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UPCOMING FULL MOONS

JULY 10: BUCK MOON
AUGUST 9: STURGEON MOON
SEPTEMBER 7: CORN MOON
OCTOBER 6: HARVEST MOON
NOVEMBER 5: BEAVER MOON

DECEMBER 4: COLD MOON

Tatal
Lunar Ecli

Sep 7,2025
Weymauth

September 7, 23038 Total Lunar Eclipis in Weymouth,
England, United Kingdem

Start ik, #nd time, Snimation, snd detsiled vimming information for the
uUpDoTEng eChiyse in Weymouth, England. United Kingdom

June's Night Sky Notes: Seasons of the
Solar System

By: Kat Troche

Here on Earth, we undergo a changing of
seasons every three months. But what about
the rest of the Solar System? What does a
sunny day on Mars look like? How long
would a winter on Neptune be? Let's take a
tour of some other planets and ask ourselves
what seasons might look like there.

Martian Autumn

Although Mars and Earth have nearly
identical axial tilts, a year on Mars lasts 687
Earth days (nearly 2 Earth years) due to its
average distance of 142 million miles from
the Sun, making it late autumn on the red
planet. This distance and a thin atmosphere
make it less than perfect sweater weather. A
recent weather report from Gale Crater
boasted a high of -18 degrees Fahrenheit for
the week of May 20, 2025.

Seven Years of Summer

Saturn has a 27-degree tilt, very similar to the
25-degree tilt of Mars and the 23-degree tilt
of Earth. But that is where the similarities
end. With a 29-year orbit, a single season on
the ringed planet lasts seven years. While we
can't experience a Saturnian season, we can
observe a ring_plane crossing here on Earth
instead. The most recent plane crossing took
place in March 2025, allowing us to see
Saturn’s rings ‘disappear’ from view.

LATEST NEWS

Despite the poorer sky conditions in recent weeks, the summer has a lot of observing to look
forward too. Perhaps you were able to see the very low altitude ‘Strawberry Moon’ this week.
There are several conjunctions visible for small telescopes coming up as well as plenty more full

moons. A fun list of names are given here.

the Sept 7 ‘Corn Moon’ will have a Total Lunar Eclipse taking place. timeanddate.com gives plenty
of information on this event which we will present in an upcoming newsletter before the main

event.

A few more back issue snips celebrating the WAC entering its 20" year are on Page 4. If you have
any memories of the WAC over the years to share, please send them to me for inclusion!

Until next month and hopefully 20 years more of the WAC... SLK

MNorthern Spring/
Southern Autumn

Northern Winter/
Southern Summer

Northern Autumn/
Southern Spring

Northermn Summer/
Southern Winter

An artisl's revdition of Mars” ocbit around the Sun, &and its seasons. Crodit: NASAUPL-Caltech

A Lifetime of Spring

Even further away from the Sun, each season
on Neptune lasts over 40 years. Although
changes are slower and less dramatic than
on Earth, scientists have observed seasonal
activity in Neptune's atmosphere. These
images were taken between 1996 and 2002
with the Hubble Space Telescope, with
brightness in the southern hemisphere
indicating seasonal change.

As we welcome summer here on Earth, you
can build a Suntrack model that helps
demonstrate the path the Sun takes through
the sky during the seasons. You can find even
more fun activities and resources like this
model on NASA's Wavelength and Energy
activity.

Wavelength and Energy

Demonstrate the relabionship between wavelength,
frequency and eresgy by using & rope

https://www.nasa.gov/stem-
content/wavelength-and-energy/

LOCAL EVENTS

18 June - FA - Astro Processing. Curves, Levels
and Layers - Ken Pitts

CADAS - The third Wednesday of the month
from January 2025 to December 2025

13July - WAS - Robert Harvey — Stumbling
around in the dark —a 2 hour astrophoto
session (In Person)

16 July - FA - Equipment Clinic. Come along
and see what other people are using. Display
your own Kit, or bring along anything you
need some help with.

5 Aug - WAS - Social and Equipment Night
with Quiz

20 Aug - FA - Tutorial Clinic

2 Sept - WAS - Dr. Lilian Hobbs — Messier
Objects (In Person)

17 Sept - FA - Dark Matter - Why we think 95%
of the Universe is Missing - Elizabeth
Cunningham

MORE TO COME IN 2025!

VISIT OUR WEBSITE FOR THE LATEST CLUB INFORMATION

WWW.WEYMOUTHASTRONOMY.CO.

UK


https://science.nasa.gov/missions/hubble/brighter-neptune-suggests-a-planetary-change-of-seasons/
https://science.nasa.gov/missions/hubble/brighter-neptune-suggests-a-planetary-change-of-seasons/
https://solar-center.stanford.edu/AO/Sun-Track-Model.pdf
https://www.nasa.gov/stem-content/wavelength-and-energy/
https://mars.nasa.gov/layout/embed/image/mslweather/
https://mars.nasa.gov/layout/embed/image/mslweather/
https://science.nasa.gov/missions/hubble/hubble-captures-the-start-of-a-new-spoke-season-at-saturn/
https://science.nasa.gov/missions/hubble/hubble-views-saturn-ring-plane-crossing/
https://www.nasa.gov/stem-content/wavelength-and-energy/
https://www.nasa.gov/stem-content/wavelength-and-energy/
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Continued from page 1

Uranus

NASA Hubble Space Telescope observations in August 2002 show that Neptune's brnightness has increased significantly

Uranus rolls on its side with an 84-year orbit and a tilt just 8° off its orbital plane. [ts odd tilt may be from a lost moon or

giant impacts. Each pole gets 42 years of sunlight or darkness. Voyager 2 saw the south pole lit; now Hubble sees the \\UI ///
north pole facing the Sun. Credit: NASA, ESA, 315l Amy Simon (MASA-GSFC), Michael Wong [UC Berkeley); Image \Q‘ ’//
Processing: Joseph DePasquale (§15c]) _"_.—: " ",_’:’-r'
’ r""

B E NEWS

Solar Orbiter spacecraft snaps first images of Sun's south

pole

WAC Upcoming Events

JULY 11 - EQUIPMENT EVENING,
SOLARGRAPHS AND MEAL/SOCIAL
(IN-PERSON ONLY)

AUG - NO MEETING THIS MONTH

SEPT 12 - DAVID WHITEHOUSE -
SEARCHING FOR LIFE (IN-PERSON

Never before seen pictures will help scientists learn how the Sun's AND ZOOM)
activity changes from stormy to quiet periods

OCT 10 - SHERI KARL - ORBITING

. SOLAR OBSERVATORIES (IN-PERSON
https://www.bbc.co.uk/news/articles/clyqry9ppl9o

AND ZOOM)

WWW. WEYMOUTHASTRONOMY.CO.UK


https://www.bbc.co.uk/news/articles/clyqry9ppl9o
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Gaia mission updates
After the end of science observations on 15 January and until March 2025, a series of technology tests were performed.

The Gaia spacecraft appeared brighter than usual and the follow-up campaign by (citizen) astronomers brought many amazing
images of Gaia in the night sky.

On 27 March 2025, the Gaia spacecraft was sent into its retirement orbit and passivated.

SKY-SCANNING COMPLETE FOR | @esa

ESA'S MILKY WAY MAPPER GAIA ;.g_. :
From 24 July 2014 to 15 January 2025, Gaia made 580 MILLION ¢ & 13000 ===

more than three trillion observations of two billion - - Accesses of Gaia catalogue so far - Refereed scientific publications so far
stars and other objects, which revolutionised the view :

of our home galaxy and cosmic neighbourhood.

& 2.8 MILLION

2 ) e - Commands sent to spacecraft

3 TRILLION

Observations
aiN

-

2BILLION G . G W2 TB "

Stars & other objects observed powilinked data [compressed]

“r ' PN\ | ' 500 TB
938 MILLION -'-:-: Wy 7 ; 7 i Volume of data release 4

Camera pixels on board S . : d (5.5 years of observations)

.
15 300 &

b
Spacecraft ‘pirouettes’

55 KG [I° 3g27 W 50 000 HOURS

Cold nitrogen gas consumed Days in science operations - Ground station time used

Gaia Sky | Gaia Sky

Open source 3D Universe visualization platform with
support for a billion objects

Box Nebula

the Sco

_Spacecraft operations_come_to_an_end
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https://www.esa.int/Enabling_Support/Operations/Farewell_Gaia!_Spacecraft_operations_come_to_an_end
https://www.esa.int/Enabling_Support/Operations/Farewell_Gaia!_Spacecraft_operations_come_to_an_end
https://gaiasky.space/

Planet news—Jupiter's twa red
spots, Red and Red Jr. are
currently undergoing a colision
and should be at closest
approach next week. If you are
able to see this, we would like
to hear from you for the
newsletter and website.

astro@digital-reality.co uk

843 At the last meeting
a’. the club was treated
$6 to an inspiring talk

one of our own

members, Geoff Kirby. His
entitied ‘50

Sky Watcher

% Celestial Sights

Venus can bee seen as a
gleaming obiect over n the

Years an Amateur
Astronomer’ struck a chord
with members of all levels of
astronomical interest

Geoffs book of the same title
was made available to
members on CD for a
donation to a cancer charity.
More  copies of the book

i o]

X? This month  the

website is undergoing
even e
enhancements. The Night Sky
section will keep us all up to
date with some highlights
of the skies for the month.
Coming soon, an updated
Gallery  section with even
more club member
astro-images. Please  con-
tinue to send your photos and
sketches to: webmaster
@weymouthastronomy. co.uk

Upcoming Events:

* 11/12 Aug Viewing Night*

* 29 Sept Speaker Bob Mizon
“Astro Alphabet”

* 13 Oct Meeting (TBA)

= 10 Nov Masting (TBA)

* 15 Dec Moeting (TBA)

* Open viewing night(s)
waathor permitiing from
£:30pm  onwards o Fleet
Farm. Perseid Metoor Shewer
will be active. More informa-
be available on the
ite or ring 07970 644637

can be  requested direct
from Geoff.

The club would like to
hear from other members
who would be interested in
cantributing. Please contact
Sheri or Nigel for more
information.

before the
sunrise. In July, you'l need to
look over in the east before
4.:30am to see this planet

Volume 1, Issue 3
7 July 2006

Juplher is stil very bright
itting above the southern
horizen as It gets dark, . The
gas giant sets around 1.30am
at the start of the July. By the
end of the month it will set
before midnight  Check out
the finder chart opposite to
locate Jupiter this month

k:uiw!]swml{msl L 4l
Thursday. Juy 6 —, Vg =
. ¥opes
Liben
A | .
v \
e g .
Scorpius

Discovery Soars Into Space!

6 July 2006—STs-121

Space Shultle Discovery's
engines roared to life and the
orbiter ifted off from Pad 398
at the Kennedy Space Genter
in Florida. Cheers and
applause rippled_throughout
th oast as
Discovery climbed higher and
higher into the crisp blue sky.

Thursday,
meet up and dock with the
International Space Station.

Discovery  will

Steven Lindsey commands a
crew of five American
astronauts, Pilot Mark Kelly
and Mission Specialists
Michael Fossum, Lisa
Nowak, Stephanie Wilson
and Piers Sellers, and one
astronaut from the Eurcpean

www.weymouthastronomy.co.uk

Space Agency, Thomas
Reiter. This is the 18th U.S.
flight to the International
Space Station and the 32nd
flight for Space
Shuttle Discovery

While docked, the STS-121
crew will test new equipment
and procedures to improve
shuttle safety, as well
as make repairs to the
station. Reiter will remain
with the Expedition 13 crew

station

Discovery's landing is
planned for 8:52 am. EDT,
July 16 at Kennedy's Shuttle
Landing Facilty. There is a
possibility that the STS-121
mission may be extended
one more day. Landing will
then take place on July 17 at
9:14am EOT.

Editor.  Dennis  Armstrong
NASA Official: Brian Dunbar

A few of the first newsletters!
naming contest we held early on for this.
Watcher seemed just as appropriate then as it does today.

Until next month ~ Sheri

ANNIVERSARY

Some of you may remember the
The decision on Sky

Looking forward to the next 20 yrs!

Another segment on our walk down memory lane for the WAC.

Please feel free to send any memories that you may have for the club
over the past 20 yrs.

Sky Watcher

Deadly Planets

(Comtmand o pisge 1)

Where did these weelds ome
from® NASA's Spitrer Space
Tebescope may have found dhe
salution. Last year, a grovp of
wtronomers led by Deepto
Chakrabarty of MIT poisted
e fndrared telescope toward
pulie AU 0142461, Data
sevended n disk of gas sad dust
nrounding the central star,
probably wreckage fom e
supernova, [ was just the sort
of disk that cosld coalesce to
form planets! As deadly as
ulsnr plimets nre, they might
aleo  be hasntingly
beaniful. The vaporized
mammer rising from the planets

IAU

The IAU has resolved dhat
“planets” md other bodies im
owr Solar System be defined
into three distinct categories is
the follewiss way:

(1) A “plmer” is a celestial
oy that (s} 34 i cebit arousd
the Sun, (b)) has suflicient
mass for its self-gravity to
uvercome rigid body forces so
ihat it asvemes a hydrostatic
eqilibrivm  (searly  round)
shape, el (c) has cleared the
neighboerhosd  around it
aril.

{2y A “dwad plast™ it
celestial body that (a) is =
orbit arousd the Sun, (b} has

SMART

3 September—The SMART-1
mivion ha ended with 3

05:42.22 UT. Approximate
impact coordinates are 344 5,
462 W en e edge of Lacus
Excellenting,

www.esa it SPECIALS/

surfaees coudd be fosized by
the imcoming redintion,
eresting  colorful  asrora
meros the ey, And though
the pulsar would only appear
as @ timy dot in the sky (the
pulsar itself is only 20-40 km
ncross), it would be
caabrouded in & bazy glow of
ight emimed by radiaton
peeticles w they curve in the

Volume 1, lssue 4

boe found at
v, spitzer caltech ey

In sddilion, The Space Place
Web site fratwes 0 cartoos
talk show episode starving
Michelle Thalles, n scienist on
Spitzer. Go Mo mpace-
phnce.nasn, govien/kids/live
for o greod place b inare
duce kids 1
oy

!
Wasted  beauty?  Maybe,
Beichman poists ost  the
possive: "IFs am mwfil place ba
ty ad form plamets, bt if
you can do it there, you con do
it anywhere.” hore mews mnd
images Gom  Spitzer can

e was provided by the

Defines “Planet™

sufficient mass for its self-
ity 1o overcome  rigid
body forces so that it nssumes
n bydrestatic equilibrium
(oearly round) shage, (c) has
not cleared the neighbourhesd
sreund its orbit, sl (d) |8 met
aatellite

(3) ANl ofher ohjects except
satellites orbiting the Sun shall
be referred to collectively as
~Small Sslar-System Bodies”.
IAU Resalution: Flets

Fluts is 0 “dweed pliset™ by
the sbeove definition asd is
recogeazed as the protetype of
new  category  of
trans-Neptunian ohjects.

1—LUNAR IMPACT

Have your say!
What do club members think?
Let us know your opisica on
this isse for the next
mewsletier.

Comssests  regasding the
defining of the term “planer”
are very weleoms,

Email or visit the misi poll oo
e club websi
Update: Current voling
resulls at pluopetition com
Fluta s a planet 7

Yes! (1425 votes)

No! (2325 votes)

www.weymouthastronomy.co.uk

MEMBER PHOTO

Pastial Lunar Eclipse a seen
from Weymouth 7/9/06.

W hove recently been
comtoded by & gentlemon
intarested in the navigotion
and planning of the NASA
space probs mivicms. He
hon recently setirad sarly,
and s trying to lsam his
iy arsund the sbjsct, b

discaver whether any of
his skills {signal pracessing
‘and dassification] could be
appBed in the fisld during
retirement, W amyons has
an intessst i, oe slready
Menowrs thwie way around
tha subject, with wham he
tould disess isswes that
e fieds puzsiing. please
Tt Shari knowe vo she can

[paws o his contast details.

Comet mews—The  new
Comel Levy CI2006 T1
discovered by David Levy an
Oictober 2, 2006 was his first
vieml discovery in 12 years, |
and it brings his potal comet
:’M.mucnuml} md 13
photogmphically). It wis
— Lé-inch U5
Mewtonian  refleetor  and
confirmed visible in & Meade
Frineh "findersiope” C/2004
Tl reaches perbelion on
Oxctober $h al o diswse of
1072 astroncmical mits from
the Sun. B is mot expecied ko
st brighier thas about 10ih or
11th magaiteds. The comed is
curely i Len moving
woutheastward 10 Sextans. To
get the  cemet's  orbital
elements and ephemeris, go o
the Contrall Bureau  for
Astropemical Tele

hrvipsficela-
ww harvard eduianEphem
eru‘le! Comets 2008T 1. himl
tesy Sy & T

Uptaming Evants:
3 Nevy Trip te Norman
Lockyer Observatory

10 Hew Jumes Fracghey

V7 Pow ARemate date for
MO e

15 s Riegutar Meeting

Obuarving Hightn:
1 O Fieet Farm—
<Weather Permeting

]

Fuggestions welceme

ing GFHRS bédd3F I‘m

Sky Watcher

ﬁ:; Club News

The first meeting of nutumn
Droesght us Euoh Mizos ssd his
talk on the “Astro-Alphaber”.
The cbjects he miked nbow
really encenraged members to
get out and re-lock al some
tamilinr pasches of sky For
some very rewardimg
surprises? He also gave us m

keep “mlking” and per e
weord o, Use proper lighting
sl illuminale ealy the swem
which require it nol wem
which don'e

Harwt Moo & Oot, JE05,

“Teaight, when the sun sets mnd
the twilight fudkes 1o black. go
watside md look southwent o
N
sewby, yet Jupiter i 830
sallion km wway, Light fram
e gun bker 43 mines o
reach the giont planet, and for
Earib's fstest spuceship, New
Horizess, it's n irip of 13
mwadhs. Mok far b the lef of
Jupiter ia Plute. Tiny Pluso is
alenst 5 billem km mway,
Sunlight takes mory than 4
s b gl there, and New
Horizoms 9 years, A smidgen
to the right of Fluo, among
e stars of the constellation
Ophivchus, i Voyager L
Launched from Florida 2%
years ngo, the spacecndt is &
staggering 15 billiom km away,
It B eraveled beyond ol the
keown plancts, beyond the
warmsh of (he sun, almest
beyond the edge of the solar
system itsell

it Amgust 13, 2006,

Woymger | reached the 100
AU mark—ir & 100 times

aﬁlﬁ_rm

The eaed of October brings s &
New Moos wd cmly dwk
kiee, The nest Dipen Viewing
Nighits) will be the 27th and
2ok of Det o Fleet Faem. Il
B wrather looks promising.
we'll be af the farm from Spm
cawnrds. Dress wanm!

A trip o the Norman Lackyer
Observatory  (NLO) s
schodeled for the 3nd Now
(Friday). The NLO membars
mect & T:30pm in Sidmaouth
and bave inviled us o join
dhem. If# is 0ot clear, we can
postpone the wip o the 17th
Nov. They mre looking
forwned te meeting the WAC
members.  Plewse  costat
Sheri bo £ g intere

Volume 1, lssue &
13 Ociober 2iik

%Crlﬂuh ighis
The bright eclipsing
wariable star Algol shosid be
in one of ils periodic
dimming. magnitude 3.4 ine
stend of its usual 2.1, for o
couple hours cesired on 3:48
am Samrdsy morning BST.
Algol takes peveral adfitiomal
hours to fade and 1o
re-brighten.

Comer SIAN updare: A nice
bincsuler comet is now 6th
magnitude, slightly brighter
than predicted, it maves
foms the dawn to the svening
sky, passisg below the nosth
eelestial pale.  Right now
Comet SWAN (C/2006 MA) i
near Cor Caroli in Canes
Wesalici, under the Bandle of
the Big Dipper. It is climbing
higher o good view in
Canes Venatici nnd Booles

Staggering Distance
. o Pl

fardber from e Sun than
Earth” says Ed Stone,
Veyager projeci  sciendisi.

“This is an imporiand
milestone in our explorstion of
the Saluw  System. No uther

spaccersdl Bas gome w0 far

Ar 100 AU, Voyager | isma
strnge  realm  called  “the
belioshenth™ Crar entire sollar
sydem sits inside A giant
bubble of gas called the
e liosphere. The sn is
responasble; it Blows  ithe
trubbde by means of the
solawr wind  Veyager |
s traveled all the way
from the bubble's heart
o it ouber cedge. & gy
membrane  dividing the
solar  system  from

Voymger
present  location,
resgarchors  had

& o, furd By
i

e L e

ooty o w.

www. weymouthastronomy.co.uk

caleulated what the
Belioshenth might be like.
My of eur predictions were
wreng” sy Stonc, In s,
Voyager | bas encountened
msexpcted  mmgnelic anoma
lies and  saprising inencase
in low-tnergy cosmic Ty,
among other things. B's all
very stramge—"mund we're not
even oul of the Solar System
ye1~ Radio messages take 14
Boers to wrive, “it's worth the
wal” e Slone, Couny

WWW. WEYMOUTHASTRONOMY.CO.UK



https://www.spaceweather.com

16 May 2025 - FIZZzY TRI-HYDROGEN AURORAS ON JUPITER:
NASA's James Webb Space Telescope (JWST) has discovered
a new type of aurora "fizzing and popping" on Jupiter. Unlike
auroras on Earth, which come from oxygen and nitrogen,
Jupiter's arise from a completely different compound:
lonized trihydrogen (H3+).

Trinydrogen is rare on Earth, but it is one of the most
abundant ions in the universe, widespread in interstellar
space and also in the cloudtops of gas giant planets like
Jupiter. The atomic structure of H3+ causes it to glow with
infrared light when it is involved in aurora-producing space
storms. That's why the infrared cameras of JWST can detect
it.

Trinydrogen auroras have been seen before, especially on
Neptune, but these auroras on Jupiter are different. They
change faster than than theories predict.

"We expected IJupiter's auroras to fade in and out
ponderously," says astronomer Jonathan Nichols (University
of Leicester), who led the observing team. "Instead, we
observed the whole auroral region fizzing and popping with
light, sometimes varying by the second.”

Jupiter's auroras also feature "extinction events" Bright
regions in the auroral zone can suddenly go dark in a matter
of seconds. This graphic highlights one such event:

"The radiance at this location increased steadily for the
several minutes [before it] dropped precipitously, reducing in
brightness by around 40%," wrote Nichols and his team.

The auroras' variability may be linked to Jupiter's moon lo.
On most worlds, auroras are ignited by the solar wind or a
CME strike. On Jupiter, volcanic exhaust from lo can do the
same job. lo is by far the most volcanically active body in the
solar system with dozens of volcanoes erupting
simultaneously. Energetic particles emerging from lo's vents
create trihydrogen when they strike Jupiter's atmosphere,
impressing upon the auroras any irregularities in the
volcanic exhaust.

Can either Voyager image our solar system from thelr
current location?

Both Yoyagers' cameras have Deen tumed off, bul neither craft would see
miuch @ven il they wene s1ill on.

|
' WEBB CAPTURES
JUPITER'S AURORA

Wateh o 00 YouTube

S
09:32 09:33

09:36 09

Perseverance Mars rover becomes 1st spacecraft to spot
auroras from the surface of another world

“This exciting discovery opens up new possibilities for auraral research
and confirms that auroras could be visible to future astronauts on Mars’
surface.”

H

https://www.space.com/astronomy/mars/perseverance-mars-rover-becomes-1st-
spacecraft-to-spot-auroras-from-the-surface-of-another-world

n o e e ) -
voyager-image-our-solar-system-from-their-current-location/

WWW. WEYMOUTHASTRONOMY.CO.UK


https://www.spaceweather.com/
https://youtu.be/U2T8LpD4IiI
https://www.space.com/astronomy/mars/perseverance-mars-rover-becomes-1st-spacecraft-to-spot-auroras-from-the-surface-of-another-world
https://www.space.com/astronomy/mars/perseverance-mars-rover-becomes-1st-spacecraft-to-spot-auroras-from-the-surface-of-another-world
https://www.astronomy.com/space-exploration/can-either-voyager-image-our-solar-system-from-their-current-location/
https://www.astronomy.com/space-exploration/can-either-voyager-image-our-solar-system-from-their-current-location/
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https://www.spaceweather.com

23 May 2025: TREES REMEMBER AN ICE AGE SOLAR STORM: More than 14 thousand years ago, there was a solar storm so
big, trees still remember it. Dwarfing modern solar storms, the event would devastate technology if it happened again today.
Spoiler alert: It could

The record-strong storm is described by a paper in the upcoming July 2025 edition of the peer-reviewed journal Earth and
Planetary Science Letters. It occured in 12,350 BC and is classified as a "Miyake Event."

Miyake Events are solar storms that make the Carrington Event of 1859 look puny. Trees "remember" them in their rings,
which store the carbon-14 created by gargantuan storms. At least six Miyake Events have been discovered and confirmed
since Fusa Miyake found the first one in 2012. The list so far includes 664-663 BC, 774 AD, 993 AD, 5259 BC, 7176 BC, and 12,350
BC.

The Miyake Event of 12,350 BC is especially intriguing. It appears as a carbon-14 spike in Scots Pine trees along the banks of
the Drouzet river in France, with a matching beryllium-10 spike in Greenland ice cores. The event was global and, based on
the size of the spikes, very big.

At first, no one could say how big the storm was because it happened during the Ice Age.

Carbon-14 storage is complicated. When a solar storm creates carbon-14 in the upper atmosphere, the radioisotope doesn't
immediately appear in the woody flesh of trees. Getting there involves months to years of atmospheric circulation influenced
by climate and geography, and even then the carbon-14 has to arrive during the tree's growing season, otherwise it won't be
"taken up." High-altitude trees are favored because they encounter the carbon-14 first, while different species each have their
own sensitivity.

All these factors are a harder to tease out in the Ice Age. Most known Miyake Events occurred after the Ice Age, during the
Holocene, a period of relatively stable and warm climate starting about 12,000 years ago. Climate scientists have atmospheric
circulation models for the Holocene, so interpreting Miyake Events in 7176 BC, 5259 BC, 664-663 BC, 993 AD, 774 AD was
relatively straightforward. Not so, the event of 12,350 BC.

To solve this problem, Kseniia Golubenko and Illya Usoskin from the University of Oulu in Finland developed a chemistry-
climate model (SOCOL:14C-Ex) specifically for Ice Age solar storms. It takes into account ice sheet boundaries, sea levels, and
geomagnetic fields that existed during the Pleistocene's Late Glacial period. Using this model, they were able to interpret tree
ring data for 12,350 BC.

According to their paper, 12,350 BC is the biggest Miyake Event yet. It produced a hailstorm of solar particles 500 times
greater than the most intense solar particle storm recorded by modern satellites in 2005. During the 2005 event, an airline
passenger flying over the poles might have received a year's worth of sea-level cosmic radiation in just one hour. During the
12350 BC event, the same dose would have been received in a mere eight seconds.

This would seem to set a new standard for worst-case scenarios in space weather. However, the real news is deeper: The door
to the Ice Age has been kicked open by SOCOL:14C-Ex. Older tree rings may now be interpreted with confidence, potentially
revealing even worse storms.

ew SOCOL:14C-Ex model reveals that the Late-Glacial radiocarbon spike
in 12350 BC was caused by the record-strong extreme solar storm
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