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1.1 Welcome!

Welcome to all citizen scientists and scientists who '
observe and study the aurora!

We hope this document can be helpful during your
valuable work and communication with each other.

We have also written a handbook with much more detailed
information, which you can find

Photo Credit:
Eero Karvinen


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html

of the Guide

A

The aurora can appear in many shapes, colours and types of
movement. Within these forms are auroral phenomena that have
names (both scientific and common terms). Some of these optical

features are not aurora, but can be visible with the aurora.

Here are some terms that can be used when a scientist is
communicating about what they are studying or when a citizen
scientist is communicating about what they see in their photos.

This is NOT intended as a formal aurora classification list, but as
terms helpful for communication.

1.2 Explanat

Marjan Spijkers



The aurora is the eﬁ7ission_ of light cause y cél/isions between
energetic charged particles with atoms and molecules in the
upper atmosphere, .rimarily In polar regions.

I Read More


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#what-is-the-aurora

o

« Aurora seen far in the distance may seem purely red,

Photo Credit:
Les Ladbrook

1.4 Aurora Colours & Altitudes

The auroral emissions come from oxygen atoms and

nitrogen molecules in our atmosphere UPPER EDGE OF

THE AURORA ol ©
Red and green light is from oxygen atoms 0 | |ls
Blue/purple light is from nitrogen molecules _ @
Red is at the highest altitude, followed by green and then - A— s ®
80-100 KM r1iE AURORA &

blue/purple aurora

Two different colours of aurora in the same place may

appear as a different colour to your eye 20-30 KM | OZONE LAYER -

< JET AIRPLANES —

since it is so far away that you only see the colour of the CLOUD COVER "S55

top of the curtain

NOSWE



https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#colours-of-the-aurora

.5 When to Go Out? - A

T

‘This is an elusive question withno =
- NSNS easy answer, but checking the %5 K
“w - following can help you decide:

@ +» Moon phase

‘%%~ + Aurora forecasts

: « Kp index

- *» Solar wind Bz

* Ground magnetometer data
* Real-time online updates



https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#when-to-go-out
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”_.;é'*} A substorm offers prime conditions for aurora viewing, with different

IPA, undulations, RAGDA

2) Expansion (30 min): e.g. westward traveling surge, beads, curls, ©
#== bands, spirals

i 3) Recovery (1-3 hours): e.g. pulsating aurora/patches, STEVE

-


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#auroral-substorms

Tip: Take a photo of your camera time with your mobile. Then
you can figure out the correct time later and your phone will
give you a GPS location (if enabled in settings).

Also taking a camera photo of the www.time.is site and saving
that with the photos from each observation session is helpful.

Touse your photos, scientists need:

~ « Accurate time + date (universal time)
+ GPS location

« What camera and lens were used {o]§ the
photos

What settings were used (ISO, aperture,
exposure)

- RAW format is best

 Indicate what kind of feature you see and
where it is in the photo

Read More

Photo Credit:
Katie Herlingshaw


http://www.time.is
https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#imaging-for-science
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. Geheraléettings d'e'pe'n'd'o'n ybu'r' 6ér'r'"1'era'," buta g"ouo'd startmg pdint for X
most cameras is ISO 3200, lowest aperture value (lens wide open), and
exposure time 5-10 seconds - Adjust the values and see what happens

~+ Turn on 2 second timer to minimise shaking
~+ Tape over the timer light
* Wipe your lens regularly if you have condensation or frost


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#camera-settings

~ 1.8CameraTips:HowtoFocus

Focus Far

In Focus

Focus Close

% Go |nto manual mode and enable manual focus (MF)

-+ Move the focus rlng to the |nf|n|ty symbol

- Find a distant bright pomt of light (e oF streetllght or star) _. | |

- Magnify the image as much as pOSS|bIe

~+» Move the focus ring back and forward until the pomt light is smallest

 Check regularly if your camera is st|II_ in foc_us by zoomlng in on stars in your photos




1.9 Field Checklist: What to Take

Camera Share your location on your cell phone

with someone.

Extra batteries Full tank of fuel
Extra SD cards Reflective clothing

Tripod

Food and water

WINTER — Heat packs, thin gloves,
mittens, warm hat, neck warmer, boots
Wildlife protection/defense and thick socks, Sleeping bag

Microfiber cloth

Headlamp

Remote shutter

Cell phone + booster

« Take a friend or tell someone where
you will be.


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#staying-safe




2.1 G’reen'Aurora_

-““

Green aurora‘occurs between about 90-180 km above

_ , Juic = PPN the Earth and is caused by glowing oxygen atoms.
o _ . & e ias oaE =uF | — —




"
kS
.
¥
.
bl .
-
. 2 .
. .
. ] ' &
.. X
by
' .
-
.
» .
g
¥

Photo Credit:
Colin Legg




2.3 Blue (Pur'ple, Pink) Aurora
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- 2.3 Blue (Purple, Pink) Aurora
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2.4 Sunlit Top

Photo Credit:
Emma Bruus -~ —
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2.6 Great Red Aurora

Photo Credit:
Colin Legg



2.7 Dayside Aurora

Dayside aurora is viewed in the polar regions in places
where it can be dark during the daytime hours. It is usually
more red than green since the particles that cause it have
less energy than those causing nighttime aurora.

Photo Credit:
Mikko Syrjasuo






3.1QuietArc
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Photo Credit: Eero Karvinen
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3.2 Active Arc

Photo Credit:
Eero Karvinen




3.3 Rays, “Pillars”| -

A ray or a pillar is a bright vertical streak :
that follows the magnetic field line. Lol it —



3.3 Rays, “Pillars”

'A ray or pillar appears bfight to the naked eye and can last a while,
around 10 minutes or so. Sometimes more than one appear at a time.

Photo Credit:
Matti Helin



3.4 Rayed Arc, “Curtain”

Photo Credit:
Eero Karvinen




Photo Credit: Colin Legg
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6 Beads
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© Maxime Grandin









3.8 Folds

© Maxime Grandin



3.9 Spiral, §
“Cinnamon Roll”

is the opposite direction to curls.

Photo Credit: Spirals often occur in periodic chains.
Vincent Ledvina



A “chain of spirals” or Vortex Street is when more
that o‘ne‘rap‘p’ears along an auroral band in a series.
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© Maxime Grandin
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3.11 Westw

© Maxime Grandin

ard Traveling Surge
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A westward traveling surge occurs at substorm onset, and is
seen as a bulge in the arc on the poleward side, like a whip.
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Photo Credit:
Matti Helin

© Maxime Grandin









4.3 Pulsating.

9 ,f’ Pulsating aurora is irregular shapee'of dlffuse aurora that turn dim and bright. It occurs after
s substorm onset, during the recovery phase A long exposure can reveal much more colour.












4.5 Dunes

-
..Jr".

Read More

Y s in the diffuse aurora. If you watch dunes
e, o |f use aurora seems to flow like water over them.



https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#dunes

Photo Credit:
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4.61solated Proton Aurora (IPA)
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Photo Credit:
Eero Karvinen
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4;7 Continuum
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https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#continuum-emissions




Photo Credit:
Sophie Cordon

4.8 Fragments

) streaks, and are most often s



https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#fragments

’ s? , - | Photo Credit:
r e T Sophie Cordon

4.8 Fragments
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© Jotn ;Audersen, 2025 ' Sub-auroral means the region equatorward of the auroral oval.



et ST'EVE (StrongiThermal Emission Veldcity Enhancemen_t‘) R

Poleward

Direction

Z‘j Z:f ~ STEVE is a purple ribbon that can remain in the .'sk'y'for'abdut.an:'.hohr..'-


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#steve-sar-arcs




5.2 Picket Fence, “Pickets” -
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Photo  Credit: . * ’
John Andersen ° ¥



K=
(%)
(1)
-
©
c
=
=}
(=)



o
e

urora

-

~s

(s

SAR

4



https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#steve-sar-arcs
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Matti Helin
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https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#proton-aurora
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- 5.6 SAMPS (Sub Auroral Morning Proton Spots)

SAMPS appear during the morning sector on the equatorward side
Photo Credit: of the aurora, usually a long distance from the main aurora. They
Eero Karvinen are diffuse green and stable emissions with an extended lifetime.



6. The Reallty of Observatlons

What you see on your camera WI|| Iook dlfferent to what you see W|th your eyes' Your |
eyes are not as sensitive at seeing the colours in darkness as the camera and the
white balance setting on the camera can change the apparent colour in the image.

What you observe will vary depending on your geomagnetic latitude (polar, auroral,
sub-auroral, and low latitude). For example, at low latitudes you seldom see the green
as it is below your horizon. However, you will see the sub-auroral features more often.

We hope our guide will help you figure out what aurora you saw, but often in reality the
aurora can be complicated with a mixture of types.



Photo Credit:
Matti Helin
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Photo Credit:
Les Ladbrook




: 6.2é_lobal'Emi's_éions:'Airglow

Airglow is not aurora. It is a very faint coloured light in the
= sky, often appearing as stripes. It occurs at all latitudes.


https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#what-is-the-aurora

7. Aurora Report

For scientists to use your images in research, you need to report
them on an online aurora database.

- You can use Skywarden or Aurorasaurus

Thank you for contributing to scientific discovery!

Read More

. -_"i'.-t' . 2 Eﬂ
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https://www.aurorasaurus.org/
https://taivaanvahti.fi/observations/report/cat/revontuli
https://kherli.github.io/Aurora-Field-Guide-And-Handbook/main.html#reporting-phenomena

© Maxime Grandin



