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Historical Perspective

1.1 The Four Forces of Nature
THIRD SDITION

It is now well-established that there are four distinct forces in nature. Two of these are
the strong and weak interactions that act between neutrons, protons, electrons, and
other elemen particles. Th two forces have

very short range of action, less than
107 nm, and belong to the domain of nuclear and high-energy physics. The other two
forces are the elec tic and greed interactions that act between atoms and
‘nt e r mo \ ec u ar molecules (as well as between elementary particles). These forc
and Surface .
F es account for tidal motion and many cosmological phenomena, and when acting
Orc together with intermolecular forces, they determine such phenomes
a liguid will rise in small capillaries and the maximum
attain
hme‘achv“‘ |lvl concerned with intermolecular forces. Let us enter the subject
Jacob N.

‘hompson, 1968).
by briefly reviewing its historical developments from the ancient Greeks to the
present day.

Protons ang
Neutrong

NucLeyg

es are effective over
a much larger range of distances, from subatomic to practically infinite distances, and are
consequently the forces that govern the behavior of everyday things (Figure 1.1). For
example, electromagnetic forces—the source of all ing

molecular  interactions—
determine the properties of solids, liquids, and gases, the behavior of particles in

solution, chemical reactions, and the organization of biological structures. Gravitational
forees ace i

the height that Sizes of
that animals and trees can

-
Snimajs ﬁr

his book is m

1.2 Greek and Medieval Notions of Intermolecular
Forces
The Greeks were the first to consider force:

a nonreligious way. They found that they
needed only two fundamental forces to account for all natural phenomena: Love and
Hate. The first brought things together, while the second caused them to part. The idea
was first proposed by Empedocles around 450 B.C
and formed the b

was much proved” by Arstotle,
5.

The ancients appear to have been particularly inspired by certain mysterious forces, or
influences, that sometimes appeared between various for
would now call magnetic or electrostatic rigued by the "action-at-a-
distance” property displayed by these forces, as well as by gravitational forces, and they
were moved to reflect upon their virtues. What they lacked in conere
they more than made up for by the abundant resources of their ima,
19493). °

s of chemical theory for 2000 y

s of matter (forces that we

They wer

xperimental facts

ation (Verschuur,
Thus, magnetic forces could cure discases, though they could also cause

Satelliteg

Enermolecalar s Surface Focces, 57 i, DO 181 01AIBSTLS. 1230145 0001

THE MRS

Intermolecular and surface forces(2011)

Plangtsy,
Orbits

A learing
teracy
3ion (8 ger 20" POId protop,
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