Aurora Australis

George Edward Marston (c. 1909)
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The

forces: a property of mass
and resulting from either
the spin axis alignments of atoms or the
flow of charged particles.

A that goes beyond the
matter creating It.



Phenomena

are all

about ™
Magnetic b q

Fields I Bt

from individual nuclei



The flow of charged particles
(plasma) Iinduces a magnetic field,
that in return affects the motions of
other charged particles, as well as
the magnetic field created by the
plasma flow.



Magnetic Field (Flux) Lines

Magnetic field lines represent
the directions in which compass
needles would point.

Lines closer together indicate a
stronger magnetic field.

Charged particles follow
spiraling paths along magnetic
field lines.

Unknown source
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SOLAR CYCLE PROGRESSION
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NASA’s Solar Dynamics Observatory



Detterline’s Solar Flare
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Ultraviolet .
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White-Light Coronagraphs

2000/02/27 01:54 i 2000/02/27 07:42 :
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A coronal mass ejection on Feb. 27, 2000 taken by SOHO LASCO C2 and C3.

A CME blasts into space a billion tons of particles traveling millions of miles
an hour.

SOHO ESA & NASA



As the solar wind streams away |

from the Sun, it drags the Sun’s
magnetic field with it.

Earth’s‘\@/

orbit\ \

\Magnetic field

The magnetic field is “wound
up” by the Sun’s rotation like
water from a sprinkler.

215t Century Astronomy, 2002, p.344



Solar
wind

Earth’s Magnetic Environment

Magnetosheat

Magnetosphere

Magnetopause
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Particle

Van Allen Belts

Van Allen belts

ostly
lectrons/Protons
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0.1-1.5 Earth radii
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Magnetic
A Belts are not

completely
segregated.
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Stapafell
Local Volcano

- VELKOMIN i HOFSSTABASKOG
GONGUM VEL _u

\-v
,';/l/

Peter K. Detterline/Gary A. Becker



R T "'ﬁ
AT
S

Gary A. Becker image



T,

v e
R e

%

I T

Gary A. Becker image



Gary A. Becker image



Gary A. Becker image






Snaefellsjokull

S0 L
ne images

N




Gary A. Becker image



Volcanic Caldera/Pit
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Altitude of Auroral Colors
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Banding — The Aurora Oval Made Visible

The most common of all aurora forms, often seen to
the north. If aurora activity is high, the band can be
seen overhead or to the south. If it moves overhead
rapidly, it could be a sign of incoming strong
activity especially if there are multiple bands.

Peter K. Detterline image



Beaming
Towering columns can appec
pink base, green, and then a hint o
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The Corona

As the magnetic beams move downward from |
overhead, you are looking up into the column of
colors. A rapid crown shape pulsates above you,
often flaring in many strong colors and distinct
shapes.

Peter K. Detterline image



‘Substorm Aurora =

The whole sky from north to south can fil
rapidly with fast moving auroras. This ca
coincide with repeated coronas overhead.

Peter K. Detterline image
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Post Explosion Aurora
After large eruptions, the sky is often covered 0 .
a haze of green. This haze can appear to pulsate N

and flash if you stare at it lon ng enc '

weird shapes come and go‘,so |
period of hours before the nex

Peter K. Detterline image
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Septermber 29, 2024
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NOAA Space Weather Prediction Center

\."/ Tomorrow Night's Aurora Forecast

Forecasted Kp: 8 (Range 0 to 9)
Forecasted G-Scale: 4 (Range (

Oct. 10, 2024
20:09 EDT
Kp 8/G4 Storm

%

Likelihood of Aurora 7

E_ Creation Tm/\ 4 0710 02:09:05

View Line Indicates The Sou 'r'wnn Extent! of Wh ere | AUFUG Might Be~ ﬁw—v on the Northermn Hornizon
National Oceanic and Atmospheric Administration




Lehigh University near Goodman Field

, Jesse Leayman 2%



June 4, 2025-00:44 EDT

SpaceWeatherLivg @

Kp-index @
4 5
3 \ I 6
AN /
2 K > 7
1 -8
Kp1+
0 - 0
00-03 UTC

Moredata~ @Help~ ¥ Kp-index forecast

Real Time Solar Wind ©

With the current speed, it will take the solar wind 45
minutes to propagate from DSCOVR to Earth.
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- an X2.7 flare on May 14, 2025
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Real Time Solar Wind ©®

With the current speed, it will take the solar wind 54
minutes to propagate from DSCOVR to Earth.
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Mayl7, 2025
20:09 EDT
Kp 6.3/G2
Activity

WILL | SEE THE AURORA TONIGHT?
May 17, 2025 TONIGHT'S AURORA VIEWLINE FORECAST

NOAA Space Weather Prediction Center

{"? Tonight's Aurora Forecast

Forecasted Kp: 6 (Range 0 to 9)
Forecasted G-Scale: 2 (Range 0 to

Creation Time 2025-05-17 04:06:19

National Oceanic
and Atmospheric
Administration
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Real Time Solar Wind ©®

With the current speed, it will take the solar wind 26
minutes to propagate from DSCOVR to Earth.
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Real Time Solar Wind &

With the current speed, it will take the solar wind 42
minutes to propagate from DSCOVR to Earth.

Solar wind
Speed: 600.6 km/sec

800

yie3

700

600

500

23:30 3 Jun 00:30

©NOAA SWPC - SpaceWeatherLive.com

June 2, 2025-21:16 EDT

SpaceWeatherLivz @

Density: 1.69 p/cm3
4
g
3 =
2
| .L__.-—L—.d
0 T I [
23:30 3 Jun 00:30 01:00
©NOAA SWPC - SpaceWeatherLive.com
Interplanetary Magnetic Field
Bt: 11.83 nT
20
4y
3
15
10
5
0 [ [ [ [

23:30 3 Jun 00:30 01:00

©ONOAA SWPC - SpaceWeatherLive.com

Locally It Was Cloudy

June 2, 2025-21:16 EDT

SpaceWealherLivt‘: @

Bz: 4.76 nT

20

10

-10

-20

23:30 3 Jun 00:30 01:00
©NOAA SWPC - SpaceWeatherLive.com

®Info Moredata @ Help~

Auroral oval ©®

SpaceWeatherLive/Gary A. Becker



_ Local Auroral Midnight, 1 a.m. EDT
Geomagnetic Storm TS st )

Of May 10'11, 2024 Auroral activity Solar activity
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Real Time Solar Wind

With the current speed, it will take the solar wind
34 minutes to propagate from DSCOVR to Earth.
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Flare Intensity anc
Coronal Mass Ejectic

Kp-Scale  Auroral Activity Frequency

5 Minor Storm 900 days per solar cycle*

6 Moderate Storm 360 days per solar cycle*

7 Strong Storm 130 days per solar cycle*

Severe Storm 60 days per solar cycle*

Extreme Storm 4 days per solar cycle*

www.theaurorazone.com

Auroral Oval Location
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Auroral Oval, May 10, 2024

National Oceanic and Atmospheric Administration
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