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FOREWORD

! In August 1965 the Air Force Weapons Laboratory at

. Kirtland AFB, New Mexico, sponsored its second symposium on
Science, Philosophy, and Religion. Prominent speakers were
invited to contribute papers and discuss problems which
bridge at least two of these disciplines.

From the earliest inception of the symposium, Major
General John W, White, Air Force Special Weapons Center
Commander, Colonel Raymond A. Gilbert, Air Force Weapons
Laboratory Director, and Lt Col Willis L. Stowers, Kirtland
AFB Chaplain, enthusiastically endorsed the concept. Major
William Dunn, as Chairman of the symposium, made a significant
contribution, The editors wish to thank the following members
of the Weapons Laboratory who provided both time and energy:
Lts Richard C. Brightman, Raymond J. Lawrence, Fred J. Reule,
and Dr. Palmer Dyal. Finally, the editors wish to thank Mrs,
Frank Parr who transcribed the talks from the tapes, not an
easy task at best, and Miss Freddie Berryhill who prepared

2 the final mats.

The transcripts of the four formal talks and the informal

' discussions are published essentially as they were given. The
formal talks have undergone revision by the speakers and they,
therefore, have been checked for content. This was not done
with the proceedings of the second day. Several of the
participants were concerned about publication of presentations
which were spontaneous. The editors, therefore, suggest that
the reader bear these comments in mind and qualify any literal
interpretation,

EDITORS:

Capt Richard M. Roberds
Capt David M. Ericson, Jr,
Lt Henry F. Cooper, Jr.

W. W. Troutman
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INTRODUCTION

CHAPLAIN STOWERS

For those of you who are with s for the first time, wel-
come; and for those of you who shared with us last year, we're
glad you are back. From the very inception of this Symposium,
support, enthusiasm, assistance, and cooperation have been
accorded by the staff of General White, because he himself has
been one of the enthusiasts, Also, Col Gilbert, the Director
of the Laboratory, his staff and the committeze have done practi-
cally all of the foot-work in preparing for this Symposium, We
hope that through this Symposium you will find that there is a
partnership, that there is a correlation, between science and
religion which must come about if we today are to be complete
persons. We must learn not only how to circumnavigate Mars,
probe the power of laser and other objects of advanced science,
but at the same time, we must learn not only how to live, but
how to live with power and control,

We now take great pleasure in presenting to this audience
for our 1965 Symposium, the Commander of the Air Force Special
Weapons Center, General White,

GENERAL WHITE

Thank you, Chuplain Stowers., Good morning ladies and gentle-
men, It is again my pleasure and privilege to welcome our very
distinguished participants in this year's Symposium and you
ladies and gentlemen who have come to hear the discussions which
will take place today and tomorrow., Last year our Symposium
carried the title, '"Science, Philosophy, and Religion." I note
that the planners for this year's Symposium have substituted
the word ethics for religion. While I haven't inquired into
their reasons for doing this I don't propose to quarrel with
them about it. But, for the purpose of my introductory remarks,

I am going to stick with the word religion because, as I under-
stand it, philosophy encompasses the field of ethics, whereas
religion embodies other important considerations not covered by ﬁ
science, philosophy, or ethics, I note with pleasure that some

of our speakers here this morning have taken the liberty of
including religion in the title of their discussions.




If there is a common denominator of the three subjects,
science, philosophy and religion, I believe it would be
knowledge and truth, All three have as their basic objective
the search for knowledge and truth., Science is a search for
the general laws which relate to the nature of the universe
and to the nature of man. Philosnphy searches for the facts
and prinicples of the reality of human nature, logic, ethics,
aesthetics, metaphysics, and the theory of knowledge itself.
Religion searches for the knowledge and truth of mans relation-
ship to God and of man's spiritual and moral well being. It is,
therefore, of considerable importance to have gathered together
in a single symposium a group such as Father Henle, Prof Margenau,
Prof Nagel, Prof Rabi, Dr. Sarkar, Prof Lehmann and Father Clarke.
All of these gentlemen are eminently qualified to discuss with
us the knowledge and truths as understood and believed by them-
selves with respect to science, philosphy, and ethics. As with
last year's Symposium we plan to record the proceedings and,
in due time, publish them for those who desire copies. Again,
it is a distinct pleasure to welcome you to Kirtland Air Force
Base, I regret that my schedule is not going to permit me to
be with you for the morning session but I hope I will be able
to join you later today and tomorrow. Colonel Gilbert, you're
next on the program,

COLONEL GILBERT

Thank you, General White, I would like to add my welcome
to our distinguished guest participants and to each one of you
who are going to be with us for the next couple of days., One
of the reasons that we in the Weapons Lab wanted to sponsor for
a second time, a Sympusium in this general area was that some-
times, being principally a technical organization, we get a
little bit too tied up with science. We also get a little too
impressed, I think, with the things scieace can do and we some-
times forget some of the things science cannot do, We think
that science is important, not only in the work that we're
doing, but we also feel, or at least I feel, that a well-
educated man today must have an understanding of science and
technology and its impact on our entire social fabric, Science
is important but it takes science and technology plus the
humanities to make a well-rounded, well-educated individual.

We need to look though at some of the other sides of the
picture. For example, one of the things that science and tech-
nology does not give us is a sense of values, There is no way
to describe in a technical sense what beauty is or what is right
or wrong. We find that in a lot of our everyday dealings, in
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the work that we do, it isn't all science and technology, but
a lot of it has to do with ethical problems, There 1s always
the question of how to treat other individuals, organizations,
and agencies, The question of trying to resolve what consti-
tutes conflict of interest, for example, is a serious problem
which people are grappling with at all levels of the Federal
Government, The question of the relations with contractors,
how do you deal fairly with all contractors and still, at the
same time, get a reasonable product for the government? These
are not questions which science and technology alone can solve.
Another reason for a Symposium like this is to try to provide
a Jittle perspective. I am continually impressed by the way
we throw around certain words or phrases. For example, at the
time of the first atom bomb, .e talked in terms of kilotons

of yield., A kiloton, is a thousand tons equivalent of high
explosives., And later with the thermonuclear weapons we
started talking about megatons, Now we attribute to the
Russians a hundred megaton weapon and yet, I think, that very
few of us really appreciate what a hundred megatons really
means, Oh, we can make calculations as to what effect this
weapon might have at various distances but I do not think we
really have an appreciation of the impact of such a weapon,

on a nation, state or city, And, I think we sometimes tend

to forget the pcople part of the science and technology and
the impact of what we are doing on people. Perhaps this
seminar will help us direct our vision to some of the con-
sequences of the work we are doing.

I am also reminded of some of the discussions the press
has prompted regarding an apparent conflict between the people
in the Office of the Secretary of Defense who use computer
analysis to determine the direction the Department of Defense
programs will take and the people who value the so-called
military judgment, Now I find, in talking with senior people
both in the Office of the Secretary of Defense and in the
services, that this is not a real conflict. Nevertheless,
some segments of the press have tried to build it up; military
judgment of senior,.experienced people on one side and McNamara
and his computers on the other side., I think most people
realize that you have to have both, There are some problems
that computers can solve very well and that if military judgment
flaunts the basic laws of physics, military judgment is most
likely going to be wrong., On the other hand, it is extremely
difficult to program on a computer what actions are going to
be taken in various countries throughout the world; what
government is going to be overthrown next and why; and what
the consequences will be, These matters are matters for
judgment, they are not matters that can be solved in a technical
way with a computer program,




In the May 1965 issue of Fortune Magazine, Bush, one of
the grand old men of science, wrote an article that I would
like to suggest that you read., It is entitled, '"Science Pauses,"
and in some respects this article could well set the tone for
what we are going to do here. Dr, Bush appreciates very well,
at least from my point of view, the role that science has to
play in modern society,

I would now like to introduce our moderator for the next
two days, He is Major William Dunn, who is with the Directorate
of Science and Technology in Hq USAF., Bill was born in 1930
and he seems young when I look at my birth date. To show that
we are a well integrated organization, he graduated from the
Naval Academy in 1952, He took his Masters Degree in 1957 from
the AFIT, I believe at that time Dr. Lehmann was Chairman of
the Physics Department there, and then he was sent down to
Texas A&M, a regular civilian university, where he finished his
PhD in Physics in 1963, working in molecular spectroscopy. Bill
has been heavily involved in the nuclear weapons effects research
and test programs that were proposed by the Air Force for work
under the Defense Atomic Support Agency. He is well aware of A
the programs we have here at the Laboratory and of the people
in the Laboratory who have been concerned with our efforts,

He understands physics well; he understands nuclear weapons N
and some of the awesome effects that can be produced by these

devices, and, Bill has a broad enough background that he under-

stands the other side of the coin, that is, some of the ethical,

the philosophical, and the religious questions, So, it is with

a great deal of pleasure, that I introduce our own Major Bill

Dunn,

MAJOR DUNN

Thank you Col Gilbert, It is a real privilege to participate
in the second Weapons Laboratory Symposium, I think the continued
interest at all levels of the Center and of the Laboratory in this
type of endeavor is refreshing indeed when this age of specializa-
tion seems to push all of us into military and scientific stereo-
types that don't really seem to have any real concern outside of
our own immediate fields of interest. To demonstrate how the
learning of man applies to the purposes of life is not only in-
tellectually stimulating but I believe of necessary and real
concern to each of us. Because, ultimately in our own lives we
must resolve this question for ourselves,




et teen e e e s i

I have several procedural announcements which I would like
to make, There will be a period after each talk today when we
will entertain questions from the floor. The questions which
cannot be handled at that time should %“e written down on the
cards that will be provided. These written questions will then
provide the basis for our panel discussions on the second morn-
ing., Then, during the second afternoon we will reopen the panel
to discussion of questions from the floor. Since the proceedings
are being taped for publication, we ask that when you present a
question and are recognized that you wait until the microphone
is brought to you so that we can hear all the question. We
also ask that you identify yourself and your affiliation, I
want to add one last note in line with what General White
mentioned. Some of our speakers have already indicated that
the word religion was explicit in their minds in the title of
the conference and we were interested to note that it had been
changed when we arrived. However, it is linked with ethics,
and it even could be considered under philosophy. However, we
would like to include in our mental title of the conference the

word religion.




FATHER HENLE'S TALK

MAJOR DUNN

I would like to introduce our first speaker who is Father
Robert Henle, a Roman Catholic Priest in the Jesuit Order. He
has a PhD from the University of Toronto and is author of numerous
publications including, Method in Metaphysics. He is a past Dean
of the Graduate Schocl and is now Research Administrater and
Academic Vice President of St Louis University., His talk, "A
Search for Personal Commitment," should provide a fitting opening
for our Symposium,

FATHER HENLE

Thank you, Major Dunn., First let me say that I'm very happy
to be here with you, that I'm honored to find myself in such
distinguished company and extremely interested in being able to
talk to you about matters cf such great importance. With all this
talk about religion, however, I hope that the fact that my talk
is the only one that does not have religion in the title will not A
lead you to think that T have any predjudice in this matter.

I am going to talk about what I have cailed a personal
commitment. I'm going to attempt to avoid using much technical
terminology either of a theological or a philosophical or even
a humanistic type in order to keep this in a common matrix of
ordinary conversaticn and of ordinary human experience. When I
talk here of a personal commitment, I'm talking about an individual's
involvement in, acceptance of, or dedication to something which
serves for him as being of primary importance in life, It
involves truths, principles, facts, or values all wrapped up into
an integrated human experience and human reaction, The search
for this kind of commitment, the cowmmitment which will involve the
total personality cf the individual is common, I think, to the
whole of humanity. I don't mean to say that every man or that any
man at every turn in his life is involved in a search for some
ultimate sort of personal commitment, But, it is characteristic
of the human race that we do look for something of this sort and
we try to construct for ourselves some sort of commitment. From
the theolegical standpoint this is a universal search for God.

From a philosophical standpoint you could say it's a universal

search for a meaning in life in general and particularly in one's

individual life.. From a psychological standpoint we could say it’s

a search for completeness and integrity and the fulfillment of

human nature, of man's desires, and of man's longings. From an 3
epistemological standpoint we could call it the ancient search for

wisdom as opposed to a search for knowledge.
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A personal commitment of this kind is personal because it
involves each individual in the very roots of his being of his
experience of himself and of what he is, I think, that Cardinal
Newman's distinction between notional and real assent would serve
us well here in attempting to distinguish the kind of knowledge
and the kind of value acceptance that constitutes a real personal
commitment. From ordinary knowledge, particularly certain kinds
of ordinary knowledge, this distinction between notional and real
assent can be described somewhat roughly as follows; there are a
lot of abstract propositions, particularly in the formal things
that we learn in school and in various other disciplines, to which
we assent, We have a conceptual understanding of what they mean,

a kind of abstract understanding; but we do not accept them with

any personal adherence, nor with any deep realization of what they
mean., A crude example of this would be what we read in our newspaper,
For the most part we have not.onal assent for the hcrrible things we
read in the daily press, Such as, 20,000 Chinese starve to death,

76 people burn to death in an airplane, and we turn the next page

and reach for the next piece of toast and go on. Do we know what

it means that 76 people were burned to death in an airplane?
Certainly we understand these words; we know what they mean. We

know what it means to die of hunger, sure. But, what affect does

it have on us as we read it? We accept it, we know it, we understand
it, a purely notional abstract kind of acceptance of this fact and
these propositions and this meaning. A totally different kind of
thing from what it would be if it were our own child, who is dying

of starvation, or if it were some of our loved ones who burned to
death on a plane, Then we would have a personal realization, this
would become part of our personal experience.

To make knowledge or truth, whatever we accept, whether in
philosophy or in science, in psychology or religion, this kind of
personal commitment means that we have to have a personal realization
of it, It has got to come home to us; we've got to feel it as well
as know it; and we have to understand it and realize it as well as
accept it simply as a fact or value. The other point is that the
only way this can be realized and can be made part of me as a
person is that it be rooted ultimately in my own experience. I
cannot take abstract knowledge and abstract truth and turn it into
a personal commitment unless it is related somehow to a basis
within my own experience. Now this is not a simple matter and I
am not pretending either to define experience or indicate the kinds
of relationships that such active knowledge must have to it; but,

I defend a general proposition that unless a piece of knowledge or
acceptance of value can somehow be, however indirectly, related back
to each individuals personal experience, it can never become part

of the knowledge to which he gives what Cardinal Newman calls real
assent, It can never become part of the motivation of a personal
commitment; it can never become part of one's individual personal




knowledge, This is the kind of thing we have to have to achieve
wisdom, to achieve a personal commitment, The search for personal
commitment, of this kind, I believe, goes on in the life of every
man, When I say search, I'm talking of different situations. In
the case of some adults it is a search that begins with a collapse
or a total lack of a personal commitment, a sudden awareness of
emptiness in ones life, of having a lot of material things and a lot
of knowledge but no purpose or direction to life, no overarching
view which gives a person guidance in making the moral decisions,
in carrying cn the human enterprizes, in which we all find ourselves.
Some kind of commitment which can, in turn, dictate to us either
our religious actions and pcsitions, or our ethical actioms, or
our moral actions, Then, the search can begin, Or, in the case

of anyone who has a perscnal commitment or a quasi or pseudo-
personal commitment that has come from family, education, and
tradition in our culture, As a mature adult, and particularly

as an educated adult, such a person at some pcint in 1ife finds

it necessary to make it a more personal matter and relate it to a
more personal experience and a mcre personal acceptance. I am
saying that this personal commitment cannot exist in an educated
individual within our culture, perhaps in no one, simply by means
of convention, indoctrination, tradition, or social pressure,

This is part of the great problem in this age, The search for
personal commitment in our culture really is a search which becomes
incumbent upon every person as he matures, as he comes to be an
adult intellectually, mcrally, and personally, regardless of what
he has brcught to his adulthood.

I'm not saying that we should discard everything that we have
from traditicon, family, or from our early education, but that we
have to reexamine it at some point in our adult life, or maybe for
a long period in our adult life, to make it truly ours within this
culture., T would like to point to some facts, some situations
which exist within our culture which makes this so important for
us in the present situaticn. Anthropelogists have pointed out that
there is a great deal of realism, in a humanistic sense and not a
philosophical sense, of earthiness, of genuiness, in peasant culture,
There they have very little formal education but a lot of contact with
nature, with the earth, with earthy emotions, These people live close
to nature and are not surrounded by a lot of social and physical
situations that isolate them and protect their privacy. There is
reality in this limited culture to be sure and there is a kind of
a personal depth that we scmetimes do not find in the sophisticated,
cosmopolitan product of an urban civilization at a high level of
intellectual deveiopment, I think that there 1s something within
our culture that makes this difficult, In our educational system
we attempt to build into each individual an overwhelming amount of
abstract knowledge, a vast system of symbolized concepts of the most
erudite kind; not things like an apple, which we can show a child.




With these enormous systems we attempt to recapitulate, in a way,
the cultural history of the West, At least, we do this with all

the scientific, logical, and humanistic discoveries that have been
made from the times of the Egyptians and we cram this into a few
years of a man's life., So, our education is very formal, its highly
abstract, and its highly sophisticated. It's loaded! And, one of
the basic problems is that the abstract knowledge we give an indi-
vidual is so vast compared with the amount of his personal experience
that you create a whole world of notional assent in every modern
man's mind. And, its very difficult for him to assimilate this
batch of knowledge, this understanding of theoretical systems, this
vast amount of fact, which he just barely grasps.

We were just listening to Col Gilbert talk about the enormous
amounts of explosive power which you grasp by an abstract calculation
but you cannot grasp by any reduction to something which you can
really experience, I can experience the explosion of a firecracker.
I can relate things back to this; but, the things that we're talking
about cannot be related, The average man is lost when he hears
about the distances which we're now spanning with space probes., 1In
a sense, what it's doing to space is making it plebeian. We don't
really appreciate it any more; because, we have such vast conceptual
abstractions with regard to it. This makes it very difficult in
any man's education to find those pieces of knowledge, that insight,
that understanding, that realization which must be brought Dack
somehow to the reality of individual experience so that it can
become part of his personality. The modern product of modern
education somehow can be thought of as the kind of personality
with knowledge attached to it. The person is under control of it,
but attached to it, not integrated into it., The vast amount of
formal education which we obtain is one of the reasons why it
becomes very difficult for any individual in modern society to
incorporate within his personal commitment what he has actually
learned, and to bring it to bear upon his personal commitment.

And, because we have overwhelmed our people with this enormous
amount of knowledge, it is very difficult for any individual to
determine what parts of his knowledge are relevant, Where can he
leave the notional? What, of all this, is relevant to me as a
person in making my personal commitment to values and value systems?
Where is my guide? The philosophers certainly aren't doing much
guiding. The scientists aren't doing much guiding., Where is the
guide inside the world of learning that's going to do this? If
we select randomly, or grab for pieces, we might leave the most
fundamental piece of knowledge, the piece that has the most funda-
mental importance for me as a human person, up In the notional
area and never bring it to bear., We know, to a large extent,

what pieces of our knowledge to bring to bear on a technical
problem, But, what pieces of our notional knowledge should be
turned into real assents so that I can be a fully integrated




human being is a very difficult problem. And, it#%4 obvious, that we
can't possibly turn every bit of our notionally accepted knowledge
into a real assent., We can't do that, If Descartes had achieved
his goal, or if modern science could achieve its goal, and we could
live for a thcusand years, maybe we could do more of this. But,
actually in the present state of mankind, we can't do it. This is
one of the reasons that makes this problem extremely difficult in
face of modern culture.

The other thing, of course, is that we have grown into a
sophisticated culture which we’ve become accustomed to describing
as a culture of pluralism. In fact, its part of the American boast
that we're a pluralistic society in many different ways, racially,
nationally, religiously, and politically. We have right-wingers
and left-wingers and in-betweeners and people that don't know what
the difference is between the right and left wing. And, we have
atheists, orthodox jews and pious Catholics and all the rest in
our culture, We're very proud of our culture but it creates a pro-
blem for individuals, This is vastly different from a culture in
which there is a predominate kind of acceptance and underlying set
of moral values and religious beliefs, which everybody accepts and
which simply are there as much as the atmosphere, or the flag, and
everybody's got it and you take it into every part of society and
you appeal to it no matter where you are, This latter type of
culture provides a solution to the problem because it gives every-
body the backup of a social commitment, which, because we are part
of a society, can through social intercourse become a personal
comnitment. And, of ccurse, because all of these cultures, all of
these religions, which have been develcped by human beings, have a
good deal of realism in them and a good deal that has come out of
human experience, it can serve, whatever mixture of other things it
may have, as a rough guide for people to live by, But, you throw
people into a society, such as ours, where you do not have this
kind of social background, where if a man is going to be a Catholic
or an Atheist or a Nazi, he's got to stand on his own feet and make
up his own mind, then you have problems, We have a society which
has increased the need for doing it personally while it has
simultaneously increased the difficulty of doing it personally.

Well, I see no real solution for an educated person in this
world in which we're living except that he has to make certain
choices, with regard tc the knowledge that exists in the world,
and he has certain fundamental opticns., To me one of the basic
approaches to the question of, what knowledge is relevant to the
situation, and how I can use that knowledge with reference to my
own personal commitment in my living, immediately points to the
importance for the individual person of what many of us would call
epistemology. So, T am taking a position that 1 can see, in the
pattern that I've just described, one piece of human knowledge or
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alleged human knowledge, that is relevant to the individual choice,
This 1is in regard to the other pieces of knowledge which constitute
my personal commitment and how I arrived at it, Now let me illustrate
this. I'm going to talk about two basic options within epistemology.
One is an ancient option which reappears in every generation of
philosophers and intellectuals in different forms, and that has been
reformulated even in non-western cultures. The fundamental option
is between a philosophical realism and any kind of a thing which
isn't a philosophical realism. Many people who lie on the other
side of realism feel that they don't want to be bunched with a lot
of other people over there but, it seems to me, this is the point
where a line can be drawn. You can also draw other lines. But,
here is a fundamental option which has to be made. Now, I know that
there are some philosophers who argue that it makes no difference,
When the geologist climbs a mountain, if he's a Kantian and doesn't
believe that the mountain is there, but it is a product of complex
machinery within himself, or if he's an old line Thomist who thinks
the mountain's mighty real indeed and that its there without him,
this makes no difference in the report he makes to the National
Science Foundation when he goes home, or as to what rocks he found
on the mountain, This is t~ue enough. All this proves is that
geology isn't that deeply written into human life. But this is

an option, I think, that has to be faced and which we all face
whether we're philosophers or not; as a matter of fact, we all

take an option here, If we're not philosophers we make it in a
very realistic way but in a very sloppy way. If we're philosophers
we do it in a very delicate way but a very unreal way. And, I
don't know which is the better way. As a matter of fact, it is
much better if we make options, that are this fundamental, by
understanding what we're doing, rather than making them by accident
or implication., I would say, that, for most people, this option

is made by accident and implication.

Now, for the cther option, and I'm probably inaccurate in
talking about this as being a real option because its more of a
spectrum of possible options. This other one had to do with
what position you're going to take with regard to the deployment
of human intelligence into different forms of knowledge. The
basic words, I guess, in epistemology, are words like intelligence,
reasoning, knowledge, and truth; in a sense all these words correlate
according to whatever philosophical position you're going to take.

If you maintain that there is no possibility of any kind of certitude
about things, you really are saying that truth is relative or non-
existent, and you are really saying that all knowledge is relative,
So, this is a kind of a mobile of words and when you blow on it all
the words assume a new position; this is what happens when you take
these words into different philosophical contents. Now, you can
take different positions which will be a different kind of motion

of air against this mobile. Some philosophers and philosophers of
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science take the position that the only kind of valid human

knowledge that we've got - and that's not too valid - is that

which we achieve by the scientific method, So, you ask, ''What N
do you mean by scientific method?" Now here again, you've got

some options to make, If you take a very narrow view, scientific

method turns out to be the fundamental methods of physics, chem- =
istry and biology, and those which have been transferred by analogy
and readaptution into other areas of knowledge. I'm doing this in
a very rough way because the definition of scientific method is a
very difficult matter. We have some notion of what we mean if we
start with the disciplines in which we recognize that scientific
method exists. If you say that's the only kind of real knowledge,
then you have to say that philosophy has no independent validity.
Consequently, if the philosophical positions are going to be
dictated by the current positions in physics, biology, and so on,
you get one set of relevant knowledge for making up your personal
commitment, If, however, you take a pluralistic view of the

world of knowledge, and say that this is not the whole truth of

the matter and that there are differences which have differentiated
themselves in the course of human culture, which can be designated
as having a certain kind of method which is proper to them, and
that these sciences and disciplines can do certain things, and

the things they can do are determined by the kind of technique and
methodology and the internal constructual scheme that has been
developed for them, then you're in a much more free-wheeling
situation; and, in fact, a much more difficult one.

Once you've decided that there is only one line of human,
cultural development in which you can expect to find knowledge,
wisdom, and truth, and this line becomes the salvation of a
personal commitment, you have found a relatively easy way out,

But, you might say, that's only one line, there are alternatives:

philosophy also has an ancient tradition of independent methodology

and it does have things to contribute which depend on its methodology

which physics and chemistry can't contribute; and also there is a

whole humanistic tradition which is less precise, but nontheless

is deeply relevant to human 1ife. The latter applies human

intelligence to human 1ife in a different kind of approach, however

you want to describe it, And, no two humanists will describe it

in the same way. But, looking at it from the outside it appears

to be very different from the way an empirical psychologist begins

to analyze and to work out experimental and operational definitions,

Think about some of the great dramatic studies of human character

types, then read personality psychology, see what a vastly different

approach this is, Well, if you begin by not limiting yourself to

one approach, then you've got a much more difficult task of

determining what is really relevant for your personal commitment '
as a human being? Because, you've got a wide range of disciplines
to choose from.
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Let me put this another way., I think most people today
would be afraid to put themselves in a position of saying, that
we should make knowledge decisions independently of intelligence,
I can see some cultures in which this might be the right thing
to say, and which would be accepted; but in our culture nobody
is going to put himself against intelligence. So that another
way of stating the option, that I've just described, is to talk
about the kind of definition of intelligence you are going to use,
Perhaps definition is pot the correct word., But, you must point
to some of these things when you're dealing with ultimate things in
experience which are not constructed but which are given. You
can't really state a definition without distorting it. You have
to say what you mean, and then point to it and put people through
the experience of it. It's like the famous story from the French
Academy where a group of philosophers began to discuss love, one
young man was very vehement in talking about the philosophy of love,
and some of the older omnes locked at him and said, what do you know
about love, nave you ever been in love? He said no, but I've
studied it. And they said, oh, you don't know anything about it,
you don't know what love is. So he thought about it a minute and
got up and went out., Five vears later he came back, He said,
I'm ready to discuss it now; because, I've been in love and I
know what it is, Well, there is a great deal of truth to this.
And, therefore, with regard to intelligence, one of the difficulties
the philosopher and the psychologist is faced with is the question,
that, as soon as you begin to define intelligence you tend to place
some kind of a preestablished form on it and limit it. So, one
way of describing intelligence would be by describing the efforts
of intelligence which you're ready to accept as belonging within
its range. I think that in many of the philosophers of science
and education you get this mobile shifting., You ask, what is human
intelligence? Human intelligence is that power we use by a scien-
tific method., And, so, the scientific method then beccmes a
definition, a primary definition of what intelligence is.

In John Dewey, for example, I think both of these get shifted,
because of his effort to broaden scientific method and yet identify
it basically with the method of science and at the same time use
it as a definition of intelligence. In John Dewey intelligence gets
squeezed down, scientific method gets broadened and the whole mobile
becomes a little fluid. But this is the kind of thing that happens

if we are attempting to lay the problem out and look at it. Therefore,

I would say that for an educated man today, one of the fundamental
problems that he's got to solve, in order to put himself in the way,
first of having a really truly personal commitment and secondly of
having an intellectual commitment (not that it's all intellectual

because my perscnality is not just a pure piece of intelligence, but
that it's intellectually acceptable and that it’s inteilectually sound)
is that he's got to make up his mind on certain epistemclogical issues.
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And, therefore, I would say that within the whole of modern culture,
one of the things to which everybody, in some fashion, is bound to
address himself is this question of the validities and the varieties
of human knowledge, their limitations and their possibilities, taken
in a total context and in an effort to define human intelligence,
Now, I've laid this out as a problem, I think we can discuss this

as we have more time, I've taken the approach of attempting to
point out what seemed to me to be some of the basic problems when
you try to answer the question that's in our Symposium program,

The program is "To demonstrate coherent interrelations among science,
philosophy and ethics, or how the learning of man applies to the
purposes of life,"

Now, I've tried to point up what I've considered to be some
of the basic problems in answering this particular question, and
you've noticed the problems that I've pointed up really are critical
to the statement of our program., For, in order to demonstrate
coherent interrelations among science, philosophy and ethics you
must face a fundamental epistemological problem, What kinds of
knowledge? 1Is philosophy a kind of conclusion from science? 1Is it
speculation that is eventually eliminated by the progress of real
knowledge, which is science? Is it a kind of vague charting of
the future course of science? What about ethics? What is ethics?
Is ethics a psychological discipline? Is it a philasophical
discipline? Do we have to go to our emotions for ¢« chics? The
epistemological problem is basic to any kind of interrelationship
here, and 1t is also basic to bringing to bear upon the purposes
of human life any knowledge; because, knowledge comes to bear upon
human life only through us, So, what knowledge and how much, and
in what way we use knowledge at this level of personal commitment
where our ethical decisions are made, where our religious decisions
are made, and where our primary human loyalties are made, are not
in the area of notional assent. 1I'll just give you one experiment
related to this problem, I feel very strongly about this; because,
I have tried to teach philosophy for years to people who were only
18, 19, 20 years old, when I myself felt that I was barely beginning
to get enough experience to have some notion of what some of the
philosophers were talking about, Directly after the first World
War, at St Louis University, spontaneously all of our ethics
professors said that they had never had such fun teaching ethics
in all their academic careers., And the reason was that they had
veterans coming back, who had been through human situations and
had been forced at an early age to make very mature decisions and
very mature judgments about other people, and were put in
situations where they couldn't just laugh it off or regard it as
something to think about later, Well, they had to make decisions
on which lives, character, and sanity depended; so, when they came
back and went into a classroom and began talking about ethical
problems it was not a lot of notional nonsense as it is to the
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average college student who has none of this experience, These
people had experience which made this real to them, They could
really get down and talk about the implications of these exper-
iences,

MAJOR DUNN - We're ready to entertain questions from the floor,

FATHER CLARKE - I would like to take this occasion to point out
some of the problems we should be handling during the next two

days that come out of Father Henle's talk., Once you speak, as

he did, of the personal commitment, it seems to me that you're
speaking of the whole., When I use the term person that's a term
referring to the whole self, whereas if I use the term scientist
it's just part of my activity., Hence, I would like to ask him,

and to challenge all of us here, that once you're trying to get
personal wisdom, isn't it necessary to have some kind of vision

of the whole, some kind of single ultimate goal in order to set

up a hierarchy or system of relations between these different types
of knowledge. Therefore, would Father Henle accept that the problem
he would have to answer must be set to all the parts in relation to
the whole, And how does one determine that whole?

FATHER HENLE - Are you using '"whole'" in two different senses, the
"whole" person and ‘the ''whole'" of knowledge of the world?

FATHER CLARKE - A vision of the whole purpose of the universe,

FATHER HENLE - I trust your version of the whole is to put every-
thing into a relationship. Well, then naturally this is true,

but if you're in a search period you can't make a leap to a whole
and then come back and put everything in order, When you're in a
search for something you begin to search around for pieces through
which you might get to a whole, This is why I think it is so impor-
tant that you at least make options about the kinds of knowledge.
For instance, the knowledge of a typewriter, I would rule rather
quickly in a search as not revealing anything, that is, as giving
me any footage to move further, If a man makes up his mind that
real intelligence, is limited to four disciplines, and that other
disciplines are simply either pseudo-disciplines or dependent upon
these basic disciplines, then where does he move within this frame?
To put it a little bit more concretely, a man comes into a modern
university and asks, I want to learn about man, or he asks, where
can I learn about man? And you say, well, what do you want to know
about man? And, he answers, I just want to learn about man. This
is a primitive question that you have to answer before you get
cultural development., Well, you might say that experimental
psychologists say a lot about man and you can study with them,
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And, there is an anatomy department, and they say a lot about man,
Also, the physiology department is doing a lot of work on the
emotional state, and the biochemists, they're studying the metabolic
changes that are used in emotional states too, and there's a funny
group up in the attic called the philosophy department, and they
know something about man, Where do you go to find out about man? :
Well, let's use this search against the spectrum of possible
disciplines, Certainly the view of the whole requires some basic
view of man and let's call it a kind of correlating or a guiding
view of man, Now, where do you go to get that? Who gives you that?
Do you simply take everything everybody has said and add it up?

Now, if you do that your're going to find yourself with some very
funny propositions. It will rank scientifically the way a rag, a
bone, a hank of hair, rank as the description of a woman., You
simply can't do that. Now where can you break through and get a
norm? This is the question., I think that if you're in the search
period, you haven't got the vision of the whole that's going to
enable you to say that, I'm going to have to make an option at

this point in regard to what I think about these things, Because,
when you take a very extreme, of what I would call a very narrow
view of scientific method, about 50% of the disciplines I've just
mentioned would be ruled out. They haven't got anything real to

say about man, You can go to the anatomist and ask for the scien-
tific approach, you can go to the biochemist and ask for a scientific
approach, you could ask the philosophers for the same, but you
cannot go to the humanists, So, I would say that if you had a

view of the whole then you could come back and do it, But, I

think the problem that faces modern man in his search for personal
commitment is that he doesn't start out with any sure view of the
whole, he's got to work toward this, That's why the epistemological
option, seems to me to be of such crucial importance here.

FLOOR - May I state that the difficulty in most people in arriving
at a personal commitment, if we're talking about intellectuals, is
the responsibility and the fault of our education system. It's much
easier for a teacher to avoid letting the student think about the
facts, The student doesn't have time to think about the basic
things. A man is forced to accumulate a lot of knowledge and not
allowed to think, and when he does think he gets behind in the
class and before long he's flunked out., What happens is that it
takes many years after he graduates before he begins to realize
that all things that were taught to him really aren't so. And,
that a lot of it just doesn't hold true. This, I think, is what
makes arriving at a personal commitment so difficult; because,
arriving at a personal commitment as you're discussing, requires
the individual to really think, to really analyze, But, he's not
been allowed to think from the beginning, he's been schooled and
trained and beat down to the point where he is not permitted to

do this, Schwitzer says, '"We've given up the art of thinking, we
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don't think anymore," And, until a man has been doing research
and begins to realize that there is more to it than just one, two,
three and four, he's terribly naive., So, I would like you to
comment on that,

FATHER HENLE - The problem of getting far enough into a discipline
is very pressing on both graduate and undergraduate students, What
you say 1s true, Even within their own discipline they do not have
time to think about it or time to go through and make it real
personal, I remember a former Dean of the Graduate School at
Princeton, Taylor, a chemist. Once, in a discussion he was asked,
what's the best way to teach chemistry? He said, really, if we

had enough time, the best way would be to give each kid a lot of
chemicals and tell him to go off and play, arl wait for him to come
back with some questions and answers, But, of course, he'd be 60
years old before he finished freshman chemistry, The problem is,
2id I suppose I sh.ouldn't be the one to say this, that the most
dogmatic thing taught in undergraduate schools in the United States,
is the science courses, There is not an adequate exposition as to
how you come to these things., You get the students in their
freshman year and you teach them the most complex theories and then
somehow you pretend that you're establishing it by taking them into
a laboratory and giving them a preconceived little sample, The
sample fits perfectly because that's the way you build it, It's
frightening, The person most hurt by this is a BS in chemistry,
This fellow really thinks it's all worked out this way. It's
perfect, You have to get him in the graduate school, kick him
around, talk to him, beat on him, and then he begins to wonder
how do they establish these things, and what is the relation of
methodology to the kind of theories we've got. We should do the
latter in the specialties and do it across the boaxd., I once

said, and I hope nobody reports this back to our science depart-
ment, because I'm always getting in trouble with our departments,
that practically every PhD I know of that's come out of St Louis
University in science is a Doctor of Science and not a Doctor of
Philosophy because he doesn't even know his own disciplines. He
can go out to Monsanto and get a job and test soap flakes adequately,
but he isn't doing what you're talking about, this thinking business.
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PROFESSOR RABI'S TALK*

MAJOR DUNN - Our next speaker is Dr, I, I. Rabi, a most distin-
guished physicist, who received the 1944 Nobel Prize in Physics
for his study of the magnetic properties of the atomic nucleii.
He is a University Professor at Columbia University, a scien-
tific advisor to the President, to the United Nations, to NATO,
to the Atomic Eunergy Commission and to the Atomic International
Commission. He is also a past president of the American Physical
Society. His publications include, "My Life and Times as a
Physicist," as well as numerous scient.fic contributions. It

is a real honor to present to you Dr. I. I. Rabi,

DR, RABI - I'm delighted to be here and I can already see that
we're going to have a good time at this meeting. I stand before
you as the example of what Father Henle describes as a fourth-
year Chemist, and one who has been thoroughly indoctrinated.

My undergraduate degree is a Bachelor of Chemistry from Cornell,
and I'm an orphan, like the DeSoto automobile, because this
degree has been discontinued. I was very impressed with Father
Henle's talk. He certainly spoke like a true Dean, giving equal
weight to every discipline. He suggested that you have a problem
and that there are ways out of it. Being a true Dean he couldn't
tell you which one, I, on the other hand, am an honest-to-
goodness experimental physicist. So, I, in a certain sense,

have been there. I've never been a Dean, so I don't have to be
impartial. Therefore, I will present what almost necessarily

has to be a partial point of view, at least in the opinion of
nany, but, it will be the thing.

I'm very much impressed that we're even having this meeting
under the auspices of the Air Force, I'm shown again what a
remarkable and dynamic organization the Air Force is. How revolu-
tionary in nature and concept it is, I think in the ordinary
military organization, if questions like how one may ''demonstrate
coherent interrelations among scinrnce, philosophy, ethics" or
how "learning applies to the purposes of life'" arose, the military
hierarchy would send somebody down to indoctrinate the group.
There, there is but one point of view - the proper point of view.

*Ed, Note. Due to the press of other matters, Dr. Rabi was
unable to review this transcript prior to publication. The
editors assume responsibility for any errors incurred in
translating the spoken word to the printed page.
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And you would get it; not the kind of confusion you're going

to get from us, We are here as rank outsiders to talk about these
questions and when we go away, still keeping our original

opinion, we'll leave you confused.

I think this subject is particularly important, and I'm
glad to be here, in this Laboratory which tests weapons effects,
I happen to be one of the few people who was fortunate enough
to be present at the first atomic bomb test at Alamogordo.

I saw it happen and I had the immediate experience which Father
Henle has described, There is nothing like immediate exper-
ience; because, it is not knowledge but it is something which
becomes part of our viscera, our intellectual, mental viscera,
in the sense that our decisions are made within as a commit-
ment. In a certain sense, this is the educational problem

that we have, this feeling of actually being there, not as a
piece of information but as one of the elements which enter
into our decisions, both consciously and unconsciously,

I very much appreciate the concern which people have
working in the field of nuclear weapons effects. Col Gilbert
expressed it to us today in the talk we had before the meet-
ing, I think it's a concern of each one of us.

There is one further problem which we have to meet;
because, this is not just an individual concern. Somehow
in our system of morals and ethics, we lack a feeling of
common concern., When something is done nationally, in which
we are all involved, and for which we pay taxes, there ought
to be some kind of conscious yardstick of national or mass
morality rising above the individual morality, The latter
often finds itself powerless, There are many people, as you
know, who discussed the dropping of the first bomb on Hiroshima,
They considered it an immoral act. But, you certainly cannot
say that it was an immoral act on the part of the group that
dropped the bomb. And, you cannot say it was an immoral act
on the part of the people who developed the bomb, I, myself,
don't believe it was an immoral act; but how is this morality
to be judged? What are the norms? And, when we get to a
certain point, when the numbers are larger, or when groups
are organized under a national flag, or a state flag, or
whatever, one could guess the normal moral norms. I think
with the current advance of science where tremendous projects
require the combined efforts of thousands and millions of
people, somehow a shared responsibility and a shared moral
meaning must come into existence., I have talked with various
people, philosophers, religionists, and I have preached to
them about this, but so far I've seen very little in the way
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of books which would illuminate the problem. These remarks

were stimulated by both the setting in which we are and the

remarks of Father Henle who stressed the personal commitment. -
I do not wish to weaken these arguments; but, as members of

a tightly knit community, we also have a need for a mass

commi tment, -

Now, let me come to my topic. The word religion also
enters into the title of my talk, I don't want to decieve
anybody with the idea that I think that I know anything about
religion. All I know about religion is, as Mr. Atchinson
once said, "What I learned I got at my mother's knee and other
low joints." I think the great mathematician Hilbert was once
asked - what is the relation between pure mathematics and applied
mathematics? And he said - that's very simple. There's no
relation whatsoever, The same very eminent man, perhaps the
greatest mathematician in this century, told the following
story after the First World War, 1In 1917 in the midst of the
blockade, he had an invitation from the rector of a university
asking him to come to his house at seven in the evening., Now
he was tremendously excited about this invitation and tried to
figure out what it meant. And after long cogitation, he decided
that the rector had somehow or other gotten into the country
and had acquired a pig and they were really going to have a
feast., When he arrived at the rector's home, there were other
members of the distinguished faculty and he was certain that
his surmise was correct., Precisely at seven, the rector came
in and said - "Gentlemen, I've called you together to say that
I have the honor of announcing to you the beginning of un-
restricted submarine warfare." At this point Hilbert said to
himself, "I then realized that I was living among madmen, and
my only safety lay in imitating them down to the last detail,"
Well, I don't agree with imitating them down to the last detail,
because I believe each one of us has a deep social responsibility,
particularly the scientist,

This age is a scientific age and as we look into the future,
if there is a future, it will be more and more a scientific age.
The dynamo that keeps things going comes from science, and the
scientist therefore holds the key for the important knowledge
of the day and the direction of future knowledge. This is not
knowledge which exists in a vacuum, it is knowledge which exists
in the matrix of a society of human beings and it is up to the
scientist to express himself, to make himself clear, and to
take part in the affairs and the decisions of that society,

The day of the ivory tower as an ideal is over. I do not question
any scientist's right to retire to that ivory tower; but, he must
also know that he's doing it responsibly and not just as a matter
of taste. Because, we do have this very basic problem of a
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powerful science existing in a society which is dependent on
it, Further, as time goes on, soclety is more ignorant of it,
and less capable of understanding it, and thus less capable
of assimilating it, This is a weakness of the educational
system, We have a great deal of misinformation, not only
about the content ¢. science, but about the nature of the
scientific effort and the scientific adventure., I therefore
choose the title of my topic, "The Implication for Religion
of Scientific Advance," The reason I put it this way is
because as science developed there has been a very close
interaction between the two.

Many people want to say that there is no conflict between
science and religion, that they occupy separate fields, Of
course, this is not true. Observe how people act and you will
see that there is a conflict and, to my mind, a necessary con-
flict, But, I would like to say that this is a conflict in
the nature of a Civil War, It's a conflict between two groups
who are trying to do the same thing in a different way. And
if we understand this, we will feel better. Since the time
of Galileo, the conflict between science and religion has
sharpened. I want to read a few words that I've written about
this. "In any attempt, to say that there is no conflict only
results in a devaluation of both aspects of science and religion
as a powerful urge of the human spirit, For the urge to com-
prehend the visible and invisible universe and to find man's
place within it is common to both science and religion.'" The
conflict between science and religion is between two parties
with the same ultimate aim of comprehension and submission to
a higher order of knowledge and insight. In these matters,
religion has always taken the lead.

Questions about man's place in the universe and his origin
have to be asked in each generation. The ancient Hebrew could
not wait for the discovery of the neutron and the development
of the theory of stellar revolution, or for Darwin, Morgan,
and Watson to explain the variety of life and the origins of
man and the universe. The noble opening lines of Genesis can
not fail to move the most skeptical scientist even today. By
means of dramatic imagery and lofty poetic insight, religions
have provided world systems, more or less complete; which gave
immediate satisfactions to the yearnings of man for order in
the world and guidance in his life., They gave him release
from certain fears, though they sometimes substituted others
in their place. The great human quality of faith was always
a basic prop to these religious structures, Religion and
religious systems, to be fully effective, had to become estab-
lished in law and custem. 1Tn a certain sense, their statements
have to be regarded as self evident. Now, compared to the
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eagle flight of religious thought, science is more like the
humdrum earth-bound bulldozer. Where it has passed, anybody
can follow, Religion is aristocratic while science is demo-
cratic and leveling. When the bulldozer passes, a tangled
jungle or many beautiful gardens and buildings enshrined in
history and sentiment may be destroyed. But the ground is
ready for newer, and perhaps even more interesting, and beau-
tiful cultivations, or perhaps not. In any event, a new
generation gets a fresh start,

Now, it is often said that science gives man knowledge
but does not tell him what to do with it; and this, I think,
is not true. The great writings of the humanists and the
holy religious script have done much to encite men to noble
and charitable actions as well as the act of folly and
cruelty. I feel it is not up to every person to set up a
complete system of ethics from the ground up. In the first
place it is far beyond the capacity of most of us and it is
really not the way we live and do things. We do things much
the way one does a budget. You don't reconstruct the whole
university each year. You have a going concern and you add
something here and subtract something there. In the same way,
as you grow up in your family, you acquire living, practical
ethics, from your family, your relatives, your friends in
school, and religious and ethical teachings. You might even
have your ideals expressed in the history of your country.
As Americans we have the great example of the Declaration of
Independence, and the Constitution, So you start at a point
where you begin to think about impressions., You start with
something which has become internal to you in the sense which
Father Henle described so well,

Then the question comes - where do you go from there?
You start with a commitment constxucted within you, But for
all you know, there may be certain basic things that are already
there which you think are conscious but which are not, in the
sense of ethical commitment. In an evolutionary process man
was always a social animal., He had to have certain bounds in
the social direction to survive at all, Here is a great un-
explored field which we will understand much better as time
goes on., But, in addition to these you reach an age with
certain ways of looking at the world., There may be certain
conditioned ways of acting, which have become natural to you,
three-dimensional space, time, the things which condition the
very nature of your behavior, and the way in which you start
all your thoughts. Or they might be on a personal plane without
reference to wider surroundings.
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What the advance of physical science has done is to show
us how very often the apparent is an illusion., The Copernician
revolution, and what followed, displaced man from his comfortable
and natural place, a place which gave him a feeling of special
worth and significance in the center of the universe, and put
him off on one of the planets, perhaps one of the minor planets
going around the sun, We are just in a particular galaxy among
billions and billions of galaxies, forced to think about our
basic means of existence, or to think about the meaning of
meaning when we consider totality. Then we come further, as we
did in this 20th Century, and find that the very concepts of
space and time, bred into ail our habits, are insufficient to
understand the whole, We find that the nature of time or space
is far more subtle and entirely different from our immediate
experience. This forces one to doubt immediate experience. It
forces us, if we think about it at all, to understand that we
are an entirely different creature than we thought we were, We
thought we were creatures set in a certain setting with immediate
ground rules from our experience., But, through our perception,
through our intellect, and through our understanding we have
been displaced from the setting.

The latter becomes irrelevant when one has the capacity to
comprehend the whole. So in this sense, the dignity of man,
instead of being diminished by popular cheap centrality is
actually heightened. This can happen to those that have been
able to comprehend the mystery which is deeply hidden., It
takes the greatest subtlety of investigation and understanding
to discover it. It is in this powerful impulse that you see man
in a new role, not just living in a world and reacting to it,
but seeking further by experiments, and by insight, to under-
stand it,

It gives a meaning and a goal to man; to understand the
universe, to understand himself, and to understand his nature,
And, it is a goal which seems endless, Not in a sense of
detail, but in the infinity of subtlety and depth. 1In the
investigations of this century we've seen basic things go
which we felt were absolutely a category of the mind rather
than a property of nature like causality. Causality in the
basic sense seems to be so pervasive and not a category of
the mind,

Now we see that a still further subtlety is coming in
when we try to understand our experiences in the atomic and
subatomic level. Again we have a whole new world. One finds
how extraordinarily different the world is made than one would
expect from just an extrapclation from the ordinarily exper-
ienced and known, How infinite and rich it is.
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When I hear people talking about the expense of doing
scientific research I don't understand what they mean., How
can people worry about a few paltry billion, Sure it is a
large number, but really it is not so big., Those of you who
work for the Air Force know this, How can people worry about
a few paltry billion which takes the human race into this
adventure, into this understanding.

I have just talked about what has happened in physics.
I do not want to talk about biology; because, I'm very far
from being knowledgeable about it, But one sees, as a layman,
that we're beginning to understand how we're made. And, again,
it turns out to be much more subtle and more complicated than
past conceptions. The advance of science brings masses and
masses of knowledge of detail but brings extraordinary simplic-
ities at the same time. What could be more simple, when you
get down to it, than the basic ideas of the genetic code,
for example., The whole story may be complicated, but it is
basically just a language. Language in a book may be terribly
complicated, but at least the idea of a language is a wonder-
fully simple notion. And, there is a simple code in which
the most complicated and fantastic things are expressed. Or,
we're beginning to learn something about the operation of
the brain. A fantastic thing which is able to do these
wonderful things which we perform all the time.

So, it seems to me that we are living in the world and
will continue to live in a world, where the ordinary individual
finds himself in this situation. He has been raised in a
certain way and comes to treasure certain things, and as he
grows older he treasures these things more and more. The
world changes, knowledge changes, everything he has learned
becomes obsolete., He has not learned enough or acquired an
attitude so that he is a part of this stream of change. He
is simply like a cork bouncing around, or a canoe shooting
rapids except he has much less control than a man with a paddle,
I've seen highly intelligent, educated people, hate and loath
science because they have no way of getting a hold of it, and
there it is throwing them about. This reminds me of Pauli,
who had an assistant who was a very brilliant man, I won't
mention his name, because he finally fired him, He said,

"no sooner had I understood what he had said when he showed
that it was wrong."

This is the nature and the frustration to which most of
the educated public is condemned under our present system of
education, This is the kind of general education which treats
all departments equally., What we need in order to understand,
and to live in a world of change, is to have some common
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things in the education of all. There must be a central core
of science, but not simply an assemblage of facts., That of
course 1s worthless,

Science has to be taught organically, I mean as a living
tradition which is surrounded by a matrix of values and of
qualities, It has to have some higher quality in it, and not
merely facts, This is the problem, and our educators must
find a system of study which will help give us a more unified
culture on which we can base, what I hope would be, a more
unified ethic,

FLOOR - You mentioned, Dr. Rabi, that religion is aristocratic
and science is democratic, I would like to suggest a modifi-
cation., It has been my experience that the opening line of

the Deciaration of Independence, "Endowed by our Creator with
certain enalienable rights,'" is more democratic to a religiously-
oriented person than anyone else, I feel that the religiously- 1
oriented person believes that man is made in God's image and
likeness, Whereas, many times the mechanistically-oriented
person, and I don't necessarily equate him with the scientist,
will turn right around and say, that's just Fourth of July
oratory., That's just catechism, And, immediately, he takes

a skeptical attitude. Or he might say that this fellow makes
$15,000 and wears a white shirt, and this other fellow makes
$4,000 and wears a blue shirt, men are not basically equal.

So, this naturalistic point of view then is not democratic.

DR, RABI - I think that the opening lines of the Declaration
of Independence are great but I don't know how to answer your
question; because, it wasu't a question, I think Plato said,
"Brothers, God has created you equally, but fashioned you
differently." I was talking about religion and comparing it
to science in a sense of an on going concern, in which sense
it's very different. I was talking about organized religion,
not talking about isolated prophets. So, I don't know how

to approach your point.

FLOOR - I would like to ask you to clarify a point which you
raised but did not particularly develop. You talk about the
progress of science giving meaning to humanity. On the other
hand you talk about the apparent as an illusion. This was
your phrase. Also, you made a remark about man's miraculous
capacity to comprehend the whole, the universe in all senses,
I'm interested in asking you about your view with respect to
the mere appearance of, and true, sensory experience., Do you
debase sensory experience? Or, do you see a place for the

real live world, the world from which science must come out of?
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DR, RABI - I accept the universe, I enjoy my meals, I like to
losk at pictures, and I like the feel of nice things. And, in
the dark I know how to grope my way from one point to the other,.
This is the way we were equipped to live., The point I was try-
ing to make is that we can go beyond this and show why it is
and reveal a richer and broader reality below the diversity of
things that we see. We can see a more basic reality of an
entirely different kind. In other words, I can go into the
structure of this table's atoms, electrons, nucleii, and the
structure of the nucleii, There are still more remarkable
things of a very broad and wonderful way; but, the behavior

is quite different from what you learn in order to get around
this table with the sharp edges. I don't think there is a
conflict between us.

FLOOR - I don't believe there's a conflict., The very fact that
you refer to the constructual apprehension of physical objects,
such as a table, as more rich than sensory experience is
already succombing in some sense to a metaphysic,

DR, RABI - I'm willing to give up that word if you doa't like
it and say more significant,

FLOOR - You seem to have placed the emphasis on the physical
and on the understanding of the physical as being of prime
importance. In this relationship how does this understand-
ing of the physical world, in its entirety, relate to our
contacts with one another?

DR, RABI - This is a very very basic question, The history
of physical science, has given rise to ways of thinking and
it has enabled us to understand other things. In this day
and age, ecven thosc who arc entirely ignorant of science
speak and feel quite differently from people 100 years ago.
The way of thought has been influenced by the progress of
science, Now, I suggested that we are going to learn more
about these things, and, at the present time, one has to
accept answers which often cannot be found other than in
experience. An engineer may not have full data, but he hlas
to make a decision, He makes an engineering decision and he
puts in factors of safety., This is what we have to do., It
is in that sense that I differentiated between the function
of religion and that of science. Basically, we cannot now
differentiate, as far as I know, but maybe the sociologists
or the psychologists have an answer.

What room do you have in your relations with people for
arbitrary and free action, and in what way are you compelled,
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within limits, to act the way you do? You are all familiar
with the case where you see your friend confronted with
decisions and agonized about making them but his friends
know what he is going to decide and he is the only one who
doesn't know. There are these regularities which I think
we will learn to understand. I am certainly not going to
use quantum theory and give you an answer to that, but I am
quite sure we will know more but we will not know the end.

FLOOR - I would like to say something regarding your statement
of the few paltry billions that are spent on research and the
public attitude towards this, I feel that the public feels
that they are not really sharing in the areas of knowledge
that are being explored. 1In a sense, they don't understand.
The billions are spent and the enjoyment and the satisfaction
come to the few who comprehend and do the research, First

of all, I would like your comment as to whether this is valid
and, whether the public has an argument when they say that
they're being taxed equally but not sharing equally.

DR, RABI - I agree with you completely. I think the scientists
are very much at fault for living as an elite with one another,
developing esoteric language, and very often where it is not
necessary. They have very little regard for their public, for
their educated fellow citizens. They are not trying to bring
them along or to join with them in their sense of excitement
and understanding so that they become part of it. You can be

a part of something without actually participating. The scien-
tists have not done anything of this sort, and, as long as

they have no problem of getting support, they are not likely

to do it, At another timc they ran into opposition. Galileo
sald, that he had to spend eleven months doing philosophy

for every month he cculd do science, because he had to fend

off the opposition., Now scientists have become, in a way,

fat calves and have not been responsive to this great need.
There are very few reports that are worthwhile; and, further-
more, we need reform in the educational system so that it

would be possible to write more intelligently about scientific
matters, You can put forward some simple terms. I think this
is a big problem of the scientific community. I said I think
science is democratic in the sense that anybody can share in
it, but scientists have done very little to let John Q. Public
share the feast,

FLOOR - I suppose that you've more or less answered this

question., These matters of communication become rather com-
plex; and because there are various limitations among people.
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Perhaps they can never understand some of the details, But,
do you think there is enough effort to reduce some of these
things, like the genetic theory, to terms which are simple
enough that the layman can appreciate, and have considerable
insight, and yet not be bored with,

DR, RABI - I think there is not enough effort on the part of
first class people to do it. I see nothing impossible in the
nature of it, Of course, we don't expect everybody with an
IQ from 40 up to be able to appreciate it, To begin with,
let us talk about the educated class which is a pretty big
group of people in this country. They ought to be able to
share in it, They ought to be able to read about it, and

in a style of English that has some literary merit, Most of
the published material is written down to people., It is
really pretty poor and I think we need a conscious, concen-
trated effort in that area, especially for young people,

DR, LEHMANN - AFIT - The title of your talk was, 'The Impli-
cation for Religion of Scientific Advance.," I fail to see
the implications for religion, Would you enlarge on that,

DR, RABI - I did not want to spell it out, I think my
colleagues Father Henle, and Father Clarke, saw what I was
getting at, I didn't want to talk about religion, as I said,
but since you're compelling me to do it I will say that the
advance of science purifies religion. Religion no longer

has to deal with problems it cannot handle, It no longer has
to deal with things with which science has dealt., Of course,
the advance of science constantly presents problems to religion,
If the religionists are on the ball, they will know when not
to argue. I mean, for example, evolution and things of that
sort, They have to know when to quit., It is very hard to
give up doctrine because, it is supported by an organization.
And, religion has to be supported by an organization. Religion
has control of life and death. So, it is not easy for them

to give up doctrine, In addition to that science confronts
religion with actual problems. For instance, where there is

a doctrine and new knowledge appears to refute it. How do

you change definite religious precepts? Scientific advance
encourages that, I cited Galileo and Darwin but I could
easily have talked about the present day, I do want to say,
one more thing. There has been wide misunderstandings among
some religionists about the meaning of quantum theory and

the uncertainty principle. I want to state tunis unequivocally,
There is no room for miracles, within the scientific system,
just because of the uncertainty principle.
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FLOOR - Do you feel that, as science advances, religion will
be borne out or replaced? For instance. could science prove
that there is a personal God? Or, 1is there still a place for
religion?

DR, RABI - We speak about religion in general and not all
religions have a personal God. Many religions have a whole
pluralism of Gods. Go to India and they are all over the

place., The type of religion I was talking about was that

kind which tries to give man a place in the universe and base
conduct on certain precepts supported by religion and interpret-
ed through religion., I was not talking about 'The Big Three'

or I was not speaking in ignorance or trying to illuminate the
meaning of prayer,

FLOOR - Would you comment on the conflict between science and
religion which you mentioned? Do you mean one between religion-
ists and scientists or a more basic conflict?

DR, RABI - I meant that a basic conflict where you have two
movements; one that is a practical one that has to give answers
at a particular time, and another one which goes by a different
system, more exact and definite. So that religion, in a certain
sense, when confronted with science, fights a rear-guard action
all the time. At least that has been so historically. I meant
the conflict that is an inevitible and necessary one because

of the different nature, the different approach these two dis-
ciplines make to the same question., The aim of s¢ience is
understanding and it gives you a basic understanding. It also
enables you to understand the consequence of your action and

I do not see how you can make any moral judgments without
understanding the consequences of your action. And science,

I think, is teaching you the consequences of your action,

It doesn't cover the whole waterfront. It is an unfinished
business and I think it will remain an unfinished business as
long as the human race exists and is interested in this sort

of thing. It does teach you the consequences of your action
but it leaves the realm open for moral or ethical judgment.
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PROFESSOR NAGEL'S TALK

MAJOR DUNN

Our next speaker is Dr, Ernest Nagel, John Dewey Professor
of Philosophy at Columbia University since 1955. He has been
teaching at Columbia University since 1930 and is the author of
numerous books and publications, including "Logic Without Meta-

hysics'" and "The Structure of Science." His talk on "Reason and
Religion in Ethics'" should open a new facet in our Symposium.
It is with real pleasure that I introduce Dr. Nagel.

DR, NAGEL

Thank you Major Dunn. I am very pleased to be here., T am
appreciative of the honor of being asked to take part in this
discussion, and certainly it is an enjoyable prospect to be able
to talk z»out important questions in a serious way and to a serious
audience,

Since the word "philosophy'" appears in the formal title or this
Symposium, let me introduce what I want to say by indicating what I
think philosophy is about. Historically, there have been a great
variety of approaches to philosophy, and even today professional
philosophers see the subject quite differently, often in conflicting
ways. There are not simply different divisions of interest among
philosophers, but often an intellectual warfare is carried on between
members of opposing schools of thought. In any case, I myself think
of philosophy as a generalized critique of human beliefs, and not as
an attempt to make new discoveries about the nature of things, It
is a critique of man's claims to knowledge and of man's values,
with the intent to examine and assess the grounds on which those
beliefs and value: are maintained, and to examine how they are
related and what trey imply about man's place in the scheme of
things. This is my conception of philosophy; and it should be
understood that in what follows it is I, and not philosophy, who
is speaking, and that my talk will at best be only an approximation
to the ideal of philosophy that I have stated.

Perhaps the briefest way of describing philosophy as I would
like to practice it is to recall the words of William James that
"philosophy is a persistent effort to think clearly.'" One doesn't
make this effort about all matters and at all times; for as Whitehead
once remarked in discussing mathematics, much that we do is done,
and should be done, simply as a matter of course and settled habit,
Thinking is too precious an article to be used too often, 'Operations
of thought are like cavalry charges in battle -- they must only be
made at decisive moments.,"
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But however this may be, I want to talk about religion and
ethics, and to offer a partial critique of these domains of human
concern by examining some of the issues raised by them. Let me
begin by noting that the word "religion' is a vague term whose
delimitation is hard to fix, and that consequently mar 7 of the
conflicting discussions of the subject fail to deal with a deter-
minate range of fact, However, if one thinks of religion as a
historical phenomenon, we can fix the reference of the term in
a fairly definite way: it is an organized social activity which
is associated with what I think we must call a supernatural
interpretation of the way things are. At any rate, as I read
history, this is what religion has been. It seems to me
imperative, on pain of gross confusion, not to define religion
as something cut off from what it has been historically, and not
to conceive it as something entirely different from certain
organized social practices and the creeds or doctrines associated
with those practices. 1In my view, therefore, there are two im-
portant components in all the historical religions: a component
of creed or doctrine, and a component of ritual and practice,
Indeed, this view is in full agreement with the definition of
religion found in dictionaries: 'Religion is the recognition
on the part of man of some unseen higher power as having control
of his destiny and his being, and which is entitled to obedience,
reverence, and worship," Accordingly, since religion involves a
belief in some higher power which allegedly deserves all these
attributes, religion should be distinguished from theology. For
theology is an attempt to rationalize the content of belief,
Indeed, it is possible to imagine a theologian who has no religious
beliefs, whose task it nevertheless is to put a certain set of
religious beliefs into some kind of coherent order. But in any
case, I will be concerned in what follows chiefly with the doctrinal
content of religion,

But before turning to a critique of some aspects of religious
creed, let me say that religion as a ritual and a practice performs
a great number of important and often indispensable social functions --
functions which are indispensable in the sense that usually no other
social institution performs them. For example, Professor Rabi
suggested this morning that religion commonly plays a role in men's
lives at moments like birth, marriage, and death, I take it that the
intent of his remarks, although I am not sure of this, is that we
feel these critical events in our lives to be too important to let
pass without special notice., We want to celebrate them in some
fashion and we frequently celebrate them by taking part in a ceremony
that is associated with a church or a creed, even though we may not
understand or even believe the creed. Just having the ceremony
performed is something that satisfies a deep need in all of us,
whatever our specific beliefs may be.
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There is one other aspect of religion that I want to mention
in passing, before I turn to some comments on religious doctrine.
Religion is sometimes conceived as an inclusive attitude toward
the world and as a generalized quality characterizing a person's
life. Thus, a man may not be religious in the sense that he sub-
scribes to some specific set of doctrines or belongs to some
established church and practices its rituals. Nevertheless, because
of his general attitude toward the world and the human scene, he
may nevertheless be said to be deeply religious. For example,
Einstein has often been characterized as a religious man because
of the kind of life he led and the conception of the cosmic back-
ground against which he viewed human destiny. Now although I will
be critical of religious doctrine as a guide to human conduct, I
do not want to be understood as being insensitive to religion
construed as a comprehensive attitude many persons exhibit toward
man and nature., This attitude is a generalized one, which represents
a perspective upon man's place in nature, and is not directed
toward any specific set of actions which would distinguish those
performing them as members of = distinctive religious community,

Let me now turn to some observations that I recognize to be
debatable ones, and that I am sure will be challenged by some of
my colleagues. It is today widely recognized that every conclusion
advanced in any of the specialized sciences is subject to correction,
and may be replaced by another one that is better grounded. Indeed,
a large fraction of the findings that were accepted for a time as
well-founded scientifically, have eventually been replaced, Never-
theless, despite this impermanence of scientific conclusions, there
is also something which remains fairly constant in science and which
distinguishes the scientific enterprise from other ways of trying
to achieve knowledge -- namely, its method or logic of inquiry.
Science employs a distinctive logic which permeates every particular
investigation undertaken by it; and though the conclusion of a
particular inquiry may have to be eventually revised, the logic
underlying the sequence of inquiries is something which is
relatively stable. 1Incidentally, the religious attitude to which
I briefly referred a moment ago represents something analogous to
what I have called the logic of science, For like the latter, it
is something that is relatively stable, and involves a commitment
to certain values, to certain comprehensive standards of conduct,
but in addition also to certain general notions as to what is
excellent in man. Thus, although a person's beliefs about
specific questions may change, and his assessments of what actions
should be undertaken on particular occasions may be revised, his
over-all methods for establishing beliefs and making value assess-
ments undergo relatively little change, just as in the case of the
scientific enterprise. The quality of a person's over-all attitude
is what constitutes his distinctive character, just as the self-
corrective method of the sciences marks them as a distinctive area
of human endeavor.
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In the light of this general observation, I wish to make a few
comments about traditional religious creeds, though because of lack
of time my comments must be stated dogmatically, Many religious
doctrines have attempted to describe and account for the nature of
the cosmos; and it is well known that the various doctrines about
the physical universe which historical religions have propounded
have not stood up in the light of scientific advances. However,
what I wish to stress is not that the accounts of the world which
form a part of most religious creeds have proved to be erroneous.

My point is rather that such accounts have usually been advanced and
accepted by religious groups as infallible truths, so that no pro-
vision is made for their modification because of fresh evidence that
is gathered by critical inquiry. On the other hand, science makes
no claims of finality for its findings; its conclusions are advanced
tentatively, though on the basis of a self-corrective method of
inquiry that evaluates evidence in terms of principles that no
reasonable man can reject., It is on this score that science as a
way of discovering the nature of things seems to me so superior to
any proposed alternative. 1In my view, therefore, religious creeds
that offer accounts of the way things are as something final and
beyond rational criticism are essentially illiberal and reactionary.
I do not hesitate to use strong language in this connection, for

the point at issue is too important to be side-stepped by employing
polite but mincing words. I do not believe there is any warrant

for the claim so characteristic of traditional religions that they
provide a superior avenue to an understanding of the world we
inhabit; and by maintaining that their accounts of the nature of
things are definitive and beyond scientific scrutiny, they have
discouraged if not actively opposed the growth of free scientific
inquiry.

The historical religious accounts of the way things are have
been supported, and continue to be supported, by numerous arguments
which seek to show that scientific explanations are ultimately un-
satisfactory and must be supplemented by supernatural ones. Although
time is lacking for discussing any of these arguments adequately,
I want to consider two of them briefly. One of them, used by no .
less a thinker than Sir Isaac Newton, argues to the existence of
God in order to guarantee the continued stability of the solar
system, Thus, although Newtonian theory was able to describe and
explain the motions of the planets, he was unable to show that the
perturbations of planetary motions because of the mutual influences
the planets exert upon one another will not eventually lead to the
destruction of the entire solar system. He therefore suggested
that the existence of God who keeps the system running by patching
up from time to time flaws in its operation must be assumed., How- |
ever, more than a century after Newton, Laplace tried to show that
if the Newtonian laws are assumed to hold, the solar system is in
fact stable., Laplace's alleged proof has been challenged as

et ittt
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inconclusive, and I am certainly not competent to evaluate the
current state of the question, My point is a different one --

that the postulation of God's existence is not required for under-
standing the way things are. 1In the first place, why must it be
assumed that the solar system is .ndefinitely stable? But secondly,
whether or not the system is stabl2, in each case nothing is gained
by introducing a supernatural agent *n explain the suppcsed fact --
for the stability as well as the instability of the system can be
explained in terms of the mechanisms that are assumed tc operate in
the system.

A more recent attempt (by Dr. William G. Pollard in last year's
Symposium at this Laboratory) to account for nature of things in
terms of God's existence is based on the assumption that all laws
of nature are statistical or probabilistic. According to this
argument, every natural occurrence is theoretically highly improb-
able; and a Divine Agent or Providence is therefore held to be
needed to explain the fact that the improbable does happen. This
seems to me a remarkably weak argument. Let me first comment on
the assumption that the laws of nature are all statistical or
probabilistic, Since I am not a professional physicist, perhaps
I ought not dispute with Dr. Pollard who is one. However, I must
call your attention to the patent fact that some laws of physics
are not statistical -- for example, the laws of mechanics, whether
they are the laws of Newtonian or Einsteinian mechanics. Nor does
it follow that because quantum mechanics is currently held to be
the basic physical theory and to be a statistical theory, that all
laws about macrophysical phenomena are also statistical., But in
any case, it is a curiously desparate argument which invokes a
Divine Agent to make intelligible the occurrence of improbable
events, For if God's existence is needed to explain the improbable
in physics, it is also needed to make intelligible the fact that
any given set of cards -- though theoretically improbable -- is
dealt to a player on a particular occasion. In short, since on
this argument God's existence is being used to account for any
happening only after it happened, God's existence explains
nothing whatsoever.

There is a variant of this argument which requires some
attention -- the variant according to which the fact that there
is much "design'" or '"order" in nature indicates the operations of
Divine Designer, This so-called "teleological argument" for God's
existence has impressed many first-class minds, and I do not wish
to minimize its strength, We must certainly admit that there
are forces in nature which sustain human life and make possible
the realization of a great many human ideals. We couldn't achieve
many of the things we have achieved unless nature did possess the
characteristics which enable us to do these things. But in
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recognizing this, we must also recognize that there are disruptive
forces as well. One might like to see the disruptive forces
minimized but there is no reason to suppose that they will be;
therefore, the supposition that a divine agency will support our
confidence in the continuance of an order of things which will
help to realize our hopes and our ideals, is a confidence that has
no foundation. Some sixty years ago Bertrand Russell said superbly
what needs to be said on this impertant point; and with your per-
mission I would like to read a few lines from his famous essay,
"The Free Man's Worship.' '"Man is the product of causes that had
no prevision of the end they were achieving. His origin, his
growth, his hopes and fears, his loves and beliefs, are the out-
come of accidental collocations of atoms; and no fire, no heroism,
no intensity of feeling can preserve an individual life beyond

the grave, All the labors of the ages, all the devotion, all the
inspiration, all the noon-day brightness of human genius, are
destined to extinction in the vast death of the solar system, and
the whole temple of man's achievements must inevitibly be buried
beneath the debris of a universe in ruins, All these things, if
not quite beyond dispute, are yet so nearly certain, that no
philosophy which rejects them can hope to stand.” I will confess
that it is on a view of things that accepts in subistance Russell's
description that I myself take my stand.

Since my comments on religious doctrine have been so wholly
negative, it might be well for me to remind myself of an oft quoted
aphorism by Francis Bacon, in which he declared that "A little
philosophy inclineth man's mind to atheism but depth in philosophy
bringeth man's mind about to religion." Bacon may be right in his
dictum, But if so, I must repeat the very just observation of
George Santayana that the religion to which we are brought back
must surely be very different from the religion which we abandoned,
For to say that the religion to which return as a consequence of
acquiring greater phiiosophic depth is a purified religion, is to
acknowledge that the religion we then embrace is not the one that
has been institutionalized in various forms and in many places
throughout the centuries. It would in any case be absurd to
suppose that the net outcome of philosophical reflection on religion
is simply to reaffirm the superstitions and condone the brutality
and intolerance that are so intimately associated with the major
historical religions.

Let me now turn to the question whether religious beliefs
are inextricably linked with morals and ethics. There is no
doubt that many people are firmly convinced that religion is the
foundation for any adequate ethical system. It is often maintained,
for example, that without a belief in a Divinity or in a Divine
Order which prescribes certain kinds of actions as moral and other
actions as immeral, there is really no firm basis for any moral
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judgments we may make or moral values we may profess. But this
claim must face and try to answer a question of paramount impor-
tance., Are moral precepts validated by their origin or source,
whether Divine or otherwise? Or is the validity of a proposed
moral rule to be evaluated on other grounds, irrespective of the
source from which it supposedly originates? However, to maintain
that an action is good simply because God, for example, commands
its performance, is to reject our birthright of reason; for though
God may have commanded the action, we must be sure that God's
commands are not arbitrary and deserve our compliance on moral
grounds, Thus, God allegedly ordered Abraham to sacrifice Isaac;
but that does not settle the question whether the order was
morally justified and whether Abraham was morally warranted in
complying with it, Accordingly, we are confronted with two
alternatives, between which we must choose. If a moral principle
is to be accepted as sound merely because it is enjoined by some
Divine Agent, we are abdicating a rational foundation for morals,
and substituting in its place an appeal to sheer power or force,
On the other hand, if a moral principle requires to be evaluated
in the light of whatever rational methods we have available for
validating moral judgments, then no religious foundations are
needed for establishing the worth of any proposed system of moral
values and moral rules. I myself have no hesitation in accepting
the second alternative as the only one that is compatible with
human dignity and the demands of a liberal conception of human
life,

The 1importance of basing moral ideals on independent rational
grounds, rather than on the alleged commands of a Divine Being,
cannot be overstated., The importance of doing so was stated with
characteristic clarity by John Stuart Mill, a 19th century British
philosopher, in his comments on what is commonly called ''the problem
of evil" -- the problem that has challenged religious thinkers
throughout the ages, and is generated by the assumption that there
is a God who is not only omnipotent but also omnibenevolent., For
if God is all powerful as well as infinitely good, why is there so
much evil in the World? Why are upright and innocent human beings
so frequently subjected to cruel and senseless suffering, while
the wicked so often live lives of splendor and enjoyment? One
familiar answer to these questions is that God's ways are beyond
human comprehension, that what seems to us to be evil is not
really evil, and that if we umderstood the natupve ofvDivine goodness
we would recognize that the things we call evil are really good.
To answers of this type Mill made what seems to me a conclusive
rejoinder: "If, instead of the 'glad tidings' that there exists
a Being in whom all the excellences which the highest human mind
can conceive, exist in a degree inconceivable to us, I am informed
that the world is ruled by a being whose attributes are infinite,

36




but what they are we cannot learn, nor what are the principles of
his government except that 'the highest human morality which we
are capable of conceiving' does not saction them; convince me of
it, and I will bear my fate as I w-y, But when I am told that I
must believe this, and at the sam: cime call this being by the
names which express and affirm the highest morality, I say in
plain terms that I will not. Whatever power such a being may have
over me, there is one thing which he shall not do: he shall not
compel me to worship him, I will cail no being good, who is not
what I mean when I apply that epiteth to my fellow-creatures; and
if such a being can sentence me to hell for not so calling him,
to hell I will go."

Let me now make a few comments on the relation of ethics and
science. The claim is often made that moral judgments have an
utterly different basis than do scientific ones. This claim is
related to Father Henle's talk this morning, in which he called
our attention to the fact that we must make a choice between
different intellectual methodologies in our attempt to deal with
the world. 1In any case, there have been many influential and
serious minded thinkers who have maintained that ethical propo-
sitions must be evaluated as sound or unsound in terms of a
method which is very different from the method of positive science.
In consonance with this view, there are certain matters which the
method of science cannot handle, one of them being the validity
of ethical judgments. Much would need to be said on this issue,
but I can touch on only a few of them, and will hope that my
remarks can be amplified in the course of the discussion from the
floor.

Science is sometimes compared with a map describing the
geography of a territory. Such a map indicates the mutual
distances and directions of various places, but does not tell us
anything as to where it might be desirable to go. Thus, it is
useful to consult a map if you are in Albuquerque and wish to
go to Santa Fe, for it will supply information concerning the
direction you should take to arrive at your destinationj but a
map will not answer the question whether you ought to go to
Santa Fe or anywhere else, On the other hand, the function of
a moral principle is said to be that of telling us what actions
we ought to perform, which ones to avoid -- in short, its function,
unlike that of a map, is to instruct us '"where to go," Accord-
ingly, science can at best inform us how certain objectives or
ends can be achieved, provided that those objectives have already
been selected as desirable on non-scientific grounds,
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This account of the difference between science and ethics is
at first brush quite plausible, and in any case has considerable
merit, Nevertheless, I do not believe that the sharp contrast
drawn between them will stand up under scruitiny. In the first
place, a little reflection shows that since no map represents
everything that exists in a territory, maps are highly selective
and describe only what are assumed for various reasons to be the
"important' landmarks. Accordingly, before a map can be constructed,
some assumptions have to be made as to what is worthwhile having
represented on it, as well as what modes of representation are to
be employed. But similarly, all our intellectual activities, even
in science, are selective, and involve assumptions concerning
what things merit the effort and expense needed for carrying on
inquiry into them. For example, Professor Rabi in his talk called
attention to the fact that science satisfies certain deep human
desires for understanding the world around us; and someone in the
audience subsequently challenged the adequacy of this justification
of science, on the ground that in providing understanding science
is satisfying only one impulse or need of huma: beings. The
challenge seems to me to have been a perfectly proper one to have
made. For it called attention to the fact that our physical and
human resources are limited, and that we have to distribute among
alternative goals., How to distribute them is clearly a moral
question, at least in part, and we have to adjudicate between the
often conflicting claims of desires for knowledge, creature-comfort,
artistic expression, and the like. 1Indeed, even within science
decisions must be made as to whether, and if so how much, financial
and other resources should be used for high-energy research, the
development of space probes, geophysical study, biological inquiry,
and so on through a long list., Accordingly, the assumption that
science neither presupposes nor is engaged in making wvalue judgments
is not tenable, and must be qualified,

The second point I wish to make is that a rationally conducted
ethical inquiry can yield directives as to what is valuable and
what ought to be done, only if various general assumptions or
interpretative principles are taken for granted, Human beings are
born with certain impulses and drives, acquire others, and our
lives consist in large measure in satisfying or redirecting them,
However, the mere satisfaction or denial of impulses and desires
is instrinsically neither good or bad, and our responses to them
acquire a moral value in terms of the relations between those
responses, For example, the fact that I happen to prefer one
flavor to another, or that I happen to enjoy seeing people happy
rather than unhappy, has no moral significance when taken by
itself; and it is a common error to identify moral values with
our immediate likings or dislikings of various items of experience.
On the contrary, our immediate responses to things acquire a moral
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dimension only when our immediate preferences and aversions are
interpreted in the light of general principles which exhibit the
relations in which a large complex of human responses stand to
one another.

In the light of this brief sketch of what is involved in
ethical reasoning, it is clear that there is a strong resemblance
between the logic of moral inquiry and the method of positive
science. 1In the latter as in the former what is directly or
immediately experienced must be interpreted in terms of general
principles before it acquires a cognitive status. For example,
some things are directly experienced as large and others as
small, just as some things give us immediate pleasure while
others do not; and there is no question but that we experience
these various matters in the manner reported. But whether the
thing we directly apprehend as large is really large -- or
whether the thing experienced as pleasant is really pleasurable
and therefore valuable -- is 1ot decided by the immediate ex-
perience. We must analyze and interpret our immediate
apprehensions of things with the help of general principles
that indicate the various relations in which the given data
stand to other things.

The question naturally arises _as to what is the source of ‘*such
general principles of interpretation, whether in positive science
or ethics. However, in trying to answer it we must make a
distinction between the psychological and the logical aspect of
the problem. If the question is understood to ask for an account
of how we come to invent or arrive at such principles, the answer
is that we know relatively little about the way ideas originate
or about the conditions under which men make intellectual dis-
coveries, According to a well-known story, Galileo found a
connection between the period and length of a pendulum by
observing the swinging lamps in a church -- but there is no
reason to believe that church goers are more likely to make
discoveries in science than those who do not frequent churches,
for while some men may obtain inspiration from a church others
obtain it from drink, from tobacco, and from much else. A few
years ago the distinguished French mathematician Jacques Hadamard
published a book The Psychology of Mathematical invention, in
which he surveyed the literature on the subject, and reported
on the answers to questionaires he had submitted to outstanding
mathematicians asking them to describe how f:hey arrived at their
mathematical discoveries. Many who responded to the questionaires
said they frequently fell asl:ep with problems on which they had
been working still unsolved, but woke up next morning with
solutions to them. Hadamard concluded that the solutions are
often the work of the "unconscious mind.'" However, this conclusion

39



is not an illuminating explanation, unless indced we are ready
to believe that anything is explained when we baptize our
ignorance, In short, we know very little about the way men hit
upon new ideas, whether in science or in ethics.

On the other hand, the question about the source of interpre-
tative principles can be understood as being one concerning the
grounds for their assumed validity; and it is this logical question,
rather than the question about the origins of principles, that
seems to me the crucially important one. Now it is commonly said
that ethical principles, unlike scientific ones, are incapable of
empirical validation, and that they rest on non-empirical founda-
tions -- for example, on their supposedly self-evident rationality,
In my judgment, however, both scientific and ethical principles
(or theories) can be, and indeed must be, tested by reference to
matters of empirical fact. Perhaps the main difficulty people
have in recognizing this is created by the widespread belief that
since moral deliberation about what ought to be done on a given
occasion involves assumptions as to what is valuable, all moral
judgments presuppose some uitimate set of values which are beyond
further justification. But this is a non-sequitur. Thus although
every experiment in physics takes for granted various interpreta-
tive principles, it does not follow that these principles may not
need to be revised in the light of empirical tests conducted in
a subsequent inquiry, Similarly, the values taken for granted
in a given moral inquiry may be reassessed (and perhaps modified)
in the light of what a later inquiry may reveal about the
ohservable consequences to which human action in consonance with
those values leads. Accordingly, neither an appeal to observed
fact nor an appeal to principles of intrepretation has an absolute
priority in inquiry -- alleged fact may need correction in the
light of assumed principles, and assumed principles may be
revised in the light of observed fact. Any given statement
whether of fact or principle, and in ethics as well as in science,
has the logical status of a hypothesis; and though we may have
greater warranted assurance for some statements than for others,
in no case are they beyond the possibility of revision because of
the findings of continued inquiry, If I am right, the logic of
moral judgment is in essentials the same as the logic of scientific
inquiry.

I have taken more time than I anticipated, and will conclude
with a brief confession. I cannot exaggerate the importance I
place upon making moral judgments in a responsible manner; for
I believe that much current as well as past evil has its source
in the common human failing to deal with moral problems in an
arbitrary and nonrefiective manner, However, I do not think
that moral judgments cease to be irresponsible if they are made
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to rest on precepts and rules which are assumed to be beyond the
critical scrutiny of continuing empirical inquiry, Human beings
have a capacity for critical reflective thought -- perhaps unique
in the entire universe -- which involves the use of method or
logic that has gained for our race a progressively more profound
understanding of both the animate and inanimate world. And I am
convinced that the extension of this method to human problems --
whether personal or social -- can lead to achievements no less
impressive and salutary, It is perhaps unnecessary to add that

I am not identifying the method of science with the use of any
particular set of specialized techniques: it would be as absurd
to use the telescope in conducting an experiment in microbiology
as it would be to use that instrument in settling a question in
ethics., It is not the use of any particular instrument that
marks the method of science, but the use of a common logic in
weighing evidence, a readiness to test assumptions and amend them
in the light of carefully controlled observations, and a willing-
ness to penetrate the superficial appearances of things with the
help of critically assessed principles of interpretation. Need-
less to say, there is no guarantee that by using this method the
human race will survive the dangers that threaten it; but I
firmly believe that the widespread us: of this method is the most
reliable instrument man has yet devised for creating the conditions
for a high and liberal civilization,

MAJOR DUNN - Thank you very much Professor Nagel. We have a
question from the front,

FLOOR - What is your purpose in life? 1Is life purposeful?

DR, NAGEL - I'm not sure I know how to answer the question - is
life purposeful? I don't think that there is one entity that one
can call life, I think that there are a great many living
creatures and that they have a great many different purposes.
Now, you could ask what is my own particular purpose; namely,
this particular individual., This would be an autobiographical
statement which would be of no interest except to me, and I
don't think I ought to waste anybody's time by telling you what

I really think are some of the things worth doing. One of them
surely is to talk to people who are interested in this question,

GENERAL WHITE - I deduce from your discussion that you feel the
burden of proof regarding the existence of a supreme being lies
with religion., Would yocu say that there have been any discoveries
of science to date which would deny the existence of a supreme
being?
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DR, NAGEL - This question is too important to dismiss with a few

facile remarks. I hope you will not misunderstand me if I deal

with it in a summary way. To ask whether there are discoveries
which disprove the existence of a supreme being is like asking
whether there are discoveries which disprove the existence of
ghosts. We have no scientific evidence to indicate that there
is a supreme being. To prove that something does not exist is
an extremely difficult job and in many cases there is no way of
going about it. One can show that many of the claims that have
been made for the supposition that there is a supreme bcing are
extremely debatable in the iight of the available evidence,.
Thus, the question arises whether the existence of a supreme
being is testified to by the course of human history -- whether
the course of human history has been a progressive development
from the inferior to the superior, or in the direction of
greater value. In other words, we must ask what follows from
the assumption that a supreme being exists; and we must then’
examine the consequences of the assumption, and determine whether
they're in agreement with the available evidence., Now, it seems
to me that none of the claims that have been made have been
supported by the available evidence,

FLOOR - I always find something interesting about the types of
people at a meeting like this, They tell us that scientific
inquiry, the scientific method, is inadequate to describe the
whole man. Then, when you ask a question about a supreme being
they revert to the stance that there is no available scientific
evidence, Father Henle said something about this, And, it just
struck me Professor Nagel, that you may be slipping into an
escape that..,.

DR, NAGEL - No, on the contrary, I feel that it would really be
discurteous, to everyone present, to try to escape from a question
of this kind and I want to answer in all honesty and sincerity.

I don't believe that there are different methods for establishing
claims to knowledge. I think there is just one method, There
are many truths and there are many techniques. I don't believe
that there is just one truth, I don't think there is just one
technique for discovering truth, but I think there is only one
logic for evaluating evidence. OY%viously I'm not proving what
I'm claiming. I'm just making a confession. Those who claim
that there is a supreme being should specify what the content

of that claim is. Very few people today would say that the
supreme being is an old gentleman with a long beard. This isn't
what they mean. They might say that the supreme being reveals
his existence in the beneficial order of human history. This
may aot be one of the consequences everybody will dra. from

that assumption. But suppose it is, Then, on the basis of a
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sober examination of human history, I say, I do not find such an
order. Ergo, this argument for the existence of a supreme being
it seems is not warranted by the available evidence. Perhaps you
will go over my survey of human history and find that I made
terrible blunders. Then, I will have to revise my conviction,
But, in the light of the evidence I'm not prepared to accept it,
Anybody who puts forward a positive proposal has to have support-
ing evidence and therefore I am rationally entitled to disregard
the hypothesis and to deny the existence of something for which
there is no evidence., That's why I took that simple example of

a ghost., If somebody tells me there are ghosts roaming in the
church yard every midnight, I say, maybe there are. But I don't
believe that there are, and I'm right in not believing it; because,
every bit of alleged evidence turns out to be spurious,

FATHER HENLE - T hadn't intended to get into this today since I

understand that we're going to have a few innings tomorrow, but,
I will in the light of the question raised in my direction. The
reason I want to come in here is not to start an argument at this
moment, but to highlight something that I think has become very
clear. Professor Nagel has made it very clear that there is a
basic difference in the analysis of knowledge in his view and in
my view., When Professor Nagel says that there is no evidence for
this, that, or the other thing, he is talking about his views with
regard to what evidence is. And I would say, knowing Professor
Nagel's position, that within the interpretation of his meaning
of evidence and the kinds of evidence and logic he would accept
as setting up the truth or establishing validity, whether it be
absolute validity, temporizing validity, or theoretical validity,
that there is no evidence for the existence of God. This cannot
be encompassed within the narrow limits of Professor Nagel's

vicw,

MAJOR DUNN - I think this is the time to go on to the next speaker.
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L PROFESSOR MARGENAU'S TALK

MAJOR DUNN

Dr. Henry Margenau is Yale's first Eugene Higgins Professor of
Physics and Natural Philosophy. He is a leading authority on the
philosophical foundation of physics and has made important contri-
butions to the technical field of physics, He is the author of
numerous scientific and philosophical articles and books, including
his latest book, Ethics and Science, He has received many honors
and holds a number of positions, including membership on the Commission
of the World Council of Churches which is charged with the task of
formulating a Christian attitude toward the problem of nuclear war,

It is with great pleasure that I introduce Dr, Margenau,

DR, MARGENAU

When I left home, I was asked by a colleague where I was going.
I said I was going to a Symposium on Science, Philosophy, Ethics,
and Religion at Kirtland Air Force Base. I was then asked, '"What
is the interest of the Air Force Base in religion?", and the
questioner went on, no doubt jokingly, to suggest: '"I suppose
these people are seeking ammunition to discredit the Moscow claim
that they didn't see God in space." I withheld further comment,
I am now equipped with reasons and arguments to convince this man
that you, the men on this base, have a deep and sincere concern
with problems wider than those involved with technology of the
atomic age,

I am grateful for the opportunity to be here, appreciative of
your invitation, and I relish this chance to exchange ideas, not
only with my colleagues, but also with the men and women who con-
stitute this audience, I think the comments that I am going to
make will be complementary to those of the other speakers, Com-
plementation will most fully occur with respect to the remarks of
Dr., Nagel,

I would like to portray for you in the next few minutes the
role which science plays in the larger context of human experience,
Science is a style of inquiry. It is not a dead set of facts, not
a complete or completable body of knowledge; it is a dynamic enter-
prise. It plays a very definite and definable role in human
experience, By human experience, I mean anything of which we can
possibly be aware. The Latin "experiri,”" from which our word
"experience" is derived, connoted sensing, feeling, attitudes,
moods, decisions, etc., These phases of consciousness all come
within the field of human experience,
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Now, according to traditional philosophy, a distinction is made
between two elements of human experience., One component is labeled
cognitive, the other noncognitive. First, I wish to state, somewhat
dogmatically, that science addresses itself to cognitive experience,
It endeavors to make sense out of those direct perceptions and
observations which alone do not engender a harmonious or complete
picture of the world. There are, on the other hand, noncognitive
experiences, such as feelings, imaginings, and the making of
decisions, which fall largely outside the cognitive domain. These
are things of which science, at least in its present phase, does not
treutl.

To illustrate the meaning of cognitive and noncognitive experience,
* let me give an example., I am echoing in another sense, in another
terminology, the distinctions made this morning by Father Henle, who
contrasted notional understanding and personal commitment. When I

make a distinction between house and home, I am adverting to one

such concept. If you sense a difference between the meanings of

female parent and mother, it is the distinction between the cognitive
and the noncognitive. I am saying that science, at the present time,

is limited to the house and not the home, to female parent and not
mother,

It is possible to distinguish two classes of cognitive experience,
One goes by the name observational; the other involves ideas, the
constituents of thoughts, concepts, and constructs, Since I do not
have time to define completely the distinctions between these classes,
I will merely appeal to your knowledge of epistemology and hope that
you agree with me on this distinction.

There is something peculiar about the immediate observations of
science. They are coercive; they assail us from without, They are
incoherent, they are contingent; and, because of their character,
we cannot form a world picture out of them, They are well chiracterized
by Kant's famous phrase, 'the rhapsody of perceptions.'" Their
rhapsodic, incoherent nature forces us to formulate vis-a-vis the
immediacies of our experience, certain constructs of reason. By
rationally combining these constructs or ideas we form an under-
standable picture of the wo-1ld.

I shall not belabor this point here, having given much atten- |
tion to it on other occasions. But I shall indulge in a whim. I
will draw a little picture* and I will refer to it when discussing
religion., I shall speak of the cognitive component of experience
which is contingent, in the sense in which I've outlined it, as the
protocol form, the P-plane, the test plane of all scientific reason-
ing. Here are the observations of the scientists, the immediacies

* See page 60.
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which surround us and which do not make sense by themselves.
Over against them we construct concepts which I will call the
C-field., Sometimes these concepts are not at all directly
related to immediate experience, to protocol, perceptory, or
test experience. Sometimes they are. Whenever the double lines
exist they are called measurements in simple natural science.
Measurements connect the sensation of hotness in my fingertip
with the reading on a thermometer, which is objective, which is
constructed in accordance with rules of reason, capable of bear-
ing numbers, and therefore suited to engage the rules of
mathematics,

Now, science is this sort of game, It starts with immediate
observation and proceeds by rules of correspondence (the simplest
type of which is measurement) to the field of reason, i.e,, to
the C-field, It establishes there certain constructs which
entertain logical mathematical relations, allowing one to make
calculations and then, sooner or later, by way of prediction to
return to the field of protocol observation. If a theory is
correct, the prediction must agree with the observation,

I would now like to discuss very briefly one item which has
thus far escaped notice in our Symposium, It is the meaning of
existence in science. The question has been raised repeatedly
as to the existence of a Deity, As a preamble to any attempt at
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