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The Science of Interstellar: Gravity, Time, and
Beyond

Lesson Introduction (15 minutes)

Discuss: Start by talking about the movie Interstellar. What were the most mind-bending concepts?
What parts sparked curiosity about space and physics? We'll explore how much of the film's amazing
science is based on real theories.

Activity 1: Relativity and Time Dilation (30 minutes)

Concept: Einstein's theory of general relativity states that gravity is not a force, but a curvature of
spacetime caused by mass and energy. Massive objects warp spacetime, and this warping affects how
other objects (and even light) move. A key consequence is time dilation - time can pass at different
rates depending on gravitational pull or relative velocity.

Activity:

¢ Watch the clip from Interstellar where the crew visits Miller's planet, experiencing extreme time
dilation (minutes on the planet are years elsewhere).

¢ Read a simplified explanation of general relativity and time dilation (search for 'NASA explanation
of time dilation' or similar).

¢ Discuss: Why did time pass so slowly on Miller's planet? (Hint: Gargantua's massive gravity). Can
you think of any real-world examples where time dilation occurs, even if tiny? (e.g., GPS satellites
need to account for it).

Activity 2: Wormholes - Tunnels Through Spacetime (20
minutes)

Concept: A wormhole (or Einstein-Rosen bridge) is a theoretical passage through spacetime that could
create shortcuts for long journeys across the universe. Interstellar depicts one near Saturn.

Activity:

¢ Watch the scene where the Endurance travels through the wormhole.

¢ Read about the theory of wormholes. Are they proven to exist? What would be needed to keep
one stable? (Often requires exotic matter with negative mass/energy).

¢ Discuss: How did the movie visualize the wormhole? Does it match scientific descriptions? What
are the challenges of wormhole travel according to physics?

Activity 3: Black Holes - Gargantua (30 minutes)

Concept: A black hole is a region of spacetime where gravity is so strong that nothing—no particles or
even electromagnetic radiation such as light—can escape from it. Gargantua is the supermassive black
hole in Interstellar.

Activity:
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e Review clips featuring Gargantua, especially Cooper's journey into it.

¢ Research the anatomy of a black hole: event horizon (point of no return), singularity (infinitely
dense point at the center), accretion disk (hot gas swirling around it).

¢ Discuss: How does Interstellar depict Gargantua? What scientific liberties might the filmmakers
have taken when showing the inside of a black hole? (The interior is purely speculative). Why was
orbiting Gargantua dangerous (tidal forces, time dilation)?

Activity 4: Fact vs. Fiction & Discussion (15 minutes)
Activity:

e Make a list of scientific concepts from the movie (e.g., cryogenic sleep, blight, five-dimensional
beings, gravity manipulation).

¢ Discuss each item: Is it based on current science? Is it theoretical? Is it pure science fiction? Why?

¢ Consider the role of Kip Thorne (a renowned physicist) as a consultant for the film. How did his
involvement likely influence the movie's scientific accuracy?

Conclusion & Wrap-up (10 minutes)

Summarize the key physics concepts learned: relativity, time dilation, wormholes, and black holes.
Discuss how science fiction movies like Interstellar can inspire interest in real science and push our
understanding of the universe. What questions about space does the movie leave you with?
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