


Letter from the Editors
Dear Readers of UnEarthed,

Having reached our 5th issue, our goals and aims have changed and improved just 
like this magazine has. Our student-led team of writers, editors, and designers are always 
trying to bring you the most interesting new developments in the world of science, his-
tory, technology, and the many other topics we cover here at UnEarthed. With all that in 
mind, on behalf of the UnEarthed team at the University of Pennsylvania, it is our pleasure 
to bring you GREEN.

When we think of green, we think of everything from clean household habits to dol-
lar notes to the Hulk. Here at UnEarthed, we will always choose themes with limitless 
boundaries, reflecting the limitless interests of our readers. One of the best parts of these 
open-ended themes is that they can be interpreted in various ways. This magazine is not 
just limited to the color green. We want you to investigate the green practices in your ev-
eryday life, the meaning of green in the movies you watch, or the impact of green living in 
places across the world. 

Our conception of “green” has a special focus on articles about the environment 
and ecology too. Science shows us that the Earth is warming, yet the urgency of climate 
change is not acknowledged by some people, and is even completely denied by others. 
We felt that writing articles about endangered animals, genetically modified plants, and 
ecological disasters was important for conveying the ways in which our environment is 
suffering. While this is not exactly the cheeriest topic, we know that young people are 
going to be instrumental in stopping climate change. Our readers might even be the sci-
entists that discover a solution or the lawmakers that enact real change! At the very least, 
we hope that we have inspired you to learn more about one of the topics in these pages.

It was a joy for us to put together this issue of UnEarthed for you. Be on the lookout 
twice every year to learn more and more about our world with each issue we put out, al-
ways with a different theme! And if twice every year sounds like too long of a wait, amaz-
ing news: UnEarthed has a digital branch too! Visit www.unearthedpenn.com to explore 
digital-only articles, fun quizzes, and informative videos—all uniquely made by our amaz-
ing Digital team especially for you! Also, all of our print magazines are uploaded to our 
website, so if you missed previous issues you can read them online.

You are always welcome to email unearthed.penn@gmail.com with suggestions to 
improve the publication or to recommend artwork that you would like to see published in 
future issues. And if you happen to be on social media, you can “Like” us on Facebook at 

“UnEarthed Penn” and follow us on Instagram @unearthed.penn. We hope you enjoy!

Aran McCay
editor-in-chief

Chloe Gong 
managing editor
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GREEN
MONSTER

THE

We all know that creeping feeling that comes when you 
compare yourself to others: a knot in your stomach, racing 
thoughts, trouble focusing. The Green Monster strikes again! 
But, much like the monsters we imagined under our beds at 
night, jealousy isn’t that powerful after all. Here are a few 

tips and tricks to help you when you feel it creeping in. 

1 It’s easy to get caught up in 
comparing yourself to others, and 
envy loves an over-thinker. Take some 
time to slow your thoughts down and 
to separate reality from imagination. 

Take a deep breath. 

2
The key here is that envy is fueled by 
a negative attitude. Do this to remind 
yourself that the most valuable gifts 
are those already within you. 

Think long and hard and list 
(in your head or out loud) at 
least five things you love about 
yourself. 5

Garlic is to vampires as happiness is 
to envy. Drive out that Green Monster 
with joy and laughter. 

Smile. Surround yourself with 
people and thoughts that bring 
you happiness. Remember that 
you are always enough. 

3
It is so easy to dislike a person whom 
we are jealous of to try to deal with 
our envy. Remember that every 
person has talents and good qualities, 
regardless of how many gadgets they 
own or friends they have. 

Do the same thing for the 
person you are jealous of; name 
at least five great things about 
them. 

4
You decide whether what another 
person does has an effect on you. If 
you feel yourself getting jealous of 
someone else, recognize this, but also 
remember that you control how much 
it bothers you! 

Look the Green Monster right in 
the eyes and tell him you’re in 
control!

Writing by JULIA HALAS  |  Design by SHARON KUO
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     You may have heard before from your 
friends, family, and teachers that too much 
plastic is bad for the environment. But what 
exactly makes things like plastic water bottles 
and single-use straws so harmful? What you 
might not already know is that the largest 
landfill in the world is floating right in the 
middle of the Pacific Ocean! This area is 
known as the Great Pacific Garbage Patch and 
it is a key to answering the question of why 
plastic is so harmful.
     In the year 1990, there was a massive spill 
of tens of thousands of Nike sneakers in the 
Pacific Ocean, and scientists noticed that 
many of these shoes never appeared onshore; 
they were caught in a gyre, a system of circu-
lating ocean currents.1 This lead to the discov-
ery of what is now known as the Great Pacific 
Garbage Patch. Even today there is garbage 
there that existed decades ago. Because plas-
tic is non-biodegradable, meaning it can’t 
completely break down into organic parts, the 
patch only grows bigger and bigger with time. 
Currently it is estimated to cover about 1.6 
million square kilometers of surface area. 
That’s twice the area of Texas or three times 
the area of France!2 Though, despite what you 
might be thinking, it doesn’t look like a giant 
island of garbage. It’s more like a giant area of 
cloudy water with big and small pieces of 
plastic moving around at different depths. 
This garbage can trap animals, prevent algae 
and plankton from getting the sunlight they 
need to create nutrients, damage boat and 
submarine equipment, litter beaches, and 

even harm the fishing industry.
     Over time, plastic does in fact break into 
smaller and smaller pieces known as micro-
plastics, but even those pieces are potentially 
chemically toxic. They create their own set of 
dangers by being difficult to clean up and 
animals often mistake them for food. For sea 
turtles that live near the patch, the majority of 
their diets are made up by plastic.1 And the 
harmful chemicals that get consumed by even 
the smallest creatures can become more and 
more concentrated as the chemicals make 
their way up the food chain, possibly leaving 
negative health impacts on the animals and 
eventually making it onto our own plates. 
With big and small plastics in consideration, 
more than a million birds and sea animals die 
every year from either consuming plastic or 
being caught in it.3
     Unfortunately, the problem in the ocean 
isn’t going to get any better without interven-
tion. By 2050, it is estimated that there could 
be more plastic than fish in the ocean.4 Lucki-
ly, if everyone does their part, we can make 
sure this won’t happen. Organizations are 
coming up with new solutions to quickly clean 
up the ocean, politicians across the world are 
making the environment more of a priority, 
companies are coming up with new packaging 
ideas that involve less waste, and now it’s up 
to you! We can all make an effort to create 
less garbage by buying goods that are reus-
able and making sure all our recyclables go in 
the right bin.

Seeker. (2018, December 3). The Great Pacific Garbage Patch Is Not What You Think It Is \ The Swim [Video File]. 
Retrieved from https://www.youtube.com/watch?v=6HBtl4sHTqU.
The Ocean Cleanup. The Great Pacific Garbage Patch. Retrieved from https://theoceancleanup.com/great-pacif-
ic-garbage-patch/.
Silverman, J. (2018, March 8). Why is the world's biggest landfill in the Pacific Ocean? Retrieved from https://-
science.howstuffworks.com/environmental/earth/oceanography/great-pacific-garbage-patch2.htm.
Science Insider. (2018, October 17). How Big The Great Pacific Garbage Patch Really Is [Video File]. Retrieved 
from https://www.youtube.com/watch?v=vrPBYS5zzF8.
National Geographic Society. (2012, October 9). Great Pacific Garbage Patch. Retrieved from https://www.na-
tionalgeographic.org/encyclopedia/great-pacific-garbage-patch/.
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Introduction
The color green evokes many emotions. Disgust, tranquility, health, renewal... and the list goes on. In many popular 
films, color is often purposely included in background scenes and lighting hues to add another level of emotion to 
a scene. For example, in the movie Gravity featuring Sandra Bullock, in the final scene, after Bullock crash lands 
from outer space, she emerges from the water into a lush and green landscape, which signifies new life and new 
beginning1. Our emotions can be altered subconsciously by the subtlest changes in a scene. But what if we take the 
power of color one step further by including green characters in film? What do Shrek, Master Yoda, and the Hulk 
all have in common? They are all green! Let’s dive into several green characters from popular films and explore 
how and why their green color is so meaningful to building character and story structure.

THE STORIES AND ADVENTUR S OF

Coming to a Near You. . 

Desig
n by D

N
A LIU

Writ ng by MEGHAN  IYER

References
1. The Beat. Baker, L. (2016, August 2). Manipulating the Audience’s Emotions with Color. Retrieved October 18, 
2019, from https://www.premiumbeat.com/blog/manipulate-emotions-with-color-in-film/
2. Marvel Cinematic Universe Fandom. Gamora. Retrieved October 18, 2019, from https://marvelcinematicuniverse.
fandom.com/wiki/Gamora
3. Star Wars Fandom. Yoda’s species. Retrieved October 18, 2019, from https://starwars.fandom.com/wiki/Yo-
da%27s_species/Legends

PO ULAR GRE N 
MOVIE CHAR T S

Conclusion
Though all three of these characters come from very different backgrounds and have unique stories, they all have 
one thing in common: they had no easy beginning and grew up surrounded by hardships and difficulties. But, they all 
overcame those difficulties to become extremely powerful and impactful characters in their stories. Their green skin 
represents that transformation and serves as a reminder to all viewers that no character is ever defined by the color 
of their skin, but instead by how they choose to define their life’s journey.

These characters only represent the color green, but the world of colors consists of so much more! I encourage you 
to think about why certain colors are used the next time you watch a movie! 

Master Yoda is perhaps best known for his small stature, greenish-brown wrinkly skin, and his 
long pointed ears. He also has a very unique style of language: he often takes common phrases 
and mixes up the words! For example, “it is a pleasure to meet you” becomes “A pleasure to 
meet you, it is”. During his 900 years of life, Master Yoda was the Jedi Grand Master during the 
time of the Galactic Republic and remains one of the most powerful Jedis in the history of the 
Order. Though the origin of his species remains unknown, due to his reptile-like leathery skin, 
many fans theorize that he is a hybrid of an amphibian and reptile.

Master Yoda is a symbol of wisdom, peace and harmony. He mentors many students, the most 
famous being Luke Skywalker. Luke Skywalker grows up with humble beginnings and as he 
enters adulthood, he remains uncertain about who he is or what his life’s purpose is. However, 
when he starts learning the ways of the Force from Yoda himself, he starts to understand who 
he is. In fact, his lightsaber (his Jedi weapon) radiates a bright green color, much like Yoda’s green 
skin. This is a powerful reminder to viewers that the color green represents goodness and that 
positivity always prevails over evil. 

Case Study 2: Master Yoda (Star Wars)

Shrek is a large, smelly and green ogre. For much of his life, he lives in a swamp in isolation be-
cause whenever he encounters humans, they all judge and make fun of him. He harbors these 
negative feelings and initially is very aggressive towards others. But when he first meets Princess 
Fiona (who wears a velvety green dress!), he falls in love and realizes that he is capable of more 
than just anger and hatred towards others.

At first, Shrek’s green skin is a reminder of his ugliness and disgust that individuals feel when-
ever they meet him. But he undergoes a transformation after meeting Fiona and realizes he can 
live and breathe through his green skin as a completely different individual!

Case Study 3: Shrek (Shrek)

Gamora is one of the five Guardians of the Galaxy, who are part of the larger cohort of super-
heroes in Marvel Cinematic Universe’s Avengers. Gamora is the last of her species, the Zeho-
berei, after Thanos, a power-hungry warlord, wipes out the population of her homeworld. She 
becomes his adopted daughter and is trained to become the Galaxy’s most powerful assassin. 
In the beginning of the first Guardians of the Galaxy film, Gamora comes across as cold and 
emotionless, incapable of love and feeling. However, after a series of events, she has a change 
of heart and turns against Thanos by joining the Guardians of the Galaxy. 

Gamora stands out due to her bright green skin. This may be due to the fact that she is supposed 
to look alien-like (she is from another planet) yet human, with attractive features. However, what 
if we take this analysis a step further? Recall that green is often used to signify new beginnings 
and renewal. Gamora comes from a very difficult background and upbringing. She witnesses her 
own parents and siblings getting murdered by Thanos. Perhaps her change of heart and purpose 
after joining the Guardians of the Galaxy is a means for her to undergo self-renewal and a new 
beginning.   

Case Study 1: Gamora (Guardians of the Galaxy)
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 You probably know polar bears as those 
large, white beasts who live up towards the 
North Pole. But they are also marine animals, 
who use sea ice as a platform to hunt and 
gather food. Each year, polar bears must 
migrate to places that have enough ice and are 
the right temperature for them. However, with 
global temperatures rising, sea ice is melting 
earlier in the Spring than in past years. This has 

desperate searches for food, a decline in their 
population, and the reproduction of smaller 
polar bear offspring.
         With faster-melting ice, polar bears 
need to travel farther and explore wider areas 
in search for food. As a result, some bears 
are relying more heavily on land sources of 
food, such as goose eggs, while others are 
forced to go further from the water into the 
nearby towns to search for food. There, they 
can sometimes be found dumpster-diving for 
scraps to eat. In fear of polar bear attacks, 

horns and blaring sirens.1 However, loud noises 
are not always able to convince a hungry, 

1200-pound polar bear (roughly 
the same weight as 20 nine-

year olds) to leave. Although 
it is rare, polar bears have 
attacked people, so it is 
important for polar bears 
to be in their natural 
habitat and not in towns. 
         Polar bears are 
having an increased 

amount of 
interactions with 
grizzly bears, 
who spend most 
of their time on 
land. This is due to 
polar bears having 
to search further 
inland for food 
because their sea-
ice is melting too 
soon. Since grizzly 
and polar bears are 

closely related, they are able to have mixed 
cubs known as pizzly bears, with large grizzly-
like heads and sandy fur. Although fascinating, 
this creates a problem for polar bear 
populations as full polar bears are having cubs 
that are only half polar bear. This is happening 
by most of the female polar bears mating with 
the male grizzly bears, leaving the male polar 
bear excluded and the future production of 
polar bears limited. Essentially, polar bears, 
who already have a threatened population size, 
are being replaced by pizzly bears. 
         Finally, polar bears are losing weight.  
Scientists believe that, each day a polar bear 
spends on land, it loses two pounds. According 
to a study done by Stirling and Andrew 
Derocher, polar bears weigh, on average, 60 
pounds less than they did 30 years ago.1 Due 
to their lighter weight, they are less likely to be 
able to stay warm and survive the cold 
winters. The ones that do survive, since 
they are smaller, have less nutrients 
to pass on to their cubs so 
they are producing smaller 
cubs, who are also less 
likely to survive.
         In spite of all 
this bad news, there 
is still hope for the polar bear. Their survival 
depends on the lessening of greenhouse gas 
emissions, which would slow down the drastic 
climate changes that are causing the rapid 
melting of the sea ice that polar bears depend 
on to survive. As long as they have ice to come 
home to, we can count on seeing these iconic 
beasts for years to come.
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Exchanging currency is a frequent hassle for global 
travelers. It’s even worse for those visiting the U.S. who find 
that, regardless of the value, all dollar bills come the same color. 
From the soulful blue of the British fiver to the striking yellow of 
a Brazilian twenty reais, paper money around the world tends to 
come in a rainbow of hues. So how come every freshly printed 
dollar from the U.S. treasury ends up the same faded green?

Even though 38 million notes are produced each day,1 
the history of the dollar bill goes all the way back to the Civil 
War. Before then, the United States had gotten by on a mixture 
of foreign notes, metal coins, and Continentals. But with the 
war draining their budget, the Union decided to fund itself 
by printing its own money, known as the classic “greenback.” 
The problem was how to make it secure, as counterfeiting—
the creation of fake money—was common before the war. 
Photography and printing enabled counterfeiters to scrape 
ink off of old bills and make new ones worth a hundred times 
more.2 The solution? Chemistry and good, old-fashioned patent 
theft. In 1857, Canadian chemist Thomas Hunt devised his own 
anti-counterfeit ink for the city of Montreal, but an enterprising 
businessman quickly bought the formula and got the patent 
in the United States, claiming to have invented it himself. 
American chemists confirmed his boasts about how difficult 
the ink was to counterfeit by performing their own experiments 
on the chromium oxide-linseed oil mixture. Despite their best 
efforts, it was found to be stable and long-lasting, cheap to 
produce, and most importantly, green.

Back in the 1800s, photography was all black and white, 
so when taking photos of money, the green appeared black and 
blocked any attempts at forgery. Since the new green dye was 
also almost impossible to scrape off without damaging the black 
lines on the rest of the dollar, the American dollar’s greenness 
brought new strength to U.S. government.

Nowadays, counterfeiting techniques are so advanced 
that the color only plays a small part in protecting their worth. 
And yet despite hidden messages visible under ultraviolet light 
and holographic watermarks,3 the color green is still cherished 
as a staple of American money. It turns out that green, once 
designed to instill stability and wealth, is now a symbol of it.

REFERENCES
1. Facts About U.S. Money. Retrieved from https://www.factmonster.com/math/money/facts-about-us-
money
2. Melissa. (2016, February 29). Why is U.S. Paper Money Green? Retrieved from http://www.todayifoundout.
com/index.php/2016/02/u-s-paper-money-green/
3. U.S. Currency. Retrieved from https://www.bep.gov/uscurrency/history.html
4. U.S. Currency Education Program. https://www.uscurrency.gov/denominations/100
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GREEN SCREENING
What was the last film you watched 

that felt too real? The big screen has 
immersed us in all sorts of worlds, from the 
Marvel Cinematic Universe to the extrater-
restrial galaxies of Star Wars. We are able to 
journey with characters as they bravely 
fight beasts like Godzilla and unexpectedly 
befriend critters such as Dobby. However, 
we know that the actions are staged and 
the conversations are scripted. So, what 
makes movies and the characters within 
them feel so real?

The process of combining two images 
into one is known as compositing, which is 
how actors are able to play supernatural, 
unreal parts in cinema. For example, in 
Harry Potter, Daniel Radcliffe is transformed 
into a magical student at Hogwarts simply 
through compositing and special effects. 
This process of compositing can be gener-
alized as “matte imaging,” which was 
pioneered in 1918 by Frank Williams. 
Williams used a black background to make 
a picture consisting of a clear background 
and a black silhouette. The black silhouette 
was created by copying the image back and 
forth on film that only showed black and 
white contrast, until the actor was separat-
ed from the background. This technique 
was used and fine-tuned in film produc-
tions such as H. G. Wells’ The Invisible Man, 
where the main actor wore black velvet and 
gauze bandages under his clothing to help 
create the illusion of invisibility. This invisi-
bility was created when the actor took off 
the gauze, leaving black velvet that could 
not be separated from the black back-
ground and therefore hid the actor. Walt 
Disney advanced matte imaging even 
further with the Alice Comedies, which 
used a white background instead of black 
and succeeded in compositing an image of 
a live actress onto a cartoon background.

Compositing and matte imaging then 
evolved from a static background into what 
was called “traveling matte.” With this tech-
nique, a sodium vapor light was used as a 
form of lighting, which bounced off the 
screen into the camera to create a moving 
background, as seen in Disney’s Pete’s 

Dragon. These early days of compositing 
were revolutionary. They allowed the film 
industry to be creative and produce films 
that went beyond what is considered “real.”

Today, compositing is continually used 
but in a new form: green screening. With 
this process, composited images are 
filmed at the same time, rather than sepa-
rately as seen with with the traveling 
matte. With green screen filming, there are 
three key elements accounted for: the 
foreground subject (actors and props in 
front of the colored background), the 
colored background, and the target back-
ground that the actors will be placed in for 
the film itself. For instance, with Star Wars, 
the foreground subject could be Darth 
Vader and his lightsaber, the colored back-
ground would be the green screen, and the 
target background could be his Death Star 
in space.

The question you may be asking is: 
“Why the color green?” Color film has 
become far more prevalent than black and 
white, and green is least like human skin 
tones, so actors could be easily separated 
from the background. However, if the actor 
has a green costume on, blue screens are 
commonly used in place of green with sim-
ilar intentions. For example, Kermit the 
Frog would be hard to separate from a 
green background, whereas a creature 
from Avatar would be difficult to remove 
from a blue. Once filmed in front of a green 
screen and separated, actors can then be 
placed into images and backgrounds gen-
erated by computers in a process called 
“chroma keying,” a modern day technologi-
cal practice that has changed the film 
industry. 

Overall, green screens are important for 
making the filming process cheaper, 
because production does not have to take 
place in inaccessible or expensive loca-
tions. Beyond this, it has been used in 
other realms beyond film, such as on 
weather channels and entertainment 
shows. Without them, films and television 
programs we have come to love could not 
break through the barriers of reality.

REFERENCES:
Foster, Jeff. (2014). The Green Screen Handbook. 
What Is Chroma Key? - Definition from Techopedia.  Retrieved from
https://www.techopedia.com/definition/476/chroma-key
Why Are Green Screens Green?(2016, January 21). Mental Floss. Retrieved from 
http://mentalfloss.com/article/73988/why-are-green-screens-green.
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RHINOS
Save the

For 40 million years, the rhinoceros has been walking the Earth. However, today, with rapidly decreasing 
numbers, they are in danger of becoming extinct. Currently, there are five species of rhino, and three of them 
are considered “critically endangered.” This means there are so few of them in the world that they are very likely 
to become extinct if they can’t repopulate fast enough, either in the wild or with help from humans. These five 
species and their endangerment class are:¹
1. The Black Rhinoceros: Critically endangered.
2. The White Rhinoceros: “Near threatened”. This means that they may become critically endangered soon.
3. Greater One-Horned Rhinoceros: “Vulnerable”. This means they could become endangered soon if their 

numbers do not increase.
4. Javan: Critically endangered.
5. Sumatran: Critically endangered.

There are many reasons why populations of rhinos are 
decreasing; however, the two main reasons are poaching and 
loss of habitat.2 

POACHING
Poaching is when people illegally hunt and capture animals, 
usually for a specific purpose. In the rhino’s case, people 
hunt them for their horns. Afterward, the horns can be sold 
in secret. Rhino horns are considered to be very special and 
have many purposes, ranging from jewelry and decoration to 
traditional Chinese medicine. Furthermore, since the horns 
are so expensive, they can serve as a symbol of wealth, and 
people may carry them to appear richer. Black rhinos are 
especially at risk of poaching because they have two horns, 
which are considered more precious by poachers. Because of 
continuous poaching, rhinos are rapidly decreasing in number.

LOSS OF HABITAT
A habitat is the natural home of an animal or plant. Javan and 
Sumatran rhinos live in Asia, while Black, White, and Greater 
One-Horned rhinos live in Africa.3 Over the years, the human 
populations of these places have increased—leading people 
to clear away trees, grass and bush to build new houses, 
ultimately leaving less space for rhinos to occupy. Since their 
habitats are so hot, rhinos need trees to shelter from the sun. 
Also, trees are a source of food for them. Rhinos 
like to roam free, and walk around large areas. 
They need a lot of space to thrive, so 
overall, their life expectancy decreases 
when people invade their home.

SAVE THE RHINOS!
Rhinoceros are important for many reasons. Not only are they 
walking reminders of the natural history of the world, having 
been around for longer than humans, but they are also a 
vital part of the habitats and communities in Asia and Africa.4 
Rhinos are considered mega-herbivores because they rely on 
a large amount of leaves and fruit from trees and bushes for 
food. Since they eat so much, they play a huge role in cleaning 
up the landscape. Also, savannahs—the land where the rhinos 
live—play a big role in taking up and storing excess carbon 
dioxide in the atmosphere, an essential process in slowing 
global warming.5 If rhinos cannot maintain this land, then the 
land won’t be able to play its role in creating a place for all of 
us to live.
    Recently, many countries and organizations have been 
working together to save the rhinos. Some countries are 
enforcing stricter laws for poaching, while other organizations 
are informing locals about how they could help. Some 
conservation scientists have even placed rhinos in protected 
areas where they can reproduce in an artificial setting and 
help increase their population. This means that even though 
the rhino population continues to decrease, we are making 
some progress! 

REFERENCES
1.  Rhino populations: Rhino Facts: Save the Rhino International. Retrieved 
from https://www.savetherhino.org/rhino-info/population-figures/.
2.  Why are rhinos still an endangered species? Retrieved from https://
www.helpingrhinos.org/why-are-rhinos-endangered/.
3.  Check out the Rhino! (2019, July 1). Retrieved from https://www.awf.org/
wildlife-conservation/rhinoceros
4.  Rhino Extinction Could Be Catastrophic. (2016, May 2). Retrieved from 
https://babyrhinorescue.org/rhino-extinction-could-be-catastrophic/
5.  Lund University. (2015, May 21). Savannahs slow climate change, 
experts say. ScienceDaily. Retrieved from www.sciencedaily.com/releas-
es/2015/05/150521144102.htm
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One would imagine that as you heat a 
black-body, it emits light that is brighter 
and brighter as time goes by. However, as 
the temperature increases, the brightness 
of the object actually reaches a maximum 
at a certain wavelength.  From this, it was 
concluded that an object at a certain 
temperature will have its maximum 
brightness at a particular wavelength.

It may seem we have come a long way 
without talking about stars, but here is the 
catch: stars are essentially black-bodies. 
Stars emit electromagnetic radiation with 
different wavelengths, and as the 
temperature of the star rises, the radiation 
it emits has smaller wavelengths. At their 
maximum brightness, cold stars emit light 
with wavelengths closer to red, so we can 
have red, orange, and yellow stars. Hotter 
stars peak with wavelengths closer to blue, 
so we have blue stars.

Therefore, to have a green star we would 
need to have a star at a certain 
temperature such that it achieves its peak 
brightness while emitting green 
wavelengths. The Sun peaks in the 
blue-green part of the spectrum, so why is 
it not green? Even though the sun can emit 
green light, it also emits light from all over 
the spectrum causing its overall light to be 
white.

If you look up on a night with clear skies, 
there is a good chance that you will see a 
large number of white dots. The perceived 
whiteness of stars does not mean that they 
are white, though. They could also be red, 
orange, yellow, or even blue. Then surely 
there must also be stars that are green, 
right? 

There are, in fact, no green stars. And to 
answer why, we first need to understand 
what causes different colors of light and 
why objects shine when they get hot.

Light can be characterized as a wave, which 
is a repetitive disturbance that travels 
through space. The wavelength, which is 
the distance between two peaks of the 
lightwave, determines its strength. The 
intuition behind this is that if the 
wavelength is short, then the wave can 
travel more distance in less time; it is 
“faster,” and so it has more energy.

A photon can have many wavelengths, some 
of which lie in the visible light spectrum, 
which is the group of light humans are able 
to see as colors. The spectrum spans the 
seven colors of the rainbow. Light with 
colors closer to violet have smaller 
wavelengths and are more energetic, while 
colors closer to red have longer 
wavelengths and are less energetic! If 
enough waves with distinct wavelengths 
from the visible spectrum are combined, we 
see white light! 

All things in the universe naturally emit 
radiation, or light. As we heat things, they 
start to emit light with different 
wavelengths at any given time. As the 
object gets hotter, it can emit radiation with 
even smaller wavelengths, in addition to 
the light it already emitted. Picture a piece 
of metal. If you continually apply intense 
heat to it, at some point it will start glowing 
red, then white, and it will grow brighter 
and brighter as its temperature increases. 

Next, imagine a perfect object that can 
absorb all of the radiation given to it. This 
object can also emit all of the radiation it 
absorbed. This is known as a “black-body.” 
This “ideal” object can help us make 
accurate approximations for things that 
happen in real life. However, while 
performing experiments with objects that 
behave just like black-bodies, scientists 
started noticing that their observations 
were very far off from what they expected.

The color of a star depends only on its 
temperature. For cold and hot stars, the 
distribution of wavelengths is mostly 
uniform, so these stars emit light waves 
that mostly have the same wavelength. 
However, for the stars that are not either 
super cool or super hot, the light waves 
they emit can have different wavelengths.

Even if the star has a slight tendency to 
emit a particular wavelength, the fact that 
it also emits other wavelengths at the same 
time means that the light waves will 
combine. Therefore, from these stars we 
will only be able to see the combination of 
such wavelengths, which comes off mostly 
as white light! To summarize, stars will lean 
towards emitting evenly blue light or 
emitting evenly red-yellow light, or 
something in between, which means the 
resulting light will be white. 

While there may not be green stars, this 
does not mean that nothing in space is 
green. For instance, some observers might 
look at a group of stars that are very close 
and see them as a single green object. 
There are also Green Ring nebulas, which 
are clouds of dust and gas that one day 
could become a new star. The universe is 
filled with beautiful and colorful objects 
that are always surprising and intriguing! 
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What if someone told you that honeybees are 
responsible for preserving the world as you 

know it?  Believe it or not, it is true!  
 
The honeybee is a keystone species in our 
ecosystem.  A keystone species is defined as 
being critical for the survival of other species 
and keeping communities of living and nonliving 
things, otherwise known as ecosystems, intact.1 
Because of honeybees’ role in widespread 
pollination, they are absolutely necessary for 
ecosystems to function properly.
 
Bees are busy travelers, visiting many plants and 
helping them produce offspring. The honeybee 
species is the most frequent visitor of naturally 
occurring plants around the world. The species 
has 80 established plant-pollinator networks, 
meaning that honeybees interact with 80 
different species of plants, facilitating their 
pollination.1 Potatoes, onions, broccoli, apples, 
strawberries, roses, and plenty more plants 
depend on honeybees. Bees transfer pollen 
from one plant’s anther to another plant’s 
stigma, which enables the fertilization and 
production of seeds. With their far and frequent 
flights, honeybees are capable of pollinating 
plants just by dusting pollen off of themselves 
while flying over flowers. They can 
also cross-pollinate different 
species of plants when they 
interact and bump into one 
another.

You can find honeybees on every continent 
except Antarctica. Because of their abundance 
and far reach, it is extremely difficult to imagine 
a world without them. However, honeybee 
numbers have been in decline in recent years 
partly due to Colony Collapse Disorder (CCD). 
Colonies of bees perish when the majority of 
worker bees leave only food and a few nurse 
bees behind in the colony. Although a 
conclusive cause of CCD does not exist, many 
scientists theorize that pathogens and 
pesticides introduced by humans are major 
contributors.2

The extinction of a species, especially one with 
such a critical function, would cause many 
disturbances. A world without honeybees 
means that pollinating plants would cease to 
exist, and all the organisms dependent on those 
plants would not survive. Picture this: the 
honeybee goes extinct, and the blackberry plant 
that relies on honeybees dies with no offspring.  
Then, all blackberry plants are gone, which 
leaves the deer that feed on the berries with no 
food.  The deer now starve and die, and grizzly 
bears that feed on deer cannot find food, so 
they die as well. Since everything in an 
ecosystem is interconnected, this chain 
reaction is inevitable.  Without honeybees, 
entire ecosystems would be forever altered.

So, the next time you add a bit of honey to 
your pancakes or pass a beehive while 

walking, be thankful for those black and 
yellow buzzers.  After all, they maintain the 

world as we know it!
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Let’s Slow Down Fast FashionLet’s Slow Down Fast Fashion
   Have you heard of brands like Zara, H&M, or Forev-
er 21? These popular clothing retailers are renowned 
for their cheap prices and trendy merchandise. They 
are also, however, notorious for their negative 
impact on the environment. These companies rapid-
ly produce low-quality garments to keep up with the 
latest fashion trends, and they have emerged as 
leaders of the fast fashion industry. The contempo-
rary term “fast fashion” describes the rapid move-
ment of clothing from the catwalk to retailers, and 
then ultimately to landfills. Rather than producing 
clothing seasonally, popular fast fashion companies 
churn out new lines weekly, making clothing so 
cheap that modern consumers can afford to view it 

as a disposable commodity. Instead of investing in 
high-quality garments built to last years, customers 
prefer to spend their money on poorly made articles 
that can be tossed in the trash after a couple of 
wears. Fast fashion has become the second most 
polluting industry on the planet, but its effects 
stretch even further than the natural world.
    Though many argue that the spread of the fast 
fashion industry spurs economic growth in develop-
ing countries, a closer look at the conditions and 
wages of workers abroad tell a different story. One in 
six people in the world work in some part of the 
fashion industry, making it the single most labor 
dependent industry on Earth.1 However, laborers are 
drastically underpaid and exposed to hazardous 
conditions. Despite the health risks, workers remain
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at their posts due to a lack of alternatives. Poor devel-
oping countries often attract fast fashion retailers due 
to their lack of regulation, low wage-labor, and sheer 
desperation for new job opportunities. A major 
producer of garments for export to the global market 
is Bangladesh, a small nation located in South Asia. 
The Bangladeshi garment industry generates 80% of 
the nation’s total export revenue, but garment work-
ers continue to suffer in extremely poor working con-
ditions.2 Workers, 85% of whom are women, are paid 
well below a living wage (the minimum amount 
required to provide a family with shelter, food, and 
education).2 Factory owners often evade government 
inspections and force workers to toil in humid, 
dust-filled rooms that lack fire exits. Further, factory 
buildings themselves are commonly dilapidated and 
prone to collapse, but landlords refuse to fund 
repairs.3 Though consumers may be paying less to 
acquire cute clothing, exploited garment workers bear 
the costs.
    However, in the past decade, consumers have 
begun to call out fast fashion brands for their unethi-
cal and unsustainable practices. Individuals are 
demanding transparency from clothing companies, in 
order to ensure the fair treatment of workers and of 
our environment. Documentaries like The True Cost 
seek to expose the industry and educate the public on 
the dire effects of such a rapidly expanding industry. 
Even clothing companies are taking a stand against 
what appears to be limitless consumerism. For exam-
ple, Patagonia launched its “Don’t Buy This Jacket” 
campaign in 2011 to push consumers to purchase 
durable clothing and rethink their consumption.4  
Demand for clothing has increased over 400% in the 
past two decades, and our consumerist culture is not 
without consequence.5 It is easier than ever to make 
quick purchases online and avoid thinking about how 
it is feasible for a garment to be designed, advertised, 
produced, and shipped for under twenty bucks. We 
are  responsible for our actions, and it is our obliga-

tion as consumers to make informed purchases and 
choose brands who care more about protecting work-
ers’ rights and the planet than increasing profit mar-
gins. The first way to reduce our environmental 
impact is simply to buy less. An excessive, consumer-
ist lifestyle has become the norm in developed coun-
tries like the United States, but we have the freedom 
as individuals to rethink modern culture. Secondly, 
make a conscious effort to choose sustainable and 
ethical brands! More and more, brands are taking their 
social and environmental impact seriously. Reforma-
tion and Patagonia, for example, have built their 
brands around sustainability, and they sell clothes 
that are built to last. While these companies may be 
more expensive than their fast fashion counterparts, 
the garment quality is far higher, and they often use 
recycled materials to create their merchandise. Also, 
before throwing out old clothing, consider other ways 
to reutilize it. You could donate, recycle, alter, resell, 
or return your garments, all of which would prevent it 
from spending the rest of its lifetime sitting in a land-
fill and releasing harmful toxins into the atmosphere. 
Another alternative to buying from fast fashion com-
panies are purchasing clothing from thrift shops and 
second-hand stores. This alternative simultaneously 
reduces textile waste and supports the local commu-
nity. Mobile applications like Poshmark, Mercari, and 
Depop make it easier than ever to buy and resell 
clothing online. What one may discard may be anoth-
er’s treasure. 
    Today all that we have control over is our own 
actions, so we must commit to being informed con-
sumers and protest the fast fashion brands that oper-
ate in the shadows. It is essential to hold fast fashion 
companies accountable for their unethical methods 
and to demand complete transparency. The planet 
cannot sustain our current lifestyles, so it is import-
ant to slow down before making a purchase and think 
about who made it, and if it is even necessary in the 
first place.
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Imagine a world in which only the 
richest kings get to taste a Hershey’s bar. 
Or where two countries go to war over 
the last banana smoothie in existence. Or 
even a world where eating a burrito with 
guacamole costs more than triple its weight 
in pure gold! This sounds like something 
out of the imagination of a wacky science 
fiction writer, but the sad truth is that this 
world could very well be our own in the near 
future.

One of the reasons why plants like 
banana, cacao, and avocado trees are so 
easy to grow is that each tree is a clone of 
each other. A clone, in this case, is when an 
individual plant is completely identical to its 
parent. “Copying and pasting” the bananas 
that we all know and love by cloning keeps 
bananas looking and tasting the same way.

However, there’s a huge downside to 
this. Making all of the banana trees a clone 
of one another makes them more at risk 
to diseases. Out in the wild, animals that 
have genes that protect them from certain 
diseases are more likely to survive and pass 
on those healthy genes to their children 
in a process called natural selection. This 
prevents the species from dying off. If all of 
the members of a species have the same 
exact genes as one another, they can all be 
killed by the same disease. This is exactly 
what is happening with bananas and other 
clone crops.

The most popular banana clone crop in 
the world is the yellow Cavendish banana 
(the bananas you see at the grocery store). 

Saving Crops From Certain DoomSaving Crops From Certain Doom
Currently, the Cavendish banana is being 
killed off by a fungus called Fusarium 
oxysporum. Bananas don’t have resistance 
to this fungus, so they are dying quickly and 
there is danger that the Cavendish banana 
might even join dinosaurs on the grand list 
of extinct species.

Well, now what? Should we start 
keeping bananas in safes? Thanks to a new 
technique called Gene Editing, there is hope! 
Scientists have been using a microscopic 
machine named CRISPR (pronounced crisp-
er) that essentially works as tiny scissors 
to cut genes and change them. In 2018, 
scientists successfully edited the banana 
gene to protect it from the deadly fungus. 
Fortunately, there are efforts to use CRISPR 
on the dying banana clones, and in other 
cloned species like avocado and cacao 
trees, to make them resistant to diseases so 
that humans can enjoy banana smoothies, 
chocolate, and burritos for many years to 
come!
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   Music is everywhere. Whether you hear it on the radio, television, video 
games, or while streaming, most music you listen to is created using 
computer programs like Garageband, Protocols, Reaper, Logic, Ableton, 
and more. Despite their deceptively scary appearance, these applications 
are fairly simple to understand. 
   You may recognize the look of the blue and green tracks from GarageBand, 
which is Apple’s free music software and an important part of how music is 
made. The individual bars are called tracks. The blue ones are recordings, 
and the green ones use something called MIDI. Musical Instrument Digital 
Interface (MIDI), basically describes a sound made digitally. MIDI allows a 
user to try many different sounds without actually physically owning all 
the instruments required to produce them. 
When creating a MIDI track, you can either play into the application directly, 
using a keyboard plugged into your device, or you can write the notes in 
like in sheet music. The image below shows what a MIDI track looks like 
in Garageband. 
   The little lines on the green represent notes. This track for a piano sound 
is like a simple graph, where the pitch of the note gets higher as you get 
higher, and as you go to the right, time passes. The longer the length of 
the note in the MIDI track, the longer it is played as a sound. Once an 
artist has created a MIDI track, they can alter it by adding or removing 
notes, changing the instrument, and adding effects. The possibilities for 
what can be done with MIDI are virtually endless. 
   MIDI has revolutionized music, allowing anyone with a good amount 
of practice to produce their own music, and for a relatively low cost. If 
you want to give MIDI a try, Garageband is offered for free on all Apple 
products, and is easy to learn. YouTube also has many resources to help 
you get started. 
   Even touring artists use Garageband on occasion. Steve Lacy, an R&B 
artist featured on songs by artists like J. Cole and Kendrick Lamar, released 
an extended play record (EP) titled Steve Lacy’s Demo that was produced 
entirely using Garageband on an iPhone. Don’t be afraid to jump in and 
learn by doing — there is no real way to go wrong!

MIDI 
MUSIC
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