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A little bit about me… my aurora origin story

• Saw my first aurora in 2003 when I was four years old
• Grew up in Minnesota
• Eagle Scout
• Loved camping and being outdoors
• Became interested in photography in middle school
• Discovered auroras and space weather
• Took my first aurora photo when I was 16
• Moved to North Dakota to study physics
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People call me “The Aurora Guy”

While at the University of North Dakota…
• Astronomy club president
• LOTS of aurora chasing
• Became the ”Aurora Guy”

The post that caused be to 
become ”The Aurora Guy”

My first internship at the National 
Solar Observatory
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Aurora chasing adventures
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Aurora chasing adventures

Photos 1-3 by Justin Anderson
High Hopes Aurora
@aurorajanderson
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Aurora chasing adventures

Aurora borealis in Fort Yukon, Alaska; March 5, 2022 during the LAMP Sounding Rocket Campaign
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Now?

• Space Physics Ph.D. Student
• Living in North Pole, Alaska
• Sharing my love for the aurora
• Photographer
• Citizen scientist
• Researching auroras

The Science of the Northern Lights with “The Aurora Guy”
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Did you see the aurora this year?
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What’s going on with the Sun?
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Everything is connected to the Sun…

The Sun gives Earth energy. This energy helps drive things like weather, life, and even the aurora!
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What is space weather?
Space weather refers to conditions around a star, like our Sun, and 
its interplanetary space that may affect space- and ground-based 

assets as well as human life.
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What is space weather?
But, really…
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What is space weather?
But, really…

Explosions!

Incredible space missions

Solar flares

Aurora

Million-degree plasmas

Shockwaves
Giant magnets in space

Shockwaves

Coronal mass ejections
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It all starts with the Sun…
Just like the Sun creates weather on Earth (clouds, rain, wind, storms, etc.) on Earth, 

The Sun creates weather in space, too!
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The Sun blows a wind through space…

The Sun gives us warmth and life – it also gives us space weather!
• The Sun is constantly changing every 

minute, hour, and day!
• The Sun creates a wind that blows out 

into space.
• This wind is usualy calm, but it can 

become strong and fierce!
• This wind is full of electricity.
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Shields up! The Earth is protecting us!

Earth’s protective shield helps channel the solar wind to the poles
• Earth is protected by a magnetic 

bubble, like a force field or shield.
• When the Sun’s wind hits this 

bubble, some of the electricity in 
the wind flows in.

• When our magnetic shield charges 
up auroras happen around the 
geomagnetic poles.
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What is the aurora?
Nature’s most beautiful light show!
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How do auroras form?

Charged particles from space make gas in our atmosphere glow!
• The electricity in our force field is directed 

towards the poles as charged particles.
• These particles rain down on us from 

outer space, guided by Earth’s magnetic 
field, like surfers riding waves.

• These particles hit our atmosphere and 
gases, releasing light.
• Nitrogen glows red and blue.
• Oxygen glows red and green.

Credit: Aurorasaurus
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Where are auroras created?

Auroras are created in the ionosphere!
• The ionosphere is one of the highest 

layers in our atmosphere!
• 15-50 times higher than a plane flies!

• Higher than the weather we experience on 
the ground, like rain or snow!

• The ionosphere is full of gas which can 
become electrified, glowing in certain 
colors, like green, red, and blue!

Credit: UCAR
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What is the aurora?
A giant neon lamp in the sky?
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How can you see the aurora?

• Travel to a place under the auroral ovals
• It needs to be clear and dark
• The auroral ovals expand during geomagnetic storms – 

you could see the aurora from your own backyard!
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The Sun can get angry!

The gentle breezes of space weather can turn into giant storms.
• Sun “burps” or “sneezes” launch parts 

of the Sun’s atmosphere into space!
• These sneezes can take around 1-3 

days to reach Earth.
• When they come close to our planet, 

some of the energy penetrates our 
force field!

• The electricity can flow into the 
aurora, charging them up!

The Science of the Aurora and How to Get Involved – Vincent Ledvina, vledvina@alaska.edu, vincentledvina.com

A Little Bit About Me → What is Space Weather? → What is the aurora? → Citizen Science → Activities



Space weather could affect YOU!
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The Carrington Event
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Citizen Science
“Organized research in which members of the public engage in the processes of scientific 

investigations by asking questions, collecting data, and/or interpreting results (Citizen Science Central)”
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What does citizen science look like?

Credit: Rocky Raybell
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Recent aurora citizen science discoveries

Aurora chasers are pioneering the field of Heliophysics through participating in citizen science 
projects and contributing photos of aurora, including rare aurora or aurora-like phenomena!

Credit: Sophie Cordon

Credit: Heidi Rikala

Credit: Neil Zeller via NASA Palmroth et al. 2020

STEVE Fragmented Aurora-Like Emissions Red aurora with green diffuse arc

Dunes
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STEVE – A Viral Citizen Science Story

Real-time video of STEVE by Justin Anderson

• Carl Størmer 
first observed 
STEVE in 1911

• Starting around 2018, aurora chasers 
started noticing a strange purple arc in the 
sky and called it a “proton arc.”

• Scientists said “Hmm…, proton arcs aren’t 
visible to the eye, it must be something 
else!” While they worked to figure out what it 
was, aurora chasers named it “STEVE!”

• STEVE is not a normal aurora. It’s produced 
by a white-hot flow of gas high up in the sky.

Størmer called this formation a “feeble
homogenous arc of great altitude”

Figure from Hunnekuhl, MacDonald (2020)
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How can you (or your library patrons) 
contribute to aurora science?
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Report Auroras with Aurorasaurus

• If you see aurora, make a report!
• Data are made available for scientists and 

help validate aurora models like OVATION.
• Become an ambassador to promote aurora 

citizen science in your community.

The Science of the Aurora and How to Get Involved – Vincent Ledvina, vledvina@alaska.edu, vincentledvina.com

A Little Bit About Me → What is Space Weather? → What is the aurora? → Citizen Science → Activities



Explore more citizen science projects!

Citizen CATESolar Patrol (GAVRT)

EZIE MAG + more 
by Semeter, Young

Aurorasaurus
GLOBE 

Sungrazer
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Activities you can do to teach your
library patrons about aurora science
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Thinking Like an Aurora Scientist

This activity is meant to have 
kids think like an aurora 

scientist by analyzing pictures 
of the aurora and discussing 

what they see!
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Clearinghouse activities

Living in a Bubble: Play with Magnets and Compasses Neato-Magneto Planets
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Hands-on Aurora Activities with UAF’s
Museum of the North

Some activities especially relevant 
to library presentations:
- Make an Aurora Bracelet
- Aurora Chalk Art
- Explore Magnets
- Paint the Aurora with Ice Cubes
- Pack a Northern Lights Backpack
- Watercolor Aurora Sky
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Virtual Field Trip with Aurorasaurus and Infiniscope

Take your class to Alberta, Canada for a virtual aurora 
chase! Check data to decide whether the Northern Lights 
are likely to appear, find a prime location, and learn about 
the science behind these natural wonders.
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Visit my website for more resources!
theauroraguy.com/pages/aurora-education
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Questions?
vledvina@alaska.edu

theauroraguy.com/pages/aurora-education
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