AURORA

Chenille stem aurora perspective viewer

Auroras dance high above the surface of the Earth and can be seen for hundreds of miles.
People watching them often see flowing swirls or shimmering curtains. It can be tempting to
think of these as always being different shapes of aurora— but often, they are simply different
viewing angles of the same structure.

Because of the dipole shape of the Earth’s magnetic field, auroras occur around a roughly oval
shape that rings the planet’s north and south magnetic poles. The oval usually sits at about
65-70 degrees latitude but can expand toward the equator during strong geomagnetic storms.

A wispy segment of the auroral oval over northern North America. Image by the Suomi National
Polar-orbiting Partnership (Suomi NPP) satellite.

The Earth rotates beneath the auroral oval. Where you are located relative to it determines
some of what you see. One of the ways that citizen science can help with the study of the
aurora is that simultaneous photos from multiple viewpoints can be compared and contrasted to
reveal more information about the height of the aurora.



Images of auroras from different angles, an image from the south of the aurora by Donna Lach,
underneath the aurora by Justin Anderson, and looking at the aurora to the southwest, art from
1882 by Adam Paulsen™ respectively.

In this activity, you'll create a model of aurora to illustrate how shapes can vary depending on
the angle at which they are viewed.

Materials

Chenille stems, 10 per viewer.

Note: The photos below show 3 colors of chenille stems to make it easier to see.
However, there isn’t any meaning to the number or color of chenille stems used. You can
use whatever you like best!

8.5x11” printer paper, 2 sheets per viewer. You can use construction paper if you prefer.
Scissors

Markers or crayons

Tape

Ruler

Instructions

Note: Chenille stem sculpture is not an exact science, and it’s okay if your viewer isn’t perfectly
rectangular or even. Neither are auroras!

First, make a rectangular frame. Take two

chenille stems and cross them about 1” from
the ends. Then, twist them together to create
a joined corner. Tuck the ends under so they
aren’t sharp.




Grab another chenille stem and repeat the
cross-twist-tuck process. Then, grab a fourth
chenille stem and cross-twist-tuck to
complete the rectangle.

Add crossbars to the rectangle by attaching
chenille stem across the width of the
rectangle at the ¥z and % marks. Be sure to
wrap the ends of the crossbars well around
the sides so they don'’t slide.

Next, make “railings” for the sides of the
frame so that the auroras will stand up. Take
the remaining four chenille stems and bend
the ends at about 1.5” in so that they look like
large staples.

Attach one end of each “staple” to a corner of
the frame, facing perpendicular to the
crossbars. The staples will overlap one
another, ending near a crossbar. Attach the
free end of each staple to the point where the
crossbar attaches to the frame, adjusting as
needed so it fits. Use a small piece of tape to
connect the overlapped staples to each other.
Repeat for the other pair.

Your frame is complete! You are ready to add
the auroras.




Now, make the aurora panels. Cut the paper
in half to make two 8.5 x 5.5” rectangles.
Then, cut each rectangle in half again
lengthwise, using a wavy line. You should end
up with four 8.5”-long pieces that are squared
on three sides and wavy on the fourth.

With the wavy side facing up, color the pieces
like an aurora: a line of purple at the very
bottom, then green on the bottom third, and
red on the top two thirds. Note: These aren’t
perfectly to scale, but represent the three
main colors of aurora. Aurora color is caused
by particles crashing into and energizing
layers of oxygen and nitrogen atoms in the
Earth’s upper atmosphere, which in turn
release different colors of light. Oxygen
makes red and green, while nitrogen makes
blue and purple.

With the railings on the sides of the model,
check that your auroras fit across the width of
your frame, and trim any excess or bend the
frame to fit. It's okay if it isn’t perfect. Place an
aurora wavy side up on an edge or crossbar,
and tape it to the chenille stem in three
places along the bottom.

Then, tape the sides of the paper to the
vertical sides of the railing. Repeat for each
crossbar, including the front and back edge.

Flip the model upside down and curve the
crossbars a bit to evoke the gently bending
lower edges of aurora that wave across the
sky.



https://www.aurorasaurus.org/learn#aurora-colors
https://www.aurorasaurus.org/learn#aurora-colors
https://uaf.edu/museum/education/educators/heliophysics-aurora-outre/activities/pdfs/Aurora-Chalk-Art-Activity.pdf

Your viewer is complete!

To use it, hold it at arm’s length with the
aurora panels facing you and your arms
parallel to the floor. What do you notice? If
you raise your arms to a 45-degree angle,
keeping your model parallel with the floor,
what changes? How about if you hold the
viewer directly overhead?

How do you think the same aurora shapes
might look to a person or camera if an
aurora was far away on the horizon, if it
took up part of the sky, or if it was directly
overhead?

Most auroras have their lower border around
60 miles or 100 km in altitude, so multiple
auroral arcs tend to fit in each photo. For
example, photos taken from Washington state
may show overlapping aurora, but using the
viewer we can see that the individual auroral
arcs may be separated by great distances,
and all at the same height. How might a
viewer further north see the same set of
arcs?

How would you hold the viewer to illustrate
this picture?

Art of aurora from 1882 by Adam Paulsen*

Aurora on the distant horizon, illustrated by the viewer and
a photo by Vincent Ledvina

Closer to the aurora, illustrated by the viewer and a photo
by Donna Lach

Overhead aurora, illustrated by the viewer and by a photo
by Justin Anderson

We hope that this activity can help illustrate one of the more abstract concepts of aurora.
These activities from the University of Alaska Fairbanks also complement the project.
We'd love to hear about how you may find this useful.

If you’re looking to continue exploring, click here to find out how to make your own 3D printed
model of the magnetosphere, and check out our blog for even more ideas!


https://uaf.edu/museum/education/educators/heliophysics-aurora-outre/activities/aurora/index.php
http://blog.aurorasaurus.org/?p=1389
http://blog.aurorasaurus.org/

*Aurora (multiple rayed-bands) observed to South-West from Godthaab on 15 November 1882 at
00h 30m’, drawing in Observations internationales polaires, 1882—-83, Expédition Danoise:
observations faites a Godthaab (Chez G. E. C. Gad, Libraire de Luniversité, Copenhagen, 1893), p. 3.



