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			Who Was
Galileo?

			AUGUST 1609. PADUA, ITALY.

			It was a bright, starry night. A scientist named Galileo walked outside to his back garden. He carried a new telescope that he’d made himself. For weeks, Galileo had been carefully grinding the lenses. Now his telescope could enlarge objects many times their size.
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			Galileo pointed the telescope upward. Dazzling sights leaped into view—sights no one had ever seen. How could they? These sights were not visible to the naked eye. Over the next few weeks, Galileo roamed the heavens with his telescope. What he saw amazed him. Mountains rose up from the moon’s surface! New stars took form from fuzzy patches in the sky! Moons circled Jupiter!

			Yet Galileo’s discoveries led him into trouble. Terrible trouble. What he saw convinced him that the sun was the center of the universe—not the Earth. In 1609 this was a strange idea. For thousands of years, people thought that the sun and all the planets circled Earth once a day. The Catholic church held this belief as well.

			When Galileo lived, the church was very powerful in Italy. It had its own court, called the Inquisition. The Inquisition could arrest and try heretics—anyone who spoke against the church’s teachings. Heretics were sometimes tortured, even killed.
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			Galileo was torn. He himself was a faithful Catholic who honored church teachings. Yet his own eyes pointed him to a different truth.

			This truth would put his life at stake.

		

	
		
			Chapter 1
Boyhood

			On February 15, 1564, Galileo was born in Pisa, Italy. His full name had a musical ring: Galileo Galilei (gal-uh-LAY-oh gal-uh-LAY). Yet the great scientist became known by just his first name. Italy honored its most famous citizens that way, including the painter Michelangelo. Even books by Galileo were printed without his last name. And today, encyclopedias list him simply as Galileo.

			He was born into an exciting age known as the Renaissance. Discovery was in the air. Europe was exploding with a renewed interest in the arts and science. In 1564 the English writer William Shakespeare was born, and Michelangelo died. Both men, along with Galileo, went down in history as geniuses of the Renaissance.
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			The printing press, invented in 1454, allowed books to be mass-produced instead of being copied by hand, one by one. With more books, more people began to read.
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				THE RENAISSANCE
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				IN ANCIENT TIMES, GREECE AND ROME FOSTERED THE ARTS, SCIENCE, AND PHILOSOPHY. BUT AFTER THE FALL OF ROME AROUND 500 AD, ADVANCES IN EUROPE SLOWED TO A CRAWL. THE PERIOD BECAME KNOWN AS THE DARK AGES.

				THEN, HUNDREDS OF YEARS LATER, CAME THE RENAISSANCE. RENAISSANCE COMES FROM A FRENCH WORD MEANING “REBIRTH.” IT WAS A CULTURAL MOVEMENT THAT STARTED IN ITALY ABOUT 1300, SPREAD THROUGH EUROPE, AND LASTED ABOUT THREE HUNDRED YEARS. LEARNING AND THE ARTS TOOK GREAT LEAPS FORWARD. ARTISTS AND PHILOSOPHERS LOOKED TO ANCIENT GREECE AND ROME FOR INSPIRATION.

				 

			

			Artists such as Michelangelo and Leonardo da Vinci created beautiful paintings, sculpture, and architecture. With improved seagoing instruments, explorers bravely set sail for uncharted lands.
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			Christopher Columbus arrived in the New World of the Americas in 1492. Ferdinand Magellan’s crew sailed around the globe, returning in 1522. And in 1607, when Galileo was forty-three, settlers arrived in Jamestown and founded one of the first English settlements in North America.
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			Pisa was a beautiful old city by the River Arno. Its cathedral was already five centuries old when Galileo was born. Pisa’s most famous landmark stood—or rather, tilted—beside the cathedral. It was called the Leaning Tower because it looked ready to topple at any moment.
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				THE LEANING TOWER OF PISA

				IN 1178 WORKERS STARTED TO BUILD A BEL
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				L TOWER BEHIND THE CATHEDRAL OF PISA. UNFORTUNATELY, THE TOWER WAS BUILT ON SOFT, SANDY SOIL THAT COULDN’T HOLD UP THE TOWER’S WEIGHT. EVEN BEFORE THE TOWER WAS FINISHED, IT BEGAN LEANING HEAVILY TO ONE SIDE. TODAY PISA IS KNOWN WORLDWIDE FOR ITS LEANING TOWER.

				 

			

			Galileo was the firstborn child. His mother and father both came from noble Italian families. However, that didn’t mean the couple was wealthy. Galileo’s father, Vincenzio, worked hard as a musician. He sang, played the lute, wrote songs, and taught.
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			Vincenzio also wrote books about music theory. His books stirred up trouble. Songwriters were supposed to follow strict rules for composing. But Vincenzio questioned the rules. He even added notes to the scale!

			Old masters tried to stop one of his books from being published. Vincenzio, however, was able to push it into print. “I . . . wish to be allowed freely to question . . . in search of truth,” he said. Young Galileo listened carefully. Years later, he would be bold and outspoken, too.

			Even as a boy, Galileo was gifted. His curiosity had no limits. He took apart machines to see how they worked. And he invented clever little toys and moving gadgets of his own.

			Galileo also spent hours and hours learning music and drawing. His father taught him to play the lute. This stringed instrument was as popular then as guitars are now. Playing the lute became a lifelong passion for Galileo. From tutors, he learned to draw in perspective, which meant things looked as if they were in three-dimensional space. He practiced drawing objects and scenes until they looked perfectly lifelike. Years later, Galileo’s art skills would come in very handy.
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			When Galileo was eight, his family moved to Florence. Vincenzio had a wonderful new job playing music at the royal court. Galileo remained in Pisa to study with tutors, and then he joined the rest of his family.

			Florence was a thrilling place to live. During the Renaissance, the city was a center for learning and the arts. It was the capital city of an area called Tuscany. Vincenzio’s job at the palace let the family mingle with dukes and princes.
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			At age eleven, Galileo was sent to a monastery to begin school. There the Catholic monks taught him everything an educated person of the 1500s needed to know. Galileo learned the Greek and Latin languages. And he studied the ancient subject of logic, learning how to break down and solve complex problems in an orderly way.

			Galileo also studied religion. It interested him so much that he decided to become a monk. The idea horrified his father. As the oldest son, Galileo was expected to support his family one day. A poor monk couldn’t do that. Vincenzio quickly withdrew Galileo from the monastery. After that, Galileo lived at home and studied at a nearby school.

			At seventeen, Galileo was ready for university. Back then, very few young men had the chance to attend one. Only the sons of rich or noble families could usually afford to go. (Girls were not allowed to enter.) But Vincenzio was determined to give his smart son the best education possible.

		

	
		
			Chapter 2
Hungry for Knowledge
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			In 1581 Galileo enrolled at the University of Pisa, back in his hometown. Doctors were well paid and respected. So Galileo’s father wanted him to study medicine.
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			Soon Galileo stood out at the university. It wasn’t just because of his reddish hair and curly beard. Galileo liked to argue about ideas. Even though he was eager to learn, he questioned everything. His classmates nicknamed Galileo “the Wrangler.”

			Some teachers disliked Galileo. They weren’t used to being questioned. But many teachers and students enjoyed his sharp wit. As a friend, Galileo was warm, loyal, and very generous. For his whole life, people would react strongly to Galileo. He made strong friends . . . and strong enemies.

			One day Galileo heard a lecture that set his mind afire. He realized that nature ran with perfect order, ruled by unseen laws. These laws were written in a special code: mathematics. “The Universe cannot be read until we have learned the language in which it is written,” Galileo wrote later. “It is written in mathematical language. And the letters are triangles, circles, and other geometrical figures.”

			Galileo poured himself into the study of math. He puzzled over things that other people didn’t even notice. At the cathedral one day, Galileo looked up at a huge lamp hanging on a chain from the ceiling. A repairman had just let go of the chain. Now it was swinging in the air.

			Galileo saw that it seemed to be swinging with a regular rhythm. He timed the swings using his pulse. The swings got shorter and shorter. But, sure enough, every full swing, back and forth, took the same amount of time.
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			In his room, Galileo tested his idea. He wanted to be certain it was right. It was—every single time. A pendulum swinging wide and fast takes the same amount of time to go back and forth as when it slows nearly to a stop. Only making the chain longer or shorter will change the timing. At age nineteen, Galileo had discovered a mathematical law. It is now called the law of the pendulum.
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			Today, scientists always do experiments to test out their ideas—but not in Galileo’s time. He was the first scientist to use this approach, called the scientific method. It’s one reason that Galileo is known as the father of modern science.

			His interest in math made Galileo fall behind in his medical classes. He had no passion for medicine, anyway. In 1585, after four years in Pisa, Galileo left the university without any degree.
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			Returning home, Galileo taught students privately in math and gave public lectures. He also kept doing his own research. As Galileo uncovered new truths about nature, he looked for ways to put them to use. Galileo took up inventing again, just as he had done as a child.

			For months he studied the nature of water, posing questions to himself. What was the energy on top of water that made things float? At what point did waterfalls break? His research led him to invent a pump. It helped farmers take water from a river to irrigate their crops.
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			Next, he invented a new balance, or scale. One side of the balance was in water, the other in air. Jewelers loved the balance. It showed them exactly how much silver or gold was inside mixed metals. The invention led Galileo to write his first book, The Little Balance.

			Word of his outstanding work spread throughout Italy. In 1589 the University of Pisa offered Galileo a job teaching mathematics. What an opportunity! Four years earlier he had dropped out of the university without a degree. Now he returned as a professor.

			
				TEST THE PENDULUM YOURSELF

				GALILEO WROTE THE LAW OF THE PENDULUM IN A FORMULA THAT IS HARD TO UNDERSTAND UNLESS YOU ARE A MATHEMATICIAN. HOWEVER, IT’S NOT HARD TO DO HIS BASIC TEST ON YOUR OWN.

				
						MAKE A SIMPLE PENDULUM WITH A PIECE OF STRING AND A WEIGHT. (A FISHING WEIGHT WORKS WELL.)

						HOLDING THE END OF THE STRING LIGHTLY, GIVE THE WEIGHT A PUSH.

						WATCH THE PENDULUM SWING FREELY FROM POINT A TO POINT B (SEE ILLUSTRATION). CAN YOU NOTICE THE EVEN TIMING, EVEN AS THE PENDULUM SLOWS DOWN?

						CUT THE STRING AND REPEAT THE EXPERIMENT. THE SWINGS ARE SLOWER, RIGHT?
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			Chapter 3
A Rebel Teacher
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			The new teacher at the University of Pisa was causing a stir. He refused to wear the proper robes of a professor! It was supposed to be an honor to wear the long black togas. But Galileo thought they were silly and a nuisance. He mocked the robes in a long, funny poem. University officials weren’t laughing, though. They docked Galileo’s pay!
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			The University of Pisa based its teaching on the works of Aristotle (eh-ruh-STOT-ull). So did most universities throughout Europe. Aristotle was an ancient Greek philosopher who had lived from 384 BC to 322 BC. His books covered a wide range of topics—including science and math. He seemed to have answers for every question about the universe. Galileo had to teach Aristotle’s ideas in his classroom. But, in his own mind, he dared to question some of Aristotle’s teachings.

			For example, Aristotle said that heavy objects fall faster than light ones. For almost two thousand years, no one had ever doubted this. It seemed to make sense that a hammer would fall faster than a feather. But Galileo had noticed hailstones of varying sizes hit the ground at the same time. All objects fall at the same speed, he decided.
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			Other scholars scoffed at this notion. Who was Galileo to question Aristotle, anyway?

			According to a famous story, Galileo decided to put his theory to the test. He led a group of professors to the top of the Leaning Tower of Pisa
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