
 

 

 

 

 

We have learned that matter is something that we can see or touch.  We also know that some 

matter is so small that it takes special instruments to detect it.  All matter is made up of 

individual atoms.  Even though the atom is the smallest piece of any matter, inside the atom 

there are even smaller particles.  The numbers of these smaller particles are what make the 

atom a particular element, or type of atom, such as a hydrogen atom, nitrogen atom, oxygen 

atom, gold atom, etc.  Let’s take a tour of the inside of an atom and see what these particles 

are and how they determine the identity of an atom.     

Inside the Atom 
Think about the inside of the atom as being made up of two distinct regions.  The first region 

we will call the nucleus, which means the center.  The second region is called the extranuclear 

region, which is the area outside the nucleus, but still part of the atom.  These parts all work 

together to make what we call subatomic particles.  Inside the nucleus of the atom, there are 

two types of particles.  One is called a proton, and the other is called a neutron.  Outside the 

nucleus, in the extranuclear region, there is only one type of particle called an electron.  All 

three types of particles are important, because they are what give each atom its identity and 

its nature and make it unique in the same way that your appearance and personality make you 

amazingly unique.  Let’s take a closer look at these particles. 

Protons 
Protons were the first of the subatomic particles to be discovered.  They were identified in 

1886 by a German physicist named Eugene Goldstein.  It is always important to remember 

that even though protons weren’t discovered until 1886, they still had already existed as a 

creation of God.  They had been doing their jobs in the atoms and in matter since the time 

Earth was created.  The discovery of protons is another way for us to see the beauty and 

complexity of God’s universe.  Protons are one of the two particles that contribute to the 

weight of an atom. 

Neutrons 
Neutrons were discovered in 1932 by the English physicist James Chadwick.  A neutron has 

the same weight as a proton and is the other contributor to the weight of the atom.  These 

two particles are found together inside the nucleus of an atom.  There can be many protons 

and neutrons in a single atom.  The element carbon has six protons and six neutrons.  The  

 



 

element mercury has 80 protons and 120 neutrons.  Every element has an incredible balance 

of protons and neutrons in its nucleus that make identify it.  Pretty amazing, huh?!? 

 

Electrons 
The third type of subatomic particle is the electron.  Electrons move very fast around the 

outside of the nucleus in a region we can the extranuclear region.  The electrons actually 

travel near the speed of light (which is VERY fast).  The most energetic electrons are farther 

away from the nucleus than the less energetic ones are.  So, the lower-energy electrons are 

usually close to the nucleus in what is called the inner energy levels or inner shell.  The 

higher-energy electrons are found in additional shells farther from the nucleus in the outer 

part of the extranuclear region.  Atoms with many electrons have up to seven shells or energy 

levels for all their electrons to have space to move about. 

 

Electrical Charge 
Another important feature of the atom is its electrical charge.  In certain cases, a positive 

charge (+) or negative (-) charge on an atom makes it able to join other atoms that are 

positively or negatively charged in order to make a compound, such as table salt.  Within the 

nucleus, the protons carry a positive charge.  For every proton there is one positive (+) 

charge.  To keep the atom itself uncharged or neutral, there must be something to counteract 

that positive charge.  Neutrons are neutral and have no charge (0), so they can’t help balance 

the proton’s positive charge.  That’s why those particles are called neutrons (like neutral).  The 

only particles left are the electrons.  The charge on each electron is one negative (-) charge.  

As long as the number of electrons and protons is the same, the charges cancel one another 

out, and the entire atom is neutral and carries no charge.  The number of electrons is always 

equal to the number of protons when the atom is in its uncharged state.  

 

 

 


