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I'OREWORD

In August 1964 the Air Force Weapons Laboratory at Kirtland Air
Force Base, New Mexico, sponsored its first symposium on Science,
Philosophy, and Religion to which were invited as speakers prominent
scientists, philosophers, and theologians. Their primary topic was
the relationship of science and the modern ethic.

Such symposiums are not new or unique. Modern man has very
frankly investigated the interrelationships of science and morality
since Hiroshima. But the Alr Force symposium had a distinctly
different aura in that its principal speakers are not only men of
sclence - - a physicist, a mathematical philosopher, a chemist, and
a director of a national nuclecar institute. These men, eminent in
one field, all have a common interest in a field generally considered
uncommon for a scientist, Eacn of these four men of science is
exceptionally qualified to speak for one or more of the world's great
religions or philosophies. ‘iwo of these men were speaking as ordained
priests in the Roman Catholic and Protestant Episcopal faiths; another
spoke as a lay-minister in the Mormon faith; yet another took the

' position of a "theist with Oriental overtones.'" An eminent rabbinical
scholar-scientist was to have represented Judaism but was unable to
attend. However, the Hebraic viewpoint was not neglected. In the
panel discussions which followed the formal speeches of the first
day, several other clergymen-scholars joined with the scientists in
presenting theological viewpoints and expressing ethical judgments.

The Laboratory Committee which arranged this symposium gratefuliy
acknowledges the many courtesies and contributions of all persons
involved. Formally and informally the principal speakers were most
generous of their time. From the earliest inception of the symposium,
Major General John W. White, Air Force Special Weapons Center Commander,
and Colonel Raymond A, Gilbert, Air Force Weapons Laboratory Director,
enthusiastically endorsed the concept envisioned by the Kirtland AFB
Chaplain, Lt Col Willi{s L. Stowers, Lt Col Lew Allen, as Chairman
of the symposium, contributed significantly through his learning,
patierce, and good humor, Finally, without the ungrudging work of
the Committee of junior officers, this symposium could not have come
into being. Their work is in great measure the norm by which future
symposiums on similar philosophical subjects must be planned. The :
solid endorsement of the symposium by the civilian-military, scientific-
lay communities would appear to be an indication of modern man's
concern with all facets of human understanding.

The transcripts of the formal talks and the informal panels are
published essentially as they were given, Because a spoken and written




language are frequently at semantic odds, a certain degree of editiny
by the principal speakers has been performed. Nevertheless, concern
has been expressed by a few participants over the interpretation and
logical soundness of presentations which necessarily involved sponta-
neity. The editors, therefore, suggest that the reader bear these
comments in mind and qualify any literal interpretation.
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I[NTRODUCTION

CHAPLAIN STOWERS

We were advised of a quick story this morning. It seems that one of
our local clergymen created a lot of excitement with the announcement that
his message was supposed to be the voices of God. The people turned out
in great numbers because in the printed announcement the letter "o'" was
omitted trom the word voices!

Now we are expecting great things of this symposium. At this time,
I would like to present the Commander of the Special Weapons Center to
offer his encouragement and a few words of welcome. OQur own Commander
of Speclial Weapons Center, Major General John W, White.

MAJOR GENERAL WHITE

Thank you, Cliaplain Stowers. Good morning, ladies and gentlemen.
It is indeed a pleasure on such a momentous occasion to welcome such a
distinguished groip of visitors to Kirtland Air Force Base. I feel we
are very honored to have the active participation of Father Albertson
of oyola University; Dr, Eyring of the University of Utah; Dr. Northrop
of Yale; Dr. Pollard of Oak Ridge; Dr. Trueblood of Farlham University;
Father Perone of Austin, Texas; Father Arenz of Loyola; Father Roth from
Fordham University; Dr. Scoville of the Arms Control and Disarmament
Council; and Dr, Allen, otherwise known as Lt Col Allen, from the Pentagon--
you will see more of him in a moment. I say this is a momentous occasion
for two reasons, Insofar as I am able to determine, this is the first
symposium of its kind to have ever been held in the Air Force. And I
frankly can not think of three more important subjects than science,
philosophy, and religion for men who are charged with national defense
to discuss anu study. I might even say with the defense of the free
world, While I am not a scientist or a philosopher, and obviously not
a man of the cloth, I nevertheless would like to say a few words from a
layman's standpoint on these three subjects.

I look upon the interrelationship of science, philosophy, and
religion as the three-way foundation of the whole man, Science provides
man truth ard knowledge of the physical laws of the universe; it provides
man with the physical and material things of life, Karl Pearson has
said that scilence may be described as a classified index of the successive
pages of sense impressions, which enables us readily to find what we want,
The latter part of his statement is very important but in no wise accounts
for the peculiar content of the strange book of life. Science tells me,
as a layman, a great deal about the material and physical things of life.
But I must turn to philosophy and to religion for the contents of that
strange book of life. Philosophy gives me, as a layman, the general
facts and principles of the reality of human nature and conduct, of logic,
etuics, esthetics, metaphysics, and the theory of knowledge. Philosophy
glves me truth and knowledge regarding the mental and moral aspects of
life,




But science and philosophy cover only two of the three important
facets of my life. For the third, the spiritual aspects of my well-
being, I must turn to religion. It is only from religion that I can
gain truth and knowledge of the spiritual contents of the book of life;
and since I am a layman in all three fields, I look to the scientist
for truth and knowledge in the scientific disciplines, to the philosopher
for truth and knowledge as to my mental well-being and for guidance in
my social conduct, and to the theologian for truth and knowledge of my
spiritual and moral well-being. I would hate to think of having to wend
my way through the peculiar contents of that strange book of life without
assistance and guidance from all three of these vital elements of my well-
being.

Now many people hold that a good portion of the truths expounded by
science, philosophy, and religion are in conflict--that one contradicts
another. I feel that one of the principal purposes of this symposium is
to bring together experts in the fields of science, philosophy, and
religion and let them explore for a short time these alleged contradict-
ions, I venture to say that these alleged contradictions are not as well
fcunded as most persons believe, that when they are thoroughly analyzed
tney will become less apparent as real contradictions,

And again welcoming you to Kirtland, I want to thank all of those
responsible for the development of this symposium, Such a symposium is
the brainchild of Chaplain Stowers; but I am sure he will agree with me
that credit for all of the arrangements go also to several others, too
numerous to mention., I wish for all of you, leaders and participants,
a stimulating and profitable time of sharing truths, thoughts, ideas,
and experiences which can strengthen and make more effective your lives
and your vocation,

In closing, I received, this morning, a telegram from the Chief of
Staff of the Air Force and from the Chief of Chaplains. It is very
short and I would like to read it,

Greetings to you, your distinguished symposium leaders,
chaplains, and all who take part in the science, philos-
ophy, and religion symposium. It is my prayer that during
this week a common language will lead to a renewed faith
and further commitment to truths. (Signed) Robert P,
Taylor, Chaplain, Major General, USAF,

Again welcome. I believe you are next on the program, Col Gilbert.
COLONEL GILBERT

Let me join General White in welcoming you all here this morning.
It is a real privilege and an honor for the Weapons Laboratory to join




with the Chaplain's office here in sponsoring this symposium. As
General White indicated, this symposium was the brainchild of Chaplair
Stowers, who thought it might be a good idea to have a discussion of
science, religion, and philosophy held at the same time that a religious
mission was being conducted here at Kirtland. One of our regrets was
that we were not able to obtain a rabbi to participate in the program
this morning. We made several attempts, but each time something pre-
vented the individual we had invited from attending.

Morality is often thought to be the responsibility of the churches,
the schools, and the home. With some of the problems that exist today
in this country, it is obvious that these groups alone can not do the
job, or at least are not doing it at present, Indeed, there are some
people who say that even though church attendance is at an all-time high,
the influence of the church on national, and even on some personal
affairs, is lower than it has ever been in the past, We charge the
schools with all kinds of responsibility: training our children and
imparting knowledge to them. But if the troubles that we are having
with teenagers in a number of areas are any indication, the schools have
not been able to discharge this responsibility we thrust upon them,
Obviously, a lot of this discipline and philosophy of life and morality
starts at home, Something has gone wrong in many of our homes,

There are those who feel as I do that it is the responsibility also
of business, of labor, and of government to try to do something about
the morality that exists in the United States today. We in the Weapons
Laboratory are concerned about this problem too.

So it seemed very appropriate when Chaplain Stowers suggested this
symposium, that we take on a joint responsibility with him of planning
such a meeting. I conditionally agreed to go along with the idea provided
&« few people in the Laboratory would take on the responsibility. However,
because some of us older people apparently have not done the job the way
we should, I thought it might be most appropriate if we turned over the
responsibility and all of the arrangements to a group cof younger officers
in the Laboratory. I was very gratified; the response was wonderful.

At the first meeting we had about fifteen people present. They volunteer-
ed to do all the work, One of them, Captain Roberds, even volunteered

to be chairman of the group. However, he had to leave town and Lieutenant
Troutman ended up with a fair amount of the responsibility. Now, instead
of just talking about what is wrong in the country, and pointing. the
finger at somebody else, the object had become, '"Let's get a stert on

the problem. Let's try to do something ourselves."

And so that is the principal purpose of this meeting--to get some
background from people who have thought at some length about the subjects
of science, religion, and philosophy and how they are interconnected,
people who can give us some help and a start on how to tackle the problem,




Hopefully, the people in the audience will interact with the :reakers
and ask questions. We purposely held the size of the gxoup towit so

that there could be this kind of interchange with the speakers, and they
have assured me this morning that they welcome such an interchange.

Our moderator for the next two days is an old friend of mine and a
friend of many of you, Lt Col Lew Allen., Lew took his Ph.D, in physics
at the University of Illinois. He spent a couple of years up at Los
Alamos, where he had quite a responsible job. Then he came here to the
Special Weapons Center and was in what is now the Laboratory, then the
Research Directorate for a substantial period of time, But finally he
was transferred to Washington, where he is now in the Office of the
Director of Research and Engineering. He works with Dr, Hall who is
the Deputy Director for Space. It is my pleasure to introduce our own
Colonel Lew Allen.

LT COLONEL LEW ALLEN

Thank you, Colonel Gilbert. 1It'is a great privilege to participate
with you in this thought-provoking symposium, The questions to be
addressed here today and tomorrow are of great significance to many of
us. There are but a fortunate few of those who have delved very deeply
into science and who have achieved any great equanimity of spirit in
their personal relationships with religion and science. The majority
of us have uncertainties, and we are often perplexed.

It 1s hoped that the discussions that will follow will encourage us
all to apply intelligent thinking to those matters which are not always
subject to objective analysis, but are perhaps the most important matters
of concern,

After each of the talks which will occur today, there will be an
open period of discussion, It would be appreciated if the questions
today would be addressed to the subject of the speakers' talks. For
those of you who have questions which depart substantially from that,
but which pertain to the speakers' competence, we would like you to
write these questions on cards which are available *o you on the desk
outside the door; you can pick them up as you go out, These cards may
then be handed in and will form the basis for the part of the panel dis-
cussion tomorrow.

The proceedings here today are being transcribed, sn for those of
you from the audience who ask questions of & speaker, please pause just
a moment after obtaining attention and iet someone hand you or bring
close to you one of the micrcphones. We will then be assured of obtain-
ing your question as a matter of record. The transcriptions which are
made here will be used to provide the published proceedings of these
meetings which will be available some time after ‘ce symposium. On your
program you have an application blark with which you can ask that these
proceedings be sent to you,




FATHER ALBERTSON'S TAIK

LT COLONEL ALLEN

The first speaker today is admirably qualified to initiate our
symposium and to set the tone for the discussions which are going to
take place, Father James Albertson is an Assistant Professor of Physics
at Loyola University in Los Angeles, He has a Ph.,D. in physics; he is a
Roman Catholic priest of the Jesuit Order., 1 take great pleasure in
presenting to you Father Albertson.

FATHER ALBERTSON

The summer of 1964 is a time of divided loyalties. We see Goldwater
Democrats and Johnson Republicans. It may occur to you, therefore, that
I am simply following this mood of bitter-sweet mixtures, being a priest
and a physicist, and that really I should be serious and make up my mind
which it is going to be, If so, of course, then that is one of the dis-
advantages of wearing two hats (or perhaps I should say of wearing two
collars)., There are compensating advantages, however, and I shall try to
make full use of them. I am hopeful, for instance, that you will weigh
my remarks with whatever earnest of authority may derive from having
tried to deal with both sides of the issues in a professional way, as a
priest and as a physicist. Generally speaking there is nothing quite
comparable to the view one gets from the inside looking out. It is not
the only possible view, but it is a singularly interesting one.

Renaissance scientists, you know, often wrote in Latin, and it is
sald one of them entitled his major work "De Omni Re Scribili et
Quibusdam Aliis.'" Roughly translated that means '"On Everything under
the Sun and Then Some.'" Our discussion of such a wide-ranging topic
as science and religion may seem to be comparably ambitious. But perhaps
the field can be narrowed somewhat and a portion of the difficulty
removed if we begin with a working definition of science and religion.

1 do not know how acceptable they will be to others on the panel
and in the audience, but for the purposes of my discussion I propose
the following operational definitions:

Scientist: A man whose concern or competence is with the
technical aspects either of pure or applied
physical science, or of the mathematicized
social sciences,

Religious Man: One who believes in the existence of a
personal God to Whom he prays.




Undoubtedly there are many persons who consider themselves scientists
and who are not included in the definition I have given. Undoubtedly,
too, many consider themselves religious men and yet do not pray to a
personal God. Without contesting their right to define categories
differently, I have chosen these definitions because they do fit a
great many cases, and because in terms of these rather narrow defini-
tions the comparison between certain aspects of science and religion
can be put more forcefully.

It is fair to say that in our contemporary society many scientists
are not religious men--using our operational definitions for science and
religion--and they feel that their scientific training and mentality are
in some way responsible for their lack of belief in a personal God. 1In
other words, their intellectual orientation as scientists prevents them
from asserting the existence of a personal God to Whom they can pray.
Quite possibly there are statistics available in this matter, but I do
not have them. 1In any case, however, most of us who are scientists can
attest from personal experience that the number is a large one. Equally
large, perhaps, is the number of religious men who avoid or depreciate
science for what they consider to be religious reasons. But I shall
not be concerned with them this morning because their stand poses much
less of a speculative problem in the mid-twentieth century.

Our concern, then, is with the widespread feeling among scientists
that religion and science are incompatible., What I propose this morning
is a closer look at the intellectual character of both science and
religion in an attempt to pinpoint the origin of that impression. It is
not enough merely to observe that the excessive sentimentality and overly
anthropomorphic imagery in which some religious people have indulged is
a peripheral aberration that should be discarded. Nor is it enough, I
think, to suggest that some scientists abandon their rather philistine
rejection of all human experience not reducible to meter readings.

These attitudes have long since been discarded in responsible religious
and scientific thought, The problem, rather, is one which intelligent
and sophisticated men find in the inner structure of religious and
scientific thinking. It is the examination of this structure, therefore,
that I propose. In this way we may hope to isolate a critical point
that could serve as a focus for discussion, either during these days

or possibly at some later time.

Might a scientist feel unable to pray to a personal God because
he finds in history a dramatic record of conflict between dogmatic
doctrinal positions of religious bodies and the free-ranging inquiry
of scientific thought? There are instances of this, of course, The
most celebrated is the seventeenth-century dispute between Galileo
and the Holy Office, From this dispute Galileo suffered much, and the
Holy Office, I may say, has suffered long. In that unhappy incident
one has clear evidence of an appeal to religious orthodoxy being used




to oppose a scientific concept, Now surely the Galileo trouble in
some w1y embodies a fundamental point of the historical opposition
between science and religion, but the simple historical fact of the
incident can not in itself explain today's situation, Even though
it would be impossible for the Galileo incident to be reenacted in
the Church of 1964, many scientists still feel unable to adopt a
religious attitude, and for reasons which are totally unrelated to
the historical conflict., A change in the historical situation has
eliminated certain extremes of emotion on both sides, but a funda-
mental opposition is still felt to exist,

Let me first state succinctly what I believe the root cause of
this opposition to be, and then we can examine it in more detail and
with more care,

On one side the scientist sees religion proposing a number of
affirmations such as '"God exists and hears our prayers.' These
affirmations are quite beyond the range of our perceptual experience;
they are untestable; and yet they are said to be unquestionably true.
They are beyond the range of perceptual experience because you can
not see God as you see your neighbor; you can not talk to God as you
talk to your neighbor; and you can not elaborate a crucial test of
the truth of the statement that God exists and hears our prayers.

And yet the religious man says this is unquestionably so., The scien-
tist, on the other hand, is molded in an intellectual tradition which
has a far different attitude toward statements about nonperceptual
reality. To a scilentist, only more or less probable assertions can
be made about such reality, any one of which can be questioned or
discarded, and all of which must in some way or another be testable,

On the basis of rather considerable personal and vicarious exper-
ience and testimony, I suggest that it is neither their proper repug-
nance for the folk customs of some religious people, nor their
disquietude in the face of some historical incidents which is the
common caus2® of the estrangement from religion felt by many scientists,
Rather, it {s the above-mentioned diversity of viewpoints or intellectual
attitudes. In that area of nonperceptual experience may we make un-
testable assertions that are firm, or must such assertions be only
tentative and probable? In other words, can we have in that area only
probabilities or may we also have some variety of certitude?

A closer look at these two opposed poles of probability and
certitude is in order.

The philosophers and logical analysts have been plagued by the
infinite variety and types of certitude, and you will find no agreement
among them on clear and precise definitions of certitude. If you will
permit me, therefore, I am going to short-circuit speculation and give




a practical, operational definition of what I mean by religious
certitude, 1 would define religious certitude as the quiet assurance
of the presence of a personal God which a man requires and has when he
prays to God. Now this definition can be meaningful to you only if you
interpret it in light of your own psychological processes. You can not
speak, for example, with any confidence to someone whom you think may
not be there, listening., The imaginative picture which accompanies
this confidence--whether it be the burning bush of the 0ld Testament
that was not consumed, or whether it be the venerable and awesome
patriarch--is quite unimportant from our point of view (although it
does have a very great cultural significance), The important and
relevant fact is that a habit or practice of prayer requires a firm
conviction of God's existence, and this conviction is unlike any kind
of probability, however high that probability might be from a psycho-
logical point of view. A religious man's certitude or firm assertion
of God's existence is not measurable by any confidence level or degree
of probability. It is simply different, Now the same kind of asser-
tion and assurance may not exist with regard to other religious doctrines,
but I will say a word about that later. So in some areas, at least, as
far as we have discussed it, the religious man has certitude,

Turning to the scientist, you see a very differ:nt situation. By
reason of his training in the development and application of physical
theory, the scientist is conditioned to speak of nonperceptual reality
only in terms of probability statements., With the exception of a very
few, rare individuals who are becoming lost in a logical quicksand of
infinite regression, all scientists will agree that they can know with
certitude, for example, that a particular piece of apparatus is before
them on the laboratory table, that this apparatus shows a meter reading
of approximately such and such, and so on, But that is an element of

perceptual experience; you can see and touch the apparatus. The certitude

one has there is a certitude about something perceptual. In the non-
perceptual area of experience, the area where physical theory is con-
ceived and operates, probability reigns.

Let us take a rapid glance at one such theory. The mos: funda-
mental and successful theory that we have in science today, the one
that comes closest to unifying physics, chemistry, and biology, 1s the
quantum-mechanical theory of atomic and nuclear structure. And this
theory gives us an essentially statistical picture of the universe,

It says, for example, that while we have no certainty that this parti-
cular quantum of radiation will ionize this particular atom, we can
calculate the probability with which it will do so. With large numbers
of quanta and large numbers of atoms ionization probability gets very
high indeed, so that we can rely with some certainty on the operation
of such practical devices as fluorescent lights. In the last analysis
of theory, however, the underlying phenomenon is described by quantum
mechanics in statistical terms. The quantum-mechanical universe of
atomic and nuclear structure is unavoidably statistical. It is a
probabilistic universe,.




Probability in science goes much deeper, however, than the makeup
of any one specific theory such as quantum-mechanics. The customary
view of all theory in science is that theory serves only to provide
successive approximations in a line of more and more adequate attempts
to account for experimental reality., ' A theory is created only that it
can pave the way to a better theory. Theories are, in a way, self-
devouring. Thus none of the conceptual schemes and none of the con-
structed entities of a given theory can be affirmed to image with
certitude that world of reality which the experimentalist probes and
prods. Newton's theory of gravitation gave way to Einstein's general
theory of relativity, and relativity will one day give way to something
else--probably,

Testability, too, is a property of physical theory. Theories must
lead to statements which can be compared with experimental findings in
a qualitative or, preferably, quantitative way. This numerical compar-
ison betwcen experimental measurements and the prediction of theory
forms a negative test for the thecory, in the scnse that whereas it can
not prove a particular theory, it can certainly disprove some theories,
And although passing a number of these negative tests does not establish
the validity of a theory's basic notions in any logically rigorous way,
it does give the scientist a certain confidence in his theory; he does
accept it as a working principle. 1If his theory were altogether un-
testable, the scientist could not have that confidence.

Clearly this scientific attitude toward knowledge, this intellectual
spirit which is characteristic of science, can generate opposition to
the certainty with which a religious man affirms God's existence. The
object of the affirmation--God--lies beyond the range of our perceptual
experience, and the statement that He hears our prayers is one for which
no test can be devised, The scientist considers it possible that an
adequate explanation of the universe requires a God--a cause heyond
those with which he can deal--just as he considers it possible that
quantum mechanics may be superseded by another theory, But the important
point is that he is not certain, and of course onc can not pray to a God
Who only probably exists and Who only probably listens.

Richard Feynman has an uncommo..iy frank and lucid way of putting
things and he puts this rather well, I think,

Today, he says, we can not see whether Schrodinger's
equation contains frogs, musical composers, or morality--
or whether it does not. We can not say whether something
beyond it like God is needed, or not. And so we can all
hold strong opinions cither way.*

* Lectures on Physics (Addison-Wesley, 1964), 1I, 41-12,




Now this statement is a sharp statement and it is uncommonly common-
sensical, The 2cientist is conditioned to doubt the finality of any
expression of our growing knowledge; his doubt is tolerant, but none-
theless it is still a doubt,.

And I would ask you to note carefully that the question I pcse is
not whether quantum mechanics or Schrodinger's equation can prove the
existence of God, but whether or not the scientist, intellectually
conditioned by such theories as quantum mechanics, can be certain of
something beyond his perceptual experience.

If this, then, is the state of affairs, and 1 believe we may
fairly consider it to be so, my proposal is that we examine religious
and scientific knowledge more closely in order to see if they are, in
fact, so diverse as they are imagined to be. It may turn out that both
science and religion have areas of firm knowledge in which there are
some assertions about nonperceptual matters that may not be questioned,
as well as areas of pliant knowledge where concepts and structures are
continually being reshaped, refined, and reordered by inventive and
creative minds, Should that indeed be the case, then recognition of
the existence of such a similarity might open minds on both sides which
were previously closed., Certainly it would facilitate communication.
Hopefully it would foster mutual understanding.

Let me sav a word about science--in particular, physics. The areas
of what I have just called pliant knowledge are very obvious in physics.
Those quantum-mechanical statements about atomic processes we mentioned
are always statistical; they deal with probable events. And even the
status of quantum mechanics itself as a working physical theory is hypo-
thetical or provisional, The probability interpretation of the wave
function, due to Max Borr, the attendant statistical expression of
transition probabilities, and all the rest that goes with it are well
known to the physicist. Few people will contest that interpretation,
and no one has contested it successfully, Equally well known--again
if you allow for the inevitable number of dissidents--is the nature of
physical theory as a hypothetico-deductive system. Theories are hypo-
theses from which experimentally verifiable laws are drawn, and a feed-
back mechanism is constantly working to 2djust theory to experiment,

That is the pliant knowledge ir. physics, and it is obvious. But
not so obvious in physics {s what I would call the area of firm knowledge
concerning the ronperceptual. It is not so obvious, but it is equally
real and discoverable. At the basis of every effort in physics there
are two firm convictions about the world of nature: first of all, it
operates in a consistent fashion; and secondly, this consistency can be
accounted for. There is, in other words, a consistency which can always
be described with at least asymptotic quantitative accuracy by construc-
table theories. Of course I can not really prove that every physicist
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gives firm assent to those two propositions. I can only draw on my
experience which indicates that they do, and I suggest that your
individual reflection also will show it to be the case. And note
especially that the two propositions we just mentioned--nature operates
in a consistent way. and this consistency can be accounted for--are
concerned with something which is not an object of perceptual experience,
and that neither of those propositions is a testable proposition.

The consistency of physical phenomena is not an inescapable object
of our experience; our perceptual evidence just does not take this
consistency and lay it out on display before us. 1In fact, anyone who
has ever worked in the laboratory is quite aware of the apparent incon-
sistencies of physical phenomena; it is those apparent inconsistencies
which spur further experimentation., Nor, on the other hand, is the
possibility of constructing successful theories an object of experience.
Of course that possibility is compatible with experience because we all
know that the growth of science has been nothing other than a succession
of successful theories. Each one of those theories was found in time
to be deficient and was superseded in whole or in part even though it
did meet the difficulties of its own day. But whereas it may be com-
patible with past experience, the affirmation that every difficulty to
be encountered will be only a temporary roadblock in the future progress
of physical theory clearly goes beyond our perceptual experience. And
for the same reasons, neither the consistency of physical phenomena nor
the recurring success of physical theory is the subject of a testable
proposition. And yet the physicist affirms both, at least indirectly
by his dedication to his science, He does it with conviction and he
does it with constancy.

The point I would like to make here is that the physicist (or the
scientist) is making a firm affirmation whose object is beyond perceptual
experience, an affirmation which is not testable. Whatever view the
scientist may take of physical theory (and there are many views)--
whether he sees it as invention, or discovery, or a combination of
both--and however the scientist takes his stand on consistency--whether
absolute or quantum-mechanically statistical--he is nonetheless unshake-
ably convinced that physical theory is an increasingly more accurate
parallel to the consistency of natural phenomena. That is what I would
call the area of firm knowledge in science.

Are there similar areas of firm and pliant knowledge in religion?
Yes, very definitely. In talking about science it was most important
to emphasize the existence of the nonexperimental but firm assertions,
because that was the point most likely to be overlooked in examining
physical science. With religion, on the other hand, and especially
Catholicism, it is mcst pertinent to stress the conjectural, the tenta-
tive, and the pliant areas of knowledge or affirmation.
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That the religious man makes firm assertions I think is quite clear;
we have just been discussing some of them, The range of those assertions
differs, of course, from one religious body to another. 0ld Testament
Judaism, for example, insisted upon the existence of one God Who had a
speclal providence and care for those who observed His law, And although
the form of that particular affirmation, as it is found in Deuteronomy
for instance, was conditioned by the historical situation in which the
Israelites were fighting against cultural assimilation by polytheistic
neighbors in Canaan, the essential message of the affirmation was easily
perceptible. The affirmation is repeated on a more universal scale in
the prophetic books of the Old Testament. To this message New Testament
Chriastianity added the assertion that Jesus Christ is the Son of God Who
has come to restore estranged mankind to its true filial state. And we
could take other examples from other religicus bodies.

So much for the firm assertions of religious man. Now, in speaking
of the pliant area of religious knowledge, I shall confine my remarks to
the one area with which I am personally familiar in a professional way,
namely Roman Catholic theology.

One of the functions of theology is to order and correlate religious
knowledge in terms of philosophical and psychological concepts. All past
and contemporary developments in philosophy and psychology are available
to the theologian, Quite evidently this is an area of pliant knowledge,
because change and development are coantinual here, So, however excellent
the theology of a given age, by its very nature as an intellectual dis-
cipline 1t must anticipate and assist in its own eventual modification
and 2ven replacement through a clear recognition of the tentative and
transitory character of many of its insights and systematizations,

When Thomas Aquinas wrote his Summa Theologica, or Resumé of
Theology, in the thirteenth century, he was structuring the firm affirma-
tions of New Testament Christianity according to a philosophical framework
derived in large part from Aristotle, Quite similarly, Augustine in the
fifth century wrote his theology in a Platonic tradition. But neither
the theological system of Aquinas nor that of Augustine constituted a
firm affirmation of Christianity, Roman Catholic or otherwise., And this
notwithstanding the favored status which Thomism eventually achieved.

You may know of the historical situation in the late nineteenth century,
when, in the face of something very much like intellectual anarchy in

the Catholic Church, Pope Leo XIII declared the theology and philosophy
of Aquinas to be a guide for Catholic theologians, Subsequently a con-
siderable body of Thomists, as they were called, grew up in the Catholic
Church. The Catholic theologians of today, having assimilated that base,
show new orientations in this continuing development of theology. Men
such as Karl Rahner, Yves Congar, John Courtney Murray, Edward
Schillebeeckx, and Hans Kung are expressing the same primary, firm
affirmations of Christianity which were of concern to Augustine and Aquinas,
but they are expressing them in the tested concepts and structures of our
own day.
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Let me give one instance of this tentative theology I am talking
about. Injustice and mental or physical suffering are certainly facts
of experience, yet at the same time Christianity firmly asserts that
God Who is all-powerful is also good. How then can we reconcile in
our own minds the existence of evil with the goodness of God? This is
a problem for theology. To this classic problem of evil, various
solutions have been posed by theologians, no one of which has achieved
any notably universal recognition, There is a long and agitated
history of the question if you care to go into it. But the lack of a
universally acceptable theological explanation of the problem of evil
does not cause the Christian to question either the goodness of God or
the fact of evil. It simply means that Christian intellectuals have a
continuing challenge in face of them. And that is true with many other
questions of theology as well. Aided by the insights of the past, the
theologians of today are able to see further and more clearly than the
theologians of an earlier age. And upon the work of these men of the
twentieth century, in turn, will be built the theology of succeeding
generations. Such is the area of what I have referred to as pliant
religious knowledge.

My remarks this morning can be quickly summarized.

In their thought structures both science and religion reflect a
basic pattern in man's search for understanding. There is an initial
firm assertion that goes beyond perceptual experience and is untestable,.
For the religious man, as he has been defined in this talk, that asser-
tion is "God exists and hears my prayers.'" For the scientist it is
"There is an accountable consistency in natural phenomena.'" By the
continuing effort at elaboration of more inclusive coherent structures
or concatenations of these concepts, deeper insights and more refined
correlations are being sought. The theologian has mined more deeply
today into our knowledge of man and our knowledge of scripture, and he
is bringing much new relevance to his systematic theology of morality
and doctrine, The scientist is researching new advances in physics
and chemistry, and he is articulating just a bit more finely that
interface between mind and matter.

Certainly my remarks this morning are only the beginning of a
beginning, Some of the most interesting questions still lie ahead.
What, for example, are the origins and what are the foundations of
those firm assertions which I say we have found at the basis of science
and religion? Where do they come from? Are they individual and pri-
vate, a matter for each man alone to discover by himself, or do they
derive somchow from cormunal experience in a religious or scientific
community? And so on. There are many other questions, all of which
will have to be treated at another time. The scope of the discussion
thus far has been very sharply limited, and the conclusion that I
would draw from it is pointed and, I think, important; namely, that
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science and religion--however different their languages and objectives--
share a common intellectual pattern. An understanding of this fact
should open the way to communication and should aisc open the way to
more mutual concern. Although at this moment in time the outcome of
that communication does not have the clarity and detail we might prefer,
we can have every expectation that the outcome will be a happy one,.

QUESTION - Father, when you say that there is a consistency that the
scientists are searching for, this consistency in physical reality,
what do you really mean by consistency?

FATHER ALBERTSON - Let me put it in simple terms; I meant something

that is simple and not very elaborate., If I perform an experiment

today and arrive at a particular result, the experiment performed by
another man at another laboratory under the same conditions (insofar

as possible) will give the same reproducible result., Thus there is

not an essential chaos in our experience of reality. We do not find

one thing happening now and tomorrow, under identically the same con-
ditions, somethiig quite different happening. There is a basic consist-
ency, repeatability, or reproducibility in our encounter with reality,.

Now I said that such consistency is not absolute. It certainly is
not, for 1if every experiment merely reproduced the results of the previous
experiment, then there would be no advance. Generally one finds that
what looks to be inconsistency arises because the conditions of the
experiment have been changed.

QUESTION - Father, as sort of an extension of what you have said, it
seems that your ideas indicate that once a scientist has reached a
certain level of certitude in the area of firm knowledge, his basic
preoccupation is with the theory and not with that certitude; whereas
in the religious area the basic preoccupation of a religion would be
with the certitude itself and not with the theory of theology, theology
then taking the role of just aiding one in coming closer to that certi-
tude. Would you care to comment on that?

FATHER ALBERTSON - Let me make a twofold comparison here. We started
off by talking about the religious man, and then in a moment we were
talking about the theologian. Now this is my fault, I should possibly
have made it a little clearer that "religious man" and '"theologian" are
really two different titles. It is a concern of the theologian as a
professional to take what I call the firm assertions of religion and
then structure and order or correlate them in terms of philosophical
and psychological concepts, That is his concern as a theologian. But
he does nct lose his concern with those basic firm affirmations them-
selves. As a religious man he still is vitally concerned with them,

Of course it is not necessarily true that every theologian is a religious
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man. There are people who operate in what we would call a theological
area (such as scriptual exegesis, for example) who are not themselves
religious men. But apart from that type of person I would say that the
theologian does maintain his interest and vital concern with the basic
firm affirmations of religious beliefs, even though he is, as a pro-
fessional, concerned with the interrelation of these ideas, their
correlation with philosophy, psychology, sociology, and so on. The
professional interest has added to, or is an extension of, his religious
interests. Now the scientist is, strictly speaking, a professional

elz ;orator and user of physical theories. So the scientist correlates
very well with the theologian, He does not correlate exactly with the
religious man as such. Does that add anything to what went before?

QUESTIONER - I think so. What I seem to be saying here is that the
theologian and the physicist are perhaps analogous, and perhaps the
layman and the religious man are analogous in their relationship to
science and religion; but does it not seem that without the aid of
theology in religion, just as without the aid of theory in physics, a
man has about as much trouble accepting certain beliefs in religion as
he would have in the area of physics? In other words, without being a
scientist, how does a man come to the conclusion that there is a certain
uniformity in the universe, and that it is knowable and so on?

FATHER ALBERTSON - There is as much Sunday supplement religion as there
is Sunday supplement science. You can accept your science from the
Sunday supplements and accept with it a certain number of conclusions
about the structure of the universe. I imagine one of the most common
areas for this would be cosmogony, that is, studies of the origin of
the universe. There are elaborate physical theories in cosmogony which
require sophisticated nuclear physics and mathematics; but they yield

a certain number of apparently easily understandable conclusions,
People can and do read these conclusions in the Sunday supplements,
accept them as fact, and go off with heads full of scientific notions.
But they really have not done justice to themselves as people with
intellect and understanding of their own. If they have had any kind of
an intellectual background, they would attempt to get behind some of the
conclusions to the reasoning that went into them. And to do justice to
themselves they must.

I think that today there are nore and more people who are aware of
this, They realize that to be intelligent, educated laymen (not scien-
tists, but simply intelligent, educated laymen) they have to know some-
thing about the innerworkings of science. One of the major programs in
almost every college of liberal arts I know of is to provide precisely
that intellectual insight into science which the educated man needs.

Now the same thing holds true in religion. There are a certain
number of religious truths which a person may accept from one source
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or another, usually from the community in which he lives. He can accept
and act on these assertions or principles without further examination.
But this again is not doing justice to his own intellect, his own mind.
One should want to examine the foundations of such statements, whatever
they be. The intelligent man will be urged on to prote and prod into the
intellectual foundatinns of his religious beliefs,

In a sense, then, every religious man should be a theologian, to the
extent that his training and intellectual capacity allow. He should no
more rest with a Sunday supplement religion than the educated layman
should be content with a Sunday supplement science. So, although the
religious person is not a professional theologian, as an intelligent
person he should have an interest, nonetheless, in theology and pursue
it to the extent that he is able under the various limitations that he
faces,

QUESTION - Let me ask you something more fundamental. You used the words
Christian intellectual, There has been a lot of debate about whether
these two words should be used together at all, I would like to have you
comment on this, and could you start off by defining what you think a
Christian is?

FATHER ALBERTSON - I took my definition in this talk from what I think

is a common denominator of Christianity: the New Testament's affirmation
of Jesus Chri.. as the Son of God Who has come to restore mankind to a
filial state--that is, to restore mankind to its sonship with God, Now
this can be interpreted, and in fact has been interpreted in diverse

ways by different Christian denominations. But if you want the common
denominator of Christianity, that is what I would give. A Christian,
then, is a person who accepts Christ in that role,

Now is it possible to put the term intellectual and Christian
together, taking Christian as I just used it? I frankly do not see the
opposition myself. I would simply argue from the fact that there are
many Christians who are deeply committed %o their religious beliefs in
an intelligent way, who are also very intellectual people, who are
recognized as scholars in their own field--generally a secular field--
and who give all the credentials of intellectuals that are obtainable
in our Ph.D.-conscious society. So I would argue first of all from the
co-existence of intcllectual and Christian in any number of men to the
possibility of intellectual Christians. You can not argue against the
fact, The fact always demonstrates the possibility.

But perhaps that is not, after all, the most convincing discussion
of the question which you have raised. The question is current, and it
has a considerable literature. We are certainly conscious of a problem
in the universities and colleges which we run in the Catholic church,
Cultural difficulties were behind us to be overcome. I hope that there
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are none ahead of us yet to be surmounted. But the problems we are
facing are, I would say, exclusively practical ones, not theoretical,
And one by one we are managing--if not always to solve them completely--
at least to alleviate them.

QUESTION - The statement you made about Jesus Christ being the Son of
God, is that being compatible with the second statement you made of
intellectual inquiry?

FATHER ALBERTSON - Well, it certainly is not incompatible. If you say
that, as a matter of fact, there are many Christians who have never
applied their intellectual equipment to examining a statement like that,
then [ would agree with you. There are many who have not. But the fact
that many have not does not lead us to conclude that it can not be done.
I certainly would urge, and I am sure everyone on this panel would urge,
that it be done.

There are many difficulties one can anticipate and worry about.
But when we actually come to grips with them, they are not the insur-
mountable hurdles we thought they were. We may have been leaving out
a large body of evidence that it never occurred to us to consider, T
would suggest that perhaps the most pertinent aresz of evidence available
today for the Christian intellectual which was not available twenty years
ago or fifty years ago is our much deeper contemporary understanding of
the archeological and linguistic backgrounds of the Scriptures, both the
0ld and the New Testaments., Biblical archeology has grown as fast in 1its
own way in the last twenty years as nuclear physics. It does not grow
so spectacularly, Occasionally an incident like the finding of the
Qumran scrolls near the Dead Sea receives wide publicity. But this is
only one incident in a long and continuing history of growth of Biblical
archeology. Now all the theologians that I know have applied themselves
assiduously to the study of new developments in Biblical archeology and
have found that they shed a great deal of light on theological questions.
They shed a great deal of light on understanding what is contained, for
example, in the apparently simple statements of the New Testament. We
are developing today a much better understanding of how the particular
books in the New Testament, the gospels and the epistles, actually came
to be written, to what extent they are a record of observed facts by
eyewitnesses, to what extent they are, on the other hand, an expression
of the faith of the early Christian community. All these things we know
better today than we did twenty years ago, and they are the sort of
things which the intelligent person, whether he be a professional
theologian or not, should become aware of if he is concerned with having
an intellectual grasp of his religious beliefs rather than a rote Sunday-
supplement understanding.

DR, TRUEBLOOD - We have three terms in this symposium, philosophy as well
as religion and science. A very important part of philosophy is moral
philosophy. I wonder if the speaker would say a word about the moral
basis of science?
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FATHER ALBERTSON - I presume that when you ask that question that you
have in mind the use of scientific developments and findings in a moral

way.

DR, TRUEBLOOD - No, I mean moral conditions which makes science possible.
The integrity of the reports, for example. It seems to me this is a
very important aspect of science,

FATHER ALBERTSON - As scientists we exist inside a community and we
accept from other people a great deal of scientific information which

we ourselves obviously have neither time nor opportunity to investigate.
I have never measured the gravitational constant myself, for example,

but I presume it is what I can find in various handbooks., Why do I
believe that? Well I think this 1s a faith in the objectivity of scien-
tific reporting and the cross checks built into it which have grown up
in the scientific community over centuries. I suppose it could be
traceable back to the first scientific socleties of England, France,

and Italy in the seventeenth century, in which various groups of scientists
cane together to discuss their findings, and publish results. An atmos-
phere was built up in which it was very difficult not to be honest. You
were reporting to your peers who were competent to judge your findings;
you were reporting to men who had performed, possibly, some of the very
same experiments., And what you said was analyzed closely and critically.
So I think that integrity of reporting is a property of the scientific
community; in other words, the confidence we have in scientific reporting
can exist because we belong to a scientific community, We see much of
that today in looking through the Physical Review. We find similar
experiments being done by different groups, different institutions.
Brookhaven and CERN, for example, often work on similar problems, and

it would be very difficult (not to say foolish) for a man in one of
those institutions to publish bogus findings. I do not suppose we could
say that it has never happened in the history of science. I am sure it
has. Scientists, neither more nor less moral than other people, would

be inclined to fudge their data just like anyone else when it might be

to their advantage, But there are good checks built into the system
because we exi-t in this scientific community.

QUESTION - Dr. Albertson, the illustrations that you gave concerning

the difference between pliable knowledge and certitude in science was
very clear in my mind. The illustrations of the certitudes, I would

say on reflection, would be completely accepted by almost all scientists,
It seems to me that the illustrations you gave of pliable knowledge in
religion also are pretty clear. But what is not so clear, to me anyway,
are the illustrations of certitudes in religion. I wonder if you could
give some that would be anywhere nearly as widely acceptable as the
certitudes that you illustrated for science?

FATHER ALBERTSON - In talking about certitudes I think there is one
fairly obvious distinctien that should be made. I am sure it occurs
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to everyone, but perhaps it would be helpful to point it out explicitly.
There is, on the one hand, a certitude which I may have, personally, on
the basis of particular evidence leading me to that conclusion. On the
other hand, there is the possibility of my communicating that evidence
to you in a way which will lead you to the same conclusion I drew from
the evidence. Now if 1 am certain of something on the basis of evidence
which I have, I may in fact be able, or I may in fact not be able, to
communicate the evidence to you in a way which will lead you to the same
conclusion. I may or may not be able to do this. But that is not the
same thing as saying I may or may not be certain,

So we have here the added question of communicability. There are
some things which are more easily communicable than others, and in the
scientific area communicability is generally very high--not as much in
terms of those basic convictions about consistency, and so on, but in
terms of all the other materials with which the scientists deal. For
the most part they can be expressed in graphs, equations, and in
numbers; and these are communicable, Definite experimental conditions
can be set up for given observations. These can be reproduced, and
results compared. So communicability is very high in science.

Communicability is not nearly so high in other areas. It is not
nearly so high in philosophy, for example. I do not know many questions
on which philosuphers will agree. What starts as an agreement usually
ends up as a very subtle disagreement.

In religion, then, I would want to distinguish between the personal
certitude a religious man may have on the basis of evidence which is
convincing to him and the possibility of communicating his certitude to
someone else. That there is more communicability in science than in
religion, I grant; it is simply the fact of the matter. But can we say
that there are more scientists who are certain about the consistency of
phenomena than there are religious people who are certain about one or
another assevtion of their religious doctrine? I do not know. In any
event a h.ad count is irrelevant,

There is something else that may be useful to mention here, for
if not immediately applicable it is at least on the periphery. Appreci-
able disagreement exists among religious people on questions which I
would call theological questions--much more disagreement than agreement,
But I suggest that if you examine the essential content of basic reli-
gious beliefs of all kinds, Christian and non-Christian, you will find
rather striking similarity. I mentioned before that there are images
which go along with certain affirmations. Because these images change
from culture to culture, you will find diversity in visual representa-
tions. You will also find diversity in theology because religion has
been expressed in conceptually different philosophical schemes. I am
certain (and Dr. Northrop is an expert on this point) that religion of
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the East has never found it appropriate to express itself in the same
philosophical concepts as religion in the West, But with regard to
certain essential_affirmations which lie behind these further elabora-
tions (visual images and conceptual schemes) you will find remarkable
similarity--for instance, the existence of a personal being on whom
mankind is in some way dependent.

In Babylonian mythology there are early creation stories from the
second and even the third millennium B.C. We read them today and find
them highly anthropomorphic and rather grotesque fantasies. Enuma Elish,
for example, speaks of one band of gods warring with another band of gods.
In a personal combat of champions one god kills the leader of the oppos-
ing forces. He then splits this god in two and forms the earth and the
sky, and so on., Behind this literary imagination is an essential, basic,
religious affirmation; namely, that somehow or other these people, these
Babylonians, are dependent on a personal force which 1s outside their
control. They may see the manifestations of this force in various ways--
the floods coming and making the land fertile, for instance. All this is
beyond their control and due to a personal force.

I would say, in general, that the apparent disagreements among reli-
glious bodies are in muny cases on a rather high level of theological
articulation and not so acute on the basic levels of fundamental affirma-
tion. In any event you will find more similarity than dissimilarity,
certainly more similarity than is at first apparent,

QUESTION - Father, I am not going to say this very well I am sure, but
you spoke rather contemptuously of the Sunday supplement type of religion
or sclience, and you encouraged one to intellectually peruse deeper into
these things. And yet it seems to me that we must accept Sunday supple-
ment type things which we do not have time in our lifetime to peruse.

The speakers of this symposium are far more advanced in science, philos-
ophy, and religion than I could ever be, even if I should take one of
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