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Introduction 

In the vast and intricate landscape of particle physics, few phenomena have captured the imagination 

quite like the Higgs boson. Often referred to as the "God particle," this elusive entity represents a 

cornerstone of modern physics, offering profound insights into the fundamental forces and particles that 

govern the universe. Its discovery in 2012 at the Large Hadron Collider (LHC) marked a monumental 

achievement, validating decades of theoretical speculation and experimental inquiry. But what exactly is 

the Higgs boson, and why is it so pivotal to our understanding of the cosmos? To embark on this journey 

of discovery, we must delve into the depths of the subatomic realm, where the mysteries of mass, energy 

and the fundamental forces intertwine in a delicate dance of cosmic proportions. 

 

History of Higg’s bosons 

The history of the Higgs boson is a tale of perseverance, ingenuity, and collaboration that spans decades 

and involves the contributions of numerous physicists from around the world. The story begins in the 

1960s, a period marked by fervent theoretical exploration and the quest to unravel the mysteries of the 

subatomic world. 

In 1964, three independent groups of physicists—François Englert and Robert Brout, Peter Higgs, and 

Gerald Guralnik, C.R. Hagen, and Tom Kibble—proposed a ground breaking theory that would later 

become known as the Higgs mechanism. They postulated the existence of a field permeating the 

universe, now referred to as the Higgs field, which interacts with particles and endows them with mass. 

Central to this theory was the prediction of a new particle—the Higgs boson—that arises as a 

manifestation of fluctuations in the Higgs field. This elusive particle became the missing piece of the 

puzzle in the Standard Model of particle physics, providing an elegant explanation for the origin of 

mass. 

For decades, the search for the Higgs boson remained one of the most elusive quests in particle physics. 

Experimental physicists faced formidable challenges in detecting this elusive particle due to its fleeting 

existence and minuscule size. 

The journey to uncover the Higgs boson reached a pivotal moment with the construction of the Large 

Hadron Collider (LHC) at CERN, the European Organization for Nuclear Research. This colossal 

particle accelerator, situated beneath the Franco-Swiss border, represented a monumental leap forward in 

humanity's quest to unlock the secrets of the universe. 

In July 2012, the scientific community erupted in celebration as researchers at CERN announced the 

discovery of a new particle consistent with the properties of the long-sought Higgs boson. The historic 

achievement validated decades of theoretical groundwork and experimental efforts, cementing the Higgs 

boson's place in the annals of physics. 

Since its discovery, scientists have continued to study the properties and interactions of the Higgs boson, 

shedding light on its role in shaping the cosmos. Its significance extends beyond particle physics, 
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offering profound insights into the fundamental forces that govern the universe's evolution from the 

moment of the Big Bang. 

Today, the Higgs boson stands as a testament to human curiosity, collaboration, and the boundless 

potential of scientific inquiry. Its discovery represents a triumph of human intellect and technological 

prowess, reaffirming our capacity to unravel the deepest mysteries of the cosmos through collaborative 

exploration and discovery. 

 

Theory of Higg’s Bosons 

The theory of the Higgs boson stems from the proposal of the Higgs mechanism, a cornerstone of the 

Standard Model of particle physics. This theoretical framework was developed in the 1960s by several 

physicists independently, including Peter Higgs, François Englert, Robert Brout, Gerald Guralnik, C.R. 

Hagen, and Tom Kibble. The Higgs mechanism seeks to explain how particles acquire mass, a 

fundamental property that influences their interactions with other particles and the formation of matter in 

the universe. 

At the heart of the Higgs mechanism lies the concept of a ubiquitous field pervading the entire 

universe—the Higgs field. According to the theory, particles gain mass by interacting with this field. 

Imagine the Higgs field as an invisible ocean filling the cosmos, with particles akin to surfers riding 

waves within it. As particles move through the Higgs field, they experience resistance, analogous to how 

surfers encounter resistance as they move through water. This resistance manifests as mass. 

The Higgs boson emerges as a consequence of fluctuations in the Higgs field. Just as disturbances in 

water can produce ripples or waves, fluctuations in the Higgs field can give rise to particles—the Higgs 

bosons. These particles are carriers of the interaction between other particles and the Higgs field, 

providing a tangible manifestation of the mechanism responsible for mass generation. 

In summary, the theory of the Higgs boson posits the existence of a Higgs field permeating the universe, 

through which particles acquire mass via interactions with the associated Higgs boson. This theoretical 

framework not only completes the Standard Model of particle physics but also offers profound insights 

into the fundamental forces and particles that govern the cosmos. The subsequent experimental 

discovery of the Higgs boson at the Large Hadron Collider (LHC) in 2012 provided compelling 

evidence for the existence of the Higgs field and validated decades of theoretical speculation, marking a 

historic milestone in our understanding of the subatomic world. 

 

Discovery of Higg’s Bosons 

The discovery of the Higgs boson represents one of the most significant achievements in the history of 

particle physics, culminating in a series of ground breaking experiments conducted at the Large Hadron 

Collider (LHC) at CERN. These experiments involved an international collaboration of scientists and 

engineers from around the world, working tirelessly to uncover the elusive particle that plays a pivotal 

role in our understanding of the universe. 

The search for the Higgs boson began in earnest when the LHC, the world's most powerful particle 

accelerator, became operational in 2008. The LHC, situated beneath the Franco-Swiss border near 

Geneva, Switzerland, accelerates protons to near the speed of light and collides them head-on, 

generating an intense burst of energy that mimics conditions moments after the Big Bang. 

Two experiments at the LHC—ATLAS (A Toroidal LHC Apparatus) and CMS (Compact Muon 

Solenoid)—were specifically designed to search for the Higgs boson. These massive detectors, each 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR220520073 Volume 4, Issue 5, September-October 2022 3 

 

comprising thousands of meticulously calibrated sensors, are capable of capturing and analysing the 

debris produced by proton collisions with unprecedented precision. 

The hunt for the Higgs boson centred on identifying its decay products, as the particle itself is 

exceedingly short-lived and cannot be directly observed. According to theoretical predictions, the Higgs 

boson can decay into various combinations of other particles, including photons, W and Z bosons, and 

fermions such as electrons, muons, and quarks. By meticulously analysing the collision data generated 

by the LHC, scientists aimed to detect these decay products and infer the presence of the Higgs boson. 

The quest reached a climax in July 2012 when scientists at CERN announced the discovery of a new 

particle consistent with the properties of the long-sought Higgs boson. The significance of this discovery 

reverberated across the scientific community and captured the world's attention. Both the ATLAS and 

CMS collaborations independently observed evidence of the Higgs boson, providing compelling 

confirmation of its existence. 

The discovery of the Higgs boson not only validated decades of theoretical speculation but also opened 

new avenues for exploration in particle physics. Scientists continue to study its properties and 

interactions, probing its role in shaping the fundamental forces and particles that govern the cosmos. 

In conclusion, the experiments conducted at the Large Hadron Collider represent a triumph of human 

intellect, ingenuity, and collaboration. The discovery of the Higgs boson stands as a testament to the 

power of scientific inquiry and our relentless pursuit of knowledge, reaffirming our understanding of the 

universe and our place within it. 

 

Conclusion 

In conclusion, the discovery of the Higgs boson marks a pivotal moment in the history of particle 

physics, representing the culmination of decades of theoretical speculation and experimental endeavour. 

This elusive particle, first proposed in the 1960s as a crucial component of the Higgs mechanism, 

provides a fundamental explanation for how particles acquire mass—a concept central to our 

understanding of the universe's fundamental forces and interactions. 

The journey to uncover the Higgs boson was not without its challenges, requiring the construction of the 

Large Hadron Collider (LHC) and the collaborative efforts of thousands of scientists and engineers from 

around the world. Through meticulous analysis of collision data generated by the LHC, researchers were 

able to identify the tell-tale signatures of the Higgs boson, confirming its existence and solidifying its 

place in the pantheon of fundamental particles. 

The discovery of the Higgs boson has profound implications for our understanding of the cosmos, 

offering insights into the origin of mass, the nature of fundamental forces, and the evolution of the 

universe since the Big Bang. Moreover, it underscores the remarkable capacity of human intellect, 

ingenuity, and collaboration to unlock the deepest mysteries of the universe. 

As scientists continue to study the properties and interactions of the Higgs boson, new discoveries and 

insights are sure to emerge, further enriching our understanding of the subatomic world. The quest to 

unravel the mysteries of the universe is far from over, but with each breakthrough, we move closer to 

comprehending the intricate tapestry of reality and our place within it. 
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