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The paper indicates the main common fields of interest in astronomy and philosophy.

Keywords: Astronomy; Philosophy

It is well known that astronomical bodies span an enormous scale of densities. In the famous

de Vaucouleurs (1970) universal density–radius relation, the density scale extends over 45

orders of magnitude, from the density of neutron stars, that is the density of nuclear matter,

through the density of supercluster regions, which is, on average, well beyond the best

vacuum acquired in laboratories on the Earth. In this way, astronomical considerations

allow one to study matter in extreme conditions. In the diagram in question the density

of the human body can be marked, too. The existence of a human being is essential here.

He or she is not only an observer of the surrounding Universe and the author of models

and theories describing the Universe, but also the subject of reflections on the world.

In the present paper, I outline only some of the basic areas of the common investigations of

astronomers and philosophers. A deeper analysis of the relations requires an extensive multi-

volume critical analysis. I think, however, that a presentation of the relevant relations can be

interesting, especially in the epoch of narrow specialization. This allows one to notice that the

same objects and processes can be described and discussed from various points of view.

As early as the birth of natural philosophy, when philosophers from the Ionian school pre-

sented a general explanation of the Universe for the first time, the question as to the principle

of all things was asked as well (Tatarkiewicz, 2001). This was the question addressing the

issue of the main substance constituting the Universe, as well as the principles of its construc-

tion. This was a query on the nature of the sort of primordial elements, leading to the develop-

ment of the whole of nature. Empedocles of Acragas postulated the existence of four

elements (or roots), namely, fire, air, water and earth, while Leucippos and Democritos of

Abdera were the founders of the atomic theory, assuming the existence of an infinity of indes-

tructible atoms, differing only geometrically from one another. The philosophical idea of
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explaining the diversity of matter by assuming the existence of just a few fundamental and

indivisible parties can be traced throughout the whole history of science (Sarton, 1962).

Modern physics started with the disintegration of atoms, but the search for indivisible parti-

cles can be easily observed there, leading to the rise of elementary-particle physics (Coughlan

and Dodd, 1994). The notion of the lightest superpartners, which are stable by energy con-

servation (Kane, 2000), belongs to the same concept. These particles are the result of decay

of all superpartners in the supersymmetric Standard Model. Moreover, the lightest superpart-

ners can be regarded as the constituting elements of cold dark matter.

Another classic example of a relationship between astronomy and philosophy are problems

connected with the properties of space and time. From the historical point of view, discussion

of the existence of matter and vacuum (i.e. a region devoid of matter) is very instructive; it is

partially connected with the problem of mutual interaction of two bodies at a distance, and

the difficulty of explaining the motion of a body in void space (Grant, 1981). Another related

problem is infinite extracosmic space. The problem of time is also both astronomical (i.e. how

to measure and to keep it) as well as philosophical.

The Tycho Brahe hybrid model of the Universe is an example of the influence of philoso-

phical thoughts on science. Tycho Brahe was an admirer of Copernicus, and especially of the

geometry of his planetary theory, but not the idea that the Earth was moving (Thoren, 1990).

Tycho Brahe was a magnificent observer, but there are no attempts by Tycho Brahe to detect

stellar parallax are known. The hybrid model that he adopted was a Capellan variation of

the Ptolomaic system. In the Tychonian system of the World a stationary Earth was circled

by the Sun, with the interior planets orbiting around the Sun, instead of being placed

between the Sun and the Earth as in Copernican theory. At first glance the impossibility

of finding stellar parallaxes can be interpreted as being against the Copernican theory, but

the lack of measurable parallaxes can be interpreted as being in favour of the theory. The

enormous astronomical distance scale was pointed out by Copernicus (1453) himself in

his De Revolutionibus, Book I, Chapter VI; this was the reason for the non-observability

of stellar parallaxes. However, the great Copernican cosmos (Iwanowska, 1994) was in dras-

tic contrast with the small one, described by the Greeks (Pedersen and Pihl, 1974) and

accepted by Tycho Brahe and the majority of his contemporaries. Thus, the impossibility

of accepting the huge cosmos scale connected with the philosophical background could be

one reason that he constructed the hybrid model.

The move from a closed invariable static world to the infinite and dynamically changing

Universe, which took place between the time of Nicolas of Cusa (cardinal Nicolaus Krebst) in

the fifteenth century and those of Giordano Bruno at the end of the sixteenth century was of

great importance for the origins of modern science. Both philosophers mentioned above pre-

sented their ideas of an unsteady world, but the idea between the times of Copernicus and

Kepler received both observational (the comet of 1577, and the supernovae of 1572 and

1604) and theoretical (Kepler’s laws) support; it was Newton who completed this process.

The problem of the origins of the Universe, the Solar System and the Earth, that is the

cosmogony, from the times of the Ancient Greeks until now has been a source of both phi-

losophical and astronomical considerations. It should be stressed that, contrary to the opinion

expressed by some scientists, philosophical thoughts are based on the achievements of con-

temporary science.

Let us now turn our attention to the famous question: are we alone? The plurality of the

worlds was, among others, accepted in the fifteenth century by Nicolas of Cusa. In the second

half of the twentieth century the issue of inhabited worlds became strictly scientific. We are

sending information on our existence, as well as surveying the sky, hunting for signals from

other civilizations. The present-day technical equipment has allowed us to detect extra-solar

planetary systems. Is there life in these systems? This problem, presently regarded as
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observational and technical, was discussed by many philosophers. Each discovery in this

field is of great influence on the considerations dealing with the origins of life, which is a

field of interest for biology and philosophy alike.

Astronomical discoveries, regarded as a process of revealing the secrets of the Universe,

full of achievements and failures, serve as case studies for the historians of science.

Astronomy is often a basic field for discussing the role of models and theories in recognition.

The laws and their role in the scientific explanation is also interesting for a philosopher. It can

be stressed that the problems of causality and probabilistic explanation are of great interest

here. This is connected not only with the interpretation of quantum mechanics but also with

cross-sections of various reactions.

The origin of the currently popular ‘anthropic principle’ (Leslie, 1990), stating that the

general properties of the Universe have to be compatible with the existence of mankind is

then purely philosophical.
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