
PLUTO

AND ITS FIVE MOONS


Table of Contents

Title Page

Pluto and its five Moons

Tombaugh Regio: The Heart

Mountains: Al-Idrisi Montes and Hillary Montes

Cthulhu Macula: The Dark Region

Bladed Terrain: Tartarus Dorsa

Possible Cryovolcanoes: Wright Mons and Piccard Mons

Mordor Macula: The Red Polar Cap

Serenity Chasma and the Canyon System

Vulcan Planitia

Charon · Nix · Hydra · Kerberos · Styx

The Dwarf Planet at the Edge of the Solar System

Including the New Horizons flyby of July 2015

––––––––
[image: ]


	Pluto

	Dwarf planet · 2,377 km · 248-year orbit · −230°C


	Charon

	~1,212 km · half Pluto's size · binary companion


	Nix

	~49 km · chaotic rotation · goddess of night


	Hydra

	~61 km · brightest small moon · nine-headed serpent


	Kerberos

	~19 km · darker than siblings · three-headed underworld dog


	Styx

	~16 km · smallest · river of the underworld


	New Horizons

	Flyby 14 July 2015 — transformed Pluto from a dot to a world



For readers aged 10 and up  ·  All facts current as of April 2026


Introduction: The World at the Edge

For 76 years — from its discovery in 1930 to the International Astronomical Union's controversial vote in 2006 — Pluto was the ninth planet of the solar system. Children learned its name alongside Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune. It appeared on classroom posters, in textbooks, and in popular culture as the outermost sentinel of our planetary family. Then, in August 2006, the IAU voted to reclassify it as a "dwarf planet," and Pluto was demoted. The backlash was enormous — bumper stickers appeared reading "Honk if Pluto is Still a Planet." The state of New Mexico passed a resolution declaring Pluto a planet within its borders. Clyde Tombaugh's widow, Patsy, said she was "not heartbroken" but admitted surprise.

The demotion was scientifically sound — Pluto has not cleared the neighbourhood of its orbit, which is the key criterion that distinguishes full planets from dwarf planets — but it sparked a cultural debate about what we owe to the objects we discover and name, and whether scientific categories should be allowed to evolve. More importantly, the controversy drew global attention to Pluto at exactly the moment when NASA's New Horizons spacecraft was already nine years into its journey to visit it. When New Horizons arrived at the Pluto system on 14 July 2015, more than a billion people around the world had heard of Pluto and cared about what the mission would find.

What New Horizons found exceeded almost everyone's expectations. Pluto was not the geologically dead, featureless ball that many scientists had expected of a small, cold, distant body. It had mountains of water ice rising 3,500 metres above the plains — as tall as the Rocky Mountains. It had a vast, heart-shaped basin of nitrogen ice the size of Texas and Oklahoma combined, called Tombaugh Regio in honour of its discoverer. It had complex atmospheric chemistry producing layers of blue haze. It had possible ancient cryovolcanoes. It had a surface with regions of completely different ages, some ancient and cratered, some young and essentially uncratered. It was a world.

And it had five moons. Charon — discovered in 1978 and half the size of Pluto itself, so large that the two bodies are sometimes called a binary dwarf planet — was revealed in unprecedented detail. Four smaller moons — Nix, Hydra, Kerberos, and Styx — were imaged for the first time, showing themselves to be small, bright, tumbling worlds with their own surprising characteristics. This book tells the complete story of Pluto and its five moons: their discovery, their geology, their mythology, and what New Horizons taught us about the most famous dwarf planet in the solar system.

The Kuiper Belt and Pluto's Place in It

Pluto orbits the Sun at an average distance of about 39.5 astronomical units (AU) — 39.5 times the Earth-Sun distance, or about 5.9 billion km. This places it squarely in the Kuiper Belt, the vast ring of icy bodies beyond Neptune that was theorised in the 1950s (by Gerard Kuiper, among others) and confirmed in the 1990s when the first Kuiper Belt Objects (KBOs) were found. The Kuiper Belt extends from about 30 AU (Neptune's orbit) to about 50 AU, and contains hundreds of thousands of icy bodies ranging from small pebbles to dwarf-planet-scale objects.

Pluto's orbit is more elliptical than those of the eight planets: at its closest (perihelion), Pluto is only 29.7 AU from the Sun — actually inside Neptune's average orbital distance of 30.1 AU. At its farthest (aphelion), it is 49.3 AU away. The orbit is also inclined 17 degrees relative to the plane of the solar system, meaning Pluto's path tilts significantly above and below the ecliptic. Pluto passed perihelion most recently in 1989; it will next reach perihelion around 2237.

Pluto is in a 2:3 orbital resonance with Neptune — it completes exactly 2 orbits for every 3 that Neptune makes. This resonance is not a coincidence; it is a stable configuration that has persisted for billions of years, ensuring Pluto and Neptune never come close to each other despite Pluto's orbit crossing inside Neptune's. Other bodies in the same 2:3 resonance with Neptune are called Plutinos. The resonance is one of the reasons Pluto survived for billions of years without being scattered to a distant orbit or ejected from the solar system entirely.

Pluto is classified as a dwarf planet under the IAU's 2006 definition: it orbits the Sun, it has sufficient mass to be roughly spherical (it is, in fact, very nearly a perfect sphere), but it has not cleared the neighbourhood of its orbit — the Kuiper Belt is full of other KBOs sharing Pluto's general orbital zone. The five largest KBOs (Pluto, Eris, Haumea, Makemake, Quaoar) are all in this region, and none has cleared the others away.

THE DISCOVERY OF PLUTO  

Clyde Tombaugh and the Discovery of Pluto

👁 Pluto — The Roman god of the underworld — equivalent to the Greek Hades. Ruler of the dead and of the riches hidden beneath the Earth (the word "plutocracy" comes from his name). Often depicted wearing a helmet of invisibility, making him unseen. Pluto was chosen as the name partly because it begins with the initials of Percival Lowell, the astronomer who funded the search.

The Search for Planet X

The story of Pluto's discovery begins not with Pluto itself but with Neptune. When Neptune was discovered in 1846 — found by mathematical prediction from perturbations in Uranus's orbit — it seemed that the solar system's inventory was complete. Then, as astronomical measurements improved in the late 19th century, small discrepancies appeared in the orbits of both Uranus and Neptune that could not be fully explained by their mutual gravitational influences. Some astronomers concluded there must be a ninth planet beyond Neptune — a "Planet X" — whose gravity was causing these orbital discrepancies.

The most prominent advocate for Planet X was Percival Lowell, a wealthy Boston Brahmin who had established his own observatory at Flagstaff, Arizona. Lowell was already famous (or notorious) for his belief that Mars was inhabited by an intelligent civilisation maintaining a network of canals — a claim that mainstream astronomy had rejected. His Planet X prediction was more rigorous: he used mathematical analysis of outer planet orbital perturbations to predict a location in the sky where Planet X should be found. Lowell spent the last decade of his life searching for Planet X from his Flagstaff observatory without success. He died in 1916 without finding it.

The search was resumed at the Lowell Observatory in 1929, when the observatory hired a 22-year-old farm boy from Kansas named Clyde Tombaugh. Tombaugh had built his own telescopes and sent detailed drawings of Jupiter and Mars to the Lowell Observatory, whose director Vesto Slipher was impressed enough to offer him a job — despite Tombaugh having no university education. His task was to resume the photographic search for Planet X.

Clyde Tombaugh's Method

Tombaugh's approach was systematic and painstaking. He used the observatory's 13-inch (33 cm) astrograph telescope to photograph sections of sky near the ecliptic (the plane of the solar system, where a new planet was most likely to be found), taking pairs of photographs of the same region of sky several days apart. He then examined these photograph pairs through a device called a blink comparator — a microscope that could rapidly alternate between the two plates, causing any object that had moved between the two exposures to appear to "blink" back and forth against the fixed background of stars.

The problem was scale. Each photograph covered a small area of sky but contained hundreds of thousands of stars. Tombaugh had to scan every part of every photograph pair, looking for the one blinking dot among hundreds of thousands of fixed ones. He estimated that he examined approximately 45 million star images during his search. It was extraordinarily tedious, demanding work that required both exceptional patience and excellent eyesight. Tombaugh later described it as "akin to a religious vow."

18 February 1930

On 18 February 1930, Clyde Tombaugh was examining a pair of photographic plates taken on 23 and 29 January 1930 in the constellation Gemini. Blinking between the two plates, he noticed a tiny point of light that had shifted position by the expected amount for a distant outer solar system object. He later described the moment: he was looking at the plates in the blink comparator when something — a small dot — jumped back and forth. He sat back, stared at the ceiling for a moment, and thought: "That's it."

Tombaugh immediately verified the discovery with a third plate from 21 January, which confirmed the object's motion. He told the observatory director, who began contacting other observatories to confirm. After several weeks of verification, the Lowell Observatory announced the discovery on 13 March 1930 — Percival Lowell's birthday, and the 149th anniversary of William Herschel's discovery of Uranus.


"I walked down the hall and I was just so excited I didn't know what to do. I did a little dance, you know. Then I just sat back down and looked at it some more." — Clyde Tombaugh, recalling the discovery of Pluto


Naming Pluto

The name "Pluto" was suggested by Venetia Burney, an 11-year-old schoolgirl in Oxford, England. At breakfast on the morning of the announcement, her grandfather Falconer Madan — a retired librarian at the Bodleian Library — read the news of the discovery to the family. Venetia suggested Pluto, the Roman god of the underworld, because the new planet was so cold and dark, far from the Sun. Her grandfather passed the suggestion along to his friend Herbert Hall Turner, an Oxford astronomer, who cabled it to the Lowell Observatory. The Lowell Observatory staff voted on several proposed names; Pluto won unanimously, partly because it was the only name not already used elsewhere in astronomy, and partly because its first two letters — PL — were the initials of Percival Lowell, the man who had funded the search.

Venetia Burney received £5 as a reward for naming a planet. She lived to see New Horizons launched toward Pluto in 2006, and died in 2009 at the age of 90, six years before the spacecraft reached its target. One of the instruments aboard New Horizons — the Student Dust Counter, which measures interplanetary dust particles — was renamed the Venetia Burney Student Dust Counter in her honour.

Was Planet X Ever Really There?

Ironically, Pluto is far too small to be the Planet X that Percival Lowell was looking for. Lowell's calculations predicted a planet with a mass several times that of Earth; Pluto's mass is only 0.2% of Earth's. The orbital discrepancies in Uranus and Neptune that Lowell was trying to explain are now known to be largely due to small errors in 19th-century measurements of the planets' positions, not due to any undiscovered planet. Tombaugh found Pluto by accident — or rather, by extraordinary systematic thoroughness. Pluto happened to be near the region of sky Lowell's flawed calculations pointed to, and Tombaugh's meticulous survey found it.

After finding Pluto, Tombaugh continued his survey for another decade. He found no additional large outer planets, establishing with confidence that no Planet X of Lowell's predicted mass existed. Current evidence from the orbital motion of spacecraft (Voyager 1, Voyager 2, New Horizons) and from precise pulsar timing confirms there is no undiscovered planet of significant mass in the inner Kuiper Belt. The "Planet Nine" hypothesis (proposed in 2016 and still debated) postulates a Neptune-mass planet at 400–800 AU — far beyond the Kuiper Belt — but this has not been confirmed.

PLUTO — THE DWARF PLANET  

Pluto: A World of Mountains and Ice

DWARF PLANET  ·  2,377 KM  ·  248-YEAR ORBIT  ·  5 MOONS  ·  TRANSFORMED BY NEW HORIZONS IN 2015

Basic Facts

Pluto is 2,377 km in diameter — about two-thirds the size of Earth's Moon (3,474 km) and slightly larger than Eris (2,326 km). Its mass is 1.303 × 10²² kg — about 0.218% of Earth's mass. Pluto is composed of roughly 60–70% rock and 30–40% water ice by mass, with a thin outer veneer of volatile ices (nitrogen, methane, carbon monoxide) that form the surface we see and the thin atmosphere above it.

Pluto's surface gravity is 0.62 m/s² — about 6.3% of Earth's. A person weighing 70 kg

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Pluto's Geology: A World of Surprises
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