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Introduction: Why the Moon, and Why Now

How to use this book

On the evening of April 6, 2026, four people looked out of a window of a spacecraft named Integrity and watched Earth slip behind the edge of the Moon. They were the first people to travel to the Moon’s vicinity since December 1972, and they traveled farther from Earth than anyone had before. Their trip, Artemis II, took them around the far side of the Moon and back to the Pacific Ocean in about nine days. It was the first time that people had flown to the Moon in more than half a century.

This book tells that story. It also tells what came before it, and what comes after it. The Moon has been in the news for decades, but rarely has so much been happening at once: a crewed flight around the Moon, a new plan for a lunar base, private companies building landers, China aiming to land its own astronauts before 2030, India, Japan and Europe making plans, and dozens of countries signing a set of principles called the Artemis Accords.

What This Book Covers

	**Part I** describes the Moon itself: its origin, its rocks and its water ice.
	**Part II** tells the story of the space race and the Apollo landings, up to 1972.
	**Part III** covers Artemis: the rocket, the capsule, and the flight of Artemis II in April 2026.
	**Part IV** describes the new space race, with NASA’s Moon Base plan, SpaceX, Blue Origin, commercial landers, China, India, and the rules that govern the Moon.
	**Part V** looks at living on the Moon, its science, the costs and debates, and a calendar of what to watch.


Each chapter ends with a short “At a Glance” box and a few questions for discussion. At the back, you will find a timeline, a glossary, answers to common questions, a list of sources and a credit for every picture.

About the Pictures

The book contains more than one hundred photographs and images. Most come from NASA, and many were taken by the astronauts themselves, from the 1960s and from 2026. Others come from Wikimedia Commons, from other space agencies and from the Lunar Reconnaissance Orbiter, which has photographed the landing sites from orbit. Every picture is credited, and each credit links to the original page.

A Note on Neutrality and Accuracy

This is a factual book. Where there are disputes, such as about costs, schedules and the commercial companies involved, the book tries to describe them fairly and attribute claims to those who make them. Spaceflight schedules are especially uncertain, so the dates given for the future are labeled as targets. Information is current to October 24, 2026. NASA’s own releases are the main source for 2026 facts. Where we could only find a fact in secondary reporting, the text says so.

This book was made with the help of artificial intelligence tools, and is a digital-only product. See the “About This Book” section for details.


How to Use This Book

Boxes, numbers and how to read the dates

This book can be read from beginning to end, or in pieces. The chapters are largely independent, with cross-references where one builds on another. If you are interested mostly in the 2026 flight, start with Part III, Chapters 15 to 20. If you want to know what happens next, start with Part IV.

The Boxes

Several kinds of boxes appear in the chapters:

	**What Is Well Established** lists points that agencies and many independent sources agree on.
	**What Is Disputed or Uncertain** lists points on which sources disagree, or that could not be confirmed from a primary source.
	**Key Figures and Their Sources** collects the main numbers and dates, with the source named.
	**What Was Said** gives quotations, with who said them and when.
	**What Happened** gives a short sequence of events.
	**Worth Knowing** adds useful context.
	**At a Glance** boxes appear at the end of each chapter and summarize its focus, a key number, why it matters, the key people and what to look for next.


About the Numbers

Spaceflight figures are often given in different units. Where NASA gives miles, this book gives miles, and where an agency gives kilometers or meters, it gives those. A “mission day” is counted from launch. Times are given in Eastern time (EDT) for events around the Artemis II mission, because NASA used Eastern time in its own releases.

About the Dates

All information is current to October 24, 2026. A date for a future mission is a target, and often labeled “no earlier than”. Experience shows that launch dates tend to slip, sometimes by years. If a date in this book has passed by the time you read it, check the agency’s current page.

About the Pictures and Credits

Every picture in this book has a caption, and every picture is listed in the Image Credits section at the back, with its creator, its license or usage terms and a link to the original page. The captions describe what the original source says about each picture. Pictures have been resized and compressed for this digital edition.

About This Edition

This is a digital-only edition. It was written with the help of artificial intelligence tools and checked against published sources, as the “About This Book” section explains.


Part I: The Moon Itself

Chapters 1 to 3

Before the rockets, there is the destination. This part describes the Moon as a world: its size and distance, how it formed, what its rocks are made of, and why its poles, with their cold craters that may hold water ice, have become the most important places on it. Everything in the later parts, from Apollo to the new Moon Base plans, depends on the facts in these three chapters.


Chapter 1

Our Companion in Space

Size, distance, motion and why the Moon is the first place humans go

At a Glance
	Focus
	The Moon’s size, distance, orbit and gravity
	Key number
	About 238,900 miles (384,400 km) from Earth on average (NASA)
	Why it matters
	The Moon is the nearest large world, and the first stop beyond Earth orbit
	Key people
	No single person; the focus is the Moon itself
	Look ahead
	How the Moon’s poles shape where Artemis lands


[image: The near side of the Moon, assembled from images taken by NASA’s Lunar Reconnaissance Orbiter. The dark patches are ancient lava plains called maria. (NASA/GSFC/Arizona State University)]The near side of the Moon, assembled from images taken by NASA’s Lunar Reconnaissance Orbiter. The dark patches are ancient lava plains called maria. (NASA/GSFC/Arizona State University)
A World Next Door

The Moon is the only place beyond Earth that humans have visited in person. It is about 238,900 miles (384,400 kilometers) away on average, close enough that a radio signal crosses the gap in roughly 1.3 seconds. Its diameter is about 2,159 miles (3,474 kilometers), a little more than a quarter of Earth’s. Its gravity at the surface is about one-sixth of what we feel on Earth, which is why the Apollo astronauts moved in long, bounding strides and why a loaded lunar rover could weigh little enough to be carried on a rocket.

The Moon orbits Earth about once every 27.3 days, and it spins on its own axis in the same time. This match, called tidal locking, means that the same face always points toward us. Nobody saw the other side until a Soviet spacecraft photographed part of it in 1959. For that reason people sometimes call the far side the “dark side”. That name is wrong. The far side gets as much sunshine as the near side; it is simply the half we cannot see from Earth. The Moon’s day-night cycle lasts about 29.5 Earth days, so a spot on the surface has roughly two weeks of continuous daylight followed by two weeks of night.

[image: The far side of the Moon in an image from NASA’s Lunar Reconnaissance Orbiter. It has far fewer dark lava plains than the near side. (NASA/GSFC/Arizona State University)]The far side of the Moon in an image from NASA’s Lunar Reconnaissance Orbiter. It has far fewer dark lava plains than the near side. (NASA/GSFC/Arizona State University)
A Surface Like No Other

The Moon has no breathable atmosphere. What it has is an extremely thin layer of gas called an exosphere, so thin that it is closer to a laboratory vacuum than to any air we know. Without air or weather, the surface is shaped mostly by impacts from space. Craters of every size cover the highlands, and the surface is blanketed in a fine, sharp-grained powder and broken rock called regolith. Apollo astronauts reported that the dust clung to suits and equipment and that it smelled like spent gunpowder when they brought it into the cabin.

Temperatures swing wildly. On the equator, daytime surface temperatures can rise above 100 degrees Celsius (212 degrees Fahrenheit), and the lunar night can fall below minus 170 degrees Celsius (about minus 275 degrees Fahrenheit). In a few deep craters near the poles, where sunlight never reaches the floor, temperatures are far lower still. Those permanently shadowed regions are one of the main reasons the Moon is attracting new attention, a story told in Chapter 3.

Two kinds of terrain dominate what we see. The bright areas are the highlands: old, heavily cratered crust. The dark areas are the maria (the Latin word for “seas”, with the singular “mare”), broad plains of solidified lava. Early astronomers thought they were oceans and named them accordingly: the Sea of Tranquility, the Ocean of Storms, the Sea of Serenity. No water ever filled them.

[image: The Moon passing in front of Earth, seen from a NASA camera on the Deep Space Climate Observatory. The camera sits about a million miles from Earth, and the far side of the Moon faces it. (NASA/EPIC)]The Moon passing in front of Earth, seen from a NASA camera on the Deep Space Climate Observatory. The camera sits about a million miles from Earth, and the far side of the Moon faces it. (NASA/EPIC)
Why We Keep Returning

There are four broad reasons that governments and companies keep returning to the Moon, and they are worth separating, because different groups care about different ones.

The first is science. The Moon preserves a record of the early solar system that Earth has erased. Because it has no plate tectonics and almost no weather, its surface keeps the scars of impacts that happened billions of years ago. Chapter 2 explains what the Apollo samples revealed and what scientists still want to know.

The second is practical. The Moon is close enough to reach in days and is an ideal place to test the technologies and procedures needed for longer journeys, such as the life-support systems, landers and spacesuits that a trip to Mars would require. NASA says this directly: its Artemis program describes the Moon as a proving ground for later missions to Mars.

The third is resources. Water ice in shadowed craters could, in principle, be turned into drinking water, breathable oxygen and rocket propellant. Whether it can be mined at a useful scale is still unknown.

The fourth is national and political. When the United States and the Soviet Union raced to the Moon in the 1960s, the contest was as much about prestige and military credibility as about exploration. In the 2020s, a new set of competitors, led by the United States and China and joined by India, Japan, Europe, Russia and private companies, is again treating the Moon as a place where leadership is demonstrated. Part IV of this book follows that competition.

[image: Earth as seen by the Apollo 17 crew in December 1972 on their way to the Moon. It is often called “The Blue Marble”. (NASA)]Earth as seen by the Apollo 17 crew in December 1972 on their way to the Moon. It is often called “The Blue Marble”. (NASA)
Key Figures and Their Sources
	Average distance from Earth: about 238,900 miles (384,400 km). Source: NASA.
	Diameter: about 2,159 miles (3,474 km). Source: NASA.
	Surface gravity: about one-sixth that of Earth. Source: NASA.
	Orbit and rotation period: about 27.3 days, which is why the same face always points toward Earth. Source: NASA.


Worth Knowing
	The next time you see the Moon, look for the dark patches. Those are the maria, and the lighter areas around them are the highlands. With binoculars you can see craters along the line between night and day, where the low sunlight makes shadows long.


Questions to Consider
	Why does the same side of the Moon always face Earth?
	How does the Moon’s gravity compare with Earth’s, and what does that mean for astronauts?
	Why is the Moon a good first step beyond Earth orbit?



Chapter 2

How the Moon Formed and What It Is Made Of

Impacts, lava, and what the Apollo rocks revealed

At a Glance
	Focus
	How the Moon formed and what Apollo rocks revealed
	Key number
	About 4.5 billion years ago, when a planet-sized body is thought to have struck the early Earth
	Why it matters
	The giant-impact idea is built largely on the Apollo samples
	Key people
	Apollo astronauts, including Harrison Schmitt, the only professional geologist to walk on the Moon
	Look ahead
	What new samples from the far side and the south pole may add


[image: Lunar sample 60135, a rock collected on the Apollo 16 mission in 1972. The scale bar along the top is marked in centimeters. (NASA)]Lunar sample 60135, a rock collected on the Apollo 16 mission in 1972. The scale bar along the top is marked in centimeters. (NASA)
The Giant Impact Idea

For centuries, scientists argued about where the Moon came from. One idea said Earth had spun so fast that a piece broke off. Another said the Moon formed elsewhere and was captured by Earth’s gravity. A third said the two formed together as a pair. None of them fit the evidence well, and the Apollo missions supplied the evidence that settled the question for most researchers.

The idea that is now widely accepted is the giant-impact hypothesis. It proposes that, about 4.5 billion years ago, when the solar system was young, a planet-sized body struck the early Earth. Debris from the collision, a mixture of material from both bodies, gathered in orbit and merged into the Moon. This idea explains why the Moon is relatively light for its size, why it has a small iron core and why its rocks resemble Earth’s mantle in several chemical respects. It is called a hypothesis because it cannot be directly tested, and researchers continue to debate its details, including how much of the Moon came from the impactor. The planet-sized body is often given the name Theia, though that name is a convention and not a discovery.

A Magma Ocean and a Light Crust

Early in its history, scientists think the Moon was largely molten. As the lunar magma ocean cooled, heavier minerals sank and lighter ones floated, forming a crust. The bright highlands are mostly made of a pale rock called anorthosite, rich in the mineral


[image: A color-coded map of the South Pole-Aitken basin, the largest known impact crater on the Moon. Blue marks the lowest ground and red the highest. (NASA)]A color-coded map of the South Pole-Aitken basin, the largest known impact crater on the Moon. Blue marks the lowest ground and red the highest. (NASA)
The Biggest Scar


[image: A map of the Moon’s gravity made by NASA’s GRAIL twin spacecraft. The red areas mark places where gravity is stronger than average, many of them buried dense rock beneath large impact basins. (NASA/JPL-Caltech/MIT/GSFC)]A map of the Moon’s gravity made by NASA’s GRAIL twin spacecraft. The red areas mark places where gravity is stronger than average, many of them buried dense rock beneath large impact basins. (NASA/JPL-Caltech/MIT/GSFC)

What the Apollo Samples Taught Us



[image: Geologist Harrison Schmitt standing beside a huge split boulder at the Taurus-Littrow site during Apollo 17 in December 1972. The photo was taken by Eugene Cernan. (NASA)]Geologist Harrison Schmitt standing beside a huge split boulder at the Taurus-Littrow site during Apollo 17 in December 1972. The photo was taken by Eugene Cernan. (NASA)
[image: Apollo 17 astronaut Harrison Schmitt collects a soil sample with a scoop. (NASA)]Apollo 17 astronaut Harrison Schmitt collects a soil sample with a scoop. (NASA)

	The Moon is about 4.5 billion years old, based on dating of Apollo samples.
	Apollo missions returned about 382 kilograms (842 pounds) of samples, in more than 2,000 separate samples. Source: NASA.
	The dark maria are solidified lava plains, and they are younger than the highlands.


	Exactly how much of the Moon came from the impactor and how much from early Earth. Researchers continue to refine models of the giant impact.
	Why the far side has so few maria compared to the near side.


Questions to Consider
	What evidence supports the giant-impact hypothesis?
	What did the Apollo samples tell scientists about the Moon’s age?
	Why do scientists want samples from the far side and the south pole?
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