Democritus (Greek ca. 450 BCE) coined the term atom (from
atomos = indivisible).



John Dalton’s (1803) Atomic Theory
of Matter:

1. Each element 1s composed of
extremely small particles called atoms.
2. All atoms of a given element are
identical, but differ from every other
element. (Today this is known to be
untrue: Different isotopes of the same
element have different numbers of
neutrons.)

S .| 3. Atoms are neither created nor

John Dalton (1766-1844)

destroyed in any [chemical or
physical] process.

4. A given compound always has the
same relative numbers and kinds of
atoms.

Dalton’s theory AKA “ball-bearing” theory.



What Dalton could not explain:

Why did one element behave differently than
another? AND What’s holding everything
together?

Well,

Ben Franklin had concluded in the 18™ Century
that electricity was based on two kinds of charge,
which he called positive and negative. Particles
with different charges attract, whereas those with
like charges repel.

Michael Faraday (1839) suggested that atomic
structure might be related to electricity.

Turns out, atoms contain particles that have
electrical charges: electrons (-), protons (+), and
neutrons (0).




J. J. Thomson (1896) determined that a
stream of charged particles in a cathode-ray
tube were negatively charged.
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Thomson called them
electrons. He concluded
that atoms contained es
and an equal amount of
positive charge, in order
to be electrically neutral.
He proposed what came
to be known as the “plum-
pudding” model of the
atom.



Robert Millikan (1909)
determined the quantity of
charge carried by an electron,
AND the electron’s mass.
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The quantity of charge was
determined by his oil-drop
experiment. From this and
the electron’s charge-to-
mass ratio, he calculated
the electron’s mass.




Ernest Rutherford, in his gold-foil experiment,
bombarded gold foil with positively-charged
alpha particles (which turn out to be helium
nucle1). Almost all passed through w/out
deflection, but 1/8000 were deflected, some
directly back. Rutherford concluded that “atoms
are mostly empty space’” with a small,
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positively-charged center that he called a Ernest Rutherford (1871-1937)

“nucleus.” (1911)
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Niels Bohr (1913) developed a model
of the atom based on emission spectra
of hydrogen, wherein an electron can

occupy a specific energy level around
the nucleus of an atom.
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All matter has wave properties, but they are
imperceptible. Electrons, being so small, are
subject to wave properties, like light (photons).

De Broglie (1924) referred to this
phenomenon as “matter waves.”
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Werner Heisenberg (1927) determined
that one could not know both the position
and the momentum of an electron due to
1ts matter-wave nature. This 1s the
Heisenberg Uncertainty Principle. Put
another way, you cannot pinpoint the
location of an electron around the nucleus
of an atom, like you could say a planet in
an orbit around the sun.

Werner Heisenberg (1901-1976) An electron does not lose energy,
but must occupy a specific
Blectonenerey — energy level called 1t’s ground
state, unless 1t gains energy, in
which case 1t can temporarily
occupy a higher energy level—
1.e., further from the nucleus.
(Imagine spinning a lead weight
The Rutherford-Bohr Model on a string around your head')
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Because of the apparent wave-like nature of matter—
1.e., of very small particles, like electrons, Erwin
Schrodinger (1925) formulated his wave equation,
which led to the shapes of atomic orbitals of atoms
more complex than hydrogen, shapes wherein the
probability of finding an electron or two is 90%.
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