates, re
ects the character of 
the community within which that gene exists as a constituent part. �e 
community includes other genes and the broader community within 
which an embryo or a more advanced organism causally participates. 
Francis Collins has pointed out this complexity. It is a complexity that 
resonates with Whitehead�s fundamental ontological perspective, whereby 
the character of a singular event emerges from a con
uence of multiple 
variables and multiple events in the creative and communal processes 
by which the many become one and the one dwelling within a new 
community of being causally contributes to the creation of an emerging 
and novel many. �is ontological principle is true of the creation of both 
organic and non-organic entities. �e relevance to organic phenomena is of 
particular importance to understanding dynamic, complex life forms.

Similarly in societies of organisms, we can and should observe that 
certain individual pathologies are really generated by larger social patholo-
gies. Analogously, di�erent individual virtues are derivable from familiar 
and social virtues. Whitehead was very concerned to understand the 
variables that in
uence societies and civilizations in decay versus those 
variables and conditions that in
uence civilizations that are ascending 
and developing with harmony, integration, and adventure.

For Whitehead�s philosophy, which he describes as a philosophy of 
process and a philosophy of organism, the two cardinal axioms concern (1) 
the universality of creativity (of events and societies of events) and (2) the 
omnipresence of the community of being. �ese two cardinal principles 
are essential to inorganic and organic aggregates of being. �ere is a pro-
found harmony between modern genetics and biology, on the one hand, 
and Whitehead�s postulate of a deep relationality and interdependence 
at the core of all being, on the other.
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�e mental and the material 
One of Whitehead�s great philosophical syntheses arises from his insis-
tence that mentality, teleology, imagination, judgment, and the lure to 
the future are immanent within the universe. �is represents Whitehead�s 
objection to Descartes� bifurcation of reality into the realm of the mental 
and the realm of the material.

�e mental inherits the past, absorbs the past, imagines the future, and 
values di�erent options for future satisfactions. In this ontology, as in our 
direct experience, there are no great walls between the past, present, and 
future. �e present not only incorporates the past, but contains within 
itself the felt lure of the future. Whitehead�s description of mental processes 
is extremely elegant, complex, and profound in its dynamism.

Traditional philosophic treatments of the mental and the physical have 
vacillated between the extremes of mindless matter in motion and the uni-
verse as a subjective mental construct. �e philosophic approach required 
by a more satisfactory and coherent philosophy integrates both poles.

�ere are various modes of causally lawful interaction between mental 
(Mn) and material (M) phenomena. I illustrate these as follows: 

       L�		  M� > M

       L�		  M� > Mn
       L
 		  Mn > M�
       L			  Mn� > Mn��
       L�		  M� + Mn > M� + Mn�

�ese are �ve modes of mental and material interactions. Within the 
orderliness of a non-bifurcated nature we have phenomena whereby: 1) 
the material in
uences the material; 2) the material in
uences the men-
tal; 3) the mental in
uences the material, 4) the mental in
uences the 
mental, and 5) the co-presence of one form of mentality and one form 
of materiality in
uences the co-presence of another form of mentality 
and materiality. �is latter mode is the most generic and pervasive form 
of interaction.

In my judgment, the insights inherent in Whitehead�s view on the 
relation of the material and the mental reside in (a) his description of 
the components and stages of mentality and (b) the interactions between 
mental and material phenomena. �is contribution does not require, nor 
does it logically entail, that mentality is found in all events. Mentality and 
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the teleological phenomena associated with it can be an emergent prop-
erty which emerges as a rare and precious attribute of very sophisticated, 
complex, integrated, and dynamic organisms, an attribute occurring, as 
Whitehead once suggested, within the interstices of the brains of com-
plex animate organisms. It does not imply that mentality is an attribute 
of atomic occasions within atoms of 5 billion year old granite rocks in 
ancient mountain ranges, the atomic occasions of the hydrogen under-
going processes of fusion within the interior of stars, the light rays and 
plasmas of cold intergalactic space, nor within the �elds of highly energetic 
and excited elementary particles colliding with each other in the particle 
accelerators of CERN, Brookhaven National Laboratory, or Fermi. 

Indeed, in my judgment, the preciousness of mental phenomena is 
enhanced, not diminished, if it is an emergent, rather than an omnipresent 
attribute of all events. Frank Close of Oxford and CERN, writes:

�ere is one place at least in the universe where there is life, collec-
tions of vast numbers of atoms that have become organized such 
that they have become self-aware and can gaze into the universe 
with wonder.�Once inert, complex combinations of these atoms 
have become organized to create what we call consciousness and are 
able to receive, from far across the universe, light that had set out in 
those earlier, lifeless times. (2)

Many physicists and philosophers believe that there are properties 
characterizing certain types of complex aggregations which arise as a 
consequence of processes of organization and structured aggregation of 
components, where these aggregated components individually, and even 
in sub-units and sub-aggregates, do not possess the emerging property.

Perhaps over 95% of physicists and philosophers �nd a presumption 
of pan-experientialism to be untenable and an unbridgeable strain upon 
credulity, i.e., it is devoid of evidence. Process philosophy, in my judgment, 
needs to be modi�ed in such a way that mentality is seen as an emergent 
phenomenon which is causally interactive with materiality. Material 
conditions a�ect mentality, mentality a�ects material conditions. In a 
more generic and universal way, material and mental conditions jointly 
coalesce and cooperate and conspire to a�ect subsequent material and 
mental conditions in living organisms.

�e brains of complex, living, animate life forms are the spatio-tem-
poral loci within which occur symphonies of interactions between mental 
and material phenomena. 
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Processes of retention (memory) and processes of discarding (forget-
ting) the past must be better understood. Perhaps we must discard 10„� 
times the amount of conscious, subconscious, and unconscious experi-
ences humans have as enduring complex organisms. Perhaps subconscious 
and unconscious experiences, judgments, and reactions exceed conscious 
experiences by a power of 10�. For Whitehead consciousness is the crown 
of experience, not its base. Whatever the ratios, the facts are that complex 
organisms: (1) must discard more than they retain during continuous pro-
cesses of retention and discarding, and (2) feel or experience much more 
unconsciously and sub-consciously than they do consciously. �ese facts 
are obvious conclusions when one assesses the experiences, judgments, 
and teleology at play in the e�ective navigation through life by complex 
organisms engaged in travel, sport, creation of cultural treasures, and other 
forms of responsive and creative activity. Consciousness is one among 
many species of the experience of otherness and relatedness.

At Princeton University, researchers analyzed the brain activity of 
speakers and listeners and concluded that on average the listener�s brain 
activity mirrors the speaker�s activity with a delay and that a listener exhib-
its predictive anticipatory response (see Stephens). �is �nding illustrates 
the two way interplay between the physical and mental attributes of 
events in a non-bifurcated world. �e Princeton study represents a col-
laboration between the physics and psychology departments. �e most 
interesting phenomena in the study concern the patterns of interaction 
between physical and mental phenomena. As usual, the experiments could 
quantify how physical phenomena of the production of sound, of patterns 
that are part of language, provoke mental activity with which brain waves 
are associated. But the experiment also showed how mental phenomena 
can provoke other mental phenomena through deductive reasoning or 
evocative associations, which in turn cause other material phenomena, 
that is brain waves. �ose brain waves arose without their normal physical 
stimuli. �e pattern of causation we could describe as: 

	 M>Mn
	 Mn>(Mn)„
	 (Mn)„>M„
Many Whiteheadians, especially those who come to Whitehead with a 

deep respect for Whitehead�s progressive theology, favor a form of panex-
perientialism, arguing that mentality could not emerge from aggregation of 
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entities entirely devoid of mentality. �is is an appealing argument which 
for some is compelling. For Whitehead, experience (or prehension) is far 
more generic and elemental than the subtle and sophisticated 
ights of 
consciousness and imagination attained by complex living organisms. Expe-
rience requires many forms of immanence, by which one entity enters the 
being of another entity. Even if, and when, understood in its most generic 
expressions, the deeper and most general axioms of Whitehead�s ontology 
are consistent with mentality as an emergent and non-universal attribute of 
events. �e ingression in an event e� of any attribute A„ neither logically nor 
ontologically entails the ingression of A„ in any event ex within e�� s causal 
past. A fully credible theory of mentality may require that we fully take into 
account this fundamental ontological principle.

Let us understand mentality (which may be expressed in a range of forms, 
from the unconscious to the subconscious to the conscious, with many shades, 
tones, and degrees of form and intensity) as representing a class or set S of 
attributes that may ingress within and characterize events within the temporal 

ow that are emerging and perishing. Characteristics, in their capacity as 
pure possible modes of the de�niteness of events, do not determine if they 
ingress nor where and when in space-time these pure possibilities ingress. 
Nor does the causal orderliness of nature logically and ontologically entail 
that for any eternal object or attribute A„ to ingress in any given event e1, A„ 
or any of its analogues must ingress in events antecedent to e�, that is, in any 
event within e��s causal past. �e universe is open, dynamic, and varied. �e 
universe embraces and manifests qualitative novelty and we should understand 
mentality in the context of the principle of the emergence of novelty.

Panexperientialism is a view which, in my opinion, must be modi�ed if 
Whitehead�s ontology is to become more compelling to a wider audience 
of philosophers and scientists who, on the one hand, would be creatively 
responsive to the more generic and universal axioms of Whitehead�s 
metaphysics, and who, on the other hand, �nd no credible evidence for 
the universal presence of mentality within the vast array of events that 
constitute the cosmos. �e more profound truth concerns the dynamic 
causal interaction between mental and physical phenomena. We replace 
both the Cartesian dichotomy of reality between mental and material 
realms and the extravagance of the hypothesis of panexperientialism 
with emphasis upon the causal interactions among material and mental 
phenomena within those domains of events within which mentality 
ingresses and emerges as living, feeling, purposing, thinking, imagining, 
and valuing events.
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In the language of Leonard�s Presidential Address to the American 
Philosophical Association, mentality represents �predicates� to the ultimate 
entities of reality, viz. �pu�s of becoming� located in space-time. Mental 
attributes, therefore, represent the predications that characterize some, 
but not necessarily all, atomic occasions within the 
ux of being. Many 
of these mental attributes, I note, are relational attributes.

Panexperientialism is frequently associated with an underlying presump-
tion and an understandable predilection that nature must accommodate 
a universality of feeling, understood in a highly generic manner, if value 
and creativity are to have any place within the universe. But in reality it 
is often the opposite that is the case, viz. comparative rareness enhances 
the sense of value, intensity, and preciousness. If within every cubic meter 
of the cosmos there were a hundred sparkling and large diamonds, or 
within every 45 minutes of sound there were the aesthetic equivalent of 
Bach, Vivaldi, Handel, Beethoven, Verdi, or Puccini, the perception and 
appreciation of beauty would be less, not more. Comparative rareness, 
rather than mundaneness and universality, of phenomena enhances value 
and aesthetic experience. Mentality as an emergent and comparatively rare 
phenomenon within the eternal and in�nite 
ux of being expresses this 
enhanced value. �e theology of the Judeo-Christian tradition metaphori-
cally speaks of God �breathing� animation into the universe. A metaphysics 
within which mentality is an emergent feature that is causally interactive 
with materiality is both more credible and a wellspring from which may 

ow a deeper appreciation of the diversity, complexity, and potency of the 
mental pole as it manifests itself within the 
ux of events.

A philosophy that successfully overcomes the Cartesian bifurcation 
of nature will a�rm mentality and materiality as distinct but interacting 
attributes that are co-present within the manifold of events; but that co-
presence does not logically or ontologically entail that either mentality 
or materiality are universally present in all events emerging within the 
in�nite and eternal 
ux of events.

Whether mentality is a universal or a relatively rare and precious 
feature of atomic occasions, mentality is a model of the active predica-
tion of �pu�s of becoming,� whereby atomic occasions so characterized 
attain their living de�niteness. Consistent with Whitehead�s pervasive 
sense of the creative advance of the universe, mentality in all its diverse 
forms and intensities represents in this understanding the emergence of 
novelty within the universe.
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�e philosophic and scienti�c integration of material and mental 
phenomena must be an authentic integration and not merely a reduc-
tion of mental phenomena to purely physical neurological processes. An 
authentic integration a�rms the most direct expression of mentality as 
felt or as deduced from an analysis of behavior.

�e understanding of the material foundation of teleology, imagina-
tion, judgment, conscious remembrance of the past, and the lure of the 
future felt within the present all await deeper philosophic and scienti�c 
elucidation. �e philosophic and scienti�c probing that will lead to such 
enhanced and systematic understanding will be guided by the mandate to 
overcome the bifurcation of reality promulgated by Descartes. Whitehead�s 
philosophic invitation to neuroscience to overcome this historic bifurca-
tion of reality into separate mental and material domains is best addressed 
not by the incredulous doctrine of panexperientialism, but by recognition 
of the extraordinarily complex and diverse modes of interaction between 
the mental and the material poles that are concurrently present in, but 
not universal to, this universe writ large.

C���
�����

�e above examples illustrate the ways in which the metaphysics developed 
by Whitehead can guide, enrich, and modify scienti�c theory. As Leonard 
came to increasingly realize, much of accepted science is itself permeated 
by the highly speculative. Whitehead and Leonard maintained that the 
speculative enterprise is one which enriches both science and philosophy. 
It is an enterprise that is the exclusive domain of neither philosophy nor 
science. It is an arena of cooperation and collaboration.

Upon leaving Cambridge University, Whitehead held a chair in applied 
mathematics at the University of London, where his research addressed 
the fundamental questions that were emerging for theoretical physics. 
Whitehead wrote a trilogy of books, The Principles of Natural Knowledge, 
�e Concept of Nature, and �e Principles of Relativity , which express his 
e�ort to preserve, reinforce, and widen, as the 20th century began to 
unfold, the bridge between science and philosophy. �ese e�orts re
ected 
Whitehead�s growing discomfort with both the philosophical foundation 
and some of the consequences of Einstein�s theory of relativity. Whitehead�s 
mature philosophical works should be understood, however, to supersede 
and to deepen his critique expressed in his initial objections to Einstein�s 
theory of relativity. It is a mistake to take Whitehead�s three early works in 
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physics as representing Whitehead�s �nal ideas on the philosophical and 
scienti�c questions which he �rst began to ponder in these works.

�e above discussion is o�ered to make more vivid the lesson that 
Whitehead taught Leonard and Leonard taught others after his deep 
re
ections for several decades on the philosophy he learned as White-
head�s �intellectual son.� �at lesson is: develop, apply, modify, further 
develop, further apply, further modify. As a mathematical logician, Leon-
ard was very sensitive to the fact that Process and Reality, like Principia 
Mathematica, is an axiomatic system. To fully understand an axiomatic 
system, it is necessary to discern as fully as possible the implications of 
the fundamental concepts and axioms of that system. Such discernment 
is an ongoing process.

�e speculative philosophy which Whitehead created presents, in my 
judgment, a vision of a universe which is in�nite and eternal in both its 
spatial and temporal magnitudes. Within this spatio-temporal domain 
the real potential for in�nite qualitative diversity is a reality for the 
ux 
of events perpetually emerging and perpetually perishing. For Whitehead, 
the principle of creativity is the ultimate principle of the universe. �is 
creativity is not con�ned to the highly specialized creativity of complex, 
animate organisms. Instead it describes a far more generic sense of creativ-
ity, whereby the past creates and yields to the present, which in turn yields 
to the future. �e correlative principle central to Whitehead�s cosmology 
is the principle that community of being is the foundation of reality. 
Within the manifold of events, there is the immanence of both material 
and mental phenomena. �ese dual aspects of reality are in dynamic 
interaction and interrelation each with the other.

In his essay ��e Mental and the Physical� Leonard holds that, for 
Whitehead, the events that are the foundation of all existence are not 
instantaneous in that they begin and they come to an end. �ese pu�s 
of becoming constitute the surging advance from the settled past into 
the unsettled future.

Inspired by Whitehead�s philosophy and guided by Leonard, I was 
able to enter a journey of speculative philosophy, examining the implica-
tions of the philosophy of process and organism for theoretical physics 
and other disciplines. In his letter to Leonard, Whitehead retrogressively 
imagined what civilization would have been if the suppression of specula-
tive philosophy had prevailed �at any time in the last ten thousand years.� 
Now we may envision what insights and illumination will be attained 
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during a future ten thousand years if his philosophy is to be creatively 
developed, creatively applied, and thoughtfully and appropriately modi-
�ed. Whitehead asked the young philosopher he so admired and loved to 
look beyond the immediate and to gaze at the elusive in�nite.

Heuristically Whitehead was less interested in �commentary scholar-
ship� and more interested in both practicing and encouraging original 
and creative work which would illuminate reality, overcome stale cannons 
of thought, and promote new adventures of discovery. �is perspective 
permeates both Whitehead�s letter and Leonard�s �Comments.� Whitehead 
practiced thoughtful boldness in respect to the philosophic tradition he 
inherited. And he calls upon us to exercise a similar thoughtful boldness 
in respect to his own philosophic legacy.

In the summer of 2009 the Cambridge theoretical physicist Steven 
Hawking, while speaking at the University of Texas, mused that Gödel�s 
incompleteness theorem may imply that the quest for a �nal grand unifying 
theory will never be attained. �at theory sought to derive the heterogene-
ity of the universe from a primordial homogeneity of �matter and energy� 
involving a collapse of forces and forms of energy into a hyper unity that 
was conceived to function as the ontological progenitor of all diversity. 
Hawking argued that Gödel�s principle that for any mathematical axiom-
atic system there are propositions that are true, but not derivable from 
that system, may have even broader implications. �at incompleteness of 
mathematical systems, Hawking suggests, may be applicable to both all 
scienti�c and philosophical systems. Gödel�s incompleteness theorem, a 
jewel of twentieth century thought, was a direct response to the claim that 
Principia Mathematica had created a logical system from which all math-
ematical truths could be derived. I suggest that Leonard, who had such an 
intimate relation with both Gödel and Whitehead, would instruct us that 
Whitehead would freely accept the proposition that Gödel�s incompleteness 
theorem applies to both Principia Mathematica and Process and Reality.

To subcribe to this conclusion is equivalent to subscribing to the 
proposition that both philosophy and science, like the universe itself, 
must be in perpetual process of development. Given that the propagation 
of causal futures and velocity of waves of force are �nite, human hubris 
not withstanding, all our impressive observation of both the small, the 
large, and the complex are merely in�nitesimal.

Finally, the postulate of an in�nite eternal universe, I must point out, 
is not at all inconsistent with theology. An in�nite and eternal God can 
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create an eternal, integrated and in�nite universe, the existence of which, 
it may be argued, is compatible with a deeper theology in that it envisions 
a deity which realizes, rather than forsakes, the in�nite possibilities that a 
spatially and temporally �nite universe would preclude. �e deeper reasons 
for theology concern neither the magnitude nor the speci�c history of the 
universe, but rather the fact that both the orderliness (laws of nature) and 
the history of the universe are both contingencies that are possible, but not 
necessary, fundamental propositions. God can be conceived as the source 
of the resolution of these contingencies. �at resolution, we may note, 
in our cosmic epoch exists in the context of an incredible �ne tuning of 
variables, a �ne tuning that has allowed the emergence and continuing 
evolution of highly complex, teleologically driven, and relatively stable 
organisms with appreciation of truth and beauty.

Whitehead leads us to a new overview, from which a far broader, 
more challenging, and humbling view of cosmology, and a much deeper 
insight into ontology, awaits humanity in its creative journeys amid vast 
communities of phenomena, journeys to be resolved in adventures of 
discovery and generalizations of insight. 

Western science, with great ingenuity, creativity, and imagination and 
astonishing achievements, has sought to discern the orderliness underlying 
phenomena. But it has sought to discern orderliness with a presupposi-
tion towards the �nite, rather than the in�nite. �is is a kind of mental 
shackle from which process philosophy o�ers a conceptual liberation. �e 
same shackles do not characterize Eastern modes of thought. Niels Bohr, I 
note, told Profesor Kryzwoblocki that he looks to the East to make major 
transformations in theoretical science during the next (now the current) 
century. Kryzwoblocki was sent by the U.S. government to interview the 
remaining living giants of 20th century physics to gain understanding 
of their perspective on the future directions of theoretical science. While 
visiting Bohr at the Copenhagen Institute for �eoretical Physics, Bohr 
told Kryzwoblocki that in his judgment some of the most creative and 
imaginative young physicists in the world were from India and China. 
�ese two thinkers lamented the tendency towards �engineering� and the 
increasing 
irtation with the bizarre or incoherent.

�ere is a need not only for a transfusion of imagination and creativity, 
and a better integration of analytic and synthetic modes of thought, but 
we must better weave within the tapestry of theoretical innovation a more 
multi-cultural approach. Such a fresh transfusion will include the philosophic 
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proclivities of Eastern modes of thought, where ancient philosophic intuitions 
could attain a vigorous contemporary expression and relevance.

Niels Bohr�s prediction will become true only if Eastern scholars avoid 
a passive, purely imitative, and fundamentally acquiescent relationship to 
Western philosophy and science. Bohr�s prediction will become relevant if, but 
only if, Eastern philosophers and scientists take a bold, challenging, creative, 
self-con�dent, and transforming attitude towards Western tradition. 

In respect to philosophy, science, and education, as well as in respect 
to social and economic development, there is a need for the creation and 
development of new and more integrative models than those that have 
prevailed during the past two or three centuries. �e world is inexorably, 
though �tfully, moving beyond insularity and cultural chauvinism towards 
greater integration and interdependence, economically and conceptually. 
In this respect, Niels Bohr�s re
ections, late in his distinguished life, and 
the perspective with which Whitehead began his magnus opus, Process and 
Reality, resonate with each other.

During the last and very personal conversation I had with Professor Leon-
ard, he rendered his judgment of the signi�cance of Whitehead�s philosophy. 
�at judgment was fashioned by having spent a decade beside Whitehead as he 
spun out brilliant and original ideas, began to form a new philosophic lexicon, 
and wove those ideas into a novel tapestry of thought, perhaps with no historic 
parallel in respect to its comprehensiveness, coherency, and creativity.

Implicit within Whitehead�s philosophic magnum opus Process and Reality 
are both Whitehead�s Principia Mathematica and Leonard�s Wide Language 
W, which examines the logic of possibility and potentiality. Leonard, after 
three decades of re
ection and teaching of Whitehead, saw the transforma-
tive potential of Whitehead�s philosophic approach. Leonard�s response to 
Whitehead was not primarily a reaction to the eloquence of Whitehead�s prose 
and poetry, but a response to the implications for science and philosophy 
of the system of ideas Whitehead had developed. Leonard�s �nal judgment 
was that in a comprehensive, direct, and vivid manner Whitehead�s phi-
losophy�if developed, applied and modi�ed � o�ered a revolutionary and 
creative transformation of all subordinate disciplines of thought and domains 
of human creative inquiry.

Whitehead�s letter to Leonard was written 75 years ago following the 
publication in tribute to Whitehead�s 75th birthday. �e letter was presented 
to the Library of Congress during the week of February 11, 2011, the 150th 
anniversary of Whitehead�s birth and the centennial anniversary of the pub-
lication of Principia Mathematica.
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I conclude by quoting a statement in Whitehead�s Science and the Modern 
World, a work which inaugurated Whitehead�s journey into pure philosophy:

When man ceases to wander, he will cease to ascend in the scale of 
being. Physical wandering is still important, but greater still is the 
power of man�s spiritual adventures�adventures of thought, adven-
tures of passionate feeling, adventures of aesthetic experience. (207)
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984 Memorial Drive 
504 Radnor Hall 

Cambridge, Mass. Jan. 10 / 36 
Dear Leonard 

I have just �nished a second careful reading of your chapter in �Philo-
sophical Essays�. It is hardly possible to exaggerate the deep feeling of 
satisfaction � �pleasure� seems to thin a word � that the whole volume, 
and the motives prompting it, have given to Evelyn and to me. But now 
I want to concentrate on your work. It held me with intense interest. 
�e lucidity and �depth� � or, rather, �width� � of your thought is beyond 
praise. Also the bridge which you construct between my own expositions 
of methodology � e.g. in Proc. and Reality � and Logical Positivism is a 
topic rarely distant from my thought. Every mathematician and symbolic 
logician is, in his habit of thought, a logical positivist. Yet to some of the 
expositions I �nd myself in violent opposition � especially to the very 
habit of dismissing questions as unmeaning i.e. unable to be expressed in 
existing symbolism. Wittgenstein annoys me intensely. He is a complete 
example of the saying 

I am Master of this College 
What I know not, is not knowledge. 

Logical Positivism in this mood � its early mood � will produce a timid, shut 
in, unterprising state of mind, engaged in the elaboration of details. I always 
test these general rules by trying to imagine the sterilizing e�ect of such a 
state of mind, if prevalent at any time in the last ten thousand years. 

�e fact is that thought in the previous two centuries has been engaged 
in rom the shackles of dogmatic divinity. �us it unconsciously seeks new 
fetters, viz anything o�ensive to the Pope of Rome. But I see no reason 
to believe that the stretch of Bertrand Russell�s mind, or of Wittgenstein�s 
mind, or of Carnap�s mind, has attained the limits of insight or expression 
possible in the evolution of intelligent beings. �ey are bright boys, good 
representatives of a stage of  rationalism, but nothing more. 

Now your essay 
Tuesday, January 14 � 11:30 a.m. 
At this point I went to bed with a bad sore throat and depressive cold. I 
have only been up and dressed for about half an hour. I cannot remember 
how I was going to �nish the sentence. I think it was this:�now your essay 

A������	 A
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exhibits a wider outlook. You take the line (in e�ect) that �order� means a 
pattern of qualities with a cumulative e�ect � namely the one composite 
satisfaction derived from those �things� in that �pattern�. Also that �ratio-
nalization� means the discernment of the pattern which dominates the 
e�ect. Also that �symbolic expression� means the selection of convenient 
symbols (instead of the original things) which are capable of arrangement 
in the same pattern. �en there is a convenient study of the pattern. �is 
is the ideal of rationalization. All this � with proper expositions, etc. � I 
thoroughly agree to. My impression is that this is a revival of the thought 
of the period 1830-1865 (about) � of course in a more developed form. 
But Sir William Hamilton [of Dublin, not Edinburgh], Grassmann, De 
Morgan, Dean Peacock, Boole, Frege [much later], would have thor-
oughly agreed (so far as I recollect my study of them from 1880-1906). 
You will �nd the outcome � as in my mind � in the �rst two chapters of 
my Universal Algebra [1898]. 

�ere is one oversight in those chapters, viz. I did not then see that 
there is no such thing as an uninterpreted symbolic system. For it is not 
any one particular instance of a symbol that is involved � but the general 
species of which that mark is an instance e.g. �x� when it appears is the 
same x whether it vary as                       . �e particular instance involves 
an interpretation beyond the particular fact � otherwise                    means 
nothing � for the two  marks �x� have to be identi�ed as equivalent 
examples of the same x-quality. 

�us the notion of a symbolism involves the notion of particular marks 
which refer the properly conditioned mind to an interpretation. But what 
I do object to is (i) the reduction of all possibilities of symbolism to the 
scanty productions of mankind so far � (ii) the notion that no pattern 
can be directly discerned unless it is symbolized. Of course symbolism 
enormously facilitates the discernment of the pattern. For we thereby 
discern the pattern in alternative exemplications. In fact the curse of the 
history of human thought is overstatement. 

I am afraid that this outpouring will have bored you terribly. But you 
should not interest people, if you are afraid that they may bore you. 

Again with my expression of deep feeling at the gift of this volume. 
				    Yours ever 
				    Alfred North Whitehead 

Alfred North Whitehead to Henry S. Leonard, 10 January 1936 		
Manuscript Division, �e Library of Congress 
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