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The Nuclear Model 

We know from Rutherford’s experiment that the structure of 
an atom consists of positively charged protons and neutral 
neutrons in one place called the nucleus. The nucleus sits in 
the middle of the atom and has negatively charged electrons 
orbiting it. The table above shows the actual charges and masses. 
Almost all of the mass of the atom is in the tiny nucleus which takes up practically no space when compared to 
the size of the atom. If we shrunk the Solar System so that the Sun was the size of a gold nucleus the furthest 
electron would be twice the distance to Pluto. 
If the nucleus was a full stop (period in US) it would be 25 m to the first electron shell, 100 to the second and 
225 to the third. 

 
 
Notation 

We can represent an atom of element X in the following way:  XAZ  
Z is the proton number. This is the number of protons in the nucleus. In an uncharged atom the number of 
electrons orbiting the nucleus is equal to the number of protons. 

 Z is the atomic number 
A is the nucleon number. This is the total number of nucleons in the nucleus (protons + neutrons) which can be 
written as A = Z + N. 

 A is the atomic mass number 
N is the neutron number. This is the number of neutrons in the nucleus. 
 

Unified atomic mass unit 
The unified atomic mass unit is defined precisely as 1/12 of the mass of an unbound neutral atom of carbon-12 
in its nuclear and electronic ground state and at rest. 

 
Isotopes  

Isotopes are different forms of an element. They always have the same number of protons but have a different 
number of neutrons. Since they have the same number of protons (and electrons) they behave in the same way 
chemically.  

Chlorine  If we look at Chlorine in the periodic table we see that it is represented by Cl5.35
17 . How can it have 18.5 

neutrons? It can’t! There are two stable isotopes of Chlorine, Cl35
17 which accounts for ~75% and Cl37

17 which 

accounts for ~25%. So the average of a large amount of Chlorine atoms is Cl5.35
17 . 

 
Ions  

An atom may gain or lose electrons. When this happens the atoms becomes electrically charged (positively or 
negatively). We call this an ion. 
If the atom gains an electron there are more negative charges than positive, so the atom is a negative ion. 
 Gaining one electron would mean it has an overall charge of -1, which actually means -1.6 x 10-19C. 
 Gaining two electrons would mean it has an overall charge of -2, which actually means -3.2 x 10-19C. 
If the atom loses an electron there are more positive charges than negative, so the atom is a positive ion. 
 Losing one electron would mean it has an overall charge of +1, which actually means +1.6 x 10-19C. 
 Losing two electrons would mean it has an overall charge of +2, which actually means +3.2 x 10-19C. 
 
 
 
 
 
 
 
 

Constituent Charge (C) Mass (kg) 
Proton 1.6 x 10-19 1.673 x 10-27 

Neutron 0 1.675 x 10-27 
Electron - 1.6 x 10-19 9.1 x 10-31  


