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			In 1974, an English physicist made an incredible discovery about the most mysterious regions of space—black holes. Before Stephen Hawking began studying them, scientists had believed that black holes were like graves: things went into them, but nothing ever came out! Using mathematics, Stephen figured out that this was wrong. Black holes actually glow. They give off radiation. It seemed astonishing at the time—and it still does—that anything could come out of a black hole, which is like an enormously powerful vacuum cleaner in space. Other scientists checked Stephen’s calculations and were forced to admit he was right. He had made one of the most significant breakthroughs of the twentieth century and changed the way we look at the universe forever. As Stephen once put it:
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			He would go on to make many more discoveries, becoming a leading figure in the field of cosmology and one of the most famous scientists in the world.
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			Imagine a star bigger than our sun being squeezed to the size of a tiny point—a point so small, it can’t even be measured. Think how dense that point would be, with all that matter crushed inside it. If a star collapsed to something that tiny, you might expect it to have dramatic consequences, and you’d be right: the gravity it would generate would be so powerful, it would suck in everything around it. Even light wouldn’t be able to escape its pull.

			If this seems impossible, think again. It happens. The crushed stars are called black holes, and there are millions of them in the universe right now. There’s even one at the heart of our galaxy. Don’t be scared, though. The closest one to Earth is three thousand light-years away, so we’re well out of the danger zone!

			Scientists had been speculating about the possibility of black holes for more than two hundred years, but it wasn’t until 1972 that one was actually detected. Even then, these objects remained mystifying, until Stephen Hawking unraveled many of their secrets.

			
				Observing Black Holes

				Since light is unable to escape from black holes, they cannot be observed directly. Astronomers searching for them must look for indirect evidence of their presence—for example, by detecting their gravitational effect on nearby objects. The first actual image of a black hole was released in April 2019. It looked like a glowing doughnut! What it showed was the accretion disc, a bright ring of gas and dust getting sucked into the black hole in the center.
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			Scientists have been looking to the skies for centuries, trying to solve the mysteries of the cosmos. In 1783, an English clergyman and amateur scientist named John Michell suggested that the surface gravity of some stars might be so strong that light can’t escape from them. He called these bodies “dark stars” and thought the universe might be full of them, all invisible to our eyes.

			More than a century later, in 1915, German physicist Albert Einstein introduced his theory of general relativity. His equations showed that gravity is actually a warping of space-time caused by objects with mass. The more massive the object, the more it warps space-time.
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				Space-Time

				Space-time is time plus three-dimensional space viewed as a four-dimensional thing. It’s difficult for us to visualize this with our three-dimensional brains, but it’s a useful way for physicists to view the cosmos.

				One way of thinking of space-time is as a stretchy rubber sheet that warps when something with mass (like Earth) is placed on it.
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			Then German astronomer and military officer Karl Schwarzschild used Einstein’s equations to make a startling discovery: he realized that a massive object squeezed into a small enough space would produce such a powerful gravitational field that nothing could escape from it, not even light. Schwarzschild calculated that if anything gets within a certain distance of such an object, it becomes trapped by it, and escape is impossible. This distance, marking the point of no return, became known as the “event horizon.” The event horizon is so called because it describes a line beyond which, like a horizon, you cannot see. For example, if a flashlight were to fall inside an event horizon, no one outside would ever see its light.

			Neither Einstein nor Schwarzschild believed that dark stars actually existed. However, as the twentieth century progressed and astronomers learned more about the life cycles of stars, dark stars became ever more conceivable.

			Scientists learned that a star’s gravity is always trying to pull its mass inward. This is balanced by the outward pressure exerted by the burning of the star’s nuclear fuel. But at the end of a star’s life, when it runs out of fuel, its gravity will cause it to collapse. In 1939, American physicist J. Robert Oppenheimer showed that a star with enough mass will have sufficient gravity to collapse to a single point of infinite density and gravity, known as a singularity. In other words, it will become a dark star.

			During the 1960s, astronomers started discovering massive, extremely remote celestial objects called quasars, which could only be explained by the presence of a dark star. Scientists were starting to accept that these might be real. By 1964, some science journalists had taken to calling dark stars “black holes,” and the term was then popularized by American physicist John Wheeler in 1967.
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			It was around this time that a young Stephen Hawking began studying black holes and the singularity that lies at their heart. While Stephen was doing his pioneering research on black holes, he was also coping with a major personal challenge.

			In his early twenties, he was diagnosed with a rare and terrible disease. The disease attacked the nerves controlling his muscles, gradually paralyzing him. He was told he would have just a few years to live.

			Nevertheless, he remained determined to pursue his research and lead a full and active life. Thanks to the love and support of his family, along with the assistance of some cutting-edge technology, he was able to do so.

			In addition to his discoveries about black holes, Stephen made major contributions to our understanding of the cosmos and how the universe began. He also wrote the bestselling book A Brief History of Time, in which he explained the latest discoveries about the universe in language that ordinary readers could understand.

			Throughout his life, Stephen Hawking refused to be limited by his disability. In this, as well as in his scientific achievements, he was a true trailblazer.
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			Stephen William Hawking was born in Oxford, England, on January 8, 1942, exactly three hundred years after the death of the great Italian astronomer and physicist Galileo. Like Galileo, Stephen would grow up to make important discoveries about the universe.

			When Stephen was born, World War II was raging, and British cities were suffering frequent air raids from German bombers. Stephen’s parents, Frank and Isobel, lived in Highgate, North London. Hardly a night passed without the sound of bombs exploding, and they decided it would be safer to go to Oxford for Stephen’s birth.
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			During the war, the Germans did not bomb Oxford. Britain’s other great university town, Cambridge, escaped with very light bombing. There was a rumor at the time that this was because of an agreement between the Germans and the British not to bomb each other’s most important university towns. However, there is no evidence that such an agreement was ever made.

			
				Family Background

				Stephen’s father came from a family of farmers. His grandfather went bankrupt, and his grandmother saved the family from ruin by opening a school in their home. This enabled them to send young Frank, Stephen’s father, to Oxford University. Frank went on to become an expert in tropical medicine. Stephen’s mother was the daughter of a Scottish doctor, the third of eight children. Like Frank’s family, hers wasn’t wealthy, but they managed to send Isobel to Oxford. After graduating, she did several jobs before becoming a secretary in
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				An Expanding Universe
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