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DEAR READER,
As the academic year comes to an end, I am thrilled to present the fourth issue of STEMATIX as a
final edition for the 2017-18 school year! It’s been a fantastic year, and It is hard to believe that an
entire year has passed since we started this magazine. Our circulation has crossed the thousand
mark from the web statistics of unique viewers!
A lot of folks have asked me to share the story of how this magazine started. So, here it goes. Last
year, I camped with my Boys Scout Troop at Camp Wente in Mendocino County, CA during the final
week of Stem School and as a result, had to make up thirty-five hours of missed work. I was
thinking of ways to make up the hours and thought that a magazine for the students, by the
students, would be cool. I presented this idea to Ms. Lee and Ms. Wu, and they loved it. I started
seeking volunteers, and our first team of eleven was formed. It took us few months to get the first
edition out, and now there is no stopping us! What started as a makeup time project has evolved
into a circulating magazine with increasing viewership, thanks to the entire team.
Now that we have walking legs under us, we plan to make great strides in the coming years. We
recently partnered with Stanford University’s Pen Pal Program which gives us the opportunity to
get our science questions answered by Stanford University’s science mentors. This issue features
Q&A with Erin Sanders, a Developmental Biologist at Stanford. Make sure to check out this new
and knowledge-filled page!
That being said, the fourth issue of STEMATIX is titled “Save the World,” which is meant to
bring awareness about the many problems planet Earth is facing. The point of this issue is to
educate the reader and promote action as it is up to our generation to solve the BIG problems.
Reminds me of the late Michael Jackson’s song “Heal the World.”
Heal the world
Make it a better place
For you and for me
And the entire human race
There are ways to get there
If you care enough for the living
Make a little space
Make a better place
STEMATIX team wishes all of our readers a great summer! In the meantime, if you have any
questions or want to submit articles, please feel free to email me.

SINCERELY,
Saurav Gandhi

FOUNDING EDITOR, STEMATIX
gandhisunnyvale@gmail.com
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A CALL TO ACTION
BY SINDHU SAGGERI

Even though our 45th
president opposes the topic,
global warming is a (real)
serious issue, and it can,
and will be if we don’t take
any cautionary measures, a
threat to life as we know it.
Global warming is a term used to
describe the gradual increase of
temperature due to rising
amounts of greenhouse gases
being released into Earth’s
atmosphere.
When greenhouse gases enter
the atmosphere, they trap heat,
thus resulting in increased
temperatures on Earth. Carbon
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dioxide and methane are two
common greenhouse gases and
they are released through the
burning of fossil fuels and the
digestive system of animals.
While China leads the race
with about 9,000 million metric
tons of CO2 emitted in a year,
the United States follows closely
behind at approximately 5,000
million metric tons. It is essential
that we start acting now to
decrease carbon fuel emissions
because global warming can
have serious effects. If one
wants to keep their popsicle
from melting into a sticky puddle

in less than a minute, they need
to start driving less and walking
more. It is the greenest thing
one can do for their
body!
The Paris Climate Agreement,
signed by 196 parties in late
2015, intends to “strengthen the
global response to the threat of
climate change by keeping the
global temperature rise this
century well below 2 degrees
Celsius above pre-industrial
levels and, to pursue efforts to
limit the temperature increase
even further to 1.5 degrees
Celsius.” (United Nations Climate
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Climate Change)
According to the terms of the
Agreement, no party can
withdraw until November 2020,
and no party can officially state
it’s intention to leave until 2019.
President Trump has unofficially
declared his plans to withdraw
from the accord. “This is to
inform the Secretary-General, in
connection with the Paris
Agreement, adopted at Paris on
December 12, 2015 (“the
Agreement”), that the United
States intends to exercise its
right to withdraw from the
Agreement.” (Climate Change
News) President Trump claims
that the Agreement
economically harms the United
States by restricting carbon
emissions.
Evidence from NASA shows
that temperatures have risen
about 2 degrees Fahrenheit (1.1
degrees Celsius) since the 19th
century. The oceans have been
affected by these ascending
temperatures. “Data from
NASA's Gravity Recovery and
Climate Experiment show
Greenland lost 150 to 250 cubic
kilometers (36 to 60 cubic miles)
of ice per year between 2002
and 2006, while Antarctica lost
about 152 cubic kilometers (36
cubic miles) of ice between 2002
and 2005.” (NASA Global Climate
Change) In the past century,
global sea levels have risen by 6
inches!
There are many ways you can
do your part to help reduce
carbon dioxide emissions. Eating
locally grown foods will use less
transportation. Fewer
transportation results in less
gasoline consumption, which
contains carbon. You can also
invest in an electric car, or walk!
“Walking 1.5 miles would
generate less than a quarter of

the greenhouse gas that would
be emitted if the person drove
the same distance.” (American
Progress) Deforestation can
contribute to global warming, so
use fewer paper products.
There have been many
technological advances that help
reduce carbon emissions. LED
light bulbs use 70% less energy
than incandescent light bulbs.
Solar panels generate zero
greenhouse gasses. Electric
cars are very environmentally
friendly. “Battery electric vehicles
(BEVs) don’t produce any tailpipe
emissions, which are known to be
a serious threat to human and
environmental health. In
comparison, the average gasoline
car produces over 350 grams of
CO2 per mile.” (Fleet Carma)
Many companies are striving
to do their part to help reduce
greenhouse gas emissions. IKEA
is an environmentally friendly
company as 50% of the wood
they use is derived from
sustainable foresters. Panasonic
aims to use more and more
efficient, renewable energy. Nike
redesigned their boxes to
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reduce waste and is committed
to eliminating chemical
discharge. Patagonia is also very
environmentally friendly. “In
2016, they pledged $10 million
of their Black Friday sales to
grassroots environmental
groups dedicated to preserving
and improving the planet.” (99
Designs)
Lush Cosmetics uses allnatural, 100% vegan ingredients
and tries to reduce packaging
waste. The plastic
they use to package their liquid
products is 100% recycled
plastic. Apple powers its offices,
stores, data centers, and
headquarters in California with
solar energy. They also use
recycled paper in their
packaging. “99% of the paper in
their packaging is recycled or
sustainable.” (99 Designs).
People all over the world are
educating themselves and
others on what global warming
is, what causes it, and how they
can play a role in stopping it.
Today is the day to do your
part and reduce your carbon
emissions!
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An
Ecological
Collaboration
BY AAYUSH SUGALI
Global Warming and Climate Change are
one of the most well-known, and maybe
even the most. significant problem the
world is facing. Global warming is the rise in
the average temperature of the Earth's
climate and its related effects. Climate
change has many drastic consequences,
such as increased temperatures and water
shortages. Many governments all around
the world are working on efficient ways to
combat climate change. The French
government is teaming up with nations like
Austria and Turkey to ban the production of
all gasoline and diesel cars by the year
2050, allowing only electric, fuel cell, etc.
cars to be legal in those nations.
Another environmental dilemma the
world is facing is biodiversity crisis.
Ecosystems that are biodiverse
mean that there is a greater variety of
plants and animals in an ecosystem.
Biodiversity contributed to the sustainability
of an ecosystem, because the more
biodiverse an ecosystem is, the easier it is
for an ecosystem to survive while in the
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face of external stress, which can include
species extinction, habitat destruction, etc.
The U.S government is currently
collaborating with South American
countries like Colombia, Brazil, and Peru to
restore habitats like the Amazon Rainforest
and the Hoh Rainforest, to further enhance
the biodiversity structure of the ecosystem.
The collaboration displayed by all of the
world’s countries shows how the world is
still able to come together to solve a
globally feared problem, putting all our
disputes aside, and focusing on solving an
almost unsolvable dilemma, for the better
of humanity.
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SOLAR PLANES
BY LORENZO BERONILLA

With global warming being
more prominent than ever in our
world, what can we do to save
our planet? We can start by
figuring out what the most
significant cause of our
problems are and try to
eliminate them.
One of the most significant
pollutants is transportation,
more specifically gas-powered
transportation.
A notable contributor to this
cause is transportation by plane.
The Boeing 777-200LR will burn
an average of 6.8 tons of fuel an
hour. Yes, this is a huge plane,
but it is also quite efficient by
today’s standards. With a few
hundred of these flying about
the consumption adds up. And
this is just a fraction of the
number of other airlines around
the world that make many trips
a day.
These alarming numbers led
companies like Solar Impulse to
begin the search for alternative
methods of power. They created
the first and so far, the only
solar-powered aircraft to
circumnavigate the planet.
With 17,248 solar cells on board
and two large batteries, the
plane was able to make long
flights during both night and day
stopping only 17 times
throughout the entire trip.

It seems like solar air
transportation is right around
the corner; however, we might
not be as close as you think.
While the plane did manage to
circumnavigate the globe, it was
not without problems, as
with any first. The aircraft was
extremely fragile which caused
significant flight delays which
sometimes lasted for months.
Thermal damage, unpredictable
weather activity, unavailability of
solar power during
some seasons were some of the
challenges faced by the Solar
Impulse aircraft which added
significant travel time to the
intended journey.
The NASA Pathfinder was
another solar plane similar to
the Solar Impulse, except for the
fact that this one was
unmanned. It helped eliminate a
lot of weight because there was
no need for life support systems,
food, water, or the human itself.
Weight is crucial when it comes
to making a solar plane and
eliminating one, or more
substantial piece of weight can
make a significant difference
allowing for the installation of
bigger batteries or more
powerful engines.
Both of these projects were
nowhere near able to carry more
than one person if even that,
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which implies that solar mass
transportation might not be the
near future of space travel. It is
not to say that it is impossible;
however, there are a few main
challenges to tackle before
making any significant progress
in this field.
One of the main problems
with solar power and electrical
power, in general, is weight
carrying capacity. The current
battery technology stores only
limited energy per unit mass
which requires the use
of a significant number of
batteries to make an intended
flight. Another main problem is
power output.
The Solar Impulse had an
average of 43 mph. Most
highway speed limits are higher
than this, meaning that you
could theoretically travel faster
in a car that in the Solar Impulse.
Low speed and low weight
carrying capacity are the two
main challenges that need to be
overcome to make these solar
powered planes available for
commercial flights. Our research
for alternate power sources for
flight is ongoing. Biofuels, fossil
fuels, solar power, wind power,
aerodynamic designs of aircraft,
are few of fields with continuous
research and someday we will
figure out the right mix that will
make solar planes a reality. All
we have to do is keep trying!
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10 WAYS YOU CAN SAVE THE WORLD
BY AKSHITA PONNURU

PICK THAT UP!

STOP THOSE CARS!

People tend to be lazy especially when it comes
to their trash. If they do not have a trash can close
by, they do not want to go search for one. Littering
is extremely widespread, and it leads to mosquito
breeding, germ infections, and soil pollution. Such
a simple act of putting a piece of trash in its proper
place is a step closer to a better environment. Next
time a piece of trash is lying around, please
consider picking it up!

Cars, trains, buses, motorbikes, name any
vehicle and it is a source of polluting our planet
Earth. No one desires to live in a community where
the air is almost unbreathable because of
pollution. No one wants to drink water, which is
contaminated. Just because transportation plays a
significant role in our daily lives, doesn't mean we
should not play our part in reducing the pollution.
Next time, please consider walking or biking to
places where possible and help reduce the
pollution.

CLOSE THAT TAP!
The entire world population together wastes
about a trillion gallons of water every year. Every
time we turn on the tap and let the water run a
little longer than required, we waste water.
Anytime we turn on the laundry or washing
machine without a full load we waste water. Pay
attention to the current water usage and waste.
Simple acts like turning off the tap while brushing,
drinking tap water instead of bottled, turning off
the sprinklers in the rainy season can make a big
difference and helps conserve
water.

BUY LOCALLY
GROWN FOOD
When food is transported from far away,
locations have a significant impact on the
environment. It results in increased air pollution,
gas emissions, and consumption of fuel. Besides,
the food might not be that fresh, because of the
transportation time. By reducing the farm to the
table time, not only do we help the local economy,
but we also help the environment and help
ourselves by eating nutrient-rich food.
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TURN OFF
THOSE LIGHTS!
61% to 68% of energy gets wasted every year.
Our world is full of energy consuming items like
lights, phones, appliances, and even cars! Consider
turning off the lights when not in the room,
unplugging devices and appliances when not used,
since it does not take much to be environmentally
conscious.

PROTECT TREES!
Thousands and thousands of acres of trees
have been cut down for a variety of reasons like
wood for construction, land for building, and
paper for our use. If we continue this rate of
destructions of trees, our air, soil, and water which
trees clean will become polluted which will
eventually threaten our survival. Please protect the
trees that grow in the neighborhood and if
possible, help plant a few new ones.
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USE RENEWABLE
ENERGY
Humanity has imposed a massive demand for
fossil fuels whose supply is depleting by the day.
Excessive use of fossil fuels is considered to be the
root cause of global warming. Hence, there is
substantial need to tap renewable sources of
energy like wind and solar energy. Solar power is
the considered the cheapest form of renewable
energy and solar panel adoption is widespread
around the world.

UPCYCLE
Creatively reuse items identified as unwanted
instead of adding them to the trash pile. Not only
will it help in curbing the amount of trash that gets
generated, but it will also help the environment
and reduce our carbon footprint. Get the creative
juices flowing!

RECYCLE FOOD!
Around 7 million tons of food goes to waste,
and to help that number go down people have
started to recycle food. Food scraps need to be
collected separately from the garbage. In-vessel
composting and Anaerobic Digestion are two ways
food scraps get recycled. Recycling food not only
helps the environment by reducing the production
of methane gas, its use as compost also helps to
increase soil health.

MAKE PEACE
NOT WAR!
Weapons of mass destruction used during wars
have a catastrophic impact on our ecosystem, our
environment, and our health. Humanity witnesses
the devastating effects of wars for centuries and
hence next time, in the face of war, let&#39;s give
peace a chance as suggested by John Lennon!
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WE'RE ALL GONNA DIE!
BY SINDHU SAGGERI

NUCLEAR WAR!
a. Imagine this: One hot afternoon, the sweet smell of
watermelon fills the air as you take an enormous bite. The
grass cushions your head as you lean back and study fluffy
white clouds in a bright blue sky. All of a sudden, your mom
(or dad) runs into the backyard screaming. “NUCLEAR
ATTACK!” Panic explodes and you feel your heart pounding.
b. If North Korea were to launch an I.C.B.M. (Intercontinental
Ballistic Missile), it would only take about half an hour to
reach California. U.S. satellites would detect the missile
almost instantly because of it’s infrared heat signature. They
would also calculate the trajectory of the launch and whether
the U.S. was the target.

ALIEN
INVASION
You can’t count this out! Who
knows, maybe aliens are headed
towards us this second!

c. If the U.S. was the target, an intercepting system called the
G.M.D. (Ground-based Midcourse Defense) would try and
intercept the warhead (the actual bomb part) while it is in it’s
“midcourse phase”, which takes place in the atmosphere. The
only problem is, the G.M.D. is not the most successful
inceptor. Even though the two most recent tests succeeded,
it has failed to destroy “warheads” in six recent tests since
2004.
d. If everything fails and the missile hits San Francisco, “It
would produce a mile-wide fireball with gale-force winds
hotter than the surface of the sun. The blast would instantly
incinerate tens of thousands of people — and some
downtown neighbor hoods are as dense as 70,000 people
per square mile. Everything would be on fire; transportation
infrastructure would collapse; and radioactive nuclear fallout
would sow death across California for hundreds of miles in
every direction.” If the missile was launched into the center of
the U.S., 70-90% of all Americans would be dead within a
year.
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GLOBAL
WARMING
If temperatures rise, then all the ice in the sea
could melt and drastically raise sea levels.
According to National Geographic, the seas
would rise by 216 feet! This will flood lots of
inhabited land and wipe out ill-fitted animal
species. Humans will either die of starvation
due to the drop in non-aquatic life
forms, or die of fast spreading disease caused
by the compaction of people moving in from
the flooding.

ASTEROID
IMPACT
If an asteroid about 60 miles wide hit the
planet, everyone and everything on earth
would die. “What would happen if a smaller
asteroid, one the size of a house, crashed into
Earth at 30,000 miles per hour? Experts say it
would flatten concrete buildings up to a half
mile from where it hit. What if the
asteroid was the size of a 20-story building? It
would flatten all the buildings within five
miles.”
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VERTICAL FARMING
BY NEHA MANDAVA
Did you know that in a few years’
time, all natural resources in the
world will be completely wiped
out? That is why everyone has to
pitch in to help live in an
environmentally sustainable
way. One-way people are
improving the environment is by
growing plants in vertical farms.
Vertical farming is the
practice of producing food and
medicine in vertically stacked
layers, vertically inclined
surfaces or integrated into other
structures such as in a
skyscraper, used warehouse, or
shipping container. You can
create a vertical garden virtually
anywhere including your own
house. This unique way of
farming may seem odd, but it is
environmentally friendly. In the
vertical garden, you can grow a
variety of plants and vegetables.
Lettuce, chives, basil, parsley,
flowers, and cherry tomatoes
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are among the plants that grow
well in a vertical garden.
A benefit to using this type of
farming is that it is space saving.
If you want to have a little
garden inside or outside your
home, you only need small floor
space and some ceiling space to
grow your plants. However, just
like a real garden, a vertical farm
will need some sunlight and
water depending on the type of
plant. A typical vertical farm has
a glass or plastic tiers so the
sunlight can get through easily.
All your work will be worth it to
see your little plants grow.
Vertical farming doesn’t just
save space. It also saves fossil
fuels. A typical farm in the US
uses machines to cultivate the
crops, not manual labor. With a
vertical farm, it is easy to grow,
and pick your crops, and it
doesn’t take much work. Regular
farms also burn fossils fuels

because of the transporting of
crops. Vertical gardening burns
little to nothing of fossil fuels, as
it hardly requires machinery.
Crops grown on vertical farms
are also clean and healthy for
people to eat. In fact, by
eliminating a significant
percentage of land dedicated to
traditional farming, there are a
number health advantages
regarding the restoration of
ecosystem services, and for the
improvement of biodiversity and
ecosystems functions as well.
Many local vertical farmers
are very environmentally
sustainable because of their
limited water usage. Not only are
a lot of these types of farms all
natural and don’t use any
pesticides, but they are wasteefficient, meaning they don’t
have as much food and fuel
waste as conventional farms and
food factories.
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Another advantage of vertical farming is that it
guarantees year-round crop production. Since these
farms are typically grown inside, they are not
exposed to elements such as the snow, rain, and
excessive sunlight. Some crops that only grow in
specific seasons can now grow anytime because
they remain unexposed to any harsh weather
conditions. When crops are being grown on
conventional farms, they are also prone to rotting
and being consumed by little vermin, fungi, bacteria,
and insects. With a vertical garden, your plants will
be perfectly safe from any damage.
In addition to all of these reasons, vertical farming
also creates new urban employment opportunities,
controls vermin and other pests, reduces the risk of
infection from agents transmitted throughout the
agriculture, adds energy back to the grid using
methane generation, and makes use of abandoned
and unused properties. There are many
environmental, cost, and time benefits to this type of
farming, and recently, people in the world are
starting to be more aware of how much
conventional farming is harming the ecosystem. One
company that is doing this is Aerofarms.
Aerofarms specializes in vertical farming. It grows
plants in stacked rows that reach to the ceiling
without natural sunlight or soil. The chief executive
and co-founder of AeroFarms, David Rosenburg
says, " On average, we&#39;re growing in 16 days
what otherwise takes 30 days in a field—using 95
percent less water, about 50 percent fewer
fertilizers, zero pesticides, herbicides, fungicides.”
This company is working to help save the
environment one step at a time. AeroFarms grows
its plants using aeroponics, a system which sprays a
mist on the plants and then generates
photosynthesis. This process is quick and efficient
for growing a large variety of plants in abundant
amounts.
Vertical farming has a low negative impact on the
environment. It doesn’t yield carbon emissions, use
a lot of water, or use many nutrients, either. But it
does produce fresh, authentic foods that are safe to
eat. So, if you’re looking to eat locally grown, organic,
and inexpensive fruits and veggies, vertical farming
may be best for you.
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TINY HOMES
BY AMINAH HEDGES

There is a Green Home trend
sweeping the nation, stemmed
from our desire to build energy
efficient and eco-friendly homes.
Tiny homes are small green
homes. Typically clocking in
under 400 square feet, these
houses are minuscule compared
to an average suburban home.
Tiny homes are handmade and
custom made for the owner.
Whether for freedom of mobility,
sustainability, or ease of living,
people are slowly moving
towards these smaller houses. In
the modern day, there is a great
need to sustain affordable
housing, which tiny houses can
supply.
Houses are one of the most
wasteful parts of human’s
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impact. Carbon dioxide and
greenhouse levels in the
atmosphere are rising rapidly
due to human actions, such as
deforestation and heating
houses which leads to rising sea
levels and extinction. About 75%
of the electricity used is in
houses which is enormous,
especially considering that all
that energy is just consumed
and not produced. Tiny houses
have a smaller footprint than a
typical house, which lessens
their impact.
One of the things that make
tiny houses green is their use of
recycled materials. Plenty of tiny
houses are built from reused
wood and even shipping
containers. Not only does this

give tiny houses a certain
charm, but it also saves perfectly
good resources from ending up
in the landfill. According to
Hilarie Kaczetow, a tiny house
owner, and builder, “A lot of the
materials [in my home] was just
as much free and reclaimed stuff
as I could use. Why bother
buying new stuff when there’s
already plenty of good stuff
already out there.” It takes about
half of a logging truck to build a
tiny house, even less if one uses
older materials which is 14 times
less wood than the 7 logging
trucks it takes to build a
standard home. Far less useless
household junk can fit inside of a
tiny house, despite any
innovative storage solutions.
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Tiny house living is about only having the bare
necessities and living small which results in significant
savings of natural resources and reduced
environmental impact.
Despite their small size, tiny houses still manage to
have most modern amenities. Tiny house owners
have found ways to use far less electricity than an
average home. Most tiny houses have solar panels on
the roof to collect sunlight. The smaller area
contributes a lot to their efficiency. It takes less energy
to heat and cool a tiny house, especially if it is helped
along by a wood burning stove. Less dependency on
nonrenewable energy sources and the use of
renewable energy sources makes tiny houses
extremely eco-friendly.
The future of tiny houses looks bright too. People
are already designing more affordable housing and
are coming up with more innovative designs for tiny
houses. Modular tiny homes are composed of smaller
sections, and this allows the homes to be more
customizable. Sections can be moved around and
resized to fit the owner&#39;s needs. On top of this,
technology integration in tiny houses is on the rise.
TVs folding into walls, and the entire house controlled
by a remote is not only plain cool, but it will also allow
for more to be fit into tiny houses. The more
efficiently spaces are used, the more effective it will
be for everyday people to live in.
Tiny houses are a great alternative to modern
housing, but some changes, especially around
people’s mindset, is required. First off, people need to
get over the idea that living larger is better. Many
places have unintentional rules against tiny houses
and impose all kinds of restrictions on them
concerning minimum house size, and materials used.
Tiny houses are illegal in many places! When asked
about the topic Hilarie Kaczetow, a maker of a tiny
house on wheels said “It is going to solve this housing
crisis as long as we can start advocating for places to
park. Just like a couple of years ago when food trucks
were illegal and they did not know how to insure
them, or how to license them, we are in the same
position when it comes to tiny homes. A couple of
years down the line, we should be good as long as we
keep the discussion going and start the advocacy as
much as possible.” As one can see, tiny houses are a
great solution as long as they are made legal.
Tiny houses are a viable alternative way of living.
They use less natural resources and energy to sustain.
Despite their usefulness, some changes need to
happen in the public opinion for it to be worthwhile.
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TOP 5 TECH HOMES

BY HASITHA DANGETI

The Eco-Capsule
The Eco-capsule designed and created in the Netherlands
is an energy efficient home that optimizes all of the
available resources around it. With its unique shape, being
an egg, it minimizes heat loss and is equipped like a
regular home. Inside the pod itself, it can fit a bed, a dining
space, toilet, and mini kitchen. The roof of the pod has
small solar panels and a windmill which can provide
energy for up to 4 days.

The Koda
The Koda is a new type of mobile home. The Koda is a
house that can move with its owners. Taking only seven
hours to construct, and four hours to disassemble, the
Koda is quite cost friendly at 132,500 dollars. In Estonia,
the word, Koda, refers to a fast-built hut used by ancient
nomads.

The Montainer
The Montainer is a tiny home made out of shipping
containers. The company which started in Montana
wanted to make it easier to become a homeowner. With a
starting price of 55,000 dollars, the shipping container gets
revamped into a livable home that suits the needs of
everybody. This unique idea optimizes space, is not very
costly, and is environmentally friendly.
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Underwater Homes
Architects in Dubai, are exploring a new type of
home construction. Designing a home that floats
on the clear, blue waters off the coast of Dubai.
This new plan is allowing for more space in the
downtown areas of Dubai, and the first
completed house was called the floating seahorse
and was approximately 2.8 million dollars. The
floating house only being 2 miles away from the
shore of Dubai, allows for easy access to the city
by a boat, or a seaplane. The structure itself is
something nothing like before, and the company
hopes that it can set a new standard for lavish
living.

3-D Printed Homes
Most homes are constructed the same way, stand
up fours walls and add a roof on top. The ICON is
a new, innovative, and affordable way to use
technology like never before, 3D print homes! The
ICON’s crane-like printer pours concrete into an
intricate pattern and starts from the ground up,
building the home layer by layer. This printer can
print a single story 600-800 square feet home in
under 24 hours for less than $4000. The
advantage of 3D printing homes is that it results
in zero amounts of waste, is cheaper, and is time
efficient. 3D printers are revolutionizing
homebuilding.
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IN THE
FUTURE

SHORT STORY BY AKASH VIG
In order to understand what I am about to tell
you, you have to believe in the impossible. Can
you do that? Good.
I was riding my hoverboard home from school
with my friend, Damon. Oh, by the way, my
name’s Jax, I’m 15. I don’t remember much from
my childhood, since I am an orphan. A little
history about us: Both of us are orphans, and we
stay in the Annie’s Orphanage. Not to brag, but I
am really, really smart. Damon’s dream is to be
an inventor like me someday. He is also really
smart, but sometimes, I think he is jealous of me.
When I convince him to help me, I don’t think he
really wants to, he is just being a good friend.
Anyway, I get home and I check my email, weird, I
only have one mail, even better, it is from the
past, otherwise known as the Dark Ages. What a
joke I thought. I click the letter, suddenly I feel a
chill and a voice in my head. “You will pay for
what you have done” The craziest part is that it
sounds eerily familiar. I don’t have time to get
over my shock, lightning bursts through my
home. I wake up after what seems only a couple
seconds, but I don’t know where I am. Pollution
everywhere, it is like I have traveled back in timeOh, haha this is great. I’m stuck in the past. I
guess I don’t really know why I am taking this so
lightly. I guess you could say I am the kind of
person who gets over things easily. In the midst
of the smoke and destruction, I hear a baby
crying.
I walk towards the crying, to find a baby. He
looks somewhat like a younger version of myself.
Obviously, he could be someone else, but it
couldn’t be a coincidence. I reach for him, but
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before I can, some invisible force blocks it and I
see another vision. I see a man that looks like me
in the future come out of a glowing blue hole and
changing the past into the future. All the dead
trees and factories turn into a high-tech world
when suddenly, another familiar- looking man
also comes through the hole. “NOOO! WHAT
HAVE YOU DONE? THIS WAS MINE, LEWIS” he
bellows. “Brother, you were going to use the
technology for evil purposes!” says Lewis. “I
DON'T CARE. IT. WAS. MINE! YOU RUINED MY
LIFE, YOU FORCED ME TO DO WHATEVER YOU
WANTED, AND WHEN I
COME UP WITH SOMETHING, YOU STEAL IT,” the
other man says. Lewis looks sad and tries to say
something but falters. The pain in his expression
is beyond description. The man starts to attack
Lewis, but lucky him, some people with high-tech
gadgets drag the cursing man away. Then, the
broken Lewis struck with heartache goes toward
the baby, picks him up, and then vanish. I see
another vision, that same baby being placed in
an orphanage while Lewis has tears running
down his face. I am about to lose
my mind, I can’t comprehend what I just saw.
There is so much to think about, I don’t know
where to start. And then, in an instant, my visions
end.
I wake up in a hotel bed, next to a snoring
Damon. This poor boy, who has done everything
for me, has been by my side for who knows how
long. Then, suddenly, I realize. I understand
everything I just saw. I understand who all those
people were. The question is, can you?
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Top 10 Threats to Human
Civilization
BY RYAN LIU

10

The Unknown

9

I’m just going to get this one out of
the way first. On the scope of
things, the Earth, and, by
extension, humans, are an
insignificant spec within the vast
unknown. There are potentially so
many things that can destroy us
out there, there’s no way we can
ever be fully prepped and ready.
Even the chance of running into
these things can’t be conceived.
Who knows? Maybe Xenomorphs
and Predators are out there
somewhere, thirsty for blood,
Thanos is collecting Infinity Stones,
ready to snap his fingers, and the
Death Star is aiming at Earth from
a galaxy far, far away.

7

The Sun is an omnipresent object
in the sky, arguably the most
important factor of life on Earth.
Unfortunately, its rays of life are
the byproduct of nuclear fusion.
That doesn’t mean it’s going to
nuke us, technically; I’ll get to
nuclear war later. What it does
mean, though, is that the Sun’s
core produces immense heat and
causes its surface to always slowly
expand outward. After time, it will
become too close to the Earth to
allow life, and will eventually
completely engulf it. This isn’t too
big of a threat, as this process
takes billions of years. By then,
humans hopefully will have
devised a way to leave Earth, and
maybe even the Solar System, but
if not, they’d best have a lot of
sunscreen.

Global Warming
Many people, whether it’s
scientists, environmentalists, or
even politicians, are pushing for
solutions to global warming.
However, not enough is being
done as of today. Until something
solid is put into place, greenhouse
gases, namely carbon dioxide, will
continue to be thrown into the
atmosphere. These greenhouse
gases trap and reflect heat, and if
too much of these gases
accumulate, there will be a point
of no turning back. Temperature
will rise infinitely, and all life on
Earth will meet a slow and painful
end. In fact, National Geographic
predicts that this might happen by
as early as 2100, if nothing is
done. Thankfully, taking action
isn’t difficult, so this is easily
preventable.

The Sun

6

Resources
People aren’t cheap to maintain.
Everything has to come from
somewhere, and unless we find a
way to harvest asteroids or
something of that manner, that
somewhere is the Earth, a very
finite resource. The fact of the
matter is that the Earth will be
depleted at some point if we
continue down the path we’re
taking. That can result in many
different ways, none of them
good. Mass starvation, selective
societies, constant warfare;
something straight out of a
dystopian fantasy will become a
reality.

8

Asteroid Attack
As mentioned above, when it
comes to meteorites, it’s humans,
one, dinosaurs, zero. Of course,
there’s absolutely no lack of
asteroids flying through space at
any given time, and with no
friction to stop them, they fly
forever or until an unwitting
planet pulls them in with gravity. If
the said asteroid is, say, at least 60
miles wide, and the said planet is
Earth, then it’s a strikeout for
everybody. However, there is no
likely chance of this happening
anywhere in the near future,
especially with NASA developing a
meteor-redirection program.

5

Evolution
Humans have evolved a great deal
from their ancestor species. That
doesn't mean we’re the only ones
to have done so, though. Bacteria,
viruses, fungi, and parasites have
been developing, too. They
become harder and harder to kill,
and more and more deadly, if
given enough time and space.
Disease is already bad as is, and
can become much, much worse.
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4) This one was coming from a mile away. Be it the Iron
Giant, C-3PO and R2D2, WALL•E, or the factory appliance
that makes the exercise machines that you bought but
never use, robots have become an iconic part of all of our
lives. But don’t think I forgot about Terminator and
RoboCop, either. Robots have been present in the military
since at least World War II, and as with diseases, they only
get more and more lethal. For example, South Korea has
recently developed the SGR-A1, a fully functional, fully
automated sentry gun. It has an arsenal of compatible
weapons, an infrared and laser target acquisition system,
voice recognition, camera recording, and an alarm system.
It can detect and shoot targets effectively for over a mile.
Now, put that on some wheels, run it through a city, and
it’s hasta la vista, baby.
3) Now, I mentioned Terminator and RoboCop, but their
metal coats are only half the reason they’d be able to kick
your butt. AI is becoming a more formidable presence
every day; humans are considerably the most intelligent
life forms on Earth, but what happens if that intelligence
cooks up superior beings? Because if you put a brain
inside a tank, it’d become several degrees deadlier. And
since, unlike humans, an AI’s life is determined only by the
person who created it, if left unsupervised it would have
no limits. It’d theoretically continue learning forever. And
with everything up in the cloud and the god we worship as
the internet, they could even become invincible if given
the right conditions.
2) You’d think that humans would learn not to defy nature
by now, right? Unfortunately not. We’ve meddled with life
both conceptually and biologically. That’s not necessarily a
bad thing; GMOs are completely harmless example of this,
and are usually very helpful, if not always, despite popular
belief. But, with all spectrums, there’s an opposite end,
and this one’s not pretty. Humans have been artificially
evolving things, and yes, we’ve done so with diseases. We
have the power to make a disease spread and kill
exponentially faster. These bio-weapons are basically #5
but on steroids, so to speak.
1) If you remember, I said earlier that I would get to
nuclear war. Well, here it is! But you’re probably thinking,
“The biggest bomb can’t be as bad as something like The
Thinning happening!” I can’t agree more, because then
Logan Paul actually won’t survive. But anyway, thinking
past that, the danger isn’t only measured by lethality. A
tiger at a zoo is about as dangerous to you as Harambe
was after he was shot. Does the tiger have the potential to
kill you? Yes. Can the tiger actually kill you? Probably not.
So, will the government come knocking on your door,
force you to take a test, and then “execute” you if you fail?
Not likely. That being said, nuclear war is a very tense and
likely subject that can break at any moment. The threat
has, thankfully, been dying down a bit, with North Korea
supposedly suspending its nuclear missile program, but is
still a pressing threat nonetheless. The fact of the matter
is, of the approximate 15,000 nukes in the world, it would
only take 100 to plunge the world into nuclear
winter. And then you’d never look forward to the holiday
season again!
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ERIN SANDERS - DEVELOPMENTAL BIOLOGIST
Q: What type of scientist/ researcher are
you? Why does your research matter?
(Question by a curious 8th grader)
A: I am a Developmental Biologist, and
specifically I study adult stem cells.
Developmental biologists study the
processes that occur after the fertilization
of an egg that result in a fully formed and
functional multi-cellular organism. We
study how an embryo patterns itself (right
from left, top from bottom etc.) and how
tissues, organs and body parts form, as
well as how those tissues and organs are
maintained once you are an adult. How do
cells make more of themselves, talk to each
other, make decisions, and move around in
order to accomplish these complex
tasks? By understanding these processes
during development, we can understand
how they go wrong and lead to
developmental defects, and also how
normal processes in the adult body might
go wrong and lead to cancer and other
diseases. I specifically am trying to
understand how adult stem cells make
sure that cells are dying and needing
replacement all the time, and so
understanding how this process occurs
normally is super important. We use fruit
flies to study adult stem cells because they
breed quickly, have simpler genomes, and
possess a vast number of genetic tools and
mutants that scientists have developed
that allow us to get really creative in the
questions we can ask about cells in the fly.
Its much easier to get an answer about
basic biology in the fly than it is in a
human!

WHAT?
Q: How much time do you spend
working with other people vs being in
the lab? (Question by Mrs. Scilingo, 8th
Grade Science Teacher)
A: I spend most of my time in the lab. This
is partly because my desk is part of the lab,
and is located right next to my lab bench!
While mostly I work by myself on my own
experiments and data, I am never really
alone in my lab! There are people always
around working on their own projects.
Sometimes we work together on an
experiment and we also teach each other
new techniques that we have learned, and
share information all the time. Every week,
we have a lab meeting, where we all come
together and share new data and
information with each other. Our Principal
Investigator or PI (our boss/professor)
attends the meeting with all of us so that
she can stay on top of our projects, and so
we all can give each other feed back and
learn what we are all doing individually.
Sometimes we give practice talks when we
are preparing for conferences. I also have
meetings with my PI every other week to
talk about my experiments, progress, and
goals. So, while I generally work alone on
experiments, I am never alone in my work!
I also spend some of my time working with
Science Pen-pals, and Ask a Stanford
Scientist, so that is also time working with
other people and talking about science!
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Developmental
biology is the study of
the process by which
animals and plants
grow and develop.

WHY?
It can aid scientists in
discovering
developmental
defects that
sometimes occur in
the human body!

WHERE?
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THE MARTIAN IN
REAL LIFE
BY THOMAS MATHEW

"The Martian", a 2015 sci-fi film, portrays an
astronaut named Mark Watney (Matt Damon) who
gets stuck on Mars and has to get back to Earth
without getting killed by the Martian environment.
Seeing how the Mars mission in the movie failed,
the question that comes up is how much does it
really take to survive and maybe one day colonize
on Mars? Not surprisingly, it is tough and perhaps
impossible with the technology we have today.
Here’s what we need to have accomplished once
we reach Mars:
Habitat
The first problem that we need to overcome to
be able to live on Mars is to build ourselves a place
to live. Mars is entirely different from Earth in that
the atmosphere is a lot thinner on Mars. This
means that more heat escapes from the
planet making it very cold. The thin atmosphere
also results in minimum protection from radiation.
Radiation can cause terrible problems
like damage to DNA and an increase in the chances
of cancer. Since the atmosphere is 95% carbon
dioxide, it will be harmful for humans to breathe
without a spacesuit. All these problems can be
solved with an isolated habitat that
imitates what it is like on Earth.
Currently, NASA has hired six companies to
build a habitat that meets the criteria described
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next. It must protect inhabitants from the cold
temperatures and radiation due to the thin
atmosphere. It must support life on Mars for long
periods of time because to get to Mars because it
takes a lot of time and money to get there. It
wouldn’t make sense to leave right away. The Mars
habitat must have environmental control, and life
support systems (ECLSS) infused into it. The ECLSS
is a system currently being used on the
International Space Station that controls
atmospheric pressure, oxygen level, waste
management, and water supply. This system is
successfully working on the ISS and should be
useful in our Mars habitat. More criteria include a
way to create electricity, a way to transport
between living locations, and much more.
NASA spacecraft like the International Space
Station are contributing significantly to the
research and development of future technologies
that will hopefully be used on Mars. While a lot
more research is yet to be done, some prototypes
are already underway. For example, the Mars Ice
House is a promising habitat idea. The scientists
designing this are taking advantage of the
abundance of water on Mars by using it as a
barrier to protect astronauts from radiation
because of its amazing ability to filter the sun’s
rays. It allows light to stream through, giving a
natural source of light.

STEMATIX Magazine ● The Martian in Real Life

Also, it has an “oxygen garden” where plants can
grow. Learn more about it at
http://www.marsicehouse.com/.
Food
The next problem we need to solve when we
land on Mars is that of food to eat. If we want to
grow actual crops on Mars, we have to keep in
mind that the harmful UV rays make it hard to
grow plants successfully. One solution to this
problem is by using an artificial leaf that can
withstand the rays. Scientists have designed an
“artificial leaf” that can harvest sunlight energy to a
compound that is used for chemical processes
needed for plants to grow, which means that
plants can get its energy without the risk of UV rays
damaging them.
Another problem with growing on Mars is the
soil. In the movie The Martian, we see Mark Watney
using his excrements(poop!) to fertilize the Martian
soil. It turns out that it is not as easy as that.
Thanks to Mars rovers that have examined Martian
soil, we know the characteristics of the soil and
how it
compares to soil on Earth. The soil on Mars lacks
the number of nutrients that plants need though it
does have them. The soil also contains toxic
chemicals that are harmful to humans. To solve
these problems, scientists plan on adding some
special fertilizer that can “fix” the soil to be more
bearable. Currently, a soil similar to that on Mars is
being made to test out this solution.
The final problem with growing plants on Mars is
the fact that gravity on Mars is ⅓ of the gravity on
Earth. This may lead to problems with the growth
of the plants because a lot of plants use the
gravitational pull of the Earth to direct themselves
to the surface of the soil. The lack of gravity on
Mars may make it harder or even impossible for
some plants to grow. Scientists have tested this out
on the ISS where there is no gravity, and it turns
out that individual plants are less affected by
changes in gravity like tomatoes, wheat, and
mustard. With a rise of the research on genetically
modifying organisms, scientists might be able to
modify a plant to survive Mars conditions in
general better.
While being able to grow food is essential to
living on Mars, some researchers think that on the
first few missions to Mars, we might bring food
from Earth instead of growing it there. Eventually

though, when our Martian explorers start to stay
on Mars longer, we will need to find a way to grow
food. Luckily, we are well on our way to solving
those problems.
Terraforming
At some point, you might have asked, why go to
Mars in the first place if it is so hard to make it
possible for humans to live in it? With a rising
population, we will eventually run out of space for
us to live on Earth. The current projections are that
by the year of 2050, the population will reach 9.7
billion people! With this population rise, it won’t be
long before we run out of space on Earth.
Since Mars is so close to earth, some creative
minds have begun to think about terraforming
Mars. To terraform a planet means to transform a
planet to resemble Earth. The idea may sound
crazy, and right now it is, but if we were to attempt
to do this, the first step would be to increase the
temperature on Mars by releasing greenhouse
gases into the Martian atmosphere. The increased
temperatures will lead to the melting of the vast
amount of ice on Mars. A change in temperature
and atmosphere will allow some microbes and
small plants to grow. Eventually, we will need to
grow more plants that will release oxygen into the
air and make it possible for humans to live.
Easy, right? Wrong. This process would take
thousands of years, which is not fast enough. To
change the temperature on Mars is not easy, but
we are forming ideas on how to speed up the
process. One idea is to nuke Mars in different
areas permanently, which would produce tons of
greenhouse gases, and a lot of ice would melt into
the water due to a significant increase in
temperature. The bottom line is, if we want to
terraform Mars, we will need to increase its
temperature. Everything else will slowly play out.

Matt Damon in "The Martian"
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GLOBAL WARMING
MILESTONES
BY NIKHIL SOMANCHI

Global warming is the gradual heating of
the Earth’s atmosphere. Humans mainly
cause global warming. Humans burn fossil
fuels that release carbon dioxide, methane,
and other greenhouse gases into the
Earth’s atmosphere.
Global warming is predicted to have longlasting and devastating consequences for
our planet. The Earth’s climate is changing.
For instance, the Earth’s temperature has
increased 1.4 degrees Fahrenheit (0.8
degrees Celsius) in the past few years. The
hottest year recorded was 2016. Before 2016
the warmest year was 2015. And before that,
2014. In fact, sixteen of the seventeen
hottest years has happened since 2001.
Global warming has had many effects on
Earth. The weather and climates for regions
all over the world are changing; icebergs are
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melting causing the sea levels to rise. Global
warming will continue to have permanent
consequences on planet Earth.
Global warming will modify rainfall
patterns, amplify coastal erosion, lengthen
growing season in some regions, and causes
sea levels to rise higher. Some of these
changes in our environment are already
starting to happen. Global warming will
typically result in more hot days and fewer
cold days. Evidence shows that heat waves
and droughts have increased in frequency
over the duration of the past fifty years.
Overall, humans are the leading cause of
global warming, and it’s in our hands to stop
it. If we don’t stop emitting fossil fuel and
polluting the planet in other ways, it will
continue to be consequential to planet
Earth..
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BELIEVE IT OR
NOT!
BY VIVEK ATMURI
1) The atmosphere has become less dense as a
result of global warming. That means there's less
drag and things like satellites can go faster. There is
more carbon dioxide in the air as a result of global
warming. Excess carbon dioxide results in more
cooling, which causes air to settle, thus making the
atmosphere less dense, which results in less drag.
2) Mountain ranges are growing as a result of global
warming. That's because the glaciers have literally
been weighing them down and pushing them into
Earth for centuries. Now that the glaciers are
melting, it allows the planet's surface to "spring
back" and the mountains to rise.
3) The amount of smog in the air increases as a
result of climate changes which causes plants to
produce more pollen. Excessive smog and pollen
makes breathing harder for people and can be
especially tricky for people with asthma and other
respiratory illnesses.
4) Rising temperatures have a direct link to violent
crimes and even war, as per a new study. Warm
weather elevates the heart rate, and hence tempers
are known to rise relatively quickly in hot weather.
Global warming will ultimately result in a hot and
fiery world population!
5) Approximately 31% of white Americans don’t
believe in global warming. By contrast, just 11% of
Hispanics and 17% of blacks claim there is no
substantial evidence that the Earth is warming.
6) The United States represents less than 5% of the
world’s population, yet Americans account for 25%
of the world’s commercial energy consumption and
22% of the world’s industrial emissions of carbon
dioxide.
7) The Amazon forest is turning into desert, and the
Sahara is becoming greener, all because of global
warming.
8) There is more carbon dioxide in the atmosphere
today than at any point in the last 800,000 years.
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CUTE-ECO DIY
TINY TOWELETTE DOG
DIY BY JESSICA WANG

MATERIALS
Two thin, old towelettes -You can simply
cut 12x12 inch squares from a bigger
towel.
Three rubber bands, preferably matching
the color of the handkerchiefs
Scissors
Fabric glue
A bead
Red Felt
Black or White Felt (optional)
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I was taught how to make these little
towelette dogs a while ago for Chinese New
Year, since it was the Year of the Dog. They were
so fun to make that I helped some of my friends
teach kids how to make them at the Tech
Museum a while ago. So, why not share the fun
with you? These are eco-friendly, super easy, and
super fun to make!

PREPARATION
To make the tongue: Cut the piece of red
felt into a little isosceles triangle.
If you choose to put a spot on your dog’s
eye, cut the white/black felt into a circle
To make the ears: take the second
towelette and cut the towelette in half.
Take one half and fold it down the middle
(hamburger style). Draw any desired
sized/shaped ear and cut it out, with the
fold so you end up getting two congruent
ears.
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Lay the 12 by 12
cloth on a flat
surface, patterns
facing the ground. It
doesn’t matter if you
have any patterns or
not.

3

Roll one corner as tight as you can until it
meets the halfway line.

2

Meet all 4 corners of
the cloth in the
middle of the side
facing you. It should
end up looking like a
rhombus.

4

3
5

Tie one rubber band in the middle of the
two rolls. This is temporary and should
hold the two rolls together.

7

9

6

8

Now flip the towel over and fold it
downwards, in half. The outside should
be the patterned side. Wrap a rubber
band as tight as you can around the
cloth. The rubber band should be in
the middle of the towel. This separates
the body and the head of the dog.

Take the nicer side of
your dog and face it
towards you. Take the
remaining rubber band
and wrap it three times
from the bottom of the
head to the halfway part
of the top of the head.
This creates the snout of
your dog.
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Fold both of the corners in between the
two rolls.

Cut the
rubber
band on
the top of
the dog.

10

Use the fabric glue
to glue on the ears,
nose, tongue, and
eyes. I also pushed
the tongue into the
mouth a little. If you
do this, you don’t
necessarily have to
glue in the tongue.
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