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WHAT PART OF ME IS STARDUST? 
 

(As Told by Milo) 
 

The Science and the Future contest was getting interesting.  

I logged onto the contest website and looked at the 

leaderboard. It freaked me out that Jackson and Johari of the 

Graham Jam team had already completed 20 percent of the 

mystery. They might have already figured out what stardust is, 

and we had barely even started.  

We needed to get going. 

Our Cosmic Kids team met, and we assigned tasks for 

each of us. Mine was the question: What part of me is stardust?  I 

figured my task would be easy. I mean, everyone knows what 

bodies are made of. I had gone to the Bodies Exhibit at the 

Hartford Science Center and had seen the bones, muscles, blood 

vessels, and stuff. Now, I just had to present what I knew to the 

team. For my presentation, I gathered a few items I knew I could 

use. The Bodies Exhibit brochure had a great picture of a skeleton 

on it. Since we are mammals, and cows are mammals, I figured 

our muscle and fat must have some things in common. So I rode 

my bike to the supermarket and asked the butcher if I could take 

a picture of the cow haunch he was working on. He was happy to 

show me. The meat had been cut up, but you could still see some 

of the tendons. The ribbons of fat looked like it would make a 

delicious steak. I took a picture of the thigh and haunch with a 

giant piece cut out to show how fat and meat are connected to our bones. 

 I headed over to Lizzy and Neddy’s house for a team meeting. 

. . . . . . 
VC was already there. Lizzy and Neddy announced that they’d gone over to G-Pa’s - that’s 

what I call Grandpa - and gotten a package that arrived from the contest organizers. So, we 

opened the package. Inside, was a set of dolls. They were a collection of dolls, each with a smaller 

doll inside it. I found out they are Russian nesting dolls and are called Matryoshka dolls. 

“What are these for?” I asked.  

“I don’t know,“ replied Lizzy.  “It must be one of those clues the contest Company said they 

would send us from time to time.” 

“And look,” I said as I picked up each one, “the dolls looked like G-Pa and us. That’s weird”  
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             “Well, let’s get started,” I said. I showed everyone the pamphlet and photos from the 

butcher. 

That’s when I started wishing I was on any team other than the Cosmic Kids. 

First Neddy reminded me, “Cows jumped over the moon, not over the stars.” And Lizzy 

backed her up, which was lame because of how much she liked to fight with Neddy. But when 

there was a super fun chance to show me up, the sisters would unite for that! 

“Think, Milo,” she squawked. “Think. Stardust has got to be something that came from a 

star. Skin and bones and muscles are what we’re made of, but that can’t have anything to do with 

stars. Stars, like our sun, are very hot. We can feel its heat from millions of miles away. But you can 

burn up a steak on a barbecue grill, so it certainly would burn on a star. So, steak can’t be stardust.”  

I felt angry, but I knew it was just because they were right. I was way off track, and we’d 

never win with pictures of dinner. This was not a cooking contest. 

“Maybe the steak is made of something smaller, that could survive on a star,” suggested 

VC. “You have to look smaller. What are skin and bones and meat made of? Look smaller.”  

Then all the girls started to chant, “Smaller, smaller, smaller, smaller.” And that ended the 

meeting.  

Girls can be annoying sometimes.  

“OK,” I thought, “I guess my task wasn’t that easy. I’m going to have to smarten up.” 

. . . . . . 
 The next day, I went to the high school office to see if I could get some help. It was open. 

Mrs. Lane, the school secretary was at her desk. I’d met her once at ninth-grade orientation, which 

you go to at the end of eighth grade. 
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“Milo?” she said smiling. I couldn’t believe she remembered my name. I guess that’s how 

you get to be a good school secretary. “You’re about two months early for school.”  

I told her that I had a science question, and did she think anyone there could help me.  

“What’s it about?” she asked. 

“About what our bodies are made of,” I answered.  

She jumped right up and led me down the hall. “Mr. Olly, the biology teacher, is here 

today!” she said as I chased after her. “He’s teaching a summer school class that just ended.” 

Mrs. Lane left me with Mr. Olly. He was young and looked cool. I decided I was going to 

have stubble like him one day. It turned out he knew who I was because he was also the basketball 

coach at school.  

“I’m hoping you’ll go out for the team,” he said.  

We talked about that, and then I got down to business. I told him about the contest and 

what I needed to know. He gave me a book called Life Science. Then we shot a few baskets in the 

gym. 

When I got home, I looked through the book to find out what bones are made of. The 

answer was cells.  Then I checked skin, flesh, muscle, fat, and blood. Cells again.  

“OK,” I said to myself. “I’ve got the answer. Everything in our bodies is made of cells.” And I 

read that cells were these little tiny building blocks with a cell membrane, and something in the 

center called the cell nucleus, and a bunch of other stuff inside.  

I read that you could see cells under a microscope. This book said to study an onion skin. 

Luckily, G-Pa had a microscope. I went to his lab, and he showed me how to use it to take pictures 

of onion skin cells. I also took a picture of a piece of my own hair that I put under the microscope 

to show how small the cells were by comparing them to the hair. The onion cells under the 

microscope look big. They were five times bigger than the width of the hair.  

The Life Science book explained that most human cells are smaller than the thickness of a 

human hair, so our cells must be much smaller than the onion cells.  

I needed some pictures of human cells and I got this awesome idea. Yessss, I am a genius. I 

remembered that we could use the Cosmic Egg space and time machine as a size-scale changer 

too. I could use it to shrink myself and enter a human body. I ran to G-Pa and G-Ma’s house so I 
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could use the Cosmic Egg with the projector. They’d given each of us a key, so we could come and 

go to the family room were the equipment was set up whenever we needed. I logged on and 

chose a wet suit for my avatar to wear while touring the body. When I entered the Cosmic Egg, 

Milo the Guide was there. There is always a guide avatar along on our trips.  This time it was the 

Milo avatar as the guide.  I asked him about the controls for size, and he showed me.  

“Yesss,” I said, “the size-

scale changer. That should do it.” 

I set the location for 

exploring a human body. I 

entered: sex: male; age: thirteen. 

“What size do you want to 

be?” asked Milo the Guide.  

I wanted the width of my 

body to be about the same as the 

width of a single hair. A hair is 

about the same width as a piece 

of paper, and I am about four 

packages of 500 sheets from front 

to back or about 2,000 sheets. So, 

I set the size control to make me 

2,000 times smaller, or 0.05 

percent of my real size. And then I 

pressed GO.  

At first, I found the Cosmic Egg 

stuck in some thick gray goop. I 

wondered where I could be. But since I 

couldn’t move, I changed the location 

a little and found myself in one of my 

blood vessels. Awesome. Milo the 

Guide told me how to explore outside 

the Cosmic Egg using specific keys on 

the computer keyboard.  

I used the touch pad to move 

my avatar. Awesome again. I took a 

screenshot to show the team. I swam 

upstream until the blood was rushing 

by so fast, I couldn’t move forward anymore. Anyway, the way forward was blocked by a set of 
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double doors that kept opening and closing like in a miniature golf course. I wondered what that 

was. I turned around and swam in the other direction.  

Then, something stuck to my head. And another on my foot. Suddenly, I was being 

attacked by these white prickly sponge things. There were a bunch stuck to me and more coming. I 

decided I had enough. I took a screenshot of the attack and logged off. 

Later, I compared the 

screenshot to the parts of the blood 

described in the Life Science book. I 

found out that I was swimming in the 

blood plasma. The red donut shaped 

things were red blood cells, and the red 

spiky things were called platelets. The 

white cell things that attacked me were 

killer T cells.  They are part of the body’s 

immune system designed to attack 

anything foreign in the bloodstream. I 

wasn’t supposed to be there, so they 

attacked me. Awesome. The experience 

was weird, but I now knew what a bloodstream looked like.  

“Well,” I thought, “this was really great stuff on the cells.”  

I arranged for another team meeting with the girls. 

. . . . . . . . 
When everyone was settled down, I opened my computer and showed the girls the onion cell 

pictures I’d taken on Grandpa’s microscope. Then I showed the screenshot of my swim in the blood 

stream. 

“Betcha don’t know what this is,” I said.  

“Looks like you’re swimming in a sewer pipe with a bunch of doughnuts and sea urchins,” 

replied Lizzy.  

 “No way,” I said. 

“OK,” offered VC, “how about a new ride at Disney . . .” 

“Good guess,” I replied, “but wrong.”  

“It’s a bloodstream!” Neddy yelled. 

“Yes,” I acknowledged with a huge smile. “I used the Cosmic Egg as a size-changing 

machine and swam through a human bloodstream!” Everyone was so impressed, no one even tried 

to tease me. I went on. “I made myself 2,000 times smaller, entered the location for a human body 

and checked off male and age thirteen. It took me a few tries to get into the bloodstream. At first, I 

landed in some gray goop and couldn’t move. But finally, I got there as you can see.” 
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“The gray goop was probably a boy-brain,” Neddy said, “so you got the goop part right.” 

But Neddy was smiling, so I wasn’t mad. Meanwhile Lizzy and VC fist-bumped, laughing.  

I told them about the whole experience, and they were all really blown away by my work. 

The girls were also anxious to try it. But I said they needed to finish their own research first.  

 Lizzy seemed pretty sure we weren’t finished. She asked, “are these cells the smallest 

things? They seem like they would burn up on a star. Could there be something smaller?”  

 I was annoyed, but was thinking that Lizzy might be right. So I beat her to it, and started 

chanting right in her face, “Smaller, smaller, smaller.” Then I closed my computer and walked out of 

the house.  

Neddy followed me outside. 

“I want to quit the team,” I said. 

“What about taking Grandpa to the moon?” she asked.  

That was enough to convince me not to quit.  I got on my bike and rode home.  Neddy 

followed me.  At home, I went back to the Life Science book. Neddy looked over my shoulder. I 

turned to a page that showed the parts of a cell.  

One of the cell’s most important parts is called the cell nucleus. And inside the nucleus are 

chromosomes which are made up of genes. The chromosomes are the part of the body where all 

the information about how to make our body is stored. It’s like a recipe book. It says what color 

our hair and our eyes should be, how tall, how our voices sound, everything. The chromosomes and 

genes are made of DNA which stands for deoxyribonucleic acid which we agreed sounded sooo . . . 

awesome. 

“DNA must be the stardust,” I said. “Do you think this will shut up Lizzy and VC?” 

“I think that you should make sure before you say DNA is the answer,” said Neddy.  Is there 

any way you can test it?” 

“I think there may be,” I answered.  “Let’s log on to the Cosmic Egg, and I can check it.” 

When we got to the flight deck, I checked the computer for the list of available test 

instruments. 

“I think I can get the right thing,” I said to Neddy.  “There is something called a Thermal 

Decomposition Probe.  It can tell us the temperature at which objects will come apart.  It goes up to 

10,000 degrees Celsius.  So, we are looking for something that doesn’t come apart at the highest 

temperature of the probe.” 

“Great,” said Neddy.  “That sounds perfect.” 

We went to work.  I worked outside the Cosmic Egg testing body parts while Neddy stayed 

inside on the computer to tell me the results.  I went back into the blood stream, and sure enough, 

all the blood cells came apart at less than 400 degrees Celsius.   

Then I went into the brain and started to test the brain cells.   

“Milo,” said Neddy, “the result is the same.  All the brain cells and neurons that connect 

them come apart at the same low temperature, less than 400 degrees Celsius.” 
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“Hey Milo,” she 

continued, “I used the x-

ray instrument on the 

brain cell and there is lots 

of structure inside.  We 

can shrink and fly through 

one of the small holes in 

the cell membrane.” 

We flew through a 

hole and then expanded 

when we were inside the 

cell.  There were a lot of 

new things to test.  I went 

at it.  But the results were 

pretty much the same. 

“Go into the cell 

nucleus,” said Neddy.  “I 

can see these hotdog 

shaped things inside. The 

computer says they are 

called chromosomes.  I used 

the x-ray instrument and I 

think that is where you can 

find the DNA.  Isn’t that 

what you thought might be 

stardust?”   

Neddy followed me 

in the Cosmic Egg to the 

cell nucleus.  I went inside 

and then we changed size 

so that we could go into 

one of the chromosomes.  And there it was, the DNA.  I did the thermal decomposition test and the 

DNA came apart at below 400 Degrees Celsius. 

 “Bad news,” said Neddy.  “DNA is not stardust.” 
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Neddy couldn’t resist coming outside to jump around the DNA structure.  I went back into 

the Cosmic Egg to our computer search engine to see what DNA is made of. 

The answer was molecules. So, I looked up what molecules were made of. The answer was 

atoms. DNA was made mostly of hydrogen, carbon, oxygen, nitrogen, and phosphorus atoms. And 

then I looked for “What are atoms made of?” And the answer was protons, electrons, and neutrons. 

So, I looked up “What are protons made of?” But there was no answer in the Life Science book. 

I went back outside to test the stuff that the DNA is made of.  When I used the thermal 

decomposition probe on the DNA it came apart into lots of smaller pieces that were still big 

molecules.  And those came apart into smaller molecules at higher temperatures, but still below 

1000 degrees Celsius. I found that small molecules like H2O were harder to break apart, but they 

still wouldn’t survive on a hot star. 

“Let’s try a single atom,” said Neddy.  “Try some of the common ones.” 

So, I used the thermal decomposition probe on an atom with six electrons.  The computer 

identified it as carbon.  It didn’t fly apart at 5000 degrees Celsius.  I cranked the temperature to the 

maximum 10,000 degrees Celsius, and it was even stable there.  The result was the same for other 

atoms like nitrogen and oxygen. 

“That must be it,” cried Neddy.  “Atoms must be Stardust.” 

“But we are not absolutely sure.” I responded.  “Try searching on Google to check whether 

any of those atoms exist on stars.”  

“The answer is yes,” said Neddy.  Those atoms exist on stars.  Atoms must be our stardust.” 

 I thought that it was important to learn about all the things that our bodies were made of 

to be sure which one was stardust. So, I had to think of who would know about that. Then I got this 
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brilliant idea. G-Pa had taken me to see the movie The Theory of Everything, about the physicist 

Stephen Hawking. He must know about everything including what protons, electrons, and neutrons 

are made of.  

Neddy had to go home, I thanked her for her help, and she logged off the Cosmic Egg. She 

was growing on me, that kid. I owed her one. Then I went to the Cosmic Egg computer and asked 

to see Stephen Hawking. The computer told me that I would be going to the University of 

Cambridge in England. I found myself in Professor Hawking’s office. He was sitting in a motorized 

wheelchair next to a large telescope.  

I introduced myself, as I was instructed. 

“Hi, Professor Hawking,” I said, “my name is Milo.” 

Professor Hawking introduced himself, but he didn’t talk. Instead a deep loud voice came 

from his computer, as he used a sensor connected to his cheek to type words. “HOW DO YOU DO, 

MILO? I AM STEPHEN.”  

His voice sounded strange and robotic. But I remembered from the movie that Professor 

Hawking had a nerve disease—a disease where the neurons in his brain no longer worked like they 

were supposed to. That’s why he was in a wheelchair and used a computer to speak. 

“I’m working on a project to find out all of the things that our bodies are made of,” I 

explained. “I found out about cells and DNA, and that DNA is made of molecules, and molecules are 

made of atoms, and atoms are made of protons, electrons, and neutrons. But what comes next? 

What are the protons and neutrons made of?” 

“THAT IS EASY,” said the voice after a long pause during which Professor Hawking 

composed his answer. “PROTONS AND NEUTRONS ARE MADE OF QUARKS.”  

“Quarks! That’s great news.”  

Then the voice went on to tell me more—he said that quarks might be made of tiny strings 

according to something called String Theory. “WE ARE NOT SURE YET. STRING THEORY IS THE 

NEWEST PART OF THE THEORY OF EVERYTHING. BUT IT ISN’T YET PROVEN.”  

So, I told him thank you, but let’s stick to quarks. There’s enough confusing stuff to think 

about without adding unproven things to the mix. I took notes of what I learned.  

“ONE MORE THING,” said Professor Hawking, “YOU MUST ESTABLISH COLONIES ON 

OTHER PLANETS.” 

“Why?” I asked. 

“TO SAVE THE HUMAN RACE,” answered the voice. 

I said thank you and left the office. First let me win this contest and go to the moon, I 

thought shaking my head and smiling. Then maybe I can colonize Mars.  

. . . . . . 
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We called a team meeting so that Neddy and I could tell Lizzy and VC what we’d learned. 

“Girls aren’t made of sugar and spice, and everything nice,” I said grinning. “They’re made of 

quarks, and strings, and other strange things.”  

 “Ok,” said Neddy, “let’s get serious.  Milo and I used the Cosmic Egg thermal decomposition 

probe to find out what part of the body could survive the temperatures of a star. Just as Lizzy had 

thought, cells are not stardust.  They came apart at temperatures of less than 400 degrees Celsius. 

Even DNA came apart at that temperature.”  

“Finally,” I continued, “we were down to testing individual atoms. They wouldn’t come apart 

at the highest temperature of the probe, which was 10,000 degrees Celsius. It was the same for all 

the smaller parts like protons and neutrons too.” 

  “Think about this,” I said. “Bones and flesh are made of cells, and cells are made partly of 

chromosomes, and chromosomes are made of genes, and genes are made of DNA, and DNA is 

made of molecules, and molecules are made of atoms, and atoms are made of protons, electrons, 

and neutrons, and protons and neutrons are made of quarks, and quarks maybe are made of 

strings.  

“It is like our clue, those Russian dolls,” I said. “Every part of the body is made up of a 

smaller part.”  

I laid out all the dolls and put labels for the body parts in front of them. But we didn’t have 

enough dolls for the quarks and strings.                                                                             

“Now at least we had the answer to what a body is made of,” I said. “But which one of the 

dolls, or the body parts was the stardust?  We think that atoms are our best guess.” 

I decided to put what I learned into a poem. I wrote: 
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WHO AM I 

I am skin and bone and muscle and fat. 

With legs to walk and a head for a hat. 

With eyes to see and a nose for smells, 

and each of these is made of cells. 

And my cells contain my DNA, 

I have millions of billions of these, they say. 

DNA is chains of mol-e-cules, 

with atoms all joined by chemical rules. 

Protons and neutrons and electrons too, 

make all the atoms that make me and you. 

Even smaller quarks create these particles, 

I learned about them from science articles. 

And quarks may be made of tiny strings, 

That’s all there is, there are no more things. 

So that is me. 

  



WHAT PART OF ME IS STARDUST? 

PAGE 12  

 

GRANDPA’S EXTRA INFORMATION 

 

Cells: The cell is the basic building block for all living things. The cell was discovered by Robert 

Hooke in 1665 from studies of living material. He used a microscope to observe very small 

repeating structures. He called the structures cells because they resembled cells of a honeycomb. 

The first living things on Earth were single-celled organisms. Each cell was able to perform all the 

functions necessary for life. They could feed themselves and reproduce. Multicell creatures like 

humans have highly specialized cells that perform specific functions, such as nerve cells which are 

long and can transmit signals, muscle cells which contract to move arms and legs, and killer T cells 

which can attack foreign objects to protect the body. Most cells are between 1 micron (1/1,000,000 

of a meter) and 100 microns in size. The human body contains about 100 trillion cells whose size is 

like the thickness of a hair. An interesting website with interactive diagrams of cells is at: 

http://www.cellsalive.com/cells/cell_model.htm  

 

Parts of the Blood: If you look at the back of the supermarket, you will see loading docks for trucks. 

Trucks bring the products for the supermarket and carry away the empty boxes and other waste. 

Your blood, carried in your veins and arteries (circulatory system), is the trucking system for your 

body. It is pumped around the body by the heart. Blood is composed of a liquid called plasma and 

blood solids transported by the plasma. The blood solids consist of three types of cells, red blood 

cells, white blood cells and platelets. Also found in the plasma are dissolved substances such as 

vitamins, minerals, and digested food molecules from the small intestine. Plasma also carries 

hormones and brings wastes from the cells to the kidneys or lungs to be removed from the body. 

Each type of blood cell has a different function. Red cells (that look like donuts in Milo’s picture) 

carry oxygen from the lungs to your body’s cells and takes carbon dioxide back to your lungs to be 

exhaled. Platelets are small colorless cell fragments whose function is to promote blood clotting to 

prevent bleeding. White cells come in many shapes and sizes. Their function is to fight infection. 

The killer T-cells shown attacking Milo are one kind of white cell. 

 

Cell Nucleus: The cell nucleus is a highly specialized structure of every cell that serves as the 

information processing and administrative center of the cell. This structure has two major functions: 

it stores the cell’s hereditary material (the information on your body’s characteristics; the blueprint 

and instructions for building your body) in the genes, and it coordinates the cell’s activities, which 

include growth, metabolism, protein synthesis, and reproduction (cell division). 

 

Chromosomes: These are the threadlike bodies in the cell nucleus that carry the genes (your body’s 

building instructions) in a linear order: the human species has twenty-three pairs, designated one 

to twenty-two in order of decreasing size and the X and Y female and male sex chromosomes 

respectively.  

http://en.wikipedia.org/wiki/Robert_Hooke
http://en.wikipedia.org/wiki/Robert_Hooke
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Micrometre
http://en.wikipedia.org/wiki/Orders_of_magnitude_(numbers)#1012
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Genes: These are the basic arrangement of DNA molecules in the chromosomes of the cell nucleus 

that determines the body’s characteristics like hair color, eye color, and height. Genes are linear 

sequences of smaller molecules along a segment of DNA that provides the coded instructions for 

hereditary characteristics (your body’s building instructions).   

 

DNA (Deoxyribonucleic Acid): Let’s say you wanted to build a robot. You look online and find a set 

of instructions. It would have to contain lots of things: a list of parts; specifications and drawings for 

each part (for size, shape, color, function, etc.); and instructions for how the parts are connected. If 

your friend is going to build one too, you need to copy the instructions. If you are building a 

complicated robot, the list could be very long, requiring a whole book full of instructions. The 

instructions for building you and all living things is contained in the DNA which is reproduced in 

every cell.  

 The double-helix structure of DNA was identified by James Watson, Francis Crick, Maurice 

Wilkins, and Rosalind Franklin in separate papers in the journal Nature in 1953. Watson, Crick and 

Wilson received the 1962 Nobel Prize in Physiology or Medicine. Franklin did not receive a Nobel 

Prize, because she died in 1958 before the Nobel Prize for this work was awarded.  You can see a 

picture of the double helix in this chapter. It is two long chains of molecules that are twisted 

around each other, like a long rope. The molecules are built of mainly 5 atoms: carbon, hydrogen, 

oxygen, nitrogen (CHON) as well as phosphorus. Your body’s building instructions are determined 

by the order or sequence in which the atoms of the elements are arranged, just as the twenty-six 

letters of the English alphabet can be rearranged to spell out thousands of different words 

 Each cell in your body contains a complete twisted pair of chains in the form of DNA. When 

you started life as a single cell, one of your DNA chains came from your mother and the other from 

your father. As your cells multiplied, the DNA was copied so that each cell had an identical copy of 

your first DNA molecule. The instructions on whether you are a girl or boy, the color of your eyes 

and hair, how tall you will be, and every other physical thing about you is coded in your DNA. 

 

Atoms: Every solid, liquid, or gas in our world is made of atoms. Most things like water, people, 

trees, houses, or cars are made of combinations of different kinds of atoms. But some substances 

like silver or gold or oxygen or carbon are made of only one kind of atom, and these are called 

chemical elements. The atom is the smallest unit that defines the chemical elements. Anything 

made of atoms has mass, meaning that a force is necessary to make it go faster or slower. Atoms 

are very small. A single strand of human hair is about 1 million carbon atoms wide. Atoms can be 

attached to one another in small units called molecules, in large crystals like diamond and salt, in 

mixtures of crystals, or in random arrangements in solids or liquids. You can see some of these 

arrangements in the animated Science Videos on the STARDUST MYSTERY YouTube channel.  Milo, 

Lizzy, VC, Johari, and Neddy have starring roles in those videos. 

 

https://www.youtube.com/playlist?list=PLlviXsDAYXu1cM4MRmMEfIQe9GFAL6ifW
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You can build atoms in the Building the Universe game available on Store.SteamPowered.com or at 

https://TheStardustMystery.com 

 Some things in our world are not made of atoms. The most common is light, which consists 

of tiny particles called photons. Photons always move fast and have no mass. Some things are 

parts of atoms like a beam of electrons in an electron microscope or an old television tube. And 

then there is dark energy and dark matter that we think is out there in the universe but are not 

made of atoms. We are pretty sure they’re there, but we don’t yet know what they’re made of. 

 

Protons, Electrons, and Neutrons: All atoms are made of the same three particles: electrons, 

protons, and neutrons. Electrons are tiny particles that have very little mass and a negative 

electrical charge. Protons have almost 2,000 times the mass of an electron and are positively 

charged. Neutrons have almost the same mass as the proton but have no charge. In an atom, the 

protons and neutrons are tightly bound together in the nucleus, attracted by the nuclear force. The 

electrons circle around the nucleus and are bound to it because of the electrical force of attraction 

between the positive and negative charge of the particles. Different kinds of atoms have different 

numbers of electrons, protons and neutrons. Hydrogen, the lightest element, has only one electron 

and one proton. The heaviest elements like uranium have almost 100 electrons, 100 protons and a 

similar number of neutrons. 

 You can build protons and neutrons from their component quarks in the Building the 

Universe game available on Store.SteamPowered.com or at https://TheStardustMystery.com 

 

Molecules: Atoms can be attached to other atoms to form a new unit called a molecule. Simple 

molecules can be made of the same kind of atom, like hydrogen, nitrogen, or oxygen molecules 

which have only two atoms each. Or different atoms can attach like two hydrogens and one 

oxygen to form a water molecule. Examples of bigger molecules are found in oil which consist of 

strings, or rings, of a few to more than twenty carbons with attached hydrogens. Then, there are 

very large molecules like DNA that have hundreds of millions of atoms of many different kinds. 

 

Quarks: Scientists discovered that besides the well-known building components for atoms (protons, 

neutrons and electrons), there are over 200 other fundamental particles (photons, W bosons, Z 

bosons, gluons, Higgs bosons, gravitons, muons, neutrinos, etc.). In 1969 Murray Gell-Mann and 

George Zweig independently proposed that, just as atoms are composed of smaller particles, all 

the known elementary particles were composed of a smaller set of particles too. These are called 

quarks. There are six types, or flavors, of quarks: up, down, strange, charm, bottom, and top. 

George Zweig, despite his contributions to a theory central to modern physics, was not awarded a 

Nobel Prize. A Nobel Prize award to Zweig would have required a second Nobel Prize for Gell-

Mann (he already won one in 1969 for his work on the theory of elementary particles) and some 

have speculated that this is the reason that Zweig did not received an award. 

https://store.steampowered.com/app/1237700/Building_the_Universe_The_Beginning_of_Time/
https://thestardustmystery.com/
https://thestardustmystery.com/
http://en.wikipedia.org/wiki/Murray_Gell-Mann
http://en.wikipedia.org/wiki/George_Zweig
http://en.wikipedia.org/wiki/Up_quark
http://en.wikipedia.org/wiki/Down_quark
http://en.wikipedia.org/wiki/Strange_quark
http://en.wikipedia.org/wiki/Charm_quark
http://en.wikipedia.org/wiki/Bottom_quark
http://en.wikipedia.org/wiki/Top_quark
http://en.wikipedia.org/wiki/George_Zweig
http://en.wikipedia.org/wiki/Particle_physics
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String Theory: There are two theories that are the foundation of modern physics: General Relativity 

(that describes gravity), and quantum field theory (that describes the behavior of the basic 

fundamental particles). String theory is being developed to bring both theories together. If we 

think of a guitar string, different notes can be played on the string. The string vibrates in ripples or 

waves like you see on water. In string theory, the elementary particles are thought of as the 

“musical notes”—or excitation modes—of elementary strings. In string theory, quarks are different 

excitations of the more fundamental strings.  

 


