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• The Standard Model of particle physics predicts the existence of a hypothetical, ubiquitous 
‘field’ called the ‘Higgs field’. 

• This field is believed to impart mass to fundamental particles through a mechanism called the 
‘Higgs mechanism’. 

• The Higgs boson is a hypothetical particle associated with the Higgs field. 

• This particle gets its popular name ‘God particle’ from a book by the Nobel laureate Leon 
Lederman.

• Experiments to find the Higgs boson are conducted at the Large Hadron Collider, CERN, France. 

• On 4th July, 2012, scientists at CERN announced the discovery of a particle with properties 
similar to those predicted for the elusive Higgs boson.

Key takeaways

edifice of particle physics, it has 
had remarkably little impact on the 
discipline per se. This is because 
the Higgs field has been part of the 
Standard Model for many years before 
its detection.

The current focus of particle physics 
is on determining the existence of 
elementary particles that are not in 
the Standard Model, and measuring 
effects of known fundamental particles 
that this model gets wrong. For e.g., 
meticulous experiments and analyses of 
measurements are being carried out at 
the LHC and elsewhere to determine if 

different types of Higgs bosons exist.6 
If they do, their discovery may lead us 
into realms of physics that go beyond 
our current understanding of the 
Standard Model. 

While the quest for the Higgs boson 
has furthered technological progress of 
widespread importance (see Box 11), 
its discovery does not seem to have 
had any direct technological benefits. 
Given that all fundamental discoveries 
tend to yield practical applications on 
exploration, this may just be a matter of 
time. No wonder, then, that the whole 
world is excited — we now believe 

we know how elementary particles 
and everything they build (including 
ourselves) possess the property that we 
call mass!

Box 10. Detecting a novel particle by its decay products is a question of signal vs. background:
The signal, in this case, would be 
the potential decay signatures 
of the Higgs boson — each 
consisting of a characteristic 
set of particles that can be 
used to identify its presence 
conclusively. The background 
would consist of every ordinary 
type of event that can mimic 
the same signatures. For e.g., a 
Higgs boson formed in the LHC 
is predicted to decay into a pair 

of bottom quarks 60% of the 
time. Since a pair of quarks can 
result from many other events, 
the background for this decay 
signature of a Higgs boson is 
enormous — about 10,000 times 
the signal.

One way of differentiating 
between the signal and 
background is by calculating 
the amount of energy released 
in every collision. At higher 

energies, the probability of 
formation of Higgs bosons 
increases dramatically, and the 
ratio of Higgs signal to the 
background (due to already 
known particles) improves. 
Given that the probability of 
a Higgs boson being formed is 
itself very small, its existence 
can only be detected by 
acquiring data for a very huge 
number of collisions. To obtain 

such large data sets, collisions 
in the LHC are conducted 40 
million times per second, all 
day, every day of the year! In 
order to improve the probability 
of detecting signs of this 
elusive particle, the LHC has 
been upgraded with improved 
detectors, and its voluminous 
decay signals are analyzed by 
computer resources drawn from 
all over the world.

Box 11. Did you know?
The World Wide Web (www) began 
as a project to improve CERN's 
communication system. Similarly, CERN's 
requirement to process the massive 
amounts of data produced by the LHC 
has led to significant developments 
in the fields of distributed and cloud 
computing!

Note: Image used in the background of the article title — A Higgs-event. Credits: Lucas Taylor/CERN, Wikimedia Commons. URL: https://commons.wikimedia.org/
wiki/File:CMS_Higgs-event.jpg. License: CC-BY-SA.


