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Hey, Stella Stardust here. Welcome to another cosmic conversation. Let's give a warm 

welcome to the Sun!

Image Credit: Courtesy of NASA; Neil Tyson: AMNH

Ninety-three million miles from Earth, a giant ball of hot gas brightens the sky. Nuclear reactions in the Sun's core create 
energy, which gradually flows to the Sun's surface. This energy reaches Earth in the form of sunlight. The Sun's heat and 

light warm Earth's surface, drive weather and currents, and make life possible on our planet. We experience the Sun's 
energy every time we feel its warmth on our skin or see with the aid of sunlight.

STELLA: You know, everyone here on Earth loves your work. If it weren't for you, we 

wouldn't be here.

SUN: Thanks, Stella. I've been cranking out energy for billions of years-and not one day 

off.
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STELLA: Impressive. Your agent told me that you're the biggest star in the universe. Is that 

true?

SUN: Actually, no. My agent tends to exaggerate. I'm just a medium-sized star. To my fans 

on Earth, I look much bigger than the other stars in the sky. That's because I'm much closer 

to you than the other stars. I'm 93 million miles away from you. The bigger stars are millions 

of times farther away from your planet.

Image credits: The image of the universe © American Museum of Natural History and the National Center for 
Supercomputing Applications, 1999; Charles Liu: courtesy of AMNH.

You have to be a really big thinker to imagine the size of the Universe. It's so big that light from the most distant galaxies 
takes over 10 billion years just to reach us on Earth! That's twice as long as Earth's been around. Everything we've ever 

observed in space is part of our Universe. We don't know what's beyond it or if there are other Universes out there.

STELLA: I can't believe it. You, the Sun, are just an average, ordinary, run-of-the-mill star!

SUN: Hey, take it easy. I may be an average star, but I'm still a LOT bigger than your puny 

planet. Guess how many Earth-sized planets could fit inside me?

STELLA: I don't know. Maybe ten? 

SUN: Not even close! More than a million! I'm big and I've got lots of mass. That's why I've 

got a lot of gravity. You guys don't call this the Solar system for nothing. "Solar" means "sun." 

This is my show. All the planets, comets, and asteroids orbit around ME.

Image Credits: Jim Paillot
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Gravity is the force of attraction between all objects in the Universe. Objects with more mass have greater gravitational pull 
than objects with less mass. Gravity keeps Earth and the planets orbiting around the Sun instead of floating off into space. 

What would the Universe be like without gravity?

STELLA: I know you star types tend to be touchy about age, but how old are you?

SUN: Well, I began shining about 4.6 billion years ago. It was so long ago I don't remember 

the exact day.

STELLA: Was it a Sunday? Just kidding. Actually, I'm curious to know how stars begin. 

What's your story?

SUN: We stars begin as huge spinning clouds of gas and dust. Gravity pulls the gas and 

dust together in round clumps, which get hot. At that point, we're called protostars. 

Eventually we get hot enough to start fusing hydrogen atoms together, which releases 

energy. Then we really shine. Stars are born in batches, which are like star nurseries. Then, 

over millions of years, these stars drift apart and spread out around the galaxy.

Image credits: courtesy of JPL, 
California Institute of Technology and 

NASA; Frank Summers: AMNH.

If you ever go to Mercury, bring your 
sunscreen because it is the planet 

closest to the Sun. You'll also need a 
pair of thermal underwear because at 

night Mercury cools down fast. 
Temperatures can drop to as low as 
-292 degrees F! Now that's cold! You 
will also need a pair of hiking boots so 
you can travel and climb in and out of 

the craters that cover Mercury's 
scarred landscape.

Image credits: courtesy of NASA; 
Mordecai-Mark MacLow: AMNH.

Venus and Earth are sometimes called 
sister planets because of their similar 
size, but don't let this comparison fool 

you! Venus, the second planet from the 
Sun, has a thick and heavy atmosphere 

that traps the Sun's heat to produce 
sizzling temperatures. This planetary 
greenhouse has been visited by over 

twenty spacecrafts. Each mission 
returned with important data about this 

mysterious planet.

Image credits: courtesy of NASA; 
Rosamond Kinzler: AMNH.

The Earth is our home. So far, it's 
the only place that we know of 

that has life. Everywhere you look 
on Earth there is life. This is 

possible because Earth has lots of 
water. It's also just the right 

distance from the Sun. Some 
people call Earth the "Goldilocks 

planet." It's not too hot (like 
Venus), and not too cold (like 

Mars), it's just right!

STELLA: Let's turn to a delicate subject. How do stars die?
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SUN: After stars like me shine for billions of years, we eventually run out of fuel. When that 

happens, we swell up as much as 100 times bigger and are called red giants. Astronomers 

predict that I'll eventually become a red giant. At that time, my heat will vaporize the inner 

planets - Mercury, Venus, and Earth

STELLA: That sounds really scary.

SUN: Don't worry. That won't happen for about 5 billion years! After I become a red giant, I'll 

lose my outer gas layers and reveal my inner core, known as a white dwarf. When I'm a 

white dwarf, I'll be only as big as Earth, but still very hot, and very dense. Finally, I'll cool 

down and disappear from view.

STELLA: I hear that some stars die differently. What's a supernova?

SUN: When a star more massive than I gets old and runs out of nuclear fuel, it blows up in a 

great flash of light called a

Image credits: In the Heart of the Crab, courtesy of William P. Blair (JHU) et al. Hubble Heritage Team (STScI/AURA), and 
NASA.

About 1,000 years ago, a massive star exploded at the end of its life cycle. What remains is the Crab Nebula, a glowing cloud 
of gas and dust. At the center of the Crab Nebula is a pulsar, the small, spinning core of the massive dead star. The pulsar 

emits all kinds of light, making the Crab Nebula easy to detect with a telescope.

supernova. This explosion splatters the star's guts in all directions.
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Illustration Credit: Jim Steck

STELLA: I'd like to show the people at home a picture of a

star that exploded as a supernova. Its remains are called the Crab Nebula.

SUN: What a mess that star made. Want to know something amazing? Humans saw this 

star explode in the year 1054. But the explosion actually happened about 6,000 years 

before that.

STELLA: Huh?

SUN: I'll explain. Stars give off light, right? Light travels incredibly fast - at a speed of 186,000 

miles per second. Light can travel from Earth to the Moon in about one second. My sunlight 

reaches you Earthlings in about eight minutes. Most stars are much farther away. That's why 

astronomers don't use miles when they talk about the distances between stars. That's like 

describing the distance between New York and Los Angeles in inches! Astronomers talk 

about light-years. A light-year is the distance light travels in one year. Since the star in that 

picture was about 6,000 light-years away from Earth when it exploded, it took about 6,000 

years for us to get the "newsflash."

STELLA: In Hollywood, I meet a lot of people filled with hot air. What gases are inside you?

SUN: Ah, you want to know what gives me that special glow! Well, like most other stars, I'm 

made up of mostly two gases, hydrogen and helium. These light gases stay close to me 

because of my massive gravity. Inside, I'm so hot that I use a fancy process called 

thermonuclear fusion. By turning hydrogen into helium, I create lots of energy. It makes me 
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shine.

Image credits: Eric Hamilton; Mordecai-Mark MacLow: AMNH.

Would you measure the distance between New York and New Delhi in inches? For the same reason, astronomers don't use 
miles to measure vast distances in space. Instead, they use light-years: the distance that light travels in a year. That makes 

Proxima Centauri, the closest known star to the Sun, 4.28 light-years away; that's a lot easier than saying 
24,000,000,000,000,000 miles.

STELLA: This may be a little rude, but what are those dark splotches on you? Are those, 

like, star "zits"?

SUN: (sigh) No, those dark splotches are called sunspots. All normal stars have them. They 

look dark because they're cooler than the gases around them. By the way, when I say 

"cooler," keep in mind that my outside is about 10,000° F. That's many times hotter than the 

hottest kitchen oven. My inner core is even hotter, something like 30,000,000° F.

STELLA: Is there anything else you'd like to say? 

Illustration Credit: Jim Steck

SUN: You think your sunglasses are "star-shaped," right?

ReadWorks.org
© 2016 American Museum of Natural History. All rights reserved. Used by Permission




One-On-One With the Sun

STELLA: Sure.

SUN: Well, if they were really "star-shaped," they'd be round. You Earthlings have the 

strange idea that stars have points. We don't. Gravity keeps us shaped like spheres.

STELLA: Thanks to the Sun for a great interview. Good night.

Image credits: courtesy of AURA/NOAO/NSF; Mordecai-Mark MacLow: AMNH.

The Sun is speckled with markings called sunspots that look darker than the rest of its surface. These spots show up where 
strong magnetic fields inside the Sun keep currents of hot gas from reaching the surface. Sunspots follow an 11-year cycle. 

The first spots appear near the poles; as years pass, more spots develop and move towards the equator.
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One-On-One With the Sun - Comprehension Questions

Name: ___________________________________ Date: _______________

1. What is "just an average, ordinary, run-of-the-mill star"?

2. Describe how stars begin.

Support your answer with at least two pieces of information from the text.

3. Describe how stars die.

Support your answer with at least two pieces of information from the text.
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4. Summarize this interview in one sentence. You may begin your sentence with the 

stem "This interview is mainly about..."
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