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INTRODUCTION: IMPONDERABLE MATTER

In studying this Fourth state of Matter, we seem at lengch to have within our grasp
and obedient to our control the little indivisible particles which, with good warrant,
are supposed to constitute the physical basis of the universe. We have seen that in
some of its properties Radiant Matter is as material as this table, whilst in other
properties it almost assumes the character of Radiant Energy. We have actually
touched the border land where Matter and Force seem to merge into one another,
the shadowy realm between Known and Unknown, which for me has always had
peculiar temptations. I venture to think that the greatest scientific problems of the
future will find their solution in this Border Land, and even beyond; here, it seems
to me, lie Ultimate realities, subtle, far-reaching, wonderful.

William Crookes, ‘Radiant Matter’ (1879)

In an 1852 article in Household Words, Henry Morley insists,

We are in the present day upon the trace of a great many important facts relating to
the imponderable agencies employed in nature. Light, heat, and electricity are no
longer the simple matters, or effects of matter, that they have aforetime seemed to be.
New wonders point to more beyond.!

In the article called ‘New Discoveries in Ghosts, Morley refers to a widely
accepted concept within the Victorian physical sciences to posit evidence of the
existence of ghosts: imponderable matter. Morley goes on to cite the work of
Austrian chemist Baron Karl von Reichenbach, who claimed that an ‘imponder-
able’ substance, which he called ‘odyle;, is emitted by all forms of matter in the
universe and resembles light, heat and electricity. Odyle, according to Morley’s
reading of Reichenbach, can be perceived by certain people he calls ‘sensitives’
and ‘is generated among other things by heat, and by chemical action. It is gen-
erated, therefore, in the decomposition of the human body’? Reichenbach’s
experiments with sensitives, who claimed to be able to see light coming from
graves, led Motley to claim, ‘in plain words ... I do believe in ghosts - or, rather
spectres — only I do not believe them to be supernatural’®
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Morley’s belief in ghosts (and, indeed, Reichenbach’s, and that of many
Victorians) requires not — as he acknowledges - a belief in the supernatural.
Rather, it necessitates the existence of imponderable matter. At once ghostly and
material, imponderable matter was a concept central to the Victorian physical
sciences. Many physicists believed that light, heat, electricity and magnetism
were forms of imponderable matter. In his 1839 Elements of Natural Philoso-
phy, Golding Bird explains that most natural philosophers believe that the space
between bodies is filled with some form of imponderable matter, which is
‘700,000 times less dense than air; and that its elastic force, as compared to its
density, must be, at the lowest estimate, 490,000,000,000 times greater than that
of air’* This nearly weightless and highly elastic substance was, according to Bird
and many natural philosophers, responsible for the propagation of light and
heat and many other thermal phenomena. He explains,

The subtle and invisible forms of ethereal matter, when caused to assume a vibratory
or undulatory movement with sufficient rapidity, produce a peculiar set of phenom-
ena, whose effects are known by the terms of light and heat; effects of vast importance,
for without them nature would be dead to us, its beauties no longer apparent, and this
world a cheerless waste.’

Imponderable matter, then, was for the Victorians invisible, undetectable, yet
the very fabric of the cosmos. It could explain simple phenomena such as the
transmission of light and heat, and it could provide physical explanation for
what once seemed supernatural.

British natural philosophers shifted their focus from mechanics to ‘impon-
derable’ or ‘ethereal’ matter or fluids during the second half of the eighteenth
century in order to explain electrical, optical and magnetic phenomena. These
substances were not like other kinds of matter or fluids because they were
believed to be weightless and undetectable. Imponderable matter was thought
to be composed of particles with repulsive forces. Eighteenth-century theories of
imponderable fluids were based on a theory of ether that Newton had proposed
in his 1717 Opticks to explain, for example, gravitational attraction. As Cantor
and Hodge note, although Newton ‘constructs several different, even incompat-
ible theories), ‘on his main account ether consisted of very minute particles that
(1) repelled one another, and (2) repelled and were repelled by particles of gross
matter’® Larry Laudan points out that imponderable fluid theories were perva-
sive during the latter half of the cighteenth century:

In the 1740s alone, there were at least half a dozen major efforts to explain the
behaviour of observable bodies by postulating a variety of invisible (and otherwise
imperceptible) elastic fluids ... [B]y the 1770s, cthereal or subtle fluid explanations
were very widespread among natural philosophers ... [S]uch explanations invariably
violated the prevailing epistemological and methodological strictures of the age,
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strictures that ... would not countenance the use of theoretical or ‘inferred’ entities
to explain natural processes.”

By the beginning of the nineteenth century, then, the physical sciences in Britain
were increasingly dependent upon the theoretical rather than the empirical, and
the invisible rather than the detectable, as imponderable matter theories became
central to the study of mechanics.

Although these theories were widespread among natural philosophers, as Wil-
liam Thomas Brande demonstrated in his 1819 4 Manual of Chemistry, detection
of imponderable matter was understood to create considerable difficulty:

Of the substances belonging to our globe, some are of so subtle a nature as to require
minute and delicate investigation to demonstrate their existence; they can neither be
confined, nor submitted to the usual modes of examination, and are known only in
their states of motion as acting upon our senses, or as producing changes in the more
gross forms of matter. They have been included under the general term of Radiant or
Imponderable Etherial Matter, which, as it produces different phenomena, must be
considered as differing either in its nature or affections.®

In an 1816 lecture on radiant matter, Michael Faraday similarly claimed,

Assuming heat and similar subjects to be matter, we shall then have a very marked
division of all the varieties of substance into two classes: one of these will contain
ponderable and the other imponderable matter. The great source of imponderable
matter, and that which supplies all the varieties, is the sun, whose office it appears to
be to shed these subtle principles over our system.?

What is remarkable about these theories of imponderable matter is that they
were prevalent in a scientific climate dominated by an empirical imperative.

By the middle of the nineteenth century, many natural philosophers believed
that the various forms of imponderable matter that had been theorized earlier
were really just a single form of imponderable matter: luminiferous ether. In an
1865 Fortnightly Review article, “The Constitution of the Universe) prominent
physicist John Tyndall asks, ‘Are the stars themselves hung iz vacuo? Are the vast
regions which surround them, and across which their light is propagated, abso-
lutely empty?™'® Tyndall, like many scientists of his day, believed that the space
between the stars was not empty, and claimed that luminiferous ether was an
interstellar medium that fills space and conveys light. In the same article, Tyndall
describes the ether, insisting, “The notion of this medium must not be consid-
ered as a vague or fanciful conception on the part of scientific men. Of its reality
most of them are as convinced as they are of the existence of the sun and moon’"
He goes on to claim that the ether has ‘definite mechanical properties’:

It is almost infinitely more actenuated than any known gas, but its properties are those
of a solid rather than of a gas. It resembles jelly rather than air. This was not the first
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conception of the ether, but it is that forced upon us by a more complete knowledge
of its phenomena. A body thus constituted may have its boundaries; but, although
the ether may not be coextensive with space, it must at all events extend as far as the
most distant visible stars. In fact it is the vehicle of their light, and without it they
could not be seen. This all-pervading substance takes up their molecular tremors, and
conveys them with inconceivable rapidity to our organs of vision. It is the transported
shiver of bodies countless millions of miles distant, which translates itself in human
consciousness into the splendour of the firmament at night."

Tyndall is concerned here with the material properties of this invisible and
undetectable medium. Scientists believed that the luminiferous ether subtended
radiant energy and governed phenomena such as the movement of light across
space. Although luminiferous ether could not be confirmed empirically, the sub-
stance, claimed scientists, was the medium responsible for the propagation of
light and heat and could explain the interaction between two objects separated
in space. Nineteenth-century physics — especially dynamics, the science of force
and motion — often depended on what could not be observed, and Victorian
physicists were particularly at ease with non-empirical methods of enquiry and
concepts such as imponderable matter. The ether came to stand as a model for
the interaction between other kinds of material and immaterial phenomena.
In his 1855 The Principles of Psychology, Herbert Spencer used the concept of
imponderable matter as an analogy for the relationship between mind and body.
‘A materialist of the cruder sort), Spencer claims, can ‘elevate Matter to a level
with Mind™®® by suggesting that the relationship between matter and mind is
analogous to that between matter and imponderable matter:

That the cther so extreme in tenuity that we can scarcely represent it to ourselves as
having materiality, is nevertheless composed of units which move in conformity to
mechanical laws, is now a common-place of science. Hypothetically endowing these
units with momenta, and assuming that in each undulation their courses are deter-
mined by composition of forces, mathematicians long ago found themselves able not
only to interpret known properties of the light constituted by ethereal undulations,
but to assert that it had unobserved properties; which were thereupon proved by
observation to exist. Far greater community than this has been disclosed between the
ponderable and the imponderable: the activities of either are unceasingly modified
by the activities of the other. Each complex molecule of matter oscillating as a whole
— nay, each separate member of it independently oscillating, causes responsive move-
ments in adjacent ethereal molecules, and these in remoter ones without limit; while,
conversely, each ethereal wave reachinga composite molecule, changes more or less its
thythmical motions, as well as the rhythmical motions of its component clusters and
those of their separate members.'*

For Spencer, imponderable matter provides a model for all other undetectable
phenomena, including the working of the human mind. Moreover, imponder-
able matter is characterized by its ability to invisibly influence and be influenced



