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RUDOLF LARENZ

PHYSICS - ‘ALIENATION FROM’
INSTEAD OF ‘ORIENTATION TOWARDS’ THE CREATOR?

I. INTRODUCTION

This article offers considerations about the morality of the professional
work of physicists and suggests, as a consequence, the convenience of an in-
ternal reform of Physics. The motivation for this is corroborated by publica-
tions like ‘The Grand Design — A New Explanation of the Universe’, autho-
red by the theoretical physicists Stephen Hawking and Leonid Mlodinow.
This book appeared in autumn 2010 and led to considerable reactions, espe-
cially in the media. The decisive statement of the authors is that the cause
of the creation of the universe exists within it, that is to say a created cause,
namely the law of gravitation:

Because there is a law such as gravity, the Universe can and will create itself from
nothing. Spontaneous creation is the reason there is something rather than nothing, why
the Universe exists, why we exist. [Therefore] it is not necessary to invoke God to light
the blue touch paper and set the Universe going!.
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explanation of the universe’. Bantam Books (Random House) 2010 p. 180.


https://core.ac.uk/display/286892245?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

6 RUDOLF LARENZ

This argument does not declare God as non existent, but marginalizes Him
for being irrelevant. The argument overlooks the philosophical principle ‘age-
re sequitur esse’, which is, in its weakest form, self-evident (despite possible
linguistic objections) and states that ‘effects can arise only from causes which
exist’. Or the other way round: ‘If something does not exist, it cannot cause
effects’. In particular, something cannot make itself exist, if it does not exist
previously (in a logical, not a temporal sense). But precisely then something
cannot make itself exist.

The following considerations do not concern this principle and its meta-
physical or logical aspects. They are rather motivated by the fact that Haw-
king/Mlodinow connect an attitude of marginalization of God with an argu-
ment taken from Physics. It is equally relevant that the argument quoted
above is a purely mathematical one. If Hawking/Mlodinow really want to say
something about the real world and not only make a purely mathematical
statement wrapped in physical language, they have to show the relationship
of mathematical theories to this our world and vice versa.

Here a difference between Physics, on the one hand, and Biology and Che-
mistry on the other becomes clear. Only Physics is deeply shaped by another
science, namely Mathematics. Therefore, the following considerations concen-
trate on specific arguments for Physics. They do not aim at solving the prob-
lem of the relationship between Mathematics and the material world, but ra-
ther take its being unsolved as a temporary condition of doing Physics, for
the lack of its solution has a decisive impact on the epistemological climate
and certain methods in Physics. This in turn influences the moral assessment
of a physicist’s professional work, and precisely here is the proper aim of the
present considerations. Truly, this moral assessment urges to solve the said
problem.

The relationship of mathematical structures to natural things is not made
a direct topic in the book of Hawking/Mlodinow. Perhaps it is taken for
granted that the obvious and generally acknowledged success of Mathematics
in Physics makes superfluous all further considerations. They are not super-
fluous, as is made clear by the following confrontation, which is represen-
tative of many others. The point is that the same theories [above all those
theories that have universal application, i.e. Quantum and Relativity theory]
have different interpretations:

Thesis: These theories mirror a universe that makes sense, is ordered,
exhibits beauty, with or without referring to something transcendent, etc.
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For instance Paul Davies: “Some of my colleagues embrace the same scientific facts as I,
but deny any deeper significance. They shrug aside the breathtaking ingenuity of the laws
of physics, the extraordinary felicity of nature, and the surprising intelligibility of the
physical world, accepting these things as a package of marvels that just happens to be.
But I cannot do this. To me, the contrived nature of physical existence is just too fan-
tastic for me to take on board as "simply given". It points forcefully to a deeper under-
lying meaning to existence. Some call it purpose, some design. These loaded words,
which derive from human categories, capture only imperfectly what it is that the universe

is about. But, that it is about something, I have absolutely no doubt”2.

Anti-thesis: These theories mirror a universe that does not make sense, but
rather is absurd, chaotic, without finality, etc. or do not even refer to one
world but to many.

For instance, the theoretical physicist Steven Weinberg and the philosopher Quentin
Smith: “No matter [...] which cosmological model may turn out to be the right one, it
will never be of consolation for us. There won’t be any escape from the fact that our life
is lacking any meaning, as the result of the accidental chain of events of the first three
minutes. It is difficult to understand that we are only a very tiny part of the overall
hostile universe. Moreover, we can never describe with certainty, how the present uni-
verse developed from an initial state, and that it moves to its extinction by infinite cold
or unbearable heat. The more we know about the universe, the less meaningful it seems
to us”>. And: If the Big Bang cosmology is true, “our universe exists without explana-
tion. [...] It exists non-necessarily, improbably, and causelessly. It exists for absolutely
no reason at all™.

The thesis as well as the anti-thesis result from different interpretations
of the same physico-mathematical theories. Both claim to be ultimate views
of the world. Both views suffer from the same weakness: while presupposing
a certain correspondence of physico-mathematical theories with the real
world, none of them makes any specification about this correspondence and
less about its foundations. This present intellectual situation of Physics could
be characterized as “semiobscurity”, which admits a certain practical know-
ledge about how to use this correspondence, but no theoretical knowledge
about what this correspondence is and what its grounds are. This is why it

2Davies, Paul. Statement on the occasion of delivery of the Templeton Prize 3.5.
1995; among others publishedin:Driessen, A.and Suare z A.(eds.). Mathematical
Undecidability, Quantum Nonlocality and the Question of the Existence of God. Kluwer Aca-
demic Publishers, Dordrecht—-Boston—-New York 1997 p. 199.

Weinber g Stephen. The First Three Minutes: A Modern View of the Origin of
the Universe. Basic Books, New York 1977, final section.

‘Crai g, William Lane, and S m i t h, Quentin. “Theism, Atheism, and Big Bang
Cosmology”. Clarendon Press, Oxford 1993 p. 217. Italics by Smith.
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is inappropriate to pretend to make ultimate statements about the material
world, for instance about its being or not being created, its beginning or not
beginning in time and its making sense or not making sense.

Thus that the intellectual semiobscurity makes possible, on the level of
world-views, opposite interpretations of the same theory. As a matter of fact,
there are many physicists whose stance is close to atheism or even agnosti-
cism, motivated similarly as Hawking/Mlodinow by arguments of theoretical
Physics, not experimental Physics. This gives ground to the conjecture that
theoretical Physics as such, as it is today, also fosters atheism or agnosticism.

The word ‘semiobscurity’ — meaning the existence of a practical know-
ledge and the absence of a theoretical knowledge of the relationship between
Mathematics and material things — directs the attention towards epistemology.
In order to settle the starting point of the following considerations, we sketch
the Catholic view of the intelligibility of the material world in general, on
the one hand, and on the other, the prevailing view in modern Physics con-
cerning the relationship of Mathematics to the same material world (Section
II). The epistemological climate in present-day Physics exhibits itself in se-
veral key concepts that mark a mental deformation of the experienced nature
(Section III).

A physicist finds himself, more or less consciously, in a sort of schizo-
phrenic situation — irrespective of whether he or she is a Christian or not. His
mental world splits up into the normal world of everyday life, where sponta-
neous knowledge prevails, and a scientific world-view. These views cannot
be true both together, and therefore such a person finds him- or herself in
a more or less explicit need of discernment: is it morally defensible to adopt
professionally an epistemological setting which is at odds with the epistemo-
logical climate generated by normal ordinary life experience (Section 1V)?
This is the core question of the paper, and all previous sections serve to
prepare this moral assessment.

For a physicist who is a Christian, the situation of discernment sharpens
considerably, because the Christian revelation supports the epistemological
climate of the spontaneous knowledge of a normal human person. The episte-
mological optimism pervading all of the Christian revelation is well aware of
its limits. But still, the stress is laid upon the possibility to know, not the
impossibility.

From this, the question arises of whether and how the discrepancy of both
views can be overcome. Before this background, it is worth-while to note that
major present-day views of the relationship of Christian theology and Physics
do not require epistemological or other basic amendments from Physics (Sec-
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tion V). Therefore, Section VI. offers after a summary also some remarks
about a inner reform of Physics.

II. THE EPISTEMOLOGICAL CONTRAST

The epistemological climate witnessed and confirmed by Christian revela-
tion, insofar as it concerns knowledge of our world, is linked to the perma-
nent constitution of these things as created. The Magisterium of the Church
has explicitly stated a connection between intelligibility of these things and
their being created in the following way: it is possible that, without the
knowledge of Christian revelation, a human person reaches the insight that
the things of this world are what the Bible calls ‘created’ and that they,
therefore, have a Creator. As the status of a thing as being created extends
to whatever belongs to it, no information about this thing can be separated
from the insight into its being created. In particular, the laws of nature are
somehow connected to the status of being created of the things that follow
those laws and, therefore, also the knowledge of the laws of nature are con-
nected with the insight into the being created of those things.

Nothing has been said, in this context, about the intellectual path to be
followed, not even whether this intellectual path has been, or will be, realized
in history or the future. The statement is confined to saying that the things
of this world “give an account” on their being created, and that human mind
is capable of understanding this language of reality. From the Catholic point
of view, Christian revelation is epistemologically “optimistic”. It follows that
experience has a positive cognitive value. Therefore, such a person must be
deeply ready to accept the cognitive guidance of his or her experience and
even, in a way, subdue to it their own creativity: much attention, patience
and humility is needed.

Hence it is a theological conclusion, that also the investigation of the laws
of nature profits from the intelligibility of the world and the cognitive capa-
city of the human mind, at least insofar as the laws of nature contribute to
the knowledge of things as being created®. As a consequence, a physicist
who happens to be a Christian is almost forbidden precisely by his faith to

5 Cf. I. Vatican Council. Dogmatic Constitution Dei Filius, Cap. 4. De fide et ratione. DS
3015 with a reference to Rom 1:20; cf. also Ws 13:5 and DS 3026.

5 Cf. DS 3019.
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draw on this very same faith in his scientific discourse. He is exclusively
relegated to his natural capacity of insight and reasoning. True, his sinfulness
darkens his mind and makes its activity laborious, but it does not make it
impossible. Christians as well as non-Christians depend, in their scientific
reasoning, exclusively on their own intellectual capacity. It must not be si-
lenced, however, that a Christian possesses, by his faith, a guarantee that the
thesis of the intelligibility of the world and the cognitive capacity of the
human mind is true. He has more intellectual steadfastness in the laborious
activity of investigating this world. Likewise, God’s grace and a Christian’s
striving to follow Christ including moral integrity have their part. But this
interior strength does not provide arguments which would be less accessible
to non-believers, or not accessible at all.

Therefore, the statement “there is no (particular) Christian way of doing
science” is ambiguous. A scientist who happens to be a Christian, should not
draw on the Christian revelation, or on the Bible in particular, in order to
make scientific propositions or to prove them. Rather he should exclusively
focus on the object in question. In that sense, the statement cited is right. But
if it comes to the existence of truth at all, which touches the very notion of
science, or to the fundamental discernment between an “epistemological opti-
mistic (bright) or pessimistic (obscure) climate”, this statement is false. The
Christian way of doing science is the one in a what we have called epistemo-
logically bright or optimistic climate.

The epistemological climate with respect to the visible world, witnessed
and fostered by Christian revelation, includes a certain selfknowledge of the
observer of things as described in the two preceding paragraphs. It is a pro-
gressively deepening view, which departs from the prima facie — knowledge
of things, passes through many stages of distinctions and particular insights
and may possibly reach the reflective knowledge of their being created inclu-
ding the insights of the observer himself being created, of the intelligibility
of the world and of the cognitive capacity of the human mind. The intellec-
tual climate in present-day Physics, in turn, is characterized by two factors:

1. Nobody knows why Mathematics is successful in dealing with processes
of material things, while everybody knows the fact of that mathematical me-
thods are successful in describing such processes and in predicting results and
thus for technology.

2. The success fosters a steadily increasing mathematization of Physics.
By this, everything non-mathematical in Physics is more and more marginali-
zed. But the cause of the relationship between Mathematics and material
things cannot be mathematical. Therefore, the increasing mathematization of
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Physics brings about a deepenig of the ignorance of physicists about the
cause of the success of precisely this mathematization. In other words, a phy-
sicist who thinks only in mathematical terms makes it impossible by this very
fact to obtain deeper insights about his science and thus about this world.
This situation shall be illustrated without entering into details of philoso-phy
or history of science. Two voices about the lack of knowledge of the ‘why’:

Einstein (1950): physico-mathematical concepts have nothing to do with experience, but
instead more with the human inventive genius. “Theoretical concepts are absolutely arbi-
trary” and “free inventions of the human mind”’. This is why it is “the most unintelli-
gible of this world that it is intelligible”® (obviously Einstein wants to say ‘intelligible
in terms of physical theories’).

According to Einstein, the intelligibility of the world in mathematical
terms is a fact, but the world has nothing to do with the coming about of this
fact. It seems that the resulting dilemma can be eliminated only by asserting
that it is the world itself that causes its intelligibility. This assertion in turn
is only reasonable if it is acknowledged as evident.

Wigner (1960): “The miracle of the appropriateness of the language of mathematics for

the formulation of the laws of physics is a wonderful gift which we neither understand

nor deserve™®.

7 Cf. e.g. his “epistemological creed” in ’Autobiographical Notes’ in S chilp p,
Paul A. (ed.). Albert Einstein: Philosopher — Scientist. The Library of Living Philosophers
vol. 7. Open Court, La Salle, Illinois '1949 p. 4.

$Einstein, A. On Physical Reality. Franklin Institute Jowrnal 1936 vol. 221
p. 313 ff.

W i gner, Eugene P. “The Unreasonable Effectiveness of Mathematics in the Natural
Sciences” (last paragraph). Communications in Pure and Applied Mathematics. February 1960
vol. 13 No. 1. In the internet: www.dartmouth.edu/~matc/MathDrama/reading/Wigner.html.

Similarly Feynman: “I think, it is safe to say, that no one understands quantum mechanics.
Do not keep saying to yourself, if you possibly can avoid it, ‘But how can it be like that?’
because you will go ‘down the drain’ into a blind alley from which nobody has yet escaped.
Nobody can know how it can be like that”. F e y n m a n, Richard P., quoted in Her -
b e r t, N., Quantum Reality: Beyond the New Physics. Garden City, N.Y., Doubleday Anchor
Books 1985 p. xiii. And Penrose: “I should begin by expressing my general attitude to present
day quantum theory, by which I mean standard, non-relativistic quantum mechanics. The theory
has, indeed, two powerful bodies of fact in its favour, and only one thing against it. First, in
its favour are all the marvellous agreements that the theory has had with every experimental’
result to date. Second, and to me almost as important, it is a theory of astonishing and pro-
found mathematical beauty. The one thing that can be said against it is that it makes absolu-
tely no sense!” P e n r o s e, Roger, Gravity and State Vector Reduction, in: R. Penrose
and C. J. I s h a m (eds.). Quantum Concepts in Space and Time. Oxford, Clarendon Press
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Wigner is one of the major figures in the quantum theory of the fourties
and fifties of the 20" century. We might pass by the quasi-religious accent
of his statement. Whether miracle or not, gift or not, the hard fact is that
Wigner acknowledges straightforwardly that he finds himself before a fact the
cause of which is unknown to him. Perhaps one could even notice a certain
disappointment in his words. It is important to notice that the common tenor
of Einstein’s, Wigner’s, Feynman’s and Penrose’s statements is representative
of all physicists, because they have never been seriously contradicted.

Now to the second factor of the intellectual climate in Physics: the ever-
increasing mathematization. This is not only due to the idea of a theory of
measurement, but the latter is perhaps the most radical and most typical way
of a mathematization of Physics. This sort of mathematization is brought
about in the following way: To date, experiments in general and measu-
rements in particular have been considered as a bridge between the material
world and Mathematics and, therefore, as something outside of Mathematics.
Now, as experiments and measurements are natural processes as well as all
others, they too are capable of a mathematical description. That is to say,
experiments and measurements are absorbed into Mathematics, namely into
a theory of measurement.

The idea of a theory of measurement is an implicit acknowledgement that
confrontations of material things, i.e. experiments and, in particular, measure-
ments cannot be replaced by anything else. Nevertheless, introducing the idea
of a theory of measurement is a far-reaching change which is possible only
because of a previous deformation, which in turn will be dealt with in more
detail in the next Section (III.). At this moment, it is sufficient to document
the change as such:

We shall hope to have established a systematic description of the quantum mechanical
measurement process together with a concise formulation of the measurement problem.
In our view the generalized mathematical and conceptual framework of quantum mecha-
nics referred to above allows for the first time for a proper formulation of many aspects
of the measurement problem within this theory, thereby opening up new options for its
solution. Thus it has become evident that these questions, which were sometimes consi-
dered to belong to the realm of philosophical contemplation, have assumed the status of
well-defined and tractable physical problems!'®.

1986 p. 129.

10Busch,P.,Lahti,P.J.,Mittelstaedt,P.TheQuantumTheoryofMea-
surement. Springer-Verlag, Berlin—-Heidelberg—New York 21996. Preface (final remark) p. IX.
Italics by the authors. As far as I know, this book is the first monograph at all on the quantum
theory of measurement, after decades of only articles in journals.
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The decisive word in the quoted paragraph is ‘within’. The word ‘physi-
cal’ marks the distinction from ‘philosophical’, and the adjective ‘tractable’
makes it clear that the physical problems are tractable mathematically. Notice
also the claim implicitly contained in these words that every single element
of the said physical problems underlies mathematical shaping and control.

In principle, all this does not contain anything specific for Classical Phy-
sics or Quantum Physics or any other branch of Physics. However, since
1960, the peculiar problems in understanding the quantum theory have led to
an increased interest in the quantum theory of measurement. Certainly, it is
true that these ideas are far from dominating everyday practice in Physics,
but the quantum theory of measurement has grown up to be a respectable
field of investigation of its own. It is a sort of intellectual pilot project that
has grown out of the epistemological climate of Physics.

Another crucial characteristic of the idea of a theory of meaurement is that
the natural processes named ‘experiment' and ‘measurement’' are absorbed into
mathematical theories precisely by using the “old” physico-mathematical theo-
ries. Therefore, necessarily traces of the “old” theories remain. It would have
been more consistent to leave those “old” theories unused and to inquire about
the “physico-mathematical problem” from the very beginning. Only then the

previous deformation mentioned above could have been avoided.
It is due to the general epistemological climate in Physics that the trend

towards more and more mathematization is as unbridled as it is. For instance,
Karl Popper defines in the final section of his first and most important book
“The Logic of Scientific Discovery” (1935) the thesis of the experimenting
scientist’s relationship to reality as theory laden experience, which he takes
over without change into the English editions:

Even the careful and sober testing of our ideas by experience is in its turn inspired by
ideas: experiment is planned action in which every step is guided by theory. We do not
stumble upon our experiences, nor do we let them flow over us like a stream. Rather, we
have to be active: we have to ‘make’ our experiences. It is we who always formulate the
questions to be put to nature; it is we who try again and again to put these questions so
as to elicit a clear-cut ‘yes’ or ‘no’ (for nature does not give an answer unless pressed for
it). And in the end, it is again we who give the answer, it is we ourselves who, after

severe scrutiny, decide upon the answer to the question we put to nature!l.

""Popper, Karl R. The Logic of Scientific Discovery. Hutchinson & Co. '1959,
Routledge (Routledge Classics), London *2002. German original: Logik der Forschung. Mohr,
Tiibingen 31984 Nr. 85 (Julius Springer, Wien, 11935).
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Empirical success is what guides the physicist when he proposes new theo-
ries. But it is in turn theory which determines what success is. Another
author is explicit in saying that Mathematics is necessary for knowledge:

If the real things were taken according to their observable properties, mathematical
formulations as those in Mechanics would be impossible. In order to obtain such mathe-
matical formulations, it is necessary to construe fictitious objects which replace real

things and may be called ‘scientific objects’. [...] In a way, they are unreal, particularly

in the mathematically high developed sciences'?.

According to that view, mathematization would only be possible by transi-
tion into a fictitious realm. A little bit more radically, one could say: In order
to grasp more reality, one necessarily has to construct fictious entities. Ne-
vertheless, the same author stresses that natural science is basically realistic,
even though with concessions to the unreality of theoretical constructions.
This is why this view is unstable:

We propose a realist view, that is to say that the experimental sciences yield true know-
ledge of reality. But it is not a naiv realism, for the theoretical [above all, mathematical,
transl.] constructions are not simple translations from reality and, additionally, contain

conventional elements. Qualifying these constructions as ‘true’ requires important distinc-

tions and admits different gradations, depending on the case'®.

Summing up, the intellectual climate in Physics is dominated by an episte-
mological pessimism — a view according to which the world resists being
known. Our mind has to struggle against this resistance by means of a strain-
ed creative activity of the physicist. Both parts fit together. But here an im-
passe comes from that this creativity tries to link mathematical structures to
the material world, while in modern Mathematics they are linked to axioms.

If the theories of measurement tell us anything about the intellectual cli-
mate of Physics, it is clear that Physics, as it is practiced now, moves further
and further away from metaphysics. That implies that the modern way of
doing Physics withdraws more and more from natural theology. On the other
hand, Christian revelation explicitly affirms the possibility of natural theology
and thus implicitly fosters also philosophical contemplation. Hence the intel-
lectual climate of Physics drives away from the intellectual climate witnessed

2 Artigas, M. Filosofia de la ciencia experimental. La objetividad y la verdad en las
ciencias. EUNSA, Pamplona, 2% edicién ampliada 1992 p. 113 f. The translation and italics are
mine.

13 Ibid. p. 259 f. The translation is mine.
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and fostered by Christian revelation. Even though this discrepancy would not
be strictly contradictory, it makes life for a physicist, who happens to be
a Christian, increasingly difficult.

III. TREATMENT BY DEFORMATION

In this section we identify in more detail the elements that shape the intel-
lectual climate of Physics. Of fundamental importance is what will be called
‘double reduction’ or ‘reduction in two phases’. By means of that double re-
duction, the experiences of an experimenter suffer a deformation, and these
deformed experiences can be linked to mathematical elements. Therefore a phy-
sicist lives in two worlds: in the world of ordinary experience, and a world
represented by physico-mathematical theories that come about after the double
reduction. The scientific world-view is generated from the ordinary world of
experience by means of reductions, abstractions and constructions.

In order to avoid misunderstandings from the outset, the reader needs to
remember that the following argument is made from the perspective of an ex-
perimenter, not from the perspective of a theoretical physicist. The world-
view of the experimenter is grounded in his experience of the material world,
not in mathematical reasoning.

The first phase of the double reduction consists in isolating experiments
out of their global context by introducing a tripartition:

1. an interaction-free period before the experiment,

2. an interaction phase during the experiment, and

3. an interaction-free period after the experiment.

Step (iii) of this first phase of the double reduction introduces what is called
a result at a given time of an experiment.

The second phase of the double reduction is even more radical than the
first phase. It consists in transforming mentally a relationship between two
unexchangeable things into a property of one of them. These things are called
‘experimental object’ and ‘experimental apparatus’. Part of the relationship
between them consists in the fact that the experimental result belongs equally
to both sides. The second phase of the double reduction consists in transfor-
ming that result into a property of the object alone. This asymmetry between
experimental object and experimental apparatus is particularly striking in the
case of a measurement and has no foundation at all in nature. Despite of
looking so harmless and reasonable, the second phase of the double reduction
is an extraordinarily radical deformation: it eliminates the symmetry. This



16 RUDOLF LARENZ

asymmetry is one of the most radical pieces of unreality that has ever been
brought into Physics.

Obviously, the two phases of the double reduction are neatlessly com-
bined: The first phase (‘cut-off’) makes it possible to speak of results and the
second phase is the preferential attribution of the result to one side, together
with (almost completely) dropping the experimental apparatus. Both phases
together make it logically possible to simulate experiments and in particular
measurements entirely within a physico-mathematical theory. In other words,
the door towards a complete mathematization of the material world has been
opened. As a matter of historical fact, such a mathematization of the physical
world has been attempted. The third quotation of the previous Section II. is
taken from the first monograph on quantum theory of measurement. There
have been attempts to develop such theories during the last 50 years, but the
success has been minimal due to increasing mathematical difficulties.

From a pragmatic point of view, it might be said that the double reduction
is the only possibility of obtaining results at all and in a finite time, which in
turn is a previous condition for making predictions and having technology. But
it is only a conjecture that the deformation by means of the double reduction
is necessary in order to obtain those benefits. It is unknown, which results
would follow the renouncing of the double reduction, from the outset. Certainly,
this would require a completely new elaboration of physical knowledge that is
based exclusively on experience. This new elaboration would completely reverse
the order put forth, for instance, by Busch, Lahti and Mittelstaedt. Attempts for
this new elaboration have already been made'.

IV. MORAL ASSESSMENT

In this section we undertake no more than to establish two basic distinc-
tions. The first distinction states a difference between Physics as a science
which enables to pursue professional goals according to a common under-
standing of that word and Physics as a science that is or generates a world-
view with ultimate explanations. The second distinction concerns the two
effects of every single professional action of a physicist. We begin with the
first distinction.

4°Cf. L aren z Rudolf. “What Can Thomistic Natural Philosophy Contribute to Phy-
sics?”, Societal Studies (Socialiniu Mokslu Studijos), Research Papers, Mykolas Romeris Uni-
versity (Vilnius, Lithuania), 2011, forthcoming.
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The two previous sections have presented two constitutive elements of pre-
sent day Physics, namely the specific epistemological climate and the mental
deformations of experienced reality. Obviously, the deformations by means
of simplifications and abstractions, on the one hand, and conceptual construc-
tions on the other, are manifestations of human creativity. Particularly con-
ceptual constructions could be compared with poetry, artistic or musical crea-
tivity. They all may well be appropriated to achieve certain professional
goals, that is to say the solution of any problem in experimental or theore-
tical Physics or in engineering. In this case, the deformations are not meant
to replace the experienced reality, but to be used as tools to achieve profes-
sional results.

But if somebody claims that Physics with its simplifications, abstractions,
idealizations or constructions is the basis of a world-view and not only
a means to achieve professional goals, the situation changes. Then the ex-
perienced reality would be mentally substituted by the deformations. This
seems to be the case in the book of Hawking/Mlo