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PART 1: BOOK OVERVIEW 

Synopsis 

Twelve-year-old Ben Eliot didn’t expect his "fresh start" in the Minnesota lake country to include an 
exploding sky and an invisible alien pet. But when a supernova triggers a red-lightning aurora, Ben 
discovers Cloud, a glowing creature that can turn invisible and communicates through mental images.  

 

When his father and a visiting astronomer vanish in the “Forgotten Forest,” Ben and his science-minded 
rival, Cecilia, must cross a shimmering portal to the world of Genova, a place where magic is feared 
and science is indistinguishable from sorcery. To survive, and to rescue his father, Ben's quick intuition 
and Cecilia's scientific logic must work together. 

 

Key Characters 

 

Ben Eliot 

Age twelve. Instinct-driven, brave, but oftentimes rushes into things. Has moved to his 
family’s new resort and is still adjusting when the supernova hits. His bond with Cloud 
mirrors his own experience of being somewhere strange and unknown. When Ben’s father 
and Professor Shug are taken by the portal to the strange world of Genova, Ben must 
master the use of the cosmic particle detector (magic wand?) to rescue them. 

 

Cecilia Good Thunder 

Ben’s classmate. Brilliant, direct, and driven by logic. Where Ben follows instinct, Cecilia 
follows evidence. Her name, Good Thunder, mirrors the creature she bonds with. She 
becomes Ben’s equal partner in Genova, and the two of them together model 
complementary ways of problem-solving. 

 

Cloud 

A unicorn from Genova, no bigger than a fawn, with white fur, pointed fox-like ears, and deep 
liquid-black eyes. Can turn invisible and communicate telepathically through images and 
brief phrases. In Genova, unicorns are sacred. Her spiral horn mirrors the spiral structure of 
the particle detector. 

 

Thunder 

A copper-scaled dragon, Cecilia’s companion. Flies, shoots lightning from his horns, and has 
a stormy nature. Fierce at first, but grows protective of his companions. 

 

 



Professor Lorenzo Shug 

A university astronomer who arrives at the resort to study the supernova. Warm, 
enthusiastic, and perhaps too eager for discovery — he is the one who brings Ben’s father 
James to the portal site and inadvertently causes their disappearance into Genova. His 
particle detector becomes the story’s central scientific (and magical) object. 

 

Artemis Lone Hunter 

Son of the chief of Giant’s Keep.  Proud, formal, suspicious of Ben and Cecilia when he 
rescues them from the Forest Wraith. Yet courageous and honorable. His rocky relationship 
with Ben moves from wary tolerance to genuine respect over the course of their journey. 

 

Key Themes 

 

Science vs. Magic. Is Professor Shug’s particle detector a scientific instrument or a magic wand? 
Cecilia, Ben, and Artemis debate this many times in Genova. The story invites students to think about 
how the same object or phenomenon can be understood differently depending on your framework. 

 

Two Ways of Knowing. Ben operates on gut instinct and emotional intelligence; Cecilia on observation 
and logical deduction. Neither is sufficient alone. Their partnership models the collaboration that real 
scientific discovery requires. 

 

Belonging and Displacement. Ben’s loneliness — uprooted from his old life, facing a new school — is 
mirrored in Cloud’s situation as a creature far from her world. The moment Ben recognizes Cloud’s fear 
as his own is the emotional turning point of the first chapter. 

 

Technology Misread as Magic. In Genova, science and technology are mistaken for dangerous 
magic. A cell phone becomes a “magic window,” the particle detector becomes a “devil wand.” This 
thread connects to real history: gunpowder, electricity, and germ theory were all feared before they 
were understood. 

 

Courage and Moral Choice. The climax of the book turns not on power but on a moral decision: Ben 
chooses to help a wounded enemy soldier even when doing so risks missing the portal home. 
Lightning’s sacrifice earlier in the story sets the standard that Ben tries to live up to. 

  



PART 2: READING GUIDE 

How to Use This Section 

The questions below are organized by chapter group. Vocabulary words are drawn directly from the 
text. Discussion questions are designed to develop both literary understanding and scientific thinking; 
many have no single correct answer, and that is intentional. 

Extension prompts marked with ★ are suitable for written response or small-group investigation. 

 

Chapters 1–2: Cloud / The Vision 

Vocabulary 

• Supernova — a powerful explosion marking the death of a massive star 

• Bioluminescence — light produced by a living organism (discussed in Ch. 2 when Cloud 
glows) 

• Aurora borealis — the Northern Lights; light produced when solar particles strike Earth’s 
atmosphere 

• Quantum Entanglement — a phenomenon where two particles become linked regardless of 
distance (related to Cloud’s mental connection with Ben) 

Discussion Questions 

1. Ben comes to the swimming raft at night because “the knot in his chest loosened a little.” What 
is causing the knot? Have you ever had a place like the raft, somewhere that helps you feel 
more like yourself? 

2. When Ben first sees Cloud, he recognizes her fear as something he has felt himself. What is 
that feeling, and where did he feel it? How does shared vulnerability create connection between 
two very different beings? 

3. Ben decides to keep Cloud a secret even from his parents. Do you think that was the right 
decision? What were the risks of telling? What were the risks of not telling? 

4. The news channels suggest several explanations for the supernova: exploding satellite, 
meteorite, supernova. How do you decide which explanation is most likely when you can’t see 
the evidence directly? What tools or habits of mind do scientists use? 

5. ★ Ben describes the resort as “his parents’ dream, a fresh start.” Notice that it is their dream, 

not necessarily his. Write a paragraph from Ben’s mother’s point of view about the same move. 

 

Chapters 3–4: Thunder / Professor Shug 

Vocabulary 

• Electromagnetic Radiation — energy that travels as waves through space, including visible 
light, X-rays, and radio waves 

• Solar Wind — a stream of charged particles flowing outward from the Sun 

• Particle Shower — a cascade of secondary particles produced when a high-energy cosmic ray 
strikes Earth’s atmosphere 

• Radiation Suit — protective clothing designed to shield the wearer from radioactive particles or 
radiation 



Discussion Questions 

1. Cecilia and Ben are introduced as opposites: Ben follows instinct, Cecilia follows logic. Find one 
moment in these chapters where each approach is useful. Can you think of a problem that 
would require both? 

2. Professor Shug wears an ‘I ♥ Cosmic Rays’ t-shirt. What does that tell you about him before he 
says a single word? How do authors use small details to build character? 

3. Professor Shug says the particle shower is “a once in a lifetime opportunity.” Ben’s mom says 
“this is insane.” Who do you agree with, and why? Is it possible for both to be right? 

4. Professor Shug explains that the aurora is caused by charged solar particles colliding with 
Earth’s atmosphere. Yet for most of human history, people explained the aurora through myth 
and story. Why do you think the scientific explanation and the mythological one can both feel 
true at the same time? 

5. ★ Research one real aurora myth from a culture of your choice (Norse, Inuit, Finnish, or 

another). Write a paragraph comparing that myth to Professor Shug’s scientific explanation. 
What does each one capture that the other misses? 

 

Chapter 5: Buckyballs 

Vocabulary 

• Cosmic Ray — a high-energy particle (usually a proton) traveling through space at near the 
speed of light, originating from supernovae and other extreme events 

• Cloud Chamber — a device that makes the paths of charged particles visible as trails in 
supersaturated vapor 

• Buckyball (buckminsterfullerene, C₆₀) — a molecule of 60 carbon atoms arranged in a hollow 
sphere shaped like a soccer ball; discovered in 1985 

• Carbon Nanotube — a cylindrical structure made of carbon atoms rolled from a sheet; 
extraordinarily strong and electrically conductive 

• Fractal — a geometric pattern that repeats at every scale; self-similar 

Discussion Questions 

1. Professor Shug demonstrates cosmic rays using a smartphone camera covered with black 
electrical tape. Try this experiment (see STEM Activities, page 14). What does it feel like to 
detect something that was always there but invisible? 

2. The professor says buckyballs “cost half a million dollars to make.” Ben is unimpressed until he 
understands what they can do. When is the cost of a scientific tool justified? Who should 
decide? 

3. The particle detector’s rods are described as “bent in a simple spiral.” Later, after passing 
through the portal, the single spiral becomes hundreds of spirals within spirals, a fractal. Look 
up fractals in nature. Where do spirals appear in the natural world? Why might Genova’s people 
find a fractal object supernatural? 

4. Ben struggles to pay attention to the professor’s explanation because he is worried about Cloud. 
Have you ever found it hard to focus on something important because something else was 
weighing on you? What strategies help? 

5. ★ Buckyballs were discovered in 1985, and their discoverers won the Nobel Prize in 1996. 

Research the discovery. What were scientists originally trying to study? What does this tell you 
about the role of unexpected results in science? 



 

Chapters 6–7: Transformations / Through the Door 

Vocabulary 

• Portal — a doorway or gateway between two places or worlds 

• Telepathy — the supposed transmission of thoughts or feelings from one mind to another 
without speech 

• Wormhole — a hypothetical tunnel connecting two distant regions of spacetime, mathematically 
permitted by general relativity 

Discussion Questions 

1. Cloud communicates with Ben through images and brief phrases rather than full sentences. 
Why do you think the author chose this form of communication? Would a creature from another 
world speak in full English sentences? 

2. When the portal opens, Ben takes Professor Shug’s detector with him. Why does he do this? 
What does this instinctive action tell us about who Ben is becoming? 

3. Ben’s mother is frightened; Professor Shug is excited. Both are responding to the same event. 
What determines whether an unknown thing feels like a threat or an opportunity? Does 
personality, experience, or knowledge matter more? 

4. ★ Einstein’s general relativity permits the mathematics of wormholes but also requires “exotic 

matter” with negative energy density to keep one open. Write a short science fiction scene in 
which a scientist discovers exotic matter for the first time. What does it look like? How do they 
test it? 

 

Chapters 8-11: Arriving in Genova, Giant’s Keep, Phantom Canyon 

Vocabulary 

• The Hidden — Genova’s term for creatures that can become invisible, including unicorns, 
Forest Wraiths, and Phantom Wings 

• The Reaper — a creature in Genova’s mythology said to hunt those who use magic; a symbol 
of the danger the people associate with magic 

• Probiscon — large herd animals in Genova, described as elephant-like with longer snouts and 
shaggy fur 

• Arkonin – unicorn constellation in the sky 

• Dream Gathering — A Genova tradition of waking in the night to discuss one’s dreams 

Discussion Questions 

1. Abraham and Helen welcome strangers with hospitality even before they know who they are. 
What does this tell you about their values? Can you think of a story, historical event, or personal 
experience where hospitality to a stranger changed everything? 

2. Ben almost doesn't join the dance at Giant’s Keep because he feels awkward and out of place. 
Then he finds the drum's beat and something shifts: “for the first time all day, he felt okay.” This 
is the same feeling he gets from the raft at home. What do these two moments have in 
common? What does it take for someone to feel at home somewhere?  

3. The people of Genova read Ben’s cell phone as a “magic window.” From their frame of 
reference, this is a reasonable interpretation. Make a list of five everyday technologies that 



would appear magical to someone from 500 years ago. What would you need to explain to 
make them understand each one? 

4. ★ When Ben uses the detector/wand to fight off the Phantom Wing attack, and to save Cecilia, 

he acts on instinct, injuring himself in the process and terrifying Artemis. Good outcomes and 
bad consequences arrive at the same moment. Think of a time in a story, in history, or in your 
own experience, when doing the right thing caused a new problem. How do we weigh doing the 
right thing versus possible bad consequences? 

 

Chapters 12–14: Dunedin, Charlotte, Approaching Arthur’s Keep 

Vocabulary 

• Antidote — a medicine that counteracts a poison; Miranda uses several for Phantom Wing 
venom 

• Antibiotic — a substance that kills or inhibits bacterial growth; Cecilia identifies Miranda's 
fungus treatment as probably one 

• Mortar and Pestle — a bowl and grinding tool used to crush herbs and minerals into powder; 
Miranda's primary instrument 

• Stratosphere / Upper Atmosphere — the layer of Earth's atmosphere above the weather 
layer; relevant to Thunder's near-space flight in Chapter 14 

Discussion Questions 

1. Ben decides to tell Charlotte everything — the portal, Earth, Cloud, the detector — all at once, 
and she faints. Cecilia is furious with him. Ben's argument is that they don't have time to be 
careful. Cecilia responds by saying that dumping everything on someone all at once doesn't 
actually help. Who is right? Is there a version of telling the truth that is also a failure of 
judgment? 

2. Thunder escapes the pursuing dragon riders by climbing until they can't follow, past the point 
where the air supports them. Ben, connected through the detector, experiences it too: stars 
bursting into view, the three moons glowing like lanterns, Thunder's scales frosting white. This is 
the most purely wondrous moment in these chapters. Why do you think the author placed it 
here, in the middle of a tense chase sequence? What effect does it have on you as a reader? 

3. Thunder's biology allows him to survive at near-space altitude — an inner heat, a membrane 
over his eyes — where the soldiers' dragons cannot follow. This is a scientific observation: 
different organisms have different tolerances for extreme environments. What real animals on 
Earth have adaptations that allow them to survive in conditions that would kill most other 
creatures? 

4. ★ Miranda is a skilled healer who has spent years developing treatments for Phantom Wing 

poison, and she is the one marveling at Cecilia's knowledge, not the other way around. What 
does this moment suggest about the relationship between practical knowledge and scientific 
understanding? Miranda knows that the fungus works; Cecilia knows why it works. Is one kind 
of knowing more valuable than the other? Can you think of examples from history, or from your 
own life, where someone without formal scientific training understood something important that 
trained experts didn't, or vice versa? 

 

 

 



Chapters 15–17: Orb of Maalin, Black Dragon Inn, Kenilsworth 

Vocabulary 

• Sterilization — the process of killing microorganisms on surfaces or instruments to prevent 
infection; what Cecilia is attempting when she boils the bandage cloth 

• Ellipse — a geometric shape like a flattened circle, with two focal points; the shape of the 
library's dome in the Library's Hall of Whispers 

• Focal Point — one of two special points that define an ellipse; sound waves originating at one 
focal point reflect off an elliptical surface and converge at the other, which is why Cecilia's 
whisper carries across the room 

• Hypocrite — a person whose actions contradict their stated beliefs; Artemis uses the word 
when he realizes Malovius is using a detector while outlawing magic for everyone else 

• Quantum Entanglement (revisited) — Cecilia's theory that the detectors form a "channel" when 
used simultaneously, allowing Malovius to see Ben, is consistent with the idea of entangled 
particles; the same principle suggested earlier for Cloud's mental connections 

Discussion Questions 

1. Cecilia immediately recognizes the Hall of Whispers as a whispering gallery, a real architectural 
phenomenon caused by elliptical geometry. Artemis asks: "Is this more magic?" Kenilsworth 
answers: "Mathematics is not magic." But the inscription above the library door reads: "The 
Love of Wisdom is the Strongest Magic." Is that a contradiction, or is Kenilsworth saying 
something more interesting than it first appears? 

2. Cecilia is the one who figures out the Hall of Whispers, identifies the focal points, and later 
decodes "look to the stars below" as a literal reference to the stars inlaid in the library floor. She 
also theorizes correctly about the detectors forming a channel. Ben called her a know-it-all at 
the start of our story. At what point does knowing a lot of things stop being annoying and start 
being genuinely valuable? Has your own view of Cecilia changed since Chapter 1? 

3. Charlotte and Kenilsworth clearly had a meaningful friendship long ago, before her exile. When 
they reunite, Kenilsworth says she is "as lovely as when first we met." Charlotte mentions he 
was "a right handsome young gentleman." The scene doesn't dwell on this, but it suggests 
whole lives lived before the story began. Why do you think the author gives secondary 
characters this kind of history? What does it add to the story? 

4. The inscription above the library reads: "The Love of Wisdom is the Strongest Magic." 
Kenilsworth says he is "but a humble keeper of books in a library few visit anymore." What does 
it mean that a society with this inscription over its library has largely stopped visiting it? What 
happens to a community when it stops valuing the pursuit of knowledge? 

5. ★ Maalin's final verse contains the line: "Look anon to the stars below, and use the key of 

sorcery." Cecilia realizes the "stars below" are the focal points inlaid in the library floor. This is a 
puzzle solved by someone who understands geometry, who has some idea of science. Write a 
short paragraph from Maalin's point of view explaining why he chose to hide the key this way. 
What did he want to ensure about the person who found it? 

 

 

 

 

 



Chapters 18–19: The Magic Folk, Training a Wizard  

Vocabulary 

• Tapestry — a heavy woven textile depicting a scene or story; the six tapestries in Maalin's 
underground chamber tell the history of Genova's people 

• The Dark Ages — a term for the early medieval period in European history, associated with the 
loss of knowledge and widespread fear and superstition; Cecilia names it when explaining the 
tapestry to Kenilsworth 

• The Mayflower — the ship that carried Pilgrims from England to North America in 1620, 
seeking religious freedom; its appearance in the tapestry connects Genova's history to Earth's 

• Colonialism — the practice of one group of people establishing control over another, often 
displacing or harming the original inhabitants; the tension Cecilia names when Ben uses the 
phrase "New World" 

• Aurora — the Northern Lights; one of the detector's energy rays reminds Ben of the aurora 
back home, suggesting a scientific connection between the detector and Earth's 
electromagnetic phenomena 

Discussion Questions 

1. The tapestries tell a history that Genova's people don't know they have — one that connects 
them directly to Earth, to the Dark Ages, to the Mayflower, and to the Salem witch trials. Artemis 
is furious: "If these are our ancestors, we should know their story." Who do you think decided to 
keep this history hidden, and why? Is there ever a good reason to withhold a people's own 
history from them? 

2. Cecilia pushes back firmly when Ben uses the phrase "New World": "It wasn't new. My people 
had lived there for thousands of years." Ben says he knows, and means it, but used the phrase 
anyway because it was the easiest shorthand. Has a word or phrase ever carried a meaning 
you didn't intend, or hurt someone even though you didn't mean it to? What does this moment 
suggest about the relationship between language and history? 

3. The sixth tapestry shows both European settlers and Cecilia's people going through the portal 
together — two groups who had often been in conflict on Earth, crossing into Genova side by 
side. Yet Artemis notes: "There is still much that divides us. There are those who would choose 
the way of Malovius and those who follow my father." Does a shared history automatically 
create unity? What does it actually take for two groups who have been divided to find common 
ground? 

4. Every time Ben has used the detector by force, through fear, anger, or desperation. He has hurt 
himself and lost control of the outcome. In Chapter 19, Cecilia suggests he stop forcing it and 
instead listen to it. When he does, the detector shows him its twelve rays, teaches him, and for 
the first time he uses it without pain or Malovius detecting him. What does this suggest about 
the relationship between power and understanding? Can you think of a skill in music, sport, or 
anything else, where forcing produces worse results than relaxing and listening? 

5. ★ By the end of Chapter 19 the group includes Ben, Cecilia, Artemis, Charlotte, Kenilsworth, 

Cloud, Thunder, and Blossom. This fellowship has very different beings with very different 
reasons for being there. Make a list of what each member contributes to the group that no one 
else could. What does the group, as a whole, have that none of its members have alone? 

 

 

 



Chapters 20–22: Dragon War, Malovius, The Reaper 

Vocabulary 

• Mirage — an optical illusion caused by the refraction of light through heated air near the 
ground, making distant objects appear distorted or displaced; Professor Shug's figure in the 
heat is described as looking like one 

• Calibration — the process of adjusting a scientific instrument so that its measurements are 
accurate; Professor Shug tells Malovius the machine needs a calibration source 

• Cosmic Energy / Particle Collector — Professor Shug's explanation of Maalin's machine: a 
massive instrument designed to gather the energy contained in cosmic rays and focus it back to 
the portal's origin point 

• Ozone — a molecule of three oxygen atoms with a sharp, metallic smell; produced by electrical 
discharges, which is why the air tastes of it during the Reaper's arrival 

• Vortex — a mass of whirling fluid or air; the sandstorm Malovius sends is described as one 

• The Reaper — an entity that feeds on magical energy; now confirmed as real, not legend. It 
mirrors Lightning in shape, a twelve-rayed disc, but radiates cold hunger rather than warmth 

Discussion Questions 

1. Malovius sends Professor Shug out with an ultimatum: give up the detector or Ben's father dies. 
Ben hands it over. Artemis says: "Benjamin, you have doomed us all." Charlotte says: "The 
Yellow Eye can twist the good in people to serve his purpose." Both are responding to the same 
decision. Was Ben right to give up the detector? Is there a version of this situation where he 
could have refused without condemning his father? 

2. When Malovius finally explains himself — the persecution, the exile, the generations trapped in 
Genova while Earth "thrives" — his grievance is not invented. The tapestries confirm it. His 
people were driven out, hunted, and lost to history. Kenilsworth asks: "Why do you risk 
everything?" Malovius's answer is a genuine one. Does understanding why someone does 
terrible things change how you judge them? Is there a point at which a justified grievance 
becomes an unjustifiable action? 

3. In Chapter 20, Ben raises the soldier into the freezing upper atmosphere in a surge of rage over 
his father's imprisonment. He comes back to himself because of Cloud's words: "You save. Not 
hurt." Artemis says: "Your anger burns like wildfire, but you must master it, not let it master you." 
This is the most dangerous Ben has been in the entire story. We like our heroes to be strong 
and not make mistakes. Does Ben’s action make you think less of him? Can heroes make 
mistakes? 

4. After the soldier is safely back on the ground, Ben says: "I almost killed him. You must think I'm 
some kind of monster." Cecilia says: "When it mattered, you chose the right thing to do." Ben 
replies: "Only because Cloud stopped me." Cecilia pushes back: "Do you think Cloud can make 
you do something you don't really want to do?" What is Cecilia's argument here, and do you 
agree with her? Does being stopped from doing something wrong by someone else count as 
choosing not to do it? 

5. At the climax, Ben chooses to help a wounded enemy soldier rather than go directly to the 
portal, even at the risk of being stranded in Genova. What earlier experiences in the story 
prepares him to make this choice? Do you think it was the right decision? 

6. ★ Cloud hides in the chamber during Malovius's confrontation and waits until the moment she 

can actually help. Ben is briefly angry at her for not acting sooner. She says: "Too dangerous." 
Then: "Help now." Think of a time — in a story, in history, or in your own experience — when 
waiting for the right moment was more valuable than acting immediately. What makes timing in 
a crisis so difficult to judge? 



Chapters 23–24: Going Home / Reunion 

Vocabulary 

• String Theory — the theoretical framework Professor Shug uses to explain Lightning's eleven 
vibrating rays: the idea that all particles and forces in the universe are made of tiny vibrating 
strings of energy, and that the universe has eleven dimensions 

• Dimension — in physics, a measurable extent of space; string theory proposes at least eleven, 
most of which are too small to directly observe; Lightning's twelve rays with eleven vibrating 
suggests a connection 

• Gravity — the weakest of the fundamental forces; Professor Shug explains that this is precisely 
why Lightning could manipulate it: weak forces are easier to affect, which is why a simple 
magnet can defeat an entire planet's gravitational pull on a paperclip 

• Confidant — a person trusted with private thoughts and feelings; Cecilia's grandmother 
becomes hers after their return 

• Aurora Borealis — the Northern Lights; the final scene returns to the phenomenon that opened 
the book, now carrying new meaning 

Discussion Questions 

1. Ben says goodbye to Cloud knowing she is choosing to stay in Genova. Cloud tells him: “I 
always with you.” What do you think she means? Is it possible to keep something, or someone, 
with you after you’ve lost it (them)? 

2. Thunder makes a soft crooning sound and licks Cecilia's face, the first time he has shown that 
kind of gentle affection. Why do you think this happens at the moment of parting, and not 
before? What does it suggest about how creatures, and people, sometimes only show their 
deepest feelings when they are about to lose something? 

3. Professor Shug apologizes to Ben's father, but then says "I know an apology isn't enough." 
James Elliot seems to accept the apology anyway, partly because of how the professor tried to 
protect Ben. Ben also intercedes on the professor's behalf. Forgiveness here is not simple or 
complete — it is partial, conditional, and earned over time. Is that a realistic portrait of how 
forgiveness actually works? Does it make it more or less meaningful than a clean, immediate 
pardon? 

4. Ben takes the scarred, dead detector home with him. He finds that its surface is "somehow 
comforting" even though Lightning is gone. He thinks: "Some scars, he'd discovered, were worth 
keeping." What does it mean to keep a reminder of something that hurt you? Can you think of 
objects, in your own life or in other stories, that carry the weight of a loss and yet are worth 
holding onto? 

5. The book ends with reporters, cameras, and chaos. Ben has been on an extraordinary 
adventure, but the world outside the resort knows nothing about Genova. What has Ben gained 
from the experience that can’t be photographed or explained to a reporter? 

6. The destroyed detector is described as “scarred and pitted,” its familiar warmth gone. Why do 
you think Ben takes it with him anyway? What does an object that no longer works represent? 

7. The book closes not with "The End" but with "The End... of the Beginning." The aurora blazes 
brighter as if in answer to Ben's thought that maybe some adventures are just beginning. Ben 
feels a small spike of warmth in the dead wand as a strong wave of color crosses the sky. The 
ending refuses to close the door completely. What effect does this have on you as a reader? Is 
an ending that promises more satisfying, or does it feel like something is being withheld? 

8. ★ The first chapter opens with Ben alone on the raft, unable to sleep, carrying a knot in his 

chest — displaced, lonely, and dreading a new school. The last chapter closes with him sitting 
by a fire at the Three Towers, surrounded by people he loves, watching the same aurora. Write 



a paragraph comparing the Ben of Chapter 1 to the Ben of Chapter 24. What has changed — 
and what, if anything, has stayed the same? 

  



PART 3: STEM CONNECTIONS 

Science Concepts in the Story 

The table below maps each major science concept in Thunder Cloud Summer to the chapter where it 
appears, the real-world science behind it, and the NGSS standard it connects to. 

 

Chapter Science Concept NGSS Standard 

Ch. 1 Supernova: stellar death, nuclear fusion, 
element formation 

ESS1.A 

Ch. 1 Aurora Borealis: solar wind, Earth’s 
magnetic field, atmospheric excitation 

ESS1.B / PS4.B 

Ch. 1–4 Observational astronomy: interpreting 
new astronomical events 

ESS1.A 

Ch. 5 Cosmic rays: origin, detection, cloud 
chambers, phone camera sensors 

PS4.B / ESS1.A 

Ch. 5 Buckminsterfullerene (C₆₀): carbon 
allotropes, molecular structure 

PS1.A 

Ch. 5 Carbon nanotubes: material properties, 
particle sensitivity 

PS1.A / ETS1.B 

Ch. 5–7 Particle detection: instruments, radiation 
safety, measurement 

PS4.B / ETS1.B 

Ch. 10 Fractals: self-similar patterns in 
mathematics and nature 

MP.7 (Math Practices) 

Ch. 8–12 Technology misread as magic: history 
and sociology of science 

NOS (Nature of Science) 

Ch. 18 String theory: vibrating strings, extra 
dimensions, multiverse 

PS1.A (advanced) 

Ch. 21–22 Energy conservation and portal physics: 
wormhole theory 

PS3.A 

 

STEM Activities 

Activity 1: Detect Cosmic Rays with Your Phone (Chapter 5) 

This activity replicates exactly what Professor Shug demonstrates for Ben in Chapter 5. Students 
detect real cosmic ray hits using a smartphone camera sensor. 

 

Materials: One smartphone per pair; black electrical tape; a darkened room 

Time: 20 minutes (5 setup, 10 waiting, 5 discussion) 

Procedure:  

• Cover the phone’s rear camera lens completely with two or three layers of black electrical tape. No 
light should pass through. 

• Open the camera app and switch to video mode. Increase brightness settings if available. 



• Place the phone face-down on a desk in a darkened room and record for 8–10 minutes. 

• Review the video frame by frame (scrub slowly). Small white dots or brief flashes are candidate 
cosmic ray hits. Thermal noise can also produce dots — cosmic ray hits tend to be brighter and 
appear in only one or two frames. 

 

Discussion 

How does it change your sense of “invisible things” to know that high-energy particles from 
supernovae pass through you every minute? 

Professor Shug waits patiently for a hit. Cecilia calls Ben “absent-minded.” What role does 
patience play in scientific observation? 

Why does covering the camera work? What is the camera actually detecting? 

 

Activity 2: Build a Buckyball Model (Chapter 5) 

Buckminsterfullerene (C₆₀) has the geometry of a soccer ball: 12 pentagons and 20 hexagons. This 
activity builds that structure from simple materials. 

 

Materials: Modeling clay (two colors); toothpicks; printed soccer ball pattern for reference 

Time: 30–40 minutes 

Procedure:  

• Use one color of clay for the 60 “atom” nodes; use toothpicks for the 90 “bond” connections. 

• Begin with a pentagon of 5 atoms. Attach a hexagon to each edge of the pentagon, then continue 
outward following the soccer ball pattern. 

• The finished model should be hollow and roughly spherical, with 12 pentagonal and 20 hexagonal 
faces. 

 

Discussion 

Why might a hollow sphere shape give a molecule unusual properties (strength, electrical 
conductivity, sensitivity)? 

Professor Shug says buckyballs were discovered by accident while scientists were 
studying something else entirely. Research the story of their 1985 discovery. What were 
Kroto, Curl, and Smalley originally trying to learn? 

 

 

Activity 3: Make a Cloud Chamber (Chapters 5 & 7) 

A cloud chamber makes the tracks of charged particles visible as white lines in supersaturated 
isopropyl alcohol vapor: the “old method” Professor Shug describes. This is a teacher-led 
demonstration. 

 

Materials: Clear acrylic or glass tank (aquarium works well); dry ice; isopropyl alcohol (90%+); black 
felt or dark paper; bright LED flashlight; rubber gloves; safety glasses 



Setup: Line the bottom of the tank with black felt. Soak the felt with a thin layer of alcohol. Place dry 
ice below the tank. Shine the flashlight horizontally through the tank. In 5–10 minutes, white mist trails 
from passing particles become visible. 

 

Safety Note 

Dry ice requires insulated gloves — direct skin contact causes burns. Handle alcohol away 
from open flames. Adult supervision required at all times. 

 

Discussion 

The cloud chamber was invented in 1911 and earned its creator, C.T.R. Wilson, the Nobel 
Prize. Why was being able to see particle tracks so important? 

Compare the cloud chamber to Professor Shug’s nanotube detector. Both detect cosmic 
rays. What are the tradeoffs of each approach? 

In Chapter 5, Professor Shug says the cloud chamber is the “old days” method. The 
nanotubes are cutting-edge. How does the technology of detection change what scientists 
can discover? 

 

Activity 4: Map the Technology-as-Magic Misunderstandings (Chapters 8–12) 

When Ben and Cecilia arrive in Genova, the locals interpret their technology through the only 
framework they have: magic. This activity asks students to reverse the perspective. 

 

Prompt: Choose three of the following technologies and write one paragraph for each, describing 
how a person from 500 years ago might understand it. Use their vocabulary and worldview. 

• A smartphone 

• A car engine starting 

• An MRI scanner 

• A television 

• A GPS satellite signal 

• A microwave oven 

 

Extension 

Artemis’s people outlawed magic after it was once used destructively. Research one real 
technology from history that was banned, restricted, or feared before it was accepted 
(examples: leaded fuel, nuclear power, genetically modified crops, early vaccines). Write 
an argument for or against the ban from the perspective of someone living at the time. 

 

Activity 5: What Makes a Good Theory? (Throughout) 

Science and the story both revolve around the question of what counts as an explanation. This 
activity is designed for whole-class discussion or small-group philosophical inquiry. 

 



• Opening question: Ben’s particle detector does amazing “magical” things in Genova. Cecilia says 
it is science, not magic that explains the detector’s abilities. What is the difference between a 
scientific explanation and a magical one? (Try to define “testable” and “falsifiable” in student-
friendly terms.) 

 

Discussion sequence: 

• Professor Shug says he thinks new particles from the supernova interacted with Cloud and 
Thunder. What would he need to do to test that hypothesis? 

• Kenilsworth, the Genovian scholar, has studied his world’s history his whole life and still didn’t 
know its true origin. Can a person be a good scientist in a world where the biggest facts are 
hidden? 

• ★ Write a one-page journal entry from Professor Shug’s perspective, one year after returning 

home from Genova. What theory does he publish? Does he include everything he saw? Why or 
why not? 

  



NGSS Alignment Summary 

Thunder Cloud Summer supports the following Next Generation Science Standards Disciplinary Core 
Ideas. The standards listed here are most directly addressed by the story’s plot and the activities in 
this guide. 

 

ESS1.A — The Universe and Its Stars (MS) 

Stars go through life cycles. The sun is a medium-sized star. When a massive star 
exhausts its nuclear fuel, it can explode as a supernova, scattering elements across space. 
Story connection: The supernova over Lake Wamojay and Professor Shug’s explanations 
in Chapters 1 and 5. 

 

ESS1.B — Earth and the Solar System (MS) 

The solar wind, a stream of charged particles from the Sun, interacts with Earth’s magnetic 
field to produce auroral displays. Story connection: The aurora borealis over Lake 
Wamojay; Professor Shug’s explanation in Chapter 4. 

 

PS1.A — Structure and Properties of Matter (MS) 

Carbon can form different structures with different properties (graphite, diamond, 
buckyballs, nanotubes) depending on atomic arrangement. Story connection: Professor 
Shug’s explanation of buckyballs and nanotubes in Chapter 5; Activity 2. 

 

PS4.B — Electromagnetic Radiation (MS) 

When electromagnetic radiation interacts with matter, it can be absorbed, reflected, or 
transmitted. High-energy particles can be detected by the effects they produce in matter. 
Story connection: Cosmic ray detection via phone camera and cloud chamber, Chapter 5; 
Activity 1 and Activity 3. 

 

ETS1.B — Developing Possible Solutions (MS) 

A solution needs to be tested, modified, and retested. Scientists and engineers use 
evidence, models, and tools to investigate phenomena. Story connection: Ben and 
Cecilia’s iterative attempts to understand and control the particle detector across Chapters 
8–22. 

 

Nature of Science (NOS) 

Scientific explanations are based on evidence and subject to revision. Science is a human 
activity practiced within cultural and historical contexts. Story connection: Genova’s fear of 
“magic” as a misreading of unfamiliar technology; Activity 4. 



 

Further Reading and Resources 

For Students 

• The Miscalculations of Lightning Girl by Stacy McAnulty — a middle grade novel with strong 
STEM themes and an outsider protagonist 

• A Snake Falls to Earth by Darcie Little Badger — portal fantasy with rich creature relationships 
and emotional depth 

• NASA Space Place (spaceplace.nasa.gov) — accessible explanations of supernovae, auroras, 
and cosmic rays 

• Science Bob (sciencebob.com) — hands-on science experiments 

• Science Friday (sciencefriday.com/educational-resources) — weekly radio show with 
entertaining and educational stories about science and technology, including how to build a cloud 
chamber (www.sciencefriday.com/educational-resources/build-a-cloud-chamber/) 

• Exploratorium Online (exploratorium.edu) — interactive science exhibits and activities 

For Educators 

• NGSS Standards and middle school science framework: nextgenscience.org 

• The Carbon Nanotube page at nano.gov for background on buckyball and nanotube science 

• The Particle Adventure (particleadventure.org) — an interactive guide to particle physics for 
educators 

• mikehvidsten.com — the author’s companion website, with additional science explorations, 
activities, and educator resources for The Genova Chronicles 
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