
The Discovery of The Higgs Boson 

 

Have you ever been curious as to what everything in the world is made up of? 

What is at the very core of our being? Are particles limited to just atoms or can 

they be broken down into more sub-particles? How far does the chain go?  This 

is a question both mathematicians and physicists have been trying to come up 

with an answer with for centuries and the truth is, we may not know the answer 

to this to this day since our concept of physics and mathematics is always 

changing as more research is being done into components of everything around 

us that we might not even know exist yet. A key part of mathematics and 

physics was the discovery of the Higgs Boson and how it was the clearly the  

breakthrough of the decade, especially as it was only recently discovered in 

2012 (depending on who you ask but more on that in a moment).  

 

This revolves around quantum mechanics which is the physical properties of 

existence at the scale of atoms and subatomic particles. We found out that there 

are particles called “quarks” and “leptons” which are fundamental particles 

because they cannot be divided into sub-particles. A song was created 

explaining what a quark is called Strange Charm which very clearly explains 

what they are in a very catchy tune.  

 

The term "bosons" is used to explain forces. A good analogy is picturing a  

scenario where a teacher sees 2 students talking in class. The teacher would then 

force them to move away from each other because they are distracting one 

another or to come closer together if they are discussing the classwork. Or 

another analogy from “What are Bosons” video is how in the famous and 

rightly beloved film franchise “Star Wars” has such things called force wielders 

often called jedi’s or sith’s using “the force”, similar to the idea of telekinesis to 

have the ability to move objects with your mind which theoretically in the real 

world could come down to the vibrations and connections between particles and 

having the power to control how they interact with other particles. 

 

Forces are all around us, but we might not realise it as it is invisible to the 

standard human eye. There are 4 fundamental forces: The strong force, the weak 

force, the electromagnetic and the gravitational. Physicists wanted to discover 



what particles were able to carry and deliver these forces. We were able to 

estimate using mathematics by the mid-1970s that the strong force involved 

eight exchange particles called gluons.  

 

• The weak force only included three, namely the W+, W-  and Z which 

can change the flavour of the leptons and quarks and causes the Beta 

decay of atoms over time so the more energy the atom has, the more 

unstable it is and therefore the faster it will decay over a period of time. 

• The electromagnetic requiring bosons which are called “photons” that are 

responsible for the attraction between electron and protons inside of an 

atom.  

• The strong force which is responsible for holding the nucleus of the atom 

together also through gluons which in my opinion is a rather fitting name 

as their job is to “glue” the sub-atomic particles in the nucleus together. 

• The gravitational force acting on you at this very second is in charge of 

holding you down to Earth. This is the weakest of all the four forces (yes 

even weaker than the weak force) and is often ignored which can be 

illustrated how easily humans and animals are able to jump up and down. 

Scientists have yet to find evidence of this force as it is so tiny but for 

now, they are calling the gravity particles “gravitons”. As research and 

technology is rapidly advancing through the years, I have no doubt that 

we will be able to find evidence for this particle. 

 

However, the mathematics alone was not enough to prove this, so scientist 

created a particle accelerator to be able to see this. This was down to Einstein’s 

revolutionary E=mc2 which states that energy and mass are interchangeable. 

Particle accelerators take particles and speed them up to smash into each other 

to create a high enough energy to form new sub-atomic particles.  

 

Once we had discovered the particles for the forces, this left scientist’ baffled as 

to why the W and Z particles were noticeably much larger than photons and 

gluons. This just didn’t make sense. Thanks to mathematics we were able to 

predict that there was a missing particle and were able to estimate what its 

properties would be. Despite the fact that the Higgs field occurs everywhere, 

confirming its presence was difficult without further evidence. 

 



Approximately 45 years later, the ATLAS and CMS experiments at CERN's 

Large Hadron Collider revealed on July 4, 2012 that they had both discovered a 

new particle in the mass range of 125 GeV. This particle has properties that 

were consistent with the predicted Higgs boson, although further analysis was 

needed to validate whether it is the Higgs boson predicted by the Standard 

Model. Sub-atomic forces are extremely difficult to study due to the scale of the 

objects. 

 

On 8 October 2013, the Nobel prize in physics was awarded jointly to François 

Englert and Peter Higgs “for the theoretical discovery of a mechanism that 

contributes to our understanding of the origin of mass of subatomic particles, 

and which recently was confirmed through the discovery of the predicted 

fundamental particle, by the ATLAS and CMS experiments at CERN's Large 

Hadron Collider”.  

 

Some people may say that the boson was discovered in 2012 as that was when it 

was founded but on the other hand, we could argue that it was discovered by 

Peter Higgs all the way back in the 1960’s when he was able to predict the 

existence of the fundamental particle, simply due to the mathematics of the 

contrasting masses of the W-Z particles and the photons.  

 

I find this quite remarkable how we were able to use mathematics to predict the 

presence of a particle roughly 45 years before finding it and just illustrates how 

mathematics is leading the way for the future.   
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