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INTRODUCTION



Are you ready for your mission into space? With this Science Museum book, you will embark on the major steps in an astronaut’s mission, from the planning and training stages to launch day and beyond, solving space themed puzzles along the way. We’ve been busy packing as many space facts as we can into these pages, alongside bios of some of the most important people in the history of space exploration.


What do astronauts actually do in space? How do they live, eat and sleep? And what does the history and future of space exploration look like? At the Science Museum in London, we seek to answer those questions for the 3 million visitors that pass through our doors every year. Preserved in our collections are one-of-a-kind historical objects such as the spacesuit worn by Helen Sharman, the first Briton in space, real space food in the form of tins, pastes, and cubes, and even a space toilet from the Russian space station Mir. The museum collections also tell the story of the surprisingly long history of space travel, from 18th century gunpowder-fuelled projectiles to the real Soyuz capsule British astronaut Tim Peake travelled in on his mission to the International Space Station. But space exploration isn’t all about astronauts. Uncrewed scientific missions help unlock the secrets of our universe, from distant galaxies and supernovae to our own home on planet Earth. Satellites and space telescopes enable us to see the world around us like never before. The Science Museum collects models, components and space-flown artefacts to tell the story of these scientific missions and preserve them for generations to come.


The future of the space exploration is bright. As we reach further out into the universe, seeking new knowledge and maybe even expanding from Earth to the Moon or Mars, there will be new challenges to face. A new generation of engineers, scientists, astronauts, and every role that contributes to the sector will be needed to push the boundaries of what’s possible. So today you’re solving the puzzles in this book on your own journey to space, but what puzzles could you be solving in the future? Could you pave the way for a real journey to space?





1.
 A BRIEF HISTORY 
OF SPACE



Humans have always been stargazers. Astronomy as we know it today can be traced back to ancient Mesopotamia, a region in modern-day Iraq and home to the oldest recorded civilisations in the world (3100 BCE). Stone tablets have been found in the region describing the appearance of the planet Venus in the night sky, the repeating cycle of lunar eclipses, and calculations on how the length of daylight varies throughout the year.


Over the next four and a half thousand years, the field of astronomy continued to develop in different cultures all over the world, as humans sought to understand the night sky and our place in it. However, this was all done with the naked eye. It wasn’t until the 17th century that we had any way of magnifying the skies above us. In 1609, the Italian astronomer Galileo Galilei constructed his own telescope and became one of the first people to use one for astronomy – previously, they had been used for applications on the ground, such as surveying and mapping. Being able to see the skies in detail like never before revolutionised what we knew about space, from the movements of planets to later discoveries like Newton’s theory of gravity itself.


After observing space from the ground for thousands of years, how did we make the leap to actually exploring it? The technology for space exploration began with rockets. By the 10th century, Chinese armies were using gunpowder-filled bamboo tubes as a way of powering up arrows in battle. By the 13th century, these had developed into true rockets: flaming arrows propelled solely by their own fuel.


Rockets continued to be developed and deployed as weapons. In 1944, the German V2 rocket, the world’s first long-range missile, became the first human-made object to reach space. Despite its military origins and use, the technological success of the V2 proved for the first time that space was within reach, paving the way for modern rocketry and opening up the possibility of space exploration.


Just 13 years later, the Soviet Union successfully launched Sputnik, the first human-made satellite and icon of the dawn of the Space Age. The United States of America was alarmed by this achievement and what it could mean for security, igniting what came to be known as the Space Race, where the Soviet Union and the US pushed their space programmes to score historic victories before the other.


One of these coveted victories was to get the first human into space. Before humans could safely be launched, space agencies sent up animals, from fruit flies and mice to dogs and chimpanzees, to discover the effects of space travel on living organisms. One of the most famous test animals was a Soviet space dog named Laika, who became the first animal to orbit Earth in 1957. While these animals paved the way for the first human in space, the experiments didn’t stop. Even today, living organisms are taken to space so scientists can observe their behaviour and biological processes in different conditions.


In April 1961, the Soviet Union achieved this coveted first: Yuri Gagarin became the first human to journey to outer space. His flight only lasted 108 minutes, but in this time, he completed one full orbit around Earth. He became a national hero, touring not only the Soviet Union but also countries around the world in celebration of this remarkable achievement.


With the Space Race truly under way, the next big milestone up for grabs was to put people on the Moon. In July 1969, American astronaut Neil Armstrong announced that ‘The Eagle has landed’, as Apollo 11’s lunar module touched down on the surface of the Moon.


In the 50 years since, space activity has grown even further. Now, over 70 countries have space programmes, and there are countless companies worldwide developing rockets, shuttles and satellites. We’re looking further out into space than ever before, with plans of returning to the Moon and maybe even landing on Mars.










SPACE 
FACTS







In space, no one can hear you scream – it’s true! Because space is a vacuum, there’s nothing for sound waves to travel on.







As there’s no atmosphere on the Moon, the footprints of all the astronauts who’ve been there still exist today – and will do for as long as they’re left undisturbed!







Did you know that up until 2006 there were nine planets in our Solar System but now there are just eight? Pluto, discovered by astronomer Clyde W. Tombaugh in 1930, was downgraded to a dwarf planet because it’s so much smaller than the others.














WATCH THE SKIES!


The ancient astronomers A to E have been watching the skies. 
Which of the five has sighted the most stars?
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THE STUDY OF ASTRONOMY


We can’t pretend that you can study the whole world of astronomy in one puzzle! However, in this puzzle, you are looking at the letters that make up the word ASTRONOMY. Look at the clues below. The answers can all be made using the letters in the word ASTRONOMY. You can use letters more than once if you need to. The number in brackets tells you how many letters make up the word.




	It shines in the night sky (4) ____


	A single beam of light (3) ___


	Month of the year (3) ___


	Another word for rocky, such as the surface of Venus (5) ____


	Rodents that were sent into space (one was called Hector!) (4) ____


	Place in space visited by Apollo astronauts (4) ____


	Neil Armstrong was the first ___ on the answer to clue 6


	A tale (5) _____


	The fourth planet from the Sun (4) ____


	Salad ingredient, usually red, which has been grown in space (6) ______











IN ORBIT


Orbit around the circular grid. Crack the clues and write your answers in the spaces, going from the outside to the inside of the circle. Each answer contains FOUR letters and has one letter different from the answer before it. By the time you get to answer 8, there will be one letter different from answer 1. The orbit is complete!
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	A competition involving speed, such as the one to conquer space ____


	A single step in walking or running ____


	Collection of equipment tied together ____


	Choose ____


	A pale red, sometimes seen in sunsets ____


	Area of ice for training or playing certain sports ____


	Grade or level of an army or police officer ____


	Framework for holding or storing items ____
















SPACE 
FACTS







Pluto takes about 248 years to orbit the Sun, meaning that it hasn’t made a single complete orbit since it was discovered in 1930!







The temperature on Mercury goes from one extreme to the other, dropping to –173 ̊C at night from a scorching 427 ̊C in daytime.







Mercury and Venus are the only two planets in our Solar System that don’t have any moons.
















SPACE 
FACTS







Did you know that Venus was the focus of humanity’s first interplanetary mission? Venera 1 was launched from the former Soviet Union in February 1961, but scientists lost contact with the probe before it reached its destination.







The surface of Venus is actually hotter than Mercury, despite being further away from the Sun. Studying the extreme climate on Venus is actually helping scientists better understand the challenges we face with global warming here on Earth.







Fancy a trip to space? One day you could follow in the footsteps of Dennis Tito, the first space tourist, who visited the International Space Station in April 2001. Better start saving, though – Tito’s seven-day trip to space is said to have cost him $20 million!














MAP IT OUT


The map of the heavens has changed many times. It used to be thought that our Earth was the centre of the universe and that other planets revolved around us. Try and complete this map of the skies. It is made up of four shapes; a black planet, a white planet, a black star and a white star. Each row going across, each column going down and each diagonal from corner to corner must contain each of the shapes.
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GALILEO 
GALILEI


Best known simply by his first name, Galileo was an Italian astronomer, scientist and mathematician who helped shape our understanding of space and the universe around us.


Born in 1564 in the city of Pisa, Galileo’s interest in astronomy would flourish after he saw Kepler’s Supernova in 1604, a space phenomenon that was visible to the naked eye. This fascination with the night sky led Galileo to make his own telescopes, allowing him to look out into space with far greater detail than previously possible. As a result, Galileo found himself able to see everything from the peaks and craters of the Moon to the phases of Venus, where the planet gradually appears in increasingly more visible crescent shapes as it moves around the Sun. Incredibly, he even spotted the planet Neptune long before it was officially discovered, though he mistook it for a star at the time!


Galileo’s work would prove to be controversial, however. In a time when many people believed that Earth was the centre of the universe, Galileo’s studies suggested a different way of thinking: that Earth actually orbited the Sun. This theory – called Heliocentrism – is one that we now know to be true, but at the time it went against the beliefs of the Catholic Church. Galileo would be tried, found guilty of heresy and placed under house arrest simply because his work led him to disagree with the teachings of the Church.


Galileo died in 1642 at the age of 77, and it wasn’t until the 18th century that a ban on publishing his books and teaching his theories was lifted, allowing others to continue his ground-breaking work. Today we credit Galileo with creating what we consider to be modern science, and his legacy of discovery lives on: the moons of Jupiter that he discovered with his telescopes are collectively referred to as the Galilean moons, and a number of spacecraft that have helped us better understand our Solar System and the universe we inhabit have been named after him.













SPACE 
FACTS







The oldest person ever to travel to space is actor William Shatner. Best known for his role as Captain Kirk in the TV show Star Trek, Shatner spent around ten minutes boldly going where no 90-year-old had gone before after taking flight on Blue Origin’s New Shepard spacecraft in October 2021.







Mars is home to one of the largest mountains in the Solar System. Olympus Mons, a long-dormant volcano, measures 340 miles (547 kilometres) across and about 16 miles (26 kilometres) high – that’s about three times as tall as Mount Everest!







The largest planet in the Solar System is Jupiter, which has a mass more than 2.5 times that of all the other planets combined!












CALENDAR 
CONUNDRUM


Look at the years below. They are quite significant in a number of ways.






	1609

	The Italian Galileo Galilei first used a telescope to look at the skies.






	1691

	Edmond Halley, after whom Halley’s Comet was named, invented a diving bell with a window.






	1881

	Thomas Edison and Alexander Graham Bell founded the Oriental Telephone Company.






	1961

	Soviet cosmonaut Yuri Gagarin was the first man to orbit Earth.







Can you work out the calendar conundrum? Three of those years have something in common and one is the odd one out.


Clue: It has nothing to do with inventions or the people who were remarkable in that year. It’s all about how you look at things!






STARGAZING


For many centuries, the people on our planet have been gazing at the stars in the night sky.


How many stars are there? How many star groups – known as constellations – are there?


In this puzzle, you can see a number in the outer triangles of the star. These numbers are reached by adding together the numbers that appear in the three circles that surround the triangle.


Your star challenge is to fill in the numbers in all 12 circles. You must use the numbers 1 to 12. Use every number once, and once only. The numbers 5, 10, 7, 12 and 11 are already in place to start you off. Can you complete the quest?


HINT: Start off with the triangles where two numbers are already in place.


When you have finished, every straight line containing FOUR numbers will add up to the same total!


[image: image]








ACROSS THE UNIVERSE


For thousands of years, human beings have been fascinated by the universe, which includes planets, dwarf planets and asteroids. The names of some of these can be found hidden in the sentences below. Can you search them out by joining words or parts of words together? The first is done for you to guide you on your way.




	The astronaut waits until it is time for him to get on board. SUN



	The craft makes a turn to avoid a collision. _______________


	History recognises Gagarin’s space first a real achievement. _______________


	The space agency has given us instructions as to what to do next. _______________


	Travellers wear the special suits designed for their journey. _______________


	Space experts from Mexico met several experts from other countries. _______________


	If you must tell a story about a lost visa tell it early so you can travel later. _______________


	In language, grammar sometimes seems very tricky! _______________





These are the words that are hidden:


COMETS EARTH MARS SATELLITE SATURN STAR SUN VENUS













SPACE 
FACTS







Jupiter is a gas giant, meaning that, unlike Earth, it is made up of various gases – mainly hydrogen and helium – rather than having a solid surface.







Saturn’s rings are made up of everything from small ice and dust particles to large rocks. Scientists still don’t know how or why they formed, but one theory is that they were created after two moons collided several hundred million years ago.







Astronomers guessed that Neptune existed over 20 years before they actually discovered it! They could see that something was having a gravitational effect on the planet Uranus, but it wasn’t until 1846 that Neptune was finally seen by telescope.












SOLAR ECLIPSE


A solar eclipse happens when the Moon passes between Earth and the Sun, meaning the Sun is shielded from view on a small part of Earth.


These planets contain some letters that are common to all of them and look as though they are shielding each other, like during an eclipse. The letters on the planets can be rearranged to form words. There are letters on individual planets, shared letters between two planets, and the question mark in the middle needs to be filled by a letter that is in all three planets. You are looking for the names of three different things that can orbit in space.
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SPACE 
FACTS







Uranus orbits the Sun at an angle, meaning its poles enjoy 42 years of sunlight followed by 42 years of complete darkness.







After discovering Uranus on 13 March 1781, Sir William Herschel was awarded an annual payment of £200 by King George III as long as he moved to Windsor so members of the Royal Family could look through his telescopes.







Space isn’t actually empty – it’s full of loads of different particles, radiation, cosmic rays and gases.














SIR ISAAC 
NEWTON


Sir Isaac Newton, born 25 December 1642, remains one of the best known and most influential scientists to have ever lived. Long before humanity developed the technology that allowed us to travel into space, Newton developed theories that would lay the foundation for the scientists, engineers and explorers that would follow him, and explored the universe as an astronomer through the lens of his telescope.


Across a lifetime in which he was everything from a mathematician to a philosopher, an alchemist to Master of the Royal Mint, Newton is perhaps best known for his work with regards to gravity, and the popular story of him formulating this theory after an apple fell on his head while he sat beneath a tree. Whether this actually happened, or whether he simply observed an apple falling is unknown, but Newton’s theory would expand far beyond the simple notion of an object falling to earth and have a huge impact on how we see the universe around us. In the years that followed, he developed his theory to include the Moon, suggesting that it was Earth’s gravity that held the Moon in orbit and allowed him to predict its movements in relation to Earth and the Sun based on their gravitational effect upon it. Newton’s theories were published in his book Philosophiæ Naturalis Principia Mathematica, alongside his three laws of motion:
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