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Atomic Structure Review

Roles of Subatomic Particles
Protons (p*): Particle that identifies the atom and pulls the inner and
outer electrons towards the center of the atom.
Neutrons (n°): Provide balance between the protons (p*) themselves and
the proton/electron interaction.
Electrons (e’): Communication and bonding in the atomic structure

Isotopes

Every element is made up of multiple isotopes, forms of atom based on
the relationship of neutrons and protons. All atoms of the same element
have the same protons and electrons, but different numbers of neutrons.

Atomic Stability — Z-Ratio (n°:p* Ratio)
The Stability of an isotope of an atom is based on the relationship

between protons (p*) and neutrons (n°) in an atom. Atoms with too many
or too new n° will become unstable.

Z-Ratio

Ratio between the protons (p*) and neutrons (n°) in the atom.

#n° (neutrons)

Z-Ratio = #p* (protons)

Most stable isotopes of elements have the following ratios:
Small (1-20):1.0-1.2 Large (55—-82):1.4-1.5
Medium (1-54):1.2-1.3 No Stable Isotopes Above 82




9/29/24

Z-Ratio (n°:p* ratio) Graph
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Nuclear Decay Processes

NUCLEAR DECAY Whither be your way?
Nuclear Decay

I'm stuffed! Now I'm a-okay!
alpha particle .
a g. » go + 8 Unstable Isotopes are isotopes
smaller nucleus that have a z-ratio outside the
Want to swap out a nucleon? - Be my guest!
beta-plus decay beta-minus decay stable range for the element.
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uncomfortable! Just relax!
f/.sv Beta Decay (+) — Too many n°
V S » '3 + Beta Decay (-) — Too many p*




9/29/24

Energy of Subatomic Particles

UP QUARKS AND DOWN QUARKS

Collision

] ( 7 photow t E )

Up quark

Up antiquark

Subatomic Particles Contain Energy
All particles are made of individual

Electron
Decay

virtua! Positron

o -d - particles called quarks and antiquarks.
-

Neutrons (p* + ) break down to
produce energy, electrons, and protons

Nuclear Decay Processes

Type Nuclear equation

Representation

Change in
mass/atomic numbers
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X-ray vavns.

Additional Decay
Processes

In addition to Alpha
and Beta decay
additional decay
processes can occur
including gamma
radiation, positron
emission, and
electron capture
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Alpha Nuclear Decay

Breakdown of a large unstable atomic isotope by removing 2 protons and
2 neutrons (2p* + 2n°) producing an alpha particle and a smaller isotope
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Beta (-) Nuclear Decay

An atom with too many neutrons (n°) will transmute the extra neutron
into a proton (p*) and an electron (e") along with an antineutrino.

Carbon-14 Nitrogen-14

Antineutrino Electron
> + @

Beta-minus Decay

Carbon-14 is an important isotope that is used for radioactive dating of
older carbon samples. (The ratio of C-12 and C-14 gives the approx. age)
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Beta (+) Nuclear Decay

An atom with too few neutrons (n°) will transmute the extra proton into

a neutron (n°) and a positron (e*) (+ electron) and a neutrino.
Carbon-10 Boron-10

B Neutrino Positron
\'/‘- \\
g + \V/ + e

Beta-plus Decay

Unstable Carbon-10 has too new neutrons (4n°) and decays into the
larger Boron-10 isotope which is the main stable isotope.
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