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I am having lots of fun being on the team, and things at home are OK except 

for being cooped up with Leo. Luckily we haven’t been fighting too much. I 

feel like my idea for the Planet Colorado Space Station will hold me for a while 

as far as team contributions go, but I know I still gotta improve my jokes. I’ve 

started thinking about some good ones for our next space exploration. What 

does a star get when it loses a contest? . . . A constellation prize! What is a 

light year? . . . It’s the same as a regular year but with fewer calories! I know 

they’ll like that one.  

 For the next part of the contest, we have to find the sources of 

stardust. Neddy told me all about it. She learned about stardust in last year’s 

contest. It’s atoms. They were made by stars billions of years ago and ended 

up inside basically everything. The stardust in my body includes carbon, 

oxygen, and nitrogen. Stardust is also all the heavier atoms on Earth like 

silver,  gold, and the biggest atom, uranium. We have hydrogen in our bodies 

too, but hydrogen, according to Neddy, isn’t stardust. Hydrogen was made 

during the Big Bang that started the universe.  

Right now, our job is to find out where and when the stardust was created. 

 We are gonna have a Room meeting at noon today to plan our next mission. I logged into 

the meeting, and by five minutes after noon, everyone was there.  
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 “Hey guys,” called Lizzy, “take a look at the leaderboard. We are still the leader. We actually 

increased our lead based on screen time used for the Five Most Unusual Things in the Universe. But 

they haven’t scored the bonus time for our stories yet, So we don’t know where we really stand.” 

 “Hey, everyone,” said Helen, “this part of the contest about stardust is really wonderful for 

me. I have a quote from my favorite astronomer hanging on my office wall because I love it so much.  

Carl Sagan said, `The nitrogen in our DNA, the calcium in our teeth, the iron in our blood, the carbon 

in our apple pies were made in the interiors of collapsing stars. We are made of starstuff.’”  

 “What a great quote,” agreed Johari. “I love it too. And guess what? I composed a Stardust 

Song, and me and some friends made a Stardust Song Video. I’ll play it when we start the trip. I  

emailed the lyrics to everyone so you can sing along.” 
 

Our time trip started way back in time, 

four and a half billion years, 

when meteors crashed, and things were hot, 

and Planet Earth appears. 

Formed with stardust, the building blocks, 

reused throughout history. 

We spin through time, our mission to solve, 

the Stardust Mystery. 

Stardust, we are made of stardust. 

Stardust, we’re all made of stardust. 
 

 “Very cool, Johari,” said Tom. “Can’t wait to hear it! On another note, I found a great chart on 

our stardust origins that should be helpful for us to plan the mission. It’s a periodic table of the 

elements that shows the origin of each element. The chart tells you what you have to look for to find 

the sources of stardust.”  
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 We discussed the mission. Jackson prepared a space and time map to outline our trip, and 

he summarized the plan. “Task One, we go back to just after the Big Bang to check that our hydrogen 

has been created. Task Two, we go forward in time and look for the formation of high-mass stars in 

the newly formed Milky Way galaxy. We look near to where the solar system would eventually form.”  

I drew a red line that indicated the place in the Milky Way where the solar system was now. 

Jackson continued. “We track the star to its death in a supernova and check the elements 

formed. We should see the lighter atoms. Task Three, we go forward in time to just before Planet 

Earth formed. We look for star pairs that might lead to neutron star pair collisions forming heavy 

elements, or we look in the same time and place for low-mass star supernovas that produced heavy 

elements.” 

 Neddy asked, “Don’t we already know where to find a neutron star pair collision from the 

LIGO event in 2017?” 

 “Yes, we do,” answered Lizzy. “But 

that is way too recent to have added 

any atoms to Earth. The gravitational 

waves going at the speed of light just 

got here in 2017. No atoms would be 

here yet.” 

 We had our plan to find the 

source of light atoms and two sources 

of heavy atoms. We ended the Room 

meeting, and all the kids logged on to 

the Virtual World and teleported to 

the Cosmic Egg. Neddy, in the role of 

Navigator, immediately reduced our 

ship’s size by a factor of 100 so that we 

would save on screen time during 

travel. We traveled back to 200 million 

years after the Big Bang to when stars 

were just starting to form. The trip 

took just 136 seconds. 

 I got to be the Scientist for the 

mission. 

  “Richie,” Jackson requested, 

“please do an elemental analysis of 

the universe.” 
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 “I’m on it,” I replied. “I’m reading 75% hydrogen, 25% helium, and a tiny bit of lithium.” 

 “OK,” said Jackson, “our hydrogen and helium atoms were formed in the Big Bang. That’s step 

One. Now let’s pick a star that is forming and follow its life cycle. Lizzy, would you please advance 

time by 1 million years per second.” 

 We watched as the clouds of gas started to clump and accumulate mass. Finally, the mass 

got large enough to become a star, and the fusion reaction of hydrogen atoms combining to form 

helium ignited. The star started to shine brightly. Soon, other stars joined it in the space around us. 

 “I measured the mass of these stars,” said Jackson. “They are between 10 and 30 times bigger 

than our sun. They are definitely high-mass stars.” 

 After about 100 seconds, which was 100 million years, our star started to dim and then started 

to collapse, and that’s when it happened. The star went supernova! It exploded in a blinding flash of 

fire and gases. It was pretty much the raddest thing I’ve ever seen. 

 “Wow,” said Neddy, “look at that huge explosion! That’s definitely a supernova. Cool! That’s 

step Two.” 

 “Richie,” suggested Jackson, “do the chemical analysis and put it on the big computer screen.” 

 Sure enough, we saw what we were looking for. “There’s our first stardust,” yelled Jackson. 

“See them? Carbon, oxygen and nitrogen—all the lighter atoms in our bodies.” 

 “And more too,” I added. “We got atoms all the way up to Zr from that star. That’s zirconium,” 

I added, winking at Neddy. I loved it when I surprised her by knowing stuff.  

 “OK, let’s go ahead in time to step Three,” said Neddy. She always had to be bossy. 
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 We reduced our size to save screen time during time travel and advanced to 7 billion years 

ago. We zoomed over the Planet Colorado Space Station that we had built to make sure it was OK. 

It was rad. It had an ocean and clouds and a blue atmosphere. It was almost as pretty as Planet Earth, 

if I do say so myself. We continued advancing time to 6 billion years ago, where we stopped to look 

for a cosmic event that could have produced even more stardust. Jackson was our expert for this 

part of our search because he and Helen had already discussed in detail what we needed to do. 

 “We need to look for star pairs that are connected by gravity and circling one another,” 

instructed Jackson. “They need to be about six times larger than our sun.” 

 “Jack,” objected Lizzy, “I thought we were looking for neutron star pairs.” 

 “We are,” answered Jackson. “But neutron star pairs are way too small by themselves for us 

to find. They are only the size of, like, New York City. We 

would never see them.” 

“But New York City is huge,” VC pointed out.  

“Yeah, but we need to look for things bigger than 

our sun, you know,” Jackson explained. “We’re looking 

for the stars that created the neutron star pairs in order 

to find the neutron star pairs themselves.”  

  I had to hand it to the guy. It made sense. He 

must be smart ‘cause he is already in college.  

 So we all got to work looking for a pair of giant 

stars that were dancing with each other. While we 

looked, Johari sang the stardust song. Me and Neddy 

joined her. I felt worried that we were chewing up screen 

time with our search, but I didn’t say anything.  

After half an hour, Lizzy spotted a likely star pair. Jackson used our telescope and thought it 

looked promising, so we started heading toward them. 

          “Oh, wow,” yelled Lizzy, “did you 

guys see that? A pretty big asteroid just 

went whizzing over the top of the ship.”  

           “Oh, man,” VC added, “there is 

another one. We could be going through 

an asteroid belt. If one of them hits us, it 

is game over. It’ll destroy our ship, and we 

will be out of the contest.” 
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 “Richie,” yelled Jackson, “launch the drone so we can get a better view of what is coming at 

us. It will help us take evasive action to avoid getting hit.” 

 With the view from the drone, we could see a monster asteroid heading for the back of the 

ship. Jackson ran to the controls and did a size change to make us 100 times smaller. The asteroid 

whizzed past in back of our small ship. 

 “Wow, that was close,” screamed Lizzy. “Quick thinking, Jack.” 

 Jackson continued at the ship’s navigation station to pilot us out of the asteroid belt, dodging 

and speeding to avoid collisions. Lizzy took over the Guardian role and used her time-freeze tool to 

stop some of the asteroids. We arrived at our twin stars without any more trouble. 

 “Lizzy,” called Jackson, “please advance our time.” 

 At our small size, it only took 10 seconds to advance a billion years. Then we saw both stars 

dim and start to shrink. Then they exploaded into simultaneous supernovas. What was left after the 

explosions were two tiny stars that were circling each other. They were the neutron stars we were 

looking for.  

 “Wow,” said Neddy, “those were huge explosions. Let’s see if we got any stardust.” 

 I did a chemical analysis of the exploded gas from the star supernovas for task Three. “We 

did,” I responded checking my readouts. “The whole periodic table is now filled in. Heavy atoms were 

produced in the star supernovas.” 
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  “Hey, team,” reported Jackson, “that little star is only about 20 kilometers in diameter. New 

York City is about 25 kilometers. But that star has a mass equal to our sun. The density of that thing 

is like the density of an atom’s nucleus.” 

 “It’s like me,” I said, making a muscle with my fist in the air. “I’m small but dense!”  

 “You got the dense part right.” My supposed friend Neddy chuckled.  

 A few good eyerolls later, we were still moving forward in time. Those two neutron stars 

continued circling but kept getting closer and closer to each other. Lizzy took a picture of one of 

them. Then they suddenly merged and exploded. 

          “Wow,” said Neddy again, “that was 

another huge explosion. Let’s see if we got some 

more stardust.” 

          “We did,” I responded, checking my 

readouts. “Heavy atoms were produced in both 

the star supernovas and the merging neutron 

stars.” 

          “Good Job, everyone,” said Jackson. “I think 

that’s it. We can head for home.” 

          “I think we did well,” reported Neddy, who 

was checking her computer. “That mission took us just an hour and a quarter of screen time.”  

 “Now let’s get ready for the next mission,” added VC. “I am in charge of that one.” 
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GRANDPA’S GLOSSARY 
Stardust Song Video: See https://www.youtube.com/watch?v=rmb3tQRfM9c, the STARDUST 

MYSTERY YouTube Channel.  
 

Virtual World: Virtual worlds, also known as virtual environments, use computer technology to 

create a simulated world that a user can explore and interact with, while creating a feeling as if 

he or she were in that world. The representation of the user in that world is called an avatar. The 

user can even wear goggles to make it appear that he or she is surrounded by the 3-D virtual 

world. That is called virtual reality. All of the time- space- and size-change travel takes place in 

the Beamer Virtual World. 
 

Nuclear Fusion: Nuclear fusion is what happens when two atoms come together and form a new, 

larger atom. We can exist because nuclear fusion on our sun provides light and energy to our 

planet. On the sun, the main nuclear fusion reaction takes place when one hydrogen atom that 

has one proton and one neutron (2H, called deuterium or heavy hydrogen) bangs into another 

hydrogen atom (3H, called tritium) that has one proton and two neutrons. In order to fuse, they 

must bang into each other really hard, and 

that requires a temperature of 15 million 

degrees Celsius. They fuse into a helium 

atom with two protons and two neutrons 

(4He), and the extra neutron comes out 

with lots of energy. All that energy is what 

keeps the sun burning bright.  

 Fusion of bigger atoms on our sun 

can form atoms like lithium with three 

protons, and beryllium with four protons, 

and small amounts of bigger atoms. But 

really big stars can form big atoms in their cores, where the temperature is really hot. When a 

star uses all its hydrogen, it either becomes a white dwarf the size of Earth (like our sun would 

do), or if it is a big star, it collapses and forms a supernova. In that supernova, conditions are hot 

enough (100 billion degrees Celsius) to form atoms like iron that have 26 protons and even 

uranium (which has 92 protons). 
 

Atom’s Nucleus: At the center of every atom is the nucleus, which has almost all of the atom’s mass. 

The nucleus is made up of positively charged protons and uncharged neutrons. The protons and 

neutrons are held together by the strong nuclear force. Electrons orbit the nucleus like the Earth 

orbits the sun but not exactly because the electron orbits are fuzzy clouds described by quantum 

mechanics. The size of the nucleus for hydrogen with one proton is about a trillion times smaller 

than a sand grain. The nucleus of uranium with 92 protons and between 141 and 146 neutrons is 

10 times bigger than the nucleus of hydrogen. The size of the atom is more than 10,000 to 100,000 

times bigger than the nucleus. 

https://www.youtube.com/watch?v=rmb3tQRfM9c
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THE STARDUST MYSTERY 
PROJECT 

 

THE STARDUST MYSTERY WEBSITE 

https://TheStardustMystery.com 

 

STARDUST MYSTERY YouTube channel 

https://www.youtube.com/channel/UCa5CQnZA6StFXXvEs418DKg 

Science Videos 

Game Trailers 

How-To Videos 

 

THE STARDUST MYSTERY VIDEO GAMES 

https://Store.SteamPowered.com 

MissionKT 

Building the Universe 

 

ILLUSTRATED SCIENCE ADVENTURE BOOKS 

THE STARDUST MYSTERY is on Amazon and Barnes & Noble 

THE RACE TO THE BIG BANG: Coming in May 2021 

 

NATIONAL SCIENCE FOUNDATION AWARD 1738291 

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1738291&HistoricalAwards=false 

 

 

 
  

 

 

 

 

 

https://store.steampowered.com/
https://store.steampowered.com/
https://store.steampowered.com/app/1267680/Episode_1_MissionKT/
https://store.steampowered.com/app/1237700/Building_the_Universe_The_Beginning_of_Time/
https://www.amazon.com/dp/0578722194
https://www.barnesandnoble.com/w/the-stardust-mystery-peter-solomon/1137747939?ean=9780578722191
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1738291&HistoricalAwards=false

