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Galileo Galilei stands as one of the most transformative figures in the history of science. Often called
the father of modern observational astronomy, the father of modern physics, and the father of the
scientific method, his work shattered centuries of accepted dogma and laid the foundation for a new
way of understanding the universe. From his pioneering use of the telescope to his groundbreaking
studies of motion, Galileo’s accomplishments form a timeline of relentless curiosity and intellectual
courage. This article explores that timeline in detail, highlighting the key milestones that defined his
extraordinary life and forever changed how humanity sees its place in the cosmos. Understanding
the chronology of his achievements is essential for appreciating the full scope of his contributions to
science and human thought.

EARLY LIFE AND FORMATIVE YEARS (1564-1589)

Birth and Education in Pisa

Galileo Galilei was born on February 15, 1564, in the city of Pisa, which was then part of the Duchy
of Florence. His father, Vincenzo Galilei, was a renowned musician and music theorist, which likely
influenced Galileo’s early exposure to precise measurement and mathematical relationships.
Initially, Galileo was steered toward a career in medicine, a common path for an ambitious young
man of his time. In 1581, he enrolled at the University of Pisa to study medicine. However, his
curiosity was soon captured by mathematics and natural philosophy. A pivotal moment came when
he observed a swinging chandelier in the cathedral of Pisa, which, according to legend, inspired him
to study the regularity of pendulums. This early observation of isochronism—the principle that a
pendulum’s swing period remains constant regardless of amplitude—was one of his first scientific
insights.

Leaving Medicine for Mathematics

By 1585, Galileo had left the University of Pisa without completing his medical degree. Instead, he
dedicated himself to mathematics and physics, studying the works of Euclid and Archimedes. His
fascination with Archimedes led him to write his first scientific book, The Little Balance (La
Bilancetta), in which he described a hydrostatic balance for determining the composition of objects.

This early work demonstrated his talent for combining theoretical understanding with practical
invention. In 1589, at the age of 25, Galileo obtained a teaching position in mathematics at the
University of Pisa. This appointment marked the beginning of his formal career as an academic and
set the stage for his first major challenges to Aristotelian physics.

THE PISA AND PADUA YEARS: FOUNDATIONS OF A REBEL (1589-1609)

Experiments on Motion and the Leaning
Tower

During his time at the University of Pisa, Galileo began to systematically question Aristotle’s theories
of motion, which had dominated physics for nearly two millennia. Aristotle had claimed that heavier
objects fall faster than lighter ones. Galileo’s famous (though likely apocryphal) experiment from the
Leaning Tower of Pisa symbolizes his empirical approach: dropping objects of different weights to
demonstrate that they fall at the same rate in the absence of air resistance. While the historical
accuracy of this specific event is debated, it is certain that Galileo conducted rigorous experiments
using inclined planes to slow down the effects of gravity, allowing him to measure motion more
accurately. His work on uniform acceleration and the distance traveled by a falling object was a
direct precursor to Newton’s laws of motion. His principle that the distance a body falls is
proportional to the square of the time elapsed was a landmark discovery in kinematics.

A Move to the University of Padua

In 1592, Galileo moved to the University of Padua, where he would spend the next 18 years of his
life. This period is often considered the most productive and intellectually free phase of his career.
Padua was part of the Republic of Venice, a region known for its relative intellectual tolerance
compared to the more restrictive Papal States. Here, Galileo taught geometry, mechanics, and
astronomy to a wide range of students. He also deepened his practical work, designing instruments
for surveying and military engineering. It was in Padua that he invented the geometric and
military compass, a versatile calculating tool that earned him a significant income. This period of
stability and innovation allowed him to build the foundation for the astronomical discoveries that
would soon make him a household name.
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THE ASTRONOMICAL REVOLUTION: THE TELESCOPE YEARS (1609-1610)

The Invention and Improvement of the
Telescope

The year 1609 was a turning point not only for Galileo but for all of astronomy. In May, Galileo heard
of a new invention from the Netherlands—a "spyglass" that could make distant objects appear
closer. While other scholars dismissed it as a curiosity, Galileo immediately recognized its potential
for scientific exploration. He quickly built his own version, vastly improving upon the original design.
By August, he had constructed a telescope capable of 8x magnification, and soon after, he
developed a 20x instrument. It is important to note that Galileo did not invent the telescope itself,
but he was the first to turn it skyward systematically, creating an astronomical instrument that
would revolutionize human knowledge.

The Discovery of Jupiter's Moons

In January 1610, Galileo made his most famous discovery. While observing Jupiter over consecutive
nights, he noticed three small, bright stars near the planet. Continued observation revealed a fourth
star. Crucially, these points of light moved with Jupiter and did not wander away from it. Galileo
correctly concluded that these were moons orbiting Jupiter, not Earth. This discovery, published in
his landmark book The Starry Messenger (Sidereus Nuncius) in March 1610, was a direct blow to
the geocentric model, which held that everything in the heavens orbited the Earth. Here was clear
evidence that not all celestial bodies circled our planet. The moons of Jupiter, now called the
Galilean moons (lo, Europa, Ganymede, and Callisto), proved that Earth was not the unique center of
all motion.

Observations of the Moon and the Milky
Way

Galileo’s telescopic observations did not stop with Jupiter. When he aimed his instrument at the
Moon, he saw a world that was far from the perfect, smooth celestial sphere described by Aristotle.
Instead, he observed mountains, valleys, and craters, proving that the Moon had a rugged, Earth-like
terrain. This discovery suggested that the heavens were not made of a perfect, unchanging
substance. Furthermore, when Galileo looked at the Milky Way, he resolved its hazy glow into a vast
multitude of individual stars. This observation overturned the idea that the Milky Way was a mere
atmospheric phenomenon and instead revealed it as a vast collection of distant suns.

The Phases of Venus

In the autumn of 1610, Galileo made another critical observation: the planet Venus exhibited a full
set of phases, from crescent to gibbous to full. Under the Ptolemaic geocentric system, Venus would
always appear as a crescent. The observation of full and gibbous phases was only possible if Venus
orbited the Sun, as predicted by the Copernican heliocentric model. This discovery provided some of
the strongest observational evidence in favor of the Sun-centered universe and effectively refuted
the Ptolemaic system. It was a powerful and elegant proof that demonstrated the explanatory power
of the Copernican theory.

CONFLICT AND CONTROVERSY: DEFENDING THE HELIOCENTRIC MODEL
(1611-1632)

Travel to Rome and Early Support

In 1611, Galileo traveled to Rome to showcase his discoveries to the Jesuit astronomers at the
Collegio Romano. Initially, his findings were met with enthusiasm and confirmation by many
influential figures. He was even féted as a hero of science. However, the seeds of controversy were
already being sown. Theologians and conservative philosophers began to question how Galileo’s
observations could be reconciled with scripture. The idea that the Earth moved was seen as
contradictory to literal interpretations of the Bible, such as the passage in Joshua where the Sun is
commanded to stand still.

The Controversy Over Sunspots

Between 1611 and 1613, Galileo observed dark spots moving across the surface of the Sun. He
argued that these sunspots were either on the Sun’s surface or in its atmosphere, and their motion
indicated that the Sun rotated on its axis. This contradicted the Aristotelian belief that the Sun was a
perfect, incorruptible body. A dispute arose with the German Jesuit astronomer Christoph Scheiner,
who argued that the spots were small planets orbiting the Sun. Galileo’s correct interpretation
further solidified his reputation as a sharp observer but also deepened the rift with those who
resisted change. His publication of Letters on Sunspots in 1613 was a masterful defense of the
Copernican system.

The Warning from the Inquisition

By 1616, the situation had escalated. The Catholic Church, concerned by the theological implications
of heliocentrism, placed Copernicus’s book On the Revolutions of the Heavenly Spheres on the Index
of Forbidden Books. Galileo was summoned to Rome and instructed by Cardinal Robert Bellarmine to
abandon his Copernican views. He was ordered not to hold, teach, or defend the idea that the Earth
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moves. Forced into silence on the matter, Galileo returned to Florence and turned his attention to
other scientific problems for several years. He worked on the physics of floating bodies, sunspots,
and the measurement of time.

The Dialogue Concerning the Two Chief
World Systems

In 1623, a new pope, Urban VIII, was elected. Urban was a friend and admirer of Galileo, and Galileo
saw an opportunity to revisit the heliocentric debate. With permission from the Pope, he wrote what
would become his masterpiece: Dialogue Concerning the Two Chief World Systems (1632).
The book was structured as a conversation among three characters: Salviati, who argued for the
Copernican system; Simplicio, who defended the Aristotelian-Ptolemaic view; and Sagredo, an
intelligent layperson. While Galileo had been told to present both sides equally, the book was a
devastatingly effective argument for Copernicanism. Simplicio, the defender of the old system, was
portrayed as a stubborn fool, which many readers interpreted as a mockery of the Pope himself. The
book was published in Florence in 1632 and was an immediate sensation across Europe.

TRIAL, ABJURATION, AND HOUSE ARREST (1633-1642)

The Inquisition Trial of 1633

The publication of the Dialogue triggered an immediate backlash. Pope Urban VIl felt personally

betrayed and was pressured by political and religious rivals to take action. In 1633, Galileo was
summoned to Rome to stand trial before the Inquisition. The charge was "vehement suspicion of
heresy" for defending the Copernican doctrine after being ordered not to do so. The trial was a
foregone conclusion. Galileo was found guilty, and his book was banned. The most dramatic moment
came when Galileo, under threat of torture, was forced to recite an abjuration, publicly renouncing
his belief that the Earth moves. Apocryphally, he is said to have muttered under his breath, "E pur
si muove" ("And yet it moves"), though this phrase is likely a later addition to the legend.

House Arrest at Arcetri

Following the trial, Galileo was sentenced to house arrest for the remainder of his life. He spent his
final years confined to his villa in Arcetri, near Florence. Although he was physically isolated and his
eyesight was failing, his intellectual drive remained unbroken. He continued to receive visitors,
including the young philosopher Thomas Hobbes, and he continued to work. This period of
confinement was not a period of silence; it was instead a period of deep reflection and final
contributions to physics.

THE FINAL ACCOMPLISHMENTS: PHYSICS AND LEGACY (1634-1642)

Discourses and Mathematical
Demonstrations

Under house arrest and completely blind




