





[image: Illustrations of part of the moon, a rocket launching into space, an orange planet with blue rings and an astronaut floating in space with arm raised waving. These illustrations are all set over a black background with white stars.]












[image: silhouettes of a rocket, moon, planet and astronauts.]


www.hachettechildrens.co.uk










TRUE



SPACE STORIES



YOU’LL
 NEVER FORGET



BY CLIVE GIFFORD


ILLUSTRATED BY DANE THIBEAULT









EYES ON THE SKY


[image: a telescope with the Moon and stars behind it.]


You don’t have to travel into space to explore the wonders of the Universe. Many astonishing discoveries and advances have been performed by people on the ground.


William Herschel (1738-1822), for example, was an 18th-century professional musician who found he liked gazing at the night sky more than music. A self-taught astronomer, he was not impressed with the telescopes of his time, some of which gave blurry views, so he built his own.


He learned how to make high quality, accurate mirrors and lenses and built the biggest telescope in the world, a record it held for 50 years. It was a 12-m-long monster that could peer further into space than other scopes. His sister, Caroline (1750-1848), helped, by aligning the telescope’s parts and by polishing mirrors for hour after hour so that they could gather in more light and produce more detailed images from space.
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Both William and Caroline had lived in Hanover in Germany but moved to England where they settled in Bath. Together, they mapped the objects seen in the night sky. Caroline made calculations and recorded all the observations made in notebooks in her trademark neat handwriting.


In 1781, William discovered a new planet in the Solar System (at the time, only six planets: Mercury, Venus, Earth, Mars, Jupiter and Saturn, were known). William thought it was a star at first and named it Georgium Sidus (‘George’s star’ in Latin) to impress King George III of England.


It worked! The next year he was made the King’s Astronomer and the Herschels moved to Datchet, near Windsor. Others objected to the new planet’s name and for a short while it was called Herschel until it was finally named Uranus – the first planet discovered by telescope. Uranus is an average of 2.9 billion km from Earth – a huge distance away.


Caroline also made important advances. In 1783, she discovered three nebulae. These giant clouds of gas and dust are often where new stars form. She then went on to discover eight comets – objects made of dust and ice that orbit the Sun, as well as a galaxy now known as M110. In 1787, King George III began paying Caroline an annual salary for her work. This made her the first female professional scientist in Britain.
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Some 150 years later on the other side of the planet, another female astronomer was stargazing … but secretly.


In wartime Japan in the 1940s, big cities would often have blackouts – where all lights are put out at night to make it harder for enemy aircraft to spot their targets. Tokyo, Japan’s capital city, was usually bustling and bright at night but quiet and dark during blackouts, save for the blare of air-raid sirens.


People were not supposed to go outside during a blackout, but Hisako Koyama (1916-1997) would tiptoe out of her house. In one hand would be a star chart and a small torch. In the other, her futon. She’d lie on her futon, glance at her star chart by torchlight and gaze up at the night sky seeking out patterns of stars.


Hisako had first taken an interest in space during the 1930s when she began taking out astronomy books from the local library. In 1944, her father gave her a small 3.6-cm-diameter telescope as a present. Hisako wanted to study the Moon in detail but her new telescope wasn’t powerful enough. So, instead, she used it to observe the Sun and the funny, small dark markings on its surface called sunspots.


[image: Hisako Koyamo as a child outside at nighttime holding a torch and a star map, with stars and a crescent moon in the background.]


Sunspots are dark because they are typically 2-3,000°C cooler than the surrounding areas of the Sun’s surface, so they emit less light. Experts now believe they are caused by twisting magnetic fields from deep within the Sun but, in the 1940s, not so much was known about them.


To view the Sun’s surface safely, Hisako placed her small telescope in front of a window and let the telescope project the Sun’s image onto a piece of paper which she would then trace and draw. After a month of observing and drawing, she sent her first sunspot sketches to Japan’s Oriental Astronomical Association (OAA).


She was thrilled to receive a reply from Professor Issei Yamamoto. He was president of the OAA section that studied the Sun and was impressed with Hisako’s efforts. He encouraged her to continue, gave her tips and, in 1946, arranged for her to use a far more powerful 20-cm-wide telescope at a city museum to continue her observations.


[image: an observatory dome on top of a building roof.]


Almost every day for the next 40 years, Hisako would travel to Tokyo’s beautiful Ueno Park, and enter the Tokyo Science Museum (now, the National Museum of Nature and Science). She’d then head upstairs to the little observatory dome on the roof of the museum and spend several hours carefully observing and sketching sunspots using the exact same telescope for almost half a century.


[image: Hisako Koyamo making notes next to a large telescope in an observatory dome.]


They may look small to us from Earth, but many sunspots are bigger than our planet. In 1947, Hisako spotted and sketched a gigantic sunspot, three times the size of Jupiter – the biggest planet in the Solar System. The sunspot was wider than 30 planet Earths in a row and remains the biggest ever observed.


Because she was a woman and didn’t have a university education, many astronomers of the time dismissed her and her charts as unimportant. But over time, other staff at the museum came to admire the quiet, gentle lady who was so dedicated to observing the Sun. Astronomers worldwide now recognise the outstanding work she performed.


In 1985, she published a book, Observations of Sunspots. It contained some 8,000 of the more than 10,000 accurate charts Hisako made of the Sun and its changing features. Sunspots do not stay in the same place, they move across the surface of the Sun. They also shrink and expand. Hisako’s drawings detailed these changes in size and location over a long period of time, making her work incredibly valuable to solar scientists.


The Sun is a smallish, middle-aged star with billions of years of life left. When far more massive stars come to the end of their life, they can end explosively. They collapse in on themselves and then rip apart, exploding outwards with HUGE energy. This is called a supernova, which can shine more brightly than an entire galaxy containing millions of stars, but from vast distances away from Earth, they can appear small and faint.
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