
 

  



UNIT 2.1 – THE NUCLEAR ATOM 

ATOM MASS & CHARGE 

 

Subatomic 
Particle 

Symbol Mass (kg) Relative Mass Charge (c) Relative 
Charge 

Proton p 1.6725 * 10^-27 1 +1.6022 * 10^-19 1 
Neutron n 1.6749 * 10^-27 1 0 0 
Electron  e- 9.1094 * 10^-31 5 * 10^-4 -1.6022 * 10^-19 -1 

IONS AND ISOTOPES 

IONS 

Elements have the ability to gain or lose electrons to form charged particles known as ions. 

Cations: Positive 

Anions: Negative 

 

ISOTOPES 

Elements can exist naturally in multiple forms. 

Number of protons stays the same, number of neutrons differs. 

 

Note: Isotopes have different mass numbers 

 



MASS SPECTROMETER 

A mass spectrometer is an instrument that’s used to separate sample based on their mass, which can then be 

used to figure out the mass of certain atoms. 

COMPONENTS 

 Vaporisation: Sample is vaporised (can start as a liquid or solid) 

 Ionization: Electrons are used to ionize the atoms, making them positive. The electrons are knocked 

off (taken away) 

 Acceleration: A strong electric field accelerates the ions 

 Deflection: Magnetic fields deflect the ions according to their mass, the heavier ions will be deflected 

less. 

 Detection: Electronic detection occurs of the ion beams and their intensities are measured. 

 Mass spectrum: The data is recorded as a mass spectrum (still on a carbon 12 scale). It graph the RIM 

against the % abundance. 

 

RELATIVE ISOTOPIC MASS (R.I.M) 

The relative mass of each of the isotopes in an element. All isotopic masses are measured relative to carbon 12 

(which has a mass of 12 units).  

𝐶 
12  = mass of 12 units 

𝐻 
1  = 1.008 = 1/12 of the mass of carbon 12 

 

RELATIVE ATOMIC MASS (R.A.M) 

The weighted average of its mutually occurring isotopes, taking into account their abundance levels. 

MASS TO CHARGE RATIO 

Mass:charge = m/z 

When atoms are ionized they are bombarded with spare electrons, causing one electrons on the atom to fly 

off, making the atom a positively charged ion (1+) in most cases. Sometime 2 electrons are knocked off, 

causing a 2+ charge, making it be deflected twice as much since it has double the charge (but not half the 

mass).  

The smaller the mass:charge ratio, the more the atom will be deflected. 

This explains the small speaks that appear on the mass spectrum.  



24𝑀𝑔2+  

This ion has a mass:charge ratio of 24:2 = 12. The mass spectrum will now show a peak at 12. 

MASS SPECTRUM 

CALCULATING R.A.M 

Calculating RAM  

𝐑. 𝐀. 𝐌 = ∑
(RIM ∗ %)

100
 

More common equation    

𝐀𝐫 = ∑
(Ir ∗ %)

100
 

 

 

NUCLEAR SYMBOL NOTATION 

𝑋𝑍
𝐴   
A = Mass number = number of protons + number of neutrons 
Z = Atomic number = Number of protons 
X = Atomic symbol 



 


