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Basic Atomic Structure

./ Atomic Nucleus

In this example the nucleus is simply a
proton. This is essentially an atom of
Hydrogen.

More complex atoms have more
protons (red) and neutrons (blue) that
make up the nucleus. This is now an
example of a Helium atom. It contains
2 protons and 2 neutrons.



Basic Atomic Structure

Two protons require two electrons to
produce a neutral atom.

Surrounding the nucleus are electrons.

Atomic Nucleus

Electrons are found in specific orbitals
at specific distances away from the
nucleus.

The number of electrons and their
spacing from the nucleus is unigue for
each element.



Basic Atomic Structure

As the number of protons (and
neutrons) within the atomic nucleus
grows, the number of electrons
surrounding the nucleus also grows.

This growth is not random. There is ¢
definite, measurable distance between
electron orbitals for each element.

It is the number and orbital spacing of the electrons that

controls [[LIOrescenCeas well as many other properties
of matter, including minerals.




Basic Atomic Structure

This cloud of electrons produces an
' r orbital shell around the inner electron
orbitals and the nucleus.

For purposes of illustrating the orbitals
a static model is used.



Basic Atomic Structure

That frenzy of electrons in the shell is
actually understood fairly well and can
be represented as a circular orbit
around the nucleus.

This model now shows two shells of
electrons. The first shell has two
electrons and the second shell has 8
electrons.




Here is an example of a
more complex atom,
GOLD

GOLDATOMIC STRUCTURE

Gold always contains 79
protons in its nucleus and most
commonly 118 neutrons.

First Energy Level: 2 electrons Fourth Energy Level: 32 electrons
Second Energy Level: 8 electrons Fifth Energy Level: 18 electrons
Third Energy Level: 18 electrons  Sixth Energy Level: 1 electrons



Basic Atomic Structure
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This model is not to scalelf the nucleus of the atom was the size of a
golf ball, the first electron shell would be 1.5 miles away.

More shells and electrons have
been added to create this
hypotheticalatom for the
example of fluorescence.

Note the different spacing
hetween the shells of electrons.
Some shells are closer than
others. In particular notice the
close spacing of shelldand 3.
The gap between3 and4 is
greater than that of the gap
between?2 and 3.

Shelllis called the ground state.
Shell2, 3and4 are at increasingly
higher energy levels. It takes
energy to lift an electron to a
higher energy level.



