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ON THE CONNECTION OF PHYSICAL SCIENCES 

BY MARY SOMERVILLE 

PREFACE. 

The progress of modern science, especially within the last few years, has been remarkable for a 
tendency to simplify the laws of nature, and to unite detached branches by general principles. 
In some cases identity has been proved where there appeared to be nothing in common, as in 
the electric and magnetic influences; in other, as that of light and heat, such analogies have 
been pointed out as to justify the expectation that they will ultimately be referred to the same 
agent, and in all there exists such a bond of union, that proficiency cannot be attained in any 
one without a knowledge of others.  

Although well aware that a far more extensive illustration of these views might have been 
given, the Author hopes that enough has been done to show the Connection of the Physical 
Science. 

I order to keep pace with the progress of discovery in various branches of the Physical Science, 
this book has been carefully revised.  

 

INTRODUCTION 

Science, regarded as the pursuit of truth, must ever afford occupation of consummate interest, 
and subject of elevated meditation. The contemplation of the works of creation elevates the 
mind to the admiration of what-ever is great and noble; accomplishing the object of all study, 
which, in the eloquent language of Sir James Mackintosh, “is to inspire the love of truth, of 
wisdom, of beauty – especially of goodness, the highest beauty – and of that supreme and 
eternal Mind, which contains all truth and wisdom, all beauty and goodness. By the love or 
delightful contemplation and pursuit of these transcendent aims, for their own sake only, the 
mind of man is raised from low and perishable objects, and prepared for those high destinies 
which are appointed for all those who are capable of them.” 

Astronomy affords the most extensive example of the connection of the physical science. In it 
are combined the sciences of number and quantity, of rest and motion. In it we perceive the 
operation of a force which is mixed up with everything that exists in the heavens or on earth; 
which pervades every atom, rules the motions of animate and inanimate beings, and is as 
sensible in the descent of a rain-drop as in the falls of Niagara; in the weight of the air, as in the 
periods of the moon. Gravitation not only binds satellites to their; planet, and planets to the 
sun, but it connects sun with sun throughout the wide extent of creation, and is the cause of 
the disturbances, as well as of the order of nature: since every tremor it excites in any one 
planet is immediately transmitted to the farthest limits of the system, in oscillations, which 
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correspond in their periods with the cause producing them, like sympathetic notes in music, or 
vibrations from the deep tones of an organ.  

The heavens afford the most sublime subject of study which can be derived from science. The 
magnitude and splendor of the objects, the inconceivable rapidity with which they move, and 
the enormous distances between them, impress the mind with some notion of the energy that 
maintains them in their motions, with a durability to which we can see no limit…. Such pursuits, 
while they ennoble the mind, at the same time inculcate humility, by showing that there is a 
barrier which no energy, mental or physical, can ever enable us to pass: that, however 
profoundly we may penetrate the depths of space, there still remain innumerable systems, 
compared with which, those apparently so vast must dwindle into insignificance, or even 
become invisible; and that not only man, but the globe he inhabits – nay, the whole system of 
which it forms so small a part – might be annihilated, and its extinction be unperceived in the 
immensity of creation.  

A complete acquaintance with physical astronomy can be attained by those only who are well 
versed in the higher branches of mathematical and mechanical science (N.2), and they alone 
can appreciate the extreme beauty of the results, and of the means by which these results are 
obtained. It is nevertheless true, that a sufficient skill in analysis (N.3) to follow the general 
outline – to see the mutual dependence of the different parts of the system, and to 
comprehend by what means the most extraordinary conclusions have been arrived at, - is 
within the reach of many who shrink from the task, appalled by difficulties, not more 
formidable than those incident to the study of the elements of every branch of knowledge. 
There is a wide distinction between the degree of mathematical acquirement necessary for 
making discoveries, and that which is requisite for understanding what others have done.  

Our knowledge of external objects is founded upon experience, which furnishes facts; the 
comparison of these facts establishes relations, from which the belief that like causes will 
produce like effects, leads to general laws. Thus, experience teaches that bodies fall at the 
surface of the earth with an accelerated velocity, and with a force proportional to their masses. 
By comparison, Newton proved that the force which occasions the fall of bodies at the earth’s 
surface is identical with that which retains the moon in her orbit; and he concluded, that as the 
moon is kept in her orbit by the attraction of the earth, so the planets might be retained in their 
orbits by the attraction of the sun. By such steps he was led to the discovery of one of those 
powers… that matter should reciprocally act upon matter.  

Physical astronomy is the science which compares and identifies the laws of motion observed 
on earth, with the motions that take place in the heavens; and which traces, by an 
uninterrupted chain of deduction from the great principle that governs the universe, the 
revolutions and rotations of the planets, and the oscillations (N.4) of the fluids at their surfaces; 
and which estimates the changes the system has hitherto undergone, or may hereafter 
experience – changes which require millions of years for their accomplishment. 
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The accumulated efforts of astronomers, from the earliest dawn of civilization, have been 
necessary to establish the mechanical theory of astronomy. The courses of the planets have 
been observed for ages, with a degree of perseverance that is astonishing, if we consider the 
imperfection and even the want of instruments. The real motions of the earth have been 
separated from the apparent motions of the planets; the laws of the planetary revolutions have 
been discovered; and the discovery of these laws has led to the knowledge of the gravitation 
(N.5) of matter. On the other hand, descending from the principle of gravitation, every motion 
in the solar system has been so completely explained, that the laws of any astronomical 
phenomena that may hereafter occur, are already determined.  


