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Introduction

Physics is a narrative that unfolds through moments of insight, experiments, and the relentless pursuit of 

understanding the universe. From the humble observation of a falling apple to the discovery of a fleeting subatomic 

particle that endows matter with mass, the story is one of curiosity, imagination, and rigorous logic. In this article we 

trace that narrative—often poetically summarized as amaldi dalla mela di newton al bosone di higgs—showing

how each breakthrough built upon its predecessor to shape modern science.

Amaldi: From Newton’s Apple to the Higgs Boson

While the phrase amaldi dalla mela di newton al bosone di higgsmay sound like a whimsical Italian proverb, it

encapsulates a profound scientific odyssey. It reminds us that the same spirit of inquiry that led Isaac Newton to

formulate his laws of motion also guided the physicists who eventually uncovered the Higgs boson. Let’s explore

each milestone along this path.

The Apple of Enlightenment

Newton’s Observation

In 1666, Isaac Newton was reportedly struck by the falling of an apple. This anecdote—whether literal or allegorical

—sparked his contemplation of gravity. By 1687, he published Philosophiæ Naturalis Principia Mathematica, where

he articulated three fundamental laws of motion and the universal law of gravitation. These principles unified

celestial and terrestrial mechanics under a single framework.

Impact on Science

Newton’s work laid the groundwork for classical mechanics, allowing scientists to predict planetary orbits, design

ships, and understand simple machines. It also introduced the idea that natural laws could be expressed

mathematically—a concept that would become central to all subsequent scientific progress.

The Development of Classical Mechanics

From Point Masses to Rigid Bodies

After Newton, the study of dynamics expanded to include rotating bodies, oscillations, and waves. Scientists such

as Euler, Lagrange, and Hamilton refined the mathematical language, leading to powerful formalisms that could

describe complex systems with elegance.

Energy, Momentum, and Conservation

Conservation laws emerged as cornerstones of physics. Energy and momentum conservation, derived from

symmetries in space and time, provided predictive power for countless phenomena—from the motion of a

pendulum to the behavior of gases in a container.

The Birth of Modern Physics



The 19th Century Revolution

As experiments pushed the limits of classical theory, anomalies appeared. The Michelson-Morley experiment, for

instance, failed to detect the luminiferous ether, hinting that the speed of light might be constant for all observers.

Simultaneously, the ultraviolet catastrophe in blackbody radiation suggested that classical physics could not explain

atomic-scale phenomena.

Einstein’s Relativity

Albert Einstein’s 1905 papers introduced special relativity, reconciling electromagnetism with mechanics and

redefining concepts of space and time. In 1915, his general theory of relativity extended these ideas to gravity,

portraying it as the curvature of spacetime caused by mass and energy.

Quantum Mechanics: The New Frontier

Planck and the Quantum of Light

Max Planck’s 1900 proposal that energy is quantized—discrete packets called quanta—resolved the ultraviolet

catastrophe. This idea set the stage for quantum theory.

Heisenberg, Schrödinger, and Dirac

Werner Heisenberg’s matrix mechanics (1925) and Erwin Schrödinger’s wave mechanics (1926) offered

complementary descriptions of quantum phenomena. Paul Dirac’s relativistic wave equation (1928) unified

quantum mechanics with special relativity, predicting the existence of antimatter.

The Standard Model Foundations

In the 1930s–1950s, physicists like Enrico Fermi, Richard Feynman, and Murray Gell-Mann built a framework that

described the electromagnetic, weak, and strong forces. This edifice, known as the Standard Model, categorized all

known elementary particles and their interactions.

The Higgs Mechanism: Giving Mass to the Universe

Theoretical Necessity

While the Standard Model explained many interactions, it left a critical gap: how particles acquire mass. In 1964,

several physicists—including Peter Higgs, Robert Brout, and François Englert—proposed a mechanism involving a

scalar field permeating space. Particles interacting with this field would gain mass, much like a person moving

through a viscous medium.

Key Predictions

•  Existence of a new particle—the Higgs boson—associated with fluctuations in the Higgs field.

•  Specific mass ranges and decay channels that could be tested experimentally.

The Discovery of the Higgs Boson

Large Hadron Collider (LHC)

To test the Higgs hypothesis, scientists built the Large Hadron Collider at CERN, a 27-kilometer ring that

accelerates protons to near light speed and collides them to produce high-energy conditions suitable for creating

heavy particles.

ATLAS and CMS Experiments



Two general-purpose detectors—ATLAS and CMS—were designed to capture the aftermath of collisions. By 2012,

both experiments independently observed a new particle with a mass around 125 GeV, consistent with the Higgs

boson’s predicted properties.

Significance

The discovery confirmed the last missing piece of the Standard Model, validating decades of theoretical work. It

also opened new avenues for exploring physics beyond the Standard Model, such as supersymmetry, dark matter,

and extra dimensions.

From Apple to Boson: The Continuity of Scientific Inquiry

Common Themes

•  Observation and Questioning: Both Newton’s apple and Higgs’ field started with a question—why do objects 

fall? Why do particles have mass?

•  Mathematical Formalism: Each breakthrough relied on sophisticated mathematics—Newton’s calculus, 

Einstein’s tensor calculus, quantum field theory.

•  Experimental Validation: Empirical evidence was crucial—Kepler’s planetary data, Michelson-Morley’s 

interferometer, LHC’s collision data.

•  Interdisciplinary Collaboration: Advances required physicists, mathematicians, engineers, and computer 

scientists working together.

Legacy and Future Directions

The journey from Newton to Higgs demonstrates that progress in physics is cumulative. Each new theory not only

solves existing puzzles but also raises new questions. Current research focuses on unifying gravity with quantum

mechanics, understanding the nature of dark matter and dark energy, and exploring the early universe’s conditions.

Conclusion

The phrase amaldi dalla mela di newton al bosone di higgsis more than a whimsical collection of words; it is a

tribute to the relentless curiosity that propels science forward. From the observation of a falling apple to the

detection of a fleeting boson in a particle collider, humanity’s quest to comprehend the cosmos has been guided by

observation, imagination, and rigorous testing. As we continue to probe deeper into the fabric of reality, the spirit

embodied in this journey reminds us that every new discovery is a stepping stone toward a more complete

understanding of the universe.
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