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You may not know it but NASA is doing some pretty awesome 
things. We’re sending astronauts into space. We’re building 
rockets and launching satellites. We’re studying both the world 
beneath our feet and worlds lightyears away. With so much sci-
ence taking place, it might be hard to keep up with it all. But with 
NASA Next, you have all of the top news right at your fingertips.

NASA Next is a news magazine made entirely for kids and 
teens — our next generation of space scientists and explorers. 
We break down the complex science and bring you the latest 
news on what our scientists are doing at NASA’s Goddard 
Space Flight Center in Greenbelt, Maryland. Goddard is just 
one of NASA’s 10 centers. It is home to the Hubble and James 
Webb space telescopes and serves as the control center for 
numerous NASA satellites. Our scientists and engineers build 
spacecraft and develop new technology to study Earth, the sun, 
our solar system and the universe.

The feature story of our first issue takes a closer look at how 
NASA studies global weather. In just the first half of 2016, our 
planet has undergone extreme weather events such as flood-
ing, droughts and record-breaking temperatures. NASA studies 
these weather patterns to help keep us safe and predict what our 
future weather will be.

Let your curiosity take over as you read through each story. 
Take note of the things that excite you and the things that make 
you want to learn more. These are just the stepping stones you 
will take to expand our understanding of space and help us ex-
plore our universe further than ever before.

Sarah Schlieder
NASA Next editor

Dear Reader,

NASAnext
empowering the next generation of space explorers

The first six of 18 gold segments that will form NASA’s James Webb Space Telescope’s primary mirror undergo cryogenic testing. Webb will be the 
premier observatory for exploring the first luminous glows after the Big Bang and the formation of our own solar system. NASA/MSFC/David Higginbotham

How do you see stars and gal-
axies that are so far away we 
haven’t been able to see them 

yet? With a giant space telescope! 
Unlike telescopes you might have at 
home or in your classroom, a space 
telescope is launched into space to 
look at stars and planets far beyond 
our solar system.

NASA is currently building the 
most powerful space telescope 
in history — the     James Webb 
Space Telescope. It will look across 
vast distances to find the earliest 
stars and galaxies. It will also inves-
tigate objects in Earth’s own neigh-
borhood — planets, moons, comets 

and asteroids in our solar system. 
These studies will help scientists 
learn more about the formation of 
the solar system and how Earth be-
came capable of supporting life.

“The James Webb Space Telescope 
will be an innovative tool for studying 
objects in the solar system and can 
help take planetary science to a new 
level,” said Stefanie Milam, Webb’s 
Deputy Project Scientist for Planetary 
Science at NASA’s Goddard Space 
Flight Center in Greenbelt, Maryland.

But before Webb can go to space, 
it needs all the essential pieces and 
instruments to do its job. Two things 
engineers can check off the to-do list: 

Webb’s primary and secondary mirrors.
The first of Webb’s 18 primary mir-

rors was installed November 2015. 
Over the next few months, engi-
neers at Goddard worked to com-
plete the mirrors’ installation using 
a robotic arm to lift and lower each 
hexagonal-shaped mirror segment. 
The final mirror segment was in-
stalled February 2016. 

Engineers installed the sole sec-
ondary mirror in March 2016.

 Webb uses its mirrors to direct in-
coming light into its instruments. The 
primary mirror will gather the faint 

NASA’s James Webb Space Telescope will investigate 
the origins of the earliest stars and galaxies

the next-generationspace telescope

WEBB continues on page 4.
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Attendees take a virtual tour of Mars during Sneak Peak Friday at the USA Science 
and Engineering Festival in Washington, D.C. on April 15, 2016. NASA/Joel Kowsky
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http://www.nasa.gov/centers/goddard 
http://www.nasa.gov/centers/goddard 
http://www.nasa.gov/hubble
http://jwst.nasa.gov/
http://jwst.nasa.gov/
https://www.nasa.gov/topics/earth/index.html
http://www.nasa.gov/mission_pages/sunearth/index.html
http://go.nasa.gov/25bqvXm
http://go.nasa.gov/25bqvXm
http://go.nasa.gov/25bqvXm
http://go.nasa.gov/25bqvXm
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Imagine helping NASA 
build a spacecraft in your 
science class. Well, a 

group of college students 
got to do just that! 

Students and teachers 
from Massachusetts In-
stitute of Technology and 
Harvard University de-
signed and built an instru-
ment for NASA’s OSIRIS-
REx spacecraft.

OSIRIS-REx, which 
stands for Origins, Spectral 
Interpretation, Resource 
Identification, Securi-
ty-Regolith Explorer, will 
launch in September 2016. 
The spacecraft will travel 
to a an asteroid known as 
Bennu to retrieve a surface 
sample and return it to 
Earth for study.

The student-built instru-

ment, known as the Rego-
lith X-ray Imaging Spec-
trometer, or REXIS, will 
help scientists determine 
what elements are present 
on the asteroid’s surface 
and how abundant they are. 

Using this information, 
the science team will con-
struct maps identifying 
where to find the elements 
on Bennu’s surface.

REXIS will involve more 
than 100 college students 
throughout the mission. The 
students will analyze data 
as part of their coursework. 
That’s one homework as-
signment we wouldn’t mind. 

 

light from distant galaxies. The light 
then hits the secondary mirror before 
being directed into the black “cone” 
in the center of the primary mirror. 
Small mirrors inside direct the light to 
the science instruments.

“Completing the assembly of the 
mirrors is a very significant milestone 
after more than a decade of design, 
manufacturing, testing and now as-
sembly of the mirror system,” said 

Lee Feinberg, Optical Telescope El-
ement Manager at Goddard.

Webb is set to launch in 2018. It is 
an international project led by NASA, 
the European Space Agency and the 
Canadian Space Agency.

Student-built instrument integrated 
with NASA’S OSIRIS-REx mission

WEBB continues from page 3.

MIT Graduate students prepare the REXIS instrument for flight. 
Courtesy of William Litant/MIT. Top image: NASA/GSFC/Conceptual Image Lab

LET’S GO TO AN ASTEROID!

Build your own rocket: Construct a rocket pow-
ered by an antacid tablet and water.
http://go.nasa.gov/1S674XU

For more information about asteroids, as well as fun 
activities and homework help, search 
“asteroids”: 
http://solarsystem.nasa.gov/kids/index.cfm#

The James Webb Space Telescope will 
launch in 2018. Illustration by Northrop Grumman. 

Learn more about James 
Webb Space Telescope 
and check out videos, 
photos and more at 
jwst.nasa.gov.

Earth is a large, dynamic planet. 
While you look forward to sum-

mer vacation, students in anoth-
er part of the world may be skiing to 
school. 

Sometimes, these differences may 
be more extreme. Severe floods and 
record droughts may strike the planet 
— at the same time. And this year is no 
exception. 

Just a few months into the new year, 
people around the world have seen re-
cord-breaking weather. 

These extremes directly impact our 

day-to-day lives. Floods can wash 
away homes and droughts can threat-
en Earth’s food supply.

NASA researchers keep a close eye 
on changing weather patterns. Sat-
ellite images and data from research 
sites help us predict and prepare for 
future weather extremes. 

Our planet is constantly evolving. By 
studying changes in weather patterns 
and Earth’s water cycle over time, we 
can be ready for what lies ahead.

EARTH continues on page 6.

Want to know more about 
OSIRIS-REx? Check out
nasa.gov/mission_pages/
osiris-rex/index.html.

sunny and dry
chance of rainwith a
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http://go.nasa.gov/1S674XU
http://solarsystem.nasa.gov/kids/index.cfm#
http://jwst.nasa.gov
http://nasa.gov/mission_pages/osiris-rex/index.html
http://nasa.gov/mission_pages/osiris-rex/index.html
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Rain is       essential for our plan-
et and us. It waters our plants, sup-
plies us with drinking water and 
even helps us generate energy. But 
too much rain can wash away crops 
and homes.

Heavy rain drenched the southern 
United States throughout February 
and March, with rainfall totals near-
ing 24 inches over the space of a 
week in some states. 

An unusually strong low 
pressure weather system 
pulled in atmospheric water 
vapor from the Caribbean 
and areas in the Eastern 
Pacific and paused over 
the southern United States, 
dumping its rain on states 
from Texas to Tennessee. 

As a result, floodwaters 
rose in several areas along 
rivers such as the Mississip-
pi River and the White Riv-
er in Arkansas. Flooding in 
Louisiana alone damaged 
nearly 5,000 homes. 

NASA scientists track 
heavy rains and flooding using sat-
ellites from the Global Precipita-
tion Measurement (GPM) mission. 
These satellites orbit Earth and 
measure precipitation rates around 
the world every three hours. NASA 
scientists then compile the data 
and create visuals and 3-D anima-
tions to give us a global picture of 
rainfall totals.

By monitoring precipitation lev-
els of a storm, NASA scientists and 
meteorologists can more accurately 
determine how much rain a certain 
area received as the storm moved 
across the country.

Studying changes in precipitation 
and Earth’s water cycle over time is 
also important for agriculture. 

If a certain area has experienced 
a steady and consistent increase in 
flooding, farmers may want to look 
somewhere else to plant their crops.

flooding

7
NASAnext

MAY 2016
6

NASAnext

MAY 2016

All images: NASA Earth Observatory

While too much rain can harm 
crops, not enough rain can be 
just as damaging. Farmers need 
a steady supply of water to grow 
crops and raise livestock to pro-
vide us with the food we need. But 
when droughts hit, farmers can’t 
grow crops without extra water.

Rainfall from October through 
December 2015 in South Afri-
ca’s croplands, for example, was 
the lowest measured since 1981. 

South African farmers typically 
begin to plant maize (corn) in ear-
ly October and sow the crops in 
Spring. Maize is an important crop 
for this region. But the hot and dry 
conditions have delayed sowing 
and plant growth. 

Scientists can see the impact 
of the drought on plants with data 
from NASA’s Terra satellite. The 
satellite measures how plants ab-
sorb visible light and reflect infra-
red light. Plants in drought-strick-
en areas reflect more visible light 
and less infrared light than healthy 
plants where water is abundant. 
Knowing wherecrops are not 

healthy can tell farmers 
where to water or help 
governments plan to 
import extra food where 
crops will fail.

Droughts can last from 
a few months to many years. An 
area known as the eastern Medi-
terranean Levant region has been 
dealing with a drought since 1998. 
That’s 18 years with below-av-
erage rains! The region includes 
countries such as Cyprus, Israel, 
Jordan, Lebanon, Palestine, Syria 
and Turkey. Scientists are calling 
the drought the worst of the past 
900 years.

NASA researchers studied the 
drought history by analyzing tree 
ring measurements recorded in the 
Old World Drought Atlas. Thin tree 
rings indicate dry years while thick 
rings show years with plentiful wa-
ter. The scientists used the data 
to construct a timeline of drought 
patterns over the past millennium. 
It remains unclear as to when or 
if the region will find relief with an 

end to the drought. We 
need plenty of water for 
the things we do in our 
day-to- day lives. 

From brushing your 
teeth to the farmers who 

grow the food you eat, water plays 
an essential role. But too much 
water or too little can change the 
way we live. More often than not, 
the weather is average. But some-
times, record-breaking weather 
patterns occur. NASA continues 
to study weather patterns and pre-
cipitation levels, better than ever 
before, to help us prepare for the 
weather to come.

droughts

https://www.youtube.com/watch?v=4HSFKwho7MQ
http://www.nasa.gov/mission_pages/GPM/main/
http://www.nasa.gov/mission_pages/GPM/main/
http://terra.nasa.gov/
http://go.nasa.gov/25bqvXm
https://www.youtube.com/watch?v=4HSFKwho7MQ
http://go.nasa.gov/25bqvXm
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Did you know that technology developed for space explo-
ration often ends up benefitting life on Earth? From the dig-
ital image sensor in your cell phone to memory foam mat-
tresses, you might be using NASA technology every day.

NASA highlights these “spinoffs” — commercial prod-
ucts or services that began as or have benefited from the 
agency’s technologies — in an annual publication called 
Spinoff. 

“Space is a bigger part of our lives than we realize. Peo-
ple don’t always realize that when we pursue these no-
ble things like going to space, there are side benefits that 
come out of it,” said Daniel Coleman, current Spinoff editor 
at NASA’s Goddard Space Flight Center. “We’re not going 
into space just to get spinoffs, but there are all sorts of 
great things that come about when you try and dare to do 
difficult things.”

T              he Arctic Boreal Vulnerability Experiment in-
vestigates some of the most distant areas of North 
America. Scientists use satellites and aircraft to 

study how a 2.5 million square mile stretch of tundra, 
forests and lakes in Alaska and Northwestern Canada 
is changing as a result of a warming climate.

Satellite data isn’t always enough to monitor changes 
in the region. Teams of researchers also go out into the 
field to make observations and take measurements. But 
getting out to the study site requires an unusual form of 
transportation. The scientists often turn to sled dogs to 
reach their wintry destination. Some of these dogs have 
retired from competitive sled dog racing and are now 
assisting scientists with important climate research — a 
great example that science needs all hands (and paws!) 
on deck. 

How do you study the interior of Mars 
without physically being there? 
Make a gravity map!

Scientists have created a new map of 
Mars’ gravity that is the most detailed to 
date, providing a revealing glimpse into 
the hidden interior of the Red Planet. 

Gravity maps allow us to see inside a 
planet, just as a doctor uses an X-ray 
to see inside a patient. The new grav-
ity map will be helpful for future Mars 
exploration, because better knowl-
edge of changes in the planet’s gravity 
helps mission controllers insert space-
craft more precisely into Mars’ orbit. It 
will also help scientists understand the 
still-mysterious formation of certain re-
gions of the planet. 

The map was made using data from 
three NASA spacecraft in orbit around 
mars: Mars Global Surveyor, Mars Od-
yssey and the Mars Reconnaissance 
Orbiter.

SCIENCE ON FOUR LEGS
Sled dogs help NASA scientists 
reach distant study sites

Above: NASA GSFC. Below: Wikimedia Commons

Did you know?

NASA has enlisted the help of our furry friends for 
a variety of science projects. Before there were 
astronauts, several animals were launched into 
space, paving the way for human space travel.

Fruit flies!Do you know what kind of animal was the first to go into space?TRIVIA QUESTION:

MAPPING MARS
New gravity map lets 

scientists peer inside mars

Gravity maps, like this one of Mars (above), work just like an X-ray and allow us to 
see inside a planet. MIT/UMBC-CRESST/GSFC. 

Did you know?

The surface gravity on Mars is only about 38 percent of the 
surface gravity on Earth. So, if you weighed 100 pounds on 
Earth, you would weigh 38 pounds on Mars!

My weight on Mars is:

{your weight} x 0.38 =                 lbs. 
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Discover other ways NASA technology is used on Earth at spinoff.nasa.gov. 

NASA S P I N O F F bringing space technology down to Earth

http://above.nasa.gov/
http://spinoff.nasa.gov
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ECLIPSE
AN EPIC 

SUN
OF THE 

NASA’s Earth Polychromatic 
Imaging Camera (EPIC), a 
camera aboard the DSCOVR 
satellite, snapped this image of 
the solar eclipse on March 9, 
2016. 

NASA image courtesy of the DSCOVR 
EPIC team. 

Where did the sun go?
Residents of islands and 

nations in the Western Pa-
cific Ocean might have been ask-
ing themselves this very question 
during a total solar eclipse March 9.

A    total solar eclipse occurs 
when the moon passes between the 
Earth and the sun, casting a shadow 
over the earth. The moon’s shadow 
masks the sun’s surface and blocks 
sunlight from reaching Earth direct-
ly, creating what looks like a dark 
disk in the sky surrounded by a halo 
of light.

But while we caught a glimpse 
of the total eclipse of the sun, the 
Deep Space Climate Observato-
ry (DSCOVR) looked down from 
space and captured the shadow of 
the moon creeping across Earth’s 
sunlit face.

From its position about one million 
miles from Earth, DSCOVR main-
tains a constant view of the sunlit 
planet. DSCOVR watched as the 
moon’s shadow crossed the Indian 
Ocean and travelled past Indonesia 
and Australia into the open waters 
and islands of Oceania, including 
Melanesia, Micronesia and Poly-
nesia, and on to the Pacific Ocean. 
The shadow moved in the same di-
rection as Earth’s rotation.

Not only are eclipses incredible 
sights, but they also provide scien-
tists with unique science opportuni-
ties. One particular topic of interest 
during a total solar eclipse is the so-
lar corona, or the sun’s atmosphere. 

The corona is thought to hold the 
keys to several solar mysteries, in-
cluding the acceleration of the so-
lar wind and the origin of explosive 

clouds of solar material known as 
coronal mass ejections..

Though it is about as bright as the 
full moon, the corona is ordinari-
ly drowned out by the sun’s much 
brighter face. 

But total solar eclipses block the 
entire disk of the sun so the faint so-
lar corona is visible.

For times outside of a total solar 
eclipse, scientists use instruments 
called coronagraphs, which cre-
ate artificial eclipses by using solid 
disks to block the sun’s bright face 
and reveal the faint corona. 

But because of a phenomenon 
known as diffraction — the bending 
of light around sharp objects — co-
ronagraph disks obscure the inner 
corona. Total solar eclipses give re-
searchers a more accurate, closer 
view of the sun’s surface corona.

MARK YOUR CALENDAR: A total solar eclipse will pass across the United States in 2017. A solar eclipse occurs when the 
moon passes directly between Earth and the sun.  NASA/Goddard Space Flight Center Scientific Visualization Studio 
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http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=12170
http://www.nesdis.noaa.gov/DSCOVR/
http://www.nesdis.noaa.gov/DSCOVR/
http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=12117
http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=12170
http://go.nasa.gov/25bqvXm
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want. I knew that I wanted to be in-
volved with NASA in some capacity 
but I had no idea what my options 
were. I slowly figured this out by try-
ing different roles through my intern-
ship and co-op opportunities. From 
there, I talked to my professors, ad-
visors and mentors to understand 
how I could apply my skills. It was a 
process of trial and error until I found 
what I enjoyed the most. Hands-on 
experience is the key to really deter-
mining what you like and dislike.

How did your mentors or advi-
sors help lead you to where you 
are today?

Having supportive and passion-
ate mentors were, and are still, the 
key to my success. From an early 
age, my parents acted as mentors. 
They are not scientists themselves, 
but they saw my excitement and 
urged me to learn more. In graduate 

school, my Ph.D. advisors guided 
me through research but also pro-
vided mentorship on many levels 
that contributed to my success. In 
my current role at Goddard, there 
are many senior scientists that I look 
to as role models. No matter what 

stage you’re at, it’s always great to 
have a mentor — they motivate you 
to learn more and offer a support 
system as well.

What advice would you give to 
our readers who may be consid-
ering a STEM career in the future?

Do not be afraid to challenge your-
self or ask questions! The point of re-
search is asking questions because 
we don’t have all of the answers. More 
importantly, it’s okay to be wrong. My 
goal is to always keep learning, even 
if I ask a question that I think is silly. 

Also, take advantage of any re-
sources around you: enroll in STEM 
classes offered by your school, read 
articles online, visit museums and 
more! You really can do anything you 
set your mind to. The key is to stay 
motivated and work hard.

plasma: heated gas made of 
charged particles

magnetic field: an area where 
an object exhibits a magnetic 
influence.

DiBRACCIO continues from page 12.

“ 
-GINA DiBRAccIO

It’s OK to be wrong. My goal 
is to always keep learning, 
even if I ask a question that I 
think is silly.

” Dr. Gina DiBraccio is a space 
research scientist in the So-
lar System Exploration Di-

vision at NASA’s Goddard Space 
Flight Center in Greenbelt, Mary-
land. She works on the science 
team for MAVEN, a satellite that 
orbits Mars and studies its upper 
atmosphere and ionosphere. Her 
work focuses on how the sun affects 
the space environment of Mars.

DiBraccio’s interest in space be-
gan when she was young. Her par-
ents encouraged this interest by 
sharing NASA news articles and 
bringing her to the local planetarium. 
She took her first astronomy course 
in high school and immediately fell 
in love. Her interest has since grown 
into a passion.

We spoke with DiBraccio about 
her work at NASA, her early inter-
est in STEM (Science, Technology, 
Mathematics and Engineering) and 
her advice to you — the next gener-
ation of space explorers.

Tell us a little bit about your role 
at NASA Goddard. 

As a space research scientist, my 
primary task to is to analyze data that 
has been collected by spacecraft or-
biting other planets. I am currently 
a science team member of NASA’s 
MAVEN mission at Mars. I am in-
terested in learning how changes 
in the sun can affect the Martian 
space environment and contribute 
to that fact that Mars is losing its at-
mosphere over time. To understand 

this, I analyze plasma and magnetic 
field data that is being collected by 
MAVEN. In addition to data analy-
sis, a large part of my job includes 
communicating my science results 
to fellow scientists and the public. I 
give presentations at science con-
ferences around the world — I was 
just in the Arctic Circle in January! 
I also publish scientific journal arti-
cles and visit local schools or career 
fairs. My job is different every day 
and is always exciting!

How did you get to where you are 
now — working in the Solar Sys-
tem Exploration Division at God-
dard? 

I have been interested in space. I 
went to college at the University of 
Pittsburgh and decided to major in 
Physics and Astronomy, as well as 

Business Administration, because 
I wanted to learn the managerial 
side of organizing research groups 
and space missions. During my un-
dergraduate education, I landed an 
internship at the NASA Glenn Re-
search Center in Cleveland, Ohio, 
which really set the ball in motion for 
my career path. 

After my summer of interning, I tran-
sitioned into NASA’s Co-op program, 
allowing me to rotate semesters be-
tween working at NASA Glenn and 
taking classes at my university. After 
I graduated, I decided to transfer to 
NASA Goddard because I was inter-
ested in the research being done in 
the Heliophysics Division, in which 
scientists study the sun and its effects 
on bodies in our solar system. At the 
same time, I started graduate school 
at the University of Michigan, where 
I acquired a Master’s degree and 
Ph.D. in Atmospheric and Space Sci-
ences. Following my Ph.D., I was se-
lected for the NASA Postdoctoral Pro-
gram Fellowship and started working 
full time at Goddard in the Planetary 
Magnetospheres Laboratory of the 
Solar System Exploration Division.

Did you always want to work in 
STEM?

Yes, I always knew that I was in-
terested in STEM-related fields. I 
loved math and science growing up. 
What I did not know, however, was 
the type of job that I would actually 

SPACE RESEARCH SCIENTIST

GINA DiBRACCIO

Image courtesy of Gina DiBraccio. 

AQ                      &

DiBRACCIO continues on page 13.
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FOR EDUC  A  TORS+

Want to incorporate Next articles 
into your classroom? We have lesson 
plans to help you get started!

JAMES WEBB SPACE TELESCOPE (page 3)
“The Astronomer’s Toolbox: Telescopes”
http://go.nasa.gov/1rQt1QD

EXTREME WEATHER (page 5)
Precipitation Towers
http://go.nasa.gov/1TZv3EM

Exploring the Water Cycle
http://go.nasa.gov/1TZv0sv

Exploring the Environment: Drought Problem
http://go.nasa.gov/1TZuR8h

MAPPING MARS (page 9)
Mars Image Analysis
http://go.nasa.gov/1TZvjn2

On the cover: “Blue Marble” image of Earth. NASA Goddard Space Flight Center

This page: NASA’s Hubble Space Telescope has unveiled in stunning detail a 
small section of the Veil Nebula — expanding remains of a massive star that 
exploded about 8,000 years ago. NASA/ESA/Hubble Heritage Team
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