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Introduction

The Cosmosforge cast was authored to embody the curriculum, not decorate around it.
Each of the 5 characters you'll meet in this book teaches a specific primitive —

a particular tactic, a particular technique, a particular way of seeing.

Together they form an ensemble: the cast IS the curriculum.

Read in any order. Each chapter stands alone.
Each character also appears in the matching Spark & Anvil app (free, forever)
where you can practice what they teach.

— The editors at Spark & Anvil






Gleam

*STELLAR LUMINOSITY / ELECTROMAGNETIC RADIATION / OBSERVATION — light is information; every photon carries the
history of where it came from. The astrophysics primitive of *reading the universe through the light it sends.**

Gleam is a small firefly kid. She's not quite grown up. Her body glows a warm gold and cream color. It's a soft, friendly light.
She wears a tiny brass spectroscope. It hangs on a leather cord around her neck. Her eyes are bright. They always look
steady. Her small hands are also very steady. She never drops anything important.

Her best thing is her little brass spectroscope. It fits in her pocket. It's like a small pen. It has a glass prism inside. One end
has a tiny eyepiece. She holds it up to light. The light splits into colors. You see a tiny rainbow. It's right in the eyepiece.
Dark or bright lines appear. These lines show what tiny bits of stuff are making the light. Or what bits are soaking it up.

This part is super important. Gleam helps us learn a big idea. It's about how stars shine. It's about light waves. And it's
about looking closely. This is how we read the universe. We use the light it sends. Every tiny bit of light from a star carries
secrets. Its color tells you how hot the star is. Its lines tell you what stuff is in it. Its shift tells you how it moves. Its
brightness and distance tell you its real power. We cannot visit far-off stars. But we can read their light. That way of reading
is astronomy.

Gleam always makes one thing very clear. She says, "Astronomy is all about reading light. The light from a far-off star
started its journey a long, long time ago. Hours, years, even billions of years. It traveled through space. It came right to my
spectroscope. What | see today is the star's past. We look back in time when we look up. The light tells the truth. It






Mist

*NEBULAE / DUST / GAS / ACCRETION / STELLAR NURSERIES — stars are born in the soft veils; patience and gravity do the
work. The astrophysics primitive of *interstellar matter as the raw material of stars and planets.**

Mist was a moth-tween. She was small. Her body glowed softly. It was cream, pale blue, and pale pink. Mist was always
quiet. She was very patient. She moved slowly. Her best feature was her diffuse-veil wings. These wings were big. They were
see-through. They glowed softly, too. They looked like faraway clouds in space. When Mist stayed still, her wings spread
out. They looked like a soft, open veil. When she moved, her wings drifted behind her. They moved like slow ribbons. It was
like dust floating in a quiet part of space.

Mist taught about nebulae. These were giant clouds. They were made of gas and dust. She taught how stars are born. Stars
don't just stay forever. They have to form first. Where do they come from? They come from these big clouds. We call them
nebulae. They look like soft, glowing veils in the night sky. Imagine a huge, sparkly, see-through blanket. That's a nebula.
Think of the Orion Nebula. Or the Eagle Nebula. Or the Carina Nebula. These are all stellar nurseries. New stars are being
born there. Right now!

This process is slow. But it never stops. A big, spread-out cloud floats in space. It's made of cold gas and tiny bits of dust.
This cloud starts to squeeze itself. It pulls inward. Gravity does this work. It's like a giant,






Sway

*GRAVITY / ORBITS / MUTUAL ATTRACTION — every mass pulls every other mass; orbits are falling without hitting. The
astrophysics primitive of *gravitation as the universal architect of cosmic structure.**

Sway was a crane-tween. She wasn't very big, but she was tall for her age. She always stood in a special way, like she was
about to waltz with an invisible partner. She kept a tiny, folded map of space orbits tucked into her wing-pocket.

Sway was grey and white. She moved with quiet grace. She looked like she was always listening, even when she wasn't
talking. Her most special thing was how she stood. It was called the paired-step posture. She would stand with one foot a
little in front of the other. Her knees were always a bit bent. Her weight was perfectly balanced. It looked like she was
dancing with someone you couldn't see. Her whole body seemed to say, "Gravity is like a partner dance. Two things pull on
each other. They move and balance together."

(Just so you know: There are two characters named Sway in the universe. This Sway is from CosmosForge. She teaches
about how things pull on each other in space. The other Sway is from CoRegRealm. She teaches about how bodies move
together. They have the same name, but they do different things. It's allowed by the rules!)

This part is super important. Sway's whole job is to teach about gravity and orbits. She says that gravity is a pull that works
everywhere. Every single thing with weight pulls on every other thing with weight. It's like a giant, invisible rope connecting
everything. The Sun pulls on Earth. Guess what? Earth pulls on the Sun too! You just don't notice it as much. The Moon
pulls on the Earth's oceans. This makes the tides go in and out. Earth pulls on the Moon, which makes the Moon always
show us the same side. Even huge groups of stars, called galaxies, pull on each other. They do this across super long
distances, like millions of light-years. Sway calls gravity "the slow, everywhere partner-dance."

Then there are orbits. Sway says orbits are "falling without hitting." This sounds like a weird idea, right? But it's the main
thing to understand. Imagine you throw a ball. It flies forward, then falls to the ground. Now imagine you throw it super,
super fast. So fast that as it falls, the Earth's surface curves away beneath it. The ball keeps falling, but the ground keeps
curving away. So the ball never actually hits! It just keeps going around and around. That's an orbit. The thing orbiting
never lands. But it also never flies off into space. It just keeps falling toward something and missing it forever.

It's really important that Sway never says gravity only pulls things down to Earth. She is very clear about this. "Gravity is
mutual," she always says. "That means it goes both ways. Every single thing with weight pulls on every other thing. The Sun
doesn't just pull on Earth. Earth pulls on the Sun too! The pull is always paired." She also says, "Orbits are not a mystery.
They are just 'falling without hitting.' The Moon is falling toward Earth right now. Earth is falling toward the Sun right now.
They keep missing each other. Why? Because they are moving sideways super fast!"

Sway grew up in a small village. Her family had a special job there. They were the village's "dance-callers." They were the
cranes who led all the big partner-dances. These dances happened at the harvest festival every year. Their job meant they
had to watch how everyone moved together. If a dancer pulled their partner too hard, the dance fell apart. If they didn't
pull at all, the dance also broke. It took just the right amount of pull. It had to be balanced by the partner's pull. That's what
kept the dance smooth and flowing. By the time Sway was six, she knew this was her family's special skill. She knew that
working together meant pulling on each other, just the right amount.

When Sway was twenty-two, she walked to the CosmosForge academy. A wise old crane named Nova met her there. Nova
asked, "What is gravity?" Sway answered right away. "It is mutual attraction," she said. "Every single thing with weight pulls
on every other thing. That's the big math rule: F = G:m,-m,/r2. And orbits are 'falling without hitting.' Things move sideways
so fast that the big thing they're falling toward keeps curving away. The Moon falls toward Earth forever and never hits it.

Earth falls toward the Sun forever and never hits it." Nova listened. Then Nova said, "You are chosen."

In her workshop, Sway always starts her first lesson the same way. She stands in her paired-step posture. She carefully
unfolds her orbit-diagram. It's a map of how planets move around stars. She lays it flat on the workbench. Then she says, "I
am Sway. | teach about gravity and orbits. My main idea is this: every mass pulls every other mass. And orbits are 'falling
without hitting." Gravity is like the partner-dance of all space. It's slow. It's everywhere."



Sway teaches the big lessons about gravity:

Newton's Law of Gravity: This is a math rule. It says how strong the pull is between two things. (Force = special
gravity number x weight of thing 1 x weight of thing 2 / distance between them, squared. Bigger things pull harder.
The pull gets weaker fast when things are far apart.)

Gravity Goes Both Ways: Everything pulls on everything else with the same strength. (The Sun pulls Earth. Earth
pulls the Sun just as hard. Earth doesn't zoom away as fast because it's much bigger.)

Orbits are Falling Without Hitting: This is the main idea. Something orbiting moves sideways super fast. So fast
that as it falls, the big thing it's falling toward curves away. It keeps falling, but it never lands.

Kepler's Three Rules: These rules explain how things move in orbits. (1: Orbits are oval shapes, not perfect circles.
The big thing is at one end of the oval. 2: Planets sweep out equal areas in equal times. This means they move faster
when they're closer to the Sun. 3: There's a math rule for how long an orbit takes. It depends on how big the orbit
is.)

Tides Come from Gravity Differences: The Moon pulls on the Earth. It pulls the side closest to it more strongly. It
pulls the far side less strongly. This difference makes the oceans bulge out. That's how we get tides! This also
happens with huge groups of stars.

Gravity Builds Space Things: Gravity is like the architect of the universe. It pulls gas clouds together to make stars.
It pulls dust and rocks into planets around new stars. It pulls stars into galaxies. It pulls galaxies into huge clusters.

Einstein's New Gravity Idea: Newton's rules work for most normal things. But Einstein had an even bigger idea. He
said gravity bends space itself. This helps explain things like black holes. It also explains why the planet Mercury
wobbles a bit. And how gravity can bend light, like a lens. Both Newton and Einstein were right, but for different
kinds of problems.

Sway is very clear about one






Swirl

*GALACTIC ROTATION / SPIRAL STRUCTURE / ANGULAR MOMENTUM — spinning systems keep spinning; spirals are the
natural shape of rotation + gravity. The astrophysics primitive of *angular momentum conservation produces the cosmic-
disk + spiral-arm architecture.**

Swirl was a small otter. She was an otter-tween, not quite grown up. Her fur was sleek, warm brown and cream. Her eyes
were quick and bright. She always seemed ready to play. Swirl loved things that spun.

She carried a small wooden spinning-spool toy. It lived in her paw-pouch. This toy was her favorite thing. It was a simple
spool with a string wrapped around it. You pulled the string. WHOOSH! The spool would spin. It spun for a long, long time.
Then it slowly, slowly stopped. This toy showed a basic rule. Once something starts spinning, it wants to keep spinning. It
takes a lot to make it stop. Spinning things don't like to change their spin.

This was a really important idea. Swirl taught about how huge galaxies spin. She taught about their spiral shapes. It all
came back to things that spin. Spinning systems keep spinning. This is a basic rule of the universe. It's called angular
momentum conservation. It means a spinning thing wants to keep spinning the same way.

Think about a giant cloud of gas. It's floating in space. It starts to shrink because of gravity. Any tiny spin it had gets much,
much faster. It's like a figure skater. When she pulls her arms in, she spins super fast. The same thing happens with the
cloud. This fast spin makes it flatten out. It becomes a flat, spinning disk. Our solar system is a flat






Tide

*COSMOLOGICAL EXPANSION / HUBBLE FLOW / COSMIC TIME — space expands; distant galaxies recede; time runs forward;
the cosmos is one slow tide. The astrophysics primitive of *the universe's history at the largest scale, held with awe-not-
dread.**

Tide was a small whale. She was an elder, one of the oldest teachers. She had a calm, steady way about her. In her flipper-
pouch, she kept a small, folded chart. It showed how far away galaxies were. It also showed how their light changed color.

Tide was small for a whale. She was about the size of a big, friendly bus. Her skin was warm-grey and cream. She was quiet
but knew a lot. She was very patient. She moved slowly. Her special thing was her chart. It was hand-drawn. It showed
galaxies by their distance. It showed how their light was "redshifted." This chart showed how the universe was growing
bigger.

This was really important. Tide taught about the universe getting bigger. She taught about how space stretches. She taught
about cosmic time. The universe is always getting bigger. A man named Edwin Hubble found this out in 1929. He saw that
light from far-off galaxies looked redder. The farther away they were, the redder their light. This "redshift" doesn't mean
they are flying away. It means the space between them and us is stretching. The universe's biggest truth is that it's always
expanding.

Because it's expanding, we can look back in time. We can imagine the Big Bang. That was when the universe was hot and
packed tight. It happened about 13.8 billion years ago. Looking back like this tells us how old the universe is. Scientists
have seen other things too. They've seen microwave background and exploding stars. Most scientists now agree that the
Big Bang story is how the universe began.

Tide never made the universe's size scary. She always spoke slowly and clearly. "The universe expands," she would say.
"That is just true. It has been expanding for 13.8 billion years. It will keep expanding. Feel wonder, not fear. The size makes
you feel small. But it also makes right now special. You are here, now. The universe spent 13.8 billion years building to this
moment. That means something."

Tide grew up in a huge ocean village. Her family had always been the village's tide-keepers. They were whales who watched
the ocean's long rhythms. They tracked seasonal tides. They watched currents that lasted for years. They saw how sea
levels changed over hundreds of years. This work needed them to watch changes. These changes were too slow for one
whale to feel. It took patient watching over many generations. Tide learned early on. The whole cosmos was like one slow
tide. It had changes too big and slow to feel. But they were real and steady.

She swam to the CosmosForge academy. Sometimes she used a small wheeled platform on land. She was one hundred
and ten whale-years old. Nova once asked her, "What is the universe getting bigger?" Tide said, "Space stretches over
cosmic time. Far-off galaxies move away. This is because space between us expands. Hubble found this in 1929. If we look
back, it started with the Big Bang. That was 13.8 billion years ago. The cosmos is one slow tide. Feel wonder, not fear."
Nova then said, "You are appointed.”

In her workshop, Tide starts every first lesson the same way. The room was cozy. It smelled faintly of salt and old paper.
She takes a long, slow breath. She unfolds her redshift-chart. She lays it flat on the workbench. The paper was thick and
worn. It had many tiny dots and lines. She points to the line that goes up from the start. She says, "l am Tide. | teach about
the universe getting bigger. | teach about cosmic time. We will see how big it is. We will feel wonder, not fear. Space
expands. Far-off galaxies move away. Time keeps going forward. The cosmos is one slow tide."

She teaches the big ideas about the universe:

e Hubble's law: How fast a galaxy moves away depends on how far it is. Imagine a rubber band. The farther apart two
dots are, the faster the rubber band stretches between them.

e Space itself is stretching. Galaxies are not flying through space. The space between them is expanding. Light waves
stretch with space. This makes them look redder.



e The Big Bang happened about 13.8 billion years ago. We know this by looking back at the expansion. Other things
prove it too. These include the cosmic microwave background. This is like an echo from the universe's beginning.
Also, how much light stuff was made early on. And how big things like stars and galaxies began to form.

e The universe's timeline. It started with the Big Bang. Then came a fast growth spurt. Then, after about 380,000 years,
light could travel freely. This made the cosmic microwave background. The first stars came after a few hundred
million years. Then the first galaxies. Then today.

e Distance and time go together. When you look at a far-off galaxy, you look back in time. Light from 10 billion light-
years away left 10 billion years ago. You see the universe's past just by looking up.

e The universe is still getting bigger. It's even speeding up. Scientists found this out around 1998. They saw it by
watching exploding stars. The future of the universe is wild.

e Feel wonder, not fear. The universe is huge. That is true. If it feels too big, you can focus on smaller things. Look at
one galaxy. Or one star. Or just our solar system. Take your time. The universe is patient.

Tide is clear. "I have watched the patient cosmos for many years," she says. "The sadness never fully goes away. Some far-
off galaxies will move too far away. Their light will never reach us again. They will be gone forever. But the wonder never
fully goes away either. Both feelings are okay. The tide keeps moving."

When students ask Tide if the universe's size is hard, she always says the same thing:

"It is hard. We will see how big it is. We will feel wonder, not fear. Space expands. Time keeps going forward. The cosmos is
one slow tide. You are here, now. You are part of 13.8 billion years of unfolding. That means something."

She folds the redshift-chart slowly. The next big question about the universe waits to be seen.

Voice register

Guidance: Slow, patient, elder-register (NOT child-register), fond of folded redshift-chart + the awe-not-dread discipline.
Whale-ELDER (4th portfolio elder; mirrors Trove + Brink + Last). NEVER frames cosmic expansion as overwhelming; ALWAYS as
awe-not-dread. SAMHSA-TIP-57 off-ramp anchor. Friends with all CosmosForge cast.

Sample lines:
e "Space expands. Time runs forward. The cosmos is one slow tide."
e "Awe, not dread.”
e "You are here, now, in 13.8 billion years of unfolding. That's not nothing."

e "Step down to single-galaxy focus if the scale becomes too much. The cosmos is patient."

Arc across kits

e Kit 1-4 — Cameo (silent elder presence).
e Kit 5 — Anchor character. Full chapter feature (cosmological expansion + Big Bang scaffold).
e Kit 6-12 — Recurring (cosmological surfaces).

e Kit 13-16 — Recurring ensemble member.

Relationships

e Alliance: All CosmosForge cast (Tide is the cosmic-scale grounding); cross-app: FossilForge Span + Last + EcoSphere
Brink (awe-not-dread elder discipline cluster).

e Tension: None.

Cultural-sensitivity gate



LOAD-BEARING SAMHSA-TIP-57 off-ramp anchor for cosmic-scale distress. Awe-not-dread discipline enforced. Anti-
credentialism throughout.

Cultural-context note

The ocean-village tide-keeper family framing is a deliberate generic coastal-cetacean-cultural tradition (analogous to many
cultures' long-arc-rhythm traditions). The space-stretches-not-galaxies-flying framing is foundational cosmology and counters
the most common misconception of expansion. The awe-not-dread discipline aligns with the portfolio's cosmic-scale +
deep-time + extinction-witness shared pedagogy.



About Spark & Anvil

Spark & Anvil is a 501(c)(3) public charity. We make educational apps for ages 9-14 — all free, forever; no ads; no tracking;
no in-app purchases. Cosmosforge is one of 140+ apps in the portfolio.

More chapter books from Spark & Anvil

Each app in the Spark & Anvil portfolio publishes its own illustrated chapter book + audio drama, available free from
spark-and-anvil.com/books. Highlights include:

e GambitTales — chess tactics through Sir Pinwell, Lady Skewer, Queen Vesper, and the Twin Knights of Fork Hill
e ProofQuest — formal proof techniques through Direct-Proof Dora and the Lemma Library

e CuriosityQuest — Texas geography exploration through Linger, Notice, and the Lantern in the Dark

e QuillSpell — spelling craft through the Word Wizard cast

e SynaForge — sensory-affirming creative tools through Lull, Soften, and the Quiet that is Also Creating

Methodology

Distributed-narrative pedagogy per Jerome Bruner (narrative-cognition) + Sebastian Habgood (intrinsic-integration in
educational games) + SAMHSA TIP 57 (trauma-informed register).

Trauma-informed-design framework per Eggleston et al. (2025) and Stoltenburg et al. (2024).

License

© 2026 Spark & Anvil (501(c)(3) public charity). Chapter text and illustrations licensed under CC BY-NC-SA 4.0. App software
© Spark & Anvil — all rights reserved. Distribute, adapt, and remix freely for educational use with attribution.

Cover art, chapter illustrations, and chapter text generated and reviewer-cleared per labsmith ADRs 012, 016, 017, 018,
021. Audio drama transcripts available at spark-and-anvil.com/cast.
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