Na

he wild year of 2020
boasted two solar edipses:
an annuiar eclipse on
June 21 and a total solar
eclipse on Decambet 14,
Travel restyictions pre-
vented North Americans,
as well as many others in the Western
Hemisphere, from viewing the path of anng-
larity that stretched from Africa through the
Middle East to Pakistan, India, mainlznd
China, and Tatwan. Fortunately, local eclipse
viewers who managed to get beneath the
Moon's shadow captured wonderful images
of the breathtaking event.

The following is a smattering of shots
from lasl June's annular sclipse, which |
monitored into the wee hours of the morn-
ing with the help of email, the web, and
livestreams from the Middle East and Asia.
My decades-long interest in eclipses, and the
resulting expeditions 1 have taken to view
them, have allowed me to meet many fascl-
nating people whom I never would have

otherwise. And although I don't keep in
canstant contact with every one of than,
when an eclipse passcs overhead anywhere in
the world, I have 2 good chance of hearing
from some of my old friends who are cager
10 shave their new pictures.

At the time of this writing, the next solar
eclipse to be seen fran Earth will be total,
with its peak occurring near the border of
Argentina and Chile on December 14, 2020,
Be sure (o keep an eye aut for images of
December’s total solar eclipse in future issues
of Astronomy.

Meanwhile, the next annular eclipse will
be on June 10, 2021. Its path will trek from
southern Canada over the North Pole and
down 1o the Russian Far Easi. Ohservers in
the northeastern United States will be happy
to learn that partial phases of this annular
eclipse will be visible to them in the early
morning. So, make sure to get your filtered
solar eclipse plasses now, available at
MyScienceShop.com.

And don't forget: Share what you see!

A RINGED ECLIPSE

The word snnuwier comes from annuius, which means "ring.’ So, when the Moon is just far
envugh away from Earth that it leaves the outar perimater of the Sun's disk unobscurad, the
Tesult is ofton refarred 10 83 @ “ring-of-fire” eclipsa, At maxinwan coverage, this oirter band of
sunlight is up to & faw perceni of the soler disk's dinmater, So, techaiclly, it could ba esllsd
a*ring-of-photosphere” or a “ring-of-sunfight” eclipsa,

The term “ring-of-fire" has mutky origins dating back at lsast 150 years, but ks modesn
usage in referance % snmdar eclipyes has bean around for ot lsest a faw decades, when it
slarted popping up in verious publications. Howevet, “ring-of-fire” is somewhat misleading ter-
minolegy, and it is disliked by meny professional and acnalewr astroncinars, or so-called
umbraphftes (the umbra is the dark part of a shadow). Contrary 1o comimeon canception, there
is ntr chermical fire on the Sun. Rather, we owe the warmth and light we receive from the Sun
1o the cleen thermonuciear fusion of hydrogen gas safely oceurring some 93 million milas
(150 million kllometers) away,
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northern India, mainlams Ching, and
Taivean before vanishing southawst
of Guam. The ennular eclipss path,
which stredchad 5,058 mifes {14,578
km}, wan just 13 mites {21 km) wida
and maimum eclipse (89 percant)
leated only 38 seconds. woss auen

The path of annularity ala
grazed Saudi Arabie, resultting
in a partial eckpso for mamy,
Elhamdi of the

and Phy-lu Deparimant of King
Saud Uintversity captured this
sequence of partial phazay in the
early moming from Rivedh. | am
working with Abouszze, Marcos:
Pefialoza-Murfio of Venezusla, and
Micheel Homan of England to
snalyze how aelipsa darkening
impacts the local temperaturs

atrd bumidily in desert olimatas.

ST RIS

LEFT: Unike cortral Saud|
Arabla, obsarvars in 2, Oman,
did yie anptdarity Alsa Brahim snd
Zach loannou of the
Geeasp i the Department of Physics

caplured & seriws of images with
the sid of & bydrogen-atpha filter,
ho!udlngmlulngkdunupmm
BIGHT: Made by stacking 21
knep:.ﬂﬂammhmr
prominences, of bright tandrils of
chromosphericelemperatine plasma
that mitend into the corona, During
the svent, the obaarwers tracked
changes in ambient tsmparaturs
and humidity, Befors the aclipas,
| was 113 degrees Fahranhsit
(45 degreen Celiva), which ceused
Some squipiant o overheat, But ax
the Moon blotted aut mest of the
Sun's disk, the temperature dropped
down t0 50 F (32 C), corr. st mewi .

AT A ALV ALY

AN UNFILTERED VIEW LEADS TO A REVISION

Tha June 21 anmdar
eclipse also
traced a path

through
Paisten, whane
the cloud-cover
forecast was
not a3 favorable
a3 ift the ower
Assblan Peninsula,
Fortunately, it turned
out to be vary cleer
From Sukkur — & &ity in
the Palustani provinee of Sindh — Tatha Moon Zka,
whe is a regesrch sstronomer af Palistan’s
Naumdﬂmmbrﬂ:gmﬂdmdtunwnml
NED L y of Engmeering & T o,
mm:mmmmmm«m
annular eclipse. Tho skots were cresied by stecking
saveral short-exposure images end wers Laken
urwler the guidanc of Micheal Kentrianajis, the
former project manager of the American
Avtronomical Society's 2017 LS. aclipze sforts and
amember of our Intemetional
Astronomical Union's [AU) Working
Group on Sofar Eciipeas

Our 1AL group focuses on being
@ cantral retaurce for snyore
looking to find cut more about
past o upcoming solar eclipses,
T do this, we maintaln e web-
site at the aasiest possible

address to remernber: aclipses.nfo. The working
group also serves a3 a tlesringhouse for profes-
slonala pursumg international eclipss mepeditions,
cootdinating such matters as visas. customs, and
ﬂulhmm‘mbmm
For thaze images, Zta and Keninanelcs forwent

fittars in order to capture detsied views of Bally's
heads, which occur whet sunlight pesis through
valieys slong the lunar kmb. This aitowsd them %o
succassiully detect the solar chiomosphare, and
oven the inner solar corona

Frior imaging of Bally's baads taken during pre-
vious tolal solar sciipses lad to discovsions

dnwn!nlfr-nﬂondluuuﬂ neaded a mintr
revision. By comparing our chssrvations to simula-
titm by Jubier of the eupected Baly's boads for this
#cfipss, which wera based on high-resolution 3D
Mmapping of the lunar surface obtsnad by NASA'S
Lunar Reconnsissance Orbitar and tha

4nlhylh!ni.lﬂudmt
dWIhmlGBImlll

Clouds onty served 1o 2dd

mystiqua to this view of the
wciipae from the city of Sirea inthe
northemn Indian state of Haryana,
takan by Newlem snd Ajsy Talwar.
HRELAM kAR Thushae

Coambators,
Indien state ol Tamil Nadu, was

by mambers of the Mango
Agtronumy Clulbs. spo e

7Thl Talwar team siso captured
Shis saries of imeges tracking
tha prograss of the snnular eclipse
cver Sirgg, Even through the

clowds, ona can identify Baily's
bendy, the solar chromosphers,
und, perfaps, sven the solar
GoToha
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Amateur natronomer Zhou

Guanhugi {lefi), with whom |
have prevously correspanded
about carkier eclipses, senf an
imaga of the parlial eclipss (right)
a5 séen from Jinan, Sha
province, China. Hery, tha partial
eclipse reached its greatest
coverage st 15:55 local time with
67 parcant ol the Sun's disk.
blocked. soramm

Due 1o traved restricbons

refatad to the COVID-AS
patidamic, | was unable to venturs
to Burope. This image. however,
came from Thessalinik, Greecs,
1 was captured by Aris Voulgarls,
with weham | closety wark on Tatal
solar eclipses. s vasanr.

1 DNW the end ot the path

of annvlarity in Gram, the
cohipes was visible with 97 percenl

&5 5840 in this sh

‘the path of anmdarity continued
abeut 50 miles (B0 kmj out to ses -
branfly templing me ko iy o the 115,
tarritory for & quarantined glimpse
from a boat, sun mies s
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ECLIPSE RESOURCES

Maryy abtervers who ware unable to persondly see
the snnutar eclipsa dim the skies during the daytime

mstead opted ta monitor images and [reastreams of the

event aired during the middle of their local nighl - an
option not avallabie to eclipte enthusiasts just 3 few
decades ago

Nawy, worldwide communication and onlima eclipse-
mapping tacls, like thosa from Xawier Jubiar of France
{htprigubleriresifase2020map) and retired astro-
physicist Frad Espenak {EciipseWise com), provide
detailed eclipse data for any location on Earth
Additionally, cartographer Michaal Zeiler of New
Mexico has meticufously creatad high-gquality cclipse
maps, while di fstica over the decad
have beert gleanad and put into context by lay
And of Caneda. (And and | jointly authored
he Peterson Figld Guide fo Waather, which i baing
published in summer 20213

All of thess resources ara iinked oh the wabaite for
the intemational Astronomit:sl Unian's Working Group
o Solar Eciipses (htip./feclipses.info), which | chair
Additionatly. chservations of the 75 aor so solar sclipses
1worked on in the pask ara posted 16 Lha Willlama
College Eclipse Expoditions website {itps:-/sites
williams.edu/echipse)

1 A camers mounted 1o the

otitvide of the intarnational
Space Stetion captered this shot
of the Muon's shadow racing
acroza Eurth (near the berder of
Kazakhatan end China) during
tho Juns 2) snsvufar s¢iipse. In
the foraground, » Japsnee
cargo spececrali is visikle,
MASAMLAS LUPLTIDN M

121‘]& X-ray telatcops on
the lapaness Hinode
spacecralt capiured this series of
sholy, which e been roscaied
and colared, showing the Moon
tacking the Suns disk duting the
June ceipse, Astranomer Tato
Sekao of e Japan Asrospace
Explotation Aganty [JAXA} teak

plas
mowes within the high-speed
%0inr wind stream, using the lunar
sithouette for callbration of siray
g smsmons e smocarse:
KB OV AT MAPPARL SPRIE TUNKT
LA 00 K Y B2 IS G s
A THE ST BTN Chlr}a e
L

-I Tha passags of the Moan's

shadow across Emth's
surtaco was aiso Hacked by the
European Metsosut-B and the
lspanese Hinawari-8 spacecraft.
Here wo see & Metaosat view of
Moon's shadow over northeast
Miricg, the Ped Sea, and ihe
Argblan Peninsuta, The nexr
annulat solar ecllpze will sccur
Juna 10, 2021, comgvim
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