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& Welcome

_ We look ahead to a year of
"W\ stargazing opportunities!

The New Year may not have started the way we'd have wanted, but
there is a spark of solace: the promise of long, dark nights ahead under
the cosmos, observing the silent celestial sphere. For me, stargazing
provides a lift from the labours of day-to-day life, and a reminder that
the natural world - in its grandest of forms - keeps on going.

There is lots to look forward to in the night sky in 2021, and on
page 28 Jamie Carter guides us through the top stargazing events to
look out for over the next 12 months. Expect stunning conjunctions, the
return of familiar favourites and eclipses both lunar and solar ahead!

The science of astronomy continues too, and in February we see the
arrival of three new missions at Mars. On page 62 Stuart Atkinson looks
at the view these missions will have of the Red Planet's night sky (with
the help of images from previous Mars visits) and considers whether it's
one that human eyes will witness in the future.

However, the path of space exploration often doesn't run smoothly,
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3 Queensbridge, Northampton
NN4 7BF, UK
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Media Co Bristol lid, Fagle House,

and scientists and engineers have to overcome unexpected challenges. Colston Avenue, Bristol BST 45T

On page 68, Ezzy Pearson takes a look at some of the occasions when
the mission trajectories of rovers and space probes were sent off course
by factors as peculiar as a lack of refreshments and the game of cricket.
Lastly, the Astronomy Photographer of the Year 2021 competition is
open for entries. You'll find details on page 40, and inspiration for one
of the competition's newest categories, the Annie Maunder Prize for
Image Innovation, on page 34 courtesy of Will Gater, who speaks to
the professionals creating the imagery for the biggest space stories.
Enjoy the issuel!

Become an Insider

The more we know about what
you like, the better placed we are
to bring you the best magazine
possible. So we'd like to invite you
to join our online reader panel ‘Insiders’. Just
log on to www.immediateinsiders.com/
register to fill out the short registration survey
and we'll be in touch from time to time to ask
for your opinions on the magazine and other
relevant issues.

Chris Bramley, Editor

PS Our next issue goes on sale on Thursday 18 February.

Sky at Night - lots of ways to enjoy the night sky...
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Sky at Night team for competitions, Facebook and Astronomy podcasts  issue on your Apple observe each week,

have been exploring
in recent and past
episodes on page 18

astrophoto
galleries, observing
guides and more

Instagram for space
news, astro images
and website updates

where the magazine
team and guests
discuss astro news

or Android device,
now with bonus
image galleries

delivered to your
inbox. Visit bit.ly/
skynewsletter

Find out more at: www.skyatnightmagazine.com
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New to astronomy?

To get started, check out our guides and glossary at
www.skyatnightmagazine.com/astronomy-for-beginners

This month's contributors

Jamie Carter
Astronomy journalist

“2021 will

..ﬁ ¥ bring Venus
e‘ asan
‘Evening Star'

and a perfectly timed
Perseid meteor shower,
but it's the partial solar
eclipse on 10 June that
most excites me!”
Jamie looks at

2021's stargazing
highlights, page 28

Shaoni Bhattacharya
Science journalist

“Hearing
about
Jupiter's
glow-in-the-
dark’ moon fired my
imagination and made
me wonder if one day
humans really could
find a home in Europa's
interior”. Shaoni meets
NASA's Dr Murthy
Gudipati, page 98

Mary Mclntyre
Outreach astronomer

“ltwasa
challenge
designing a
stylish yet
educational model of a
comet using household
items. | hope you love
the result as much as

| do." Mary shows

you how to make an
educational model

of a comet, page 74

-xtra content

ONLINE

Visit www.skyatnightmagazine.
com/bonus-content/7CXVMDT/
to access this month’s selection
of exclusive Bonus Content

FEBRUARY
HIGHLIGHTS

The Sky at Night:
State of Astronomy

Chris and Maggie join an
illustrious group of the
UK's best astronomers to
pick their top moments
from the past decade.

i

Interview with
a spaceflight
professional

Aerospace expert
and suborbital
scientist Kellie
Gerardi discusses
the secrets of the
commercial space
industry, how we can
democratise access
to space, and getting
human feet on the
Moon and Mars.

AT CH TN PO

@,

i
| |

—

———

1IN

— 3.-1' R,
—
Download observing
guides and charts

Access planet observing
forms, binocular and
deep-sky tours and our
guide to Southern
Hemisphere stargazing.

The Virtual Planetarium

Pete Lawrence and Paul Abel guide us through
the best sights to see in the night sky this month.
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ESA/HUBBLE & NASA/S. JHA/ACKNOWLEDGEMENT: L. SHATZ

LURVE
APPEAL

Hubble reveals the largest
nearly complete Einstein ring

HUBBLE SPACE TELESCOPE, 14 DECEMBER 2020

Nicknamed the Molten Ring, the ‘curved’ galaxy in this Hubble
Space Telescope image is GAL-CLUS-022058s, located in the
southern constellation of Fornax, the Furnace.

The largest and one of the most complete examples of an
‘Einstein ring’ ever discovered, it beautifully illustrates the
phenomenon of gravitational lensing predicted by Einstein in
his general theory of relativity.

The arcing effect of lensing is produced when the gravity of
a massive galaxy cluster distorts the light from more distant
galaxies behind it. The key factor here is us: the effect only arises
because, to our line of sight (or more accurately, the Hubble
Space Telescope’s), the two objects are in the same line of sight.
Gravitational lensing can produce distorted, magnified and even
multiple images of the background object, and is an indispensable
tool for detecting the mass of unseen planets and stars.

MORE ONLINE

A gallery of these and more
stunning space images

6 BBC Sky at Night Magazine February 2021






INTERNATIONAL GEMINI OBSERVATORY/NOIRLAB/NSF/AURA, SOHO (ESA & NASA), INTERNATIONAL

GEMINI OBSERVATORY/NOIRLAB/NSF/AURA, CTIO/NOIRLAB/NSF/AURA

< The Inbetweener

GEMINI NORTH,
24 NOVEMBER 2020

This nebula, CK Vulpeculae,
keeps astronomers guessing.

A bright new star seen in 1670,
it was first thought to be the
collision of two main-sequence
stars, and more recently an
encounter between a white and
brown dwarf. Now evidence
shows the nebula is expanding
five times faster than previously
thought, puttingitin an
enigmatic class of novae
known as Intermediate
Luminosity Transient Objects.

V Sun worshipper

SOLAR AND HELIOSPHERIC
OBSERVATORY (SOHO),
2 DECEMBER 2020

This montage marks 25 years of
the ESA and NASA Solar and
Heliospheric Observatory
(SOHO). Originally slated for a
two-year mission, since its
launch in 1995 the spacecraft’s
Extreme Ultraviolet Imaging
Telescope has observed two
11-year solar cycles and
discovered over 4,000 comets.

8 BBC Sky at Night Magazine February 2021
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A Taking |
centaur stage -

GEMINI NORTH, :
9 DECEMBER 2020 3 . .

Occupying an unstable orbit :
between Jupiter and Neptune,
this object is a ‘centaur’ on its " .
way to a new life. The icy ’

cousins of comets and asteroids, ,
centaurs can either shoot out :
of the Solar System altogether

or, like P/2019 LD2 (ATLAS) here,

become a Jupiter Family Comet. S ‘ . .

Its tail growing as it nears the : . cedl
Sun, the small Solar System " . ! - A . -

body is likely to fall into orbit . v, ; ' gy
around Jupiter within 40 years. =i * . RE

On reflection > iy " il ; 4 o ‘ I.

CERRO TOLOLO INTER- : ® » .
AMERICAN OBSERVATORY, Y Y IS - ; . F .
25 NOVEMBER 2020 ' '

Hot stars light up dusty clouds

in blue pulses, as they shine like

bright hearts nestled in glowing

red clouds of warm hydrogen

gas. This is the region around

reflection nebula NGC 2170, ‘
captured by the SMARTS 0.9m il
telescope at Chile's Cerro Tololo
Inter-American Observatory.
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JAXA, VCG/CONTRIBUTOR

The latest astronomy and space news, written by Ezzy Pearson

ULLETIN

A While Japan’'s Hayabusa 2 (top) mission returned from asteroid Ryugu with a 5.4g rock sample, China’s
Chang'e 5 mission to the Moon (below) has brought back 1.7g of lunar material

'S raining Space rocks

Two Asian nations succeed in sample return missions for the first time

Not one, but two samples of pristine space rock
made their way back to Earth in December 2020

— one from an asteroid, another from the Moon. It's
the first time such a mission has been a success in
almost 15 years.

The first to arrive back was Hayabusa 2, a
Japanese spacecraft that returned from asteroid
Ryugu on 5 December, after a year-long journey back
to Earth. The spacecraft crashed landed in the
Woomera Prohibited Area near Adelaide in Australia.
The Japanese space agency, JAXA, quickly located
the return capsule by its radio signal and transferred
it to the Extraterrestrial Sample Curation Center in
Japan. Here the team were able to open up the
sample canister without risk of terrestrial
contamination and could collect any volatile gases
that had boiled off upon reaching Earth. The

spacecraft has recovered 5.4g of material - the
first time such a substantial amount of space rock
has been returned from an asteroid.

A few weeks later, another sample return - the
Chinese Chang'e 5 mission - returned from the
surface of the Moon, landing in the Ulangab region
of Inner Mongolia. The mission had spanned less
than a month, having left on 23 November, and
returning on 16 December. But in that brief time
the spacecraft managed to land on the Moon,
scoop up 1.7kg of lunar material, relaunch and
return to Earth.

This is the first time either of the nations has
successfully accomplished a sample return
mission, marking out both as powerhouses in
the field of planetary exploration.
www.hayabusa?2.jaxa.jp/en

February 2021 BBC Sky at Night Magazine 11
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Comment
by Chris Lintott

Any robotic mission
that explores the
Solar System is

a marvel of
miniaturisation,
but there are limits
to what can be
achieved. By
returning a sample
to Earth, a full
arsenal of scientific
techniques can

be deployed.

The return of
Hayabusa 2 means
Ryugu joins an
exclusive club
— apart from the
Moon, we only have
a few micrograms
of asteroid Itokawa,
from the troubled
first Hayabusa, and
a little of Comet
Wild, gathered by
NASA's Stardust.

Chang'e 5's lunar
haul is still only the
10th sample to
make it back. Even
a pinch of dust
from its payload
can transport us
to the volcanoes
of the Oceanus
Procellarum.
Scientists will be
eagerly awaiting
their arrival.

Chris Lintott
co-presents
The Sky at Night



NASA/STSCI, NASA/JPL-CALTECH, NASA/GSFC/SDO, ESA-D. DUCROS/2013
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Main dark spot
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Transient dark spot
- et bl

A Neptune's stormy dark spot has a smaller companion nicknamed Dark Spot Jr, but it remains a mystery whether the two are related

Neptune’s storm aoages its demise

A change of direction stopped the storm from straying to the planet’'s calm equator

It continues to be a dark and stormy
time on Neptune, as a 7,400km-wide
storm has saved itself from destruction,
it was recently revealed. And it may
have created a smaller companion in
the process.

The Hubble Space Telescope has
been watching the dark spot created
by the storm move south towards the
planet's equator since it was discovered
in 2018. Such storms are thought to
be kept stable at mid-latitudes by the
Coriolis force, which is created by the
planet's spin. As this force is weaker
at the equator, storms tend to blow
themselves out when they drift into
the region, so the observing team
were expecting to watch the dark
patch disappear.

12 BBC Sky at Night Magazine February 2021

Instead, in August 2020 the team
noticed the storm had taken an abrupt
turn northwards, sparing itself this
untimely demise. No one has seen this
kind of storm behaviour in the outer
planets before.

“It was really exciting to see this one act
like it's supposed to act, and then all of
a sudden it just stops and swings back,”
said Michael H Wong from the University
of California at Berkeley, who took part in
the study. “That was surprising.”

Even more surprisingly, Wong and his
fellow astronomers also noticed that a
second, smaller transient dark spot had
appeared near the storm's equator-facing
side, which they nicknamed ‘Dark Spot Jr.

“When | first saw the small spot,
| thought the bigger one was being

disrupted,” said Wong. “I didn't think
another vortex was forming because the
small one is farther towards the equator,
so it's within this unstable region. But we
can't prove the two are related; it remains
a complete mystery.”

Although Hubble has seen many storms
in the atmosphere of Neptune in the last
30 years, this one has been the most
closely studied, as it's been watched as
part of the Outer Planet Atmospheres
Legacy (OPAL) programme. This initiative
takes regular images of the four outer
planets with Hubble, creating an archive
of images tracking the planets through
the years. Astronomers can then use this
archive to see how the planetary
atmospheres change over time.
https://archive.stsci.edu/prepds/opal
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A An artist’s impression of NASA's Perseverance rover plunging through the Martian atmosphere

Robotic armada arrives at Mars

Three Martian missions make their start this month

It's almost time to begin invading the Red their first trips to the planet. China is sending its
Planet, as spacecraft from three different Tianwen-1 mission; the spacecraft will stay in
nations complete their journeys this month. orbit for a few months to look at the planet
The largest of these is NASA's Perseverance from above, before it puts down a small rover.
rover, due to land on the surface of Mars on Finally, the United Arab Emirates (UAE) is
18 February. Once down, the rover will roam hoping to celebrate the arrival of its first ever
the Martian landscape, collecting caches of planetary spacecraft, Hope. The orbiting
rocks that a future mission will pick up and spacecraft will arrive on 9 February with the
return to Earth. goal of investigating the Martian atmosphere.
Meanwhile, two other nations are making https://mars.nasa.gov

Gurrent solar cycle could be strongest yet

NCAR's deputy director, who
led the study.
Mclntosh's team made
the forecast by looking
for ‘terminator
events', when bright
spots from both
poles meet at the
equator. They found
the shorter the gap
on one cycle, the
stronger the next
was; Solar Cycle 24
was relatively short,
lasting 10 years.
The Sun has an 11-year cycle “If our forecast proves
of increasing and decreasing correct, we will have evidence
sunspot activity, driven by A ‘Terminator events’ on the that our framework for
the Sun's magnetic field. Sun may hold cluesaboutthe o rstanding the
“Scientists have struggled lengths of solar cycles Sun'’s internal magnetic

Solar Cycle 25, which began
in December 2019, could be
the most active on record,
if a new study is to be
believed. The new
prediction from the
National Centre

for Atmospheric
Research (NCAR) is
directly opposed to
previous projections
made by a panel of
solar astronomers, who
forecast it would be one
of the weakest.

to predict both the length fundamental understanding of ~ machine is on the right path,”
and the strength of sunspot the mechanism that drives the  says Mclntosh.
cycles because we lack a cycle,” says Scott MclIntosh, www.ucar.edu
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Star database released
The positions of almost

2 billion stars have been
made publicly available
following the third release of
data from the European
Space Agency's Gaia
satellite. As well as many
distant stars, the new batch
of information contains
precise measurements of
300,000 stellar objects within
326 lightyears of the Sun.

Starless planets

Two gas giant exoplanets,
around 8 and 15 times the
mass of Jupiter, appear to
have formed in orbit around
each other without a central
star. The pair's large size
and separation (around

200 times the Earth-Sun
distance) suggest that they
formed directly from
interstellar gas, just like
stars would.

Lightweight galaxies
Hubble has discovered

two galaxies that appear to
be completely devoid

of dark matter. As dark
matter has always been
considered a key ingredient
in pulling young galaxies
together, astronomers are
at a loss to explain how

the pair came to be.
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NEWS IN
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3 SLS timeline

E tightens

EQ  The first flight
of NASA's

Space Launch
System (SLS)
could bein
jeopardy after
a late-2020
rehearsal

of its launch
procedure

up to 30 seconds before
liftoff was held back by
almost two weeks. The test

was eventually successful,
meaning it can still make
its November 2021 launch
date, but there is now little
margin in the schedule.

Past asteroids

were larger
Astronomers studying a
meteorite that fell to Earth
in 2008 believe it originated
as part of an asteroid the
size of Ceres - the largest
asteroid in the belt between
Mars and Jupiter. The find
suggests there were once
other large asteroids in the
early Solar System, but
they have been blasted
apart by collisions with
other space rocks.

Life ingredient found
in mulitple meteorites
Chemists have discovered
the presence of a key
pre-biotic ingredient called
hexamethylenetetramine,

in three different meteorites.

The discovery supports
the theory that such
chemicals were created in
space during the Solar
System's formation, and
were then brought to
Earth by asteroids.

BULLETIN

short-lived comet spotted during eclipse

The celestial visitor was identified by a citizen scientist

Comet C/2020
X3 (bottom left)
as captured

by the SOHO
observatory... =%

-

12/14 16:12

...and shown
during the

solar eclipse on

14 December 2020

towards the Sun around

An amateur astronomer,
Worachate Boonplod from
Thailand, discovered a comet
making its closest approach to
the Sun on 13 December - just
one day before a total eclipse.
He discovered the icy body as
part of a NASA funded citizen
science initiative, the Sungrazer
Project, which asks space

enthusiasts to look at images
from the Solar and Heliosphere
Observatory (SOHO),
searching for new comets.

With an eclipse due to grace
the skies above South America
the next day, Boonplod hoped
that someone would be able
to capture the tiny speck of
the comet as it streaked

724,000 km/h = which

both SOHO and several
astrophotographers did. The
comet didn't survive its brush
with the Sun however, as it
disintegrated into dust just a
few hours before it would have
reached its closest approach.
https://sungrazer.nrl.navy.mil

Strong flares miaht not sterilise planets

Planets around highly active stars which are
throwing off solar flares might still have a
chance at forming life, a study has found.

It had been thought that such stars would
effectively sterilise any planet within their
habitable zone - the orbital region around a
star where liquid water can form on a planet's
surface - by bombarding them with radiation or
blasting away their protective ozone layer.

However, a new study which looked into the
effect of the flares found they didn't destroy
the atmosphere, but drove it to find a different
equilibrium that might still support life.

“We've found that solar flares might not
preclude the existence of life. In some cases,

Could solar flares
actually help us find
life on other worlds?

flaring doesn't erode all the atmospheric ozone.
Surface life might still have a fighting chance,”
says Daniel Horton from Northwestern
University (NWU).

If life was able to evolve on these worlds, it
would actually be easier to detect as the flares
increase the abundance of life-indicating gases
such as nitrogen dioxide.
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“Space weather events are typically viewed
as a detriment to habitability,” says Howard
Chen from NWU. “But our study quantitatively
shows that some space weather can actually
help us detect signatures of important gases
that might signify biological processes.”
www.northwestern.edu



Hubble watches the Stinaray fade

For 20 years, the Hubble Space
Telescope has watched as the Stingray
Nebula faded. These two images of the
planetary nebula taken 20 years apart
show its dimming. As planetary nebulae
are created by a cloud of gas expanding

out from a core star, they usually grow
in size and brightness, but Stingray’s
central star is getting cooler and less
luminous, making the nebula fainter.
“This is very, very dramatic and very
weird,” says Martin A Guerrero of the

1996

2016

Instituto de Astrofisica de Andalucia
in Granada, Spain. “We're withessing a
nebula’s evolution in real time. In a
span of years, we see variations in the
nebula. We have not seen that before
with the clarity we get with this view.”
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Our experts examine the hottest new research

GUTTING EDGE

Lockdown lights: to research light-pollution
levels, scientists looked at sky brightness
data from the Spanish city of Granada
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With a clear drop in air pollution levels,

astronomers were keen to see If
restrictions reduced light levels too

ne outcome of COVID-19 and the

strict national lockdowns during

the pandemic is to offer a ‘natural

experiment’ on the relationship

between human activity and our

effect on the environment.
Satellite observations revealed a drop in atmospheric
levels of nitrogen dioxide (a major air pollutant
released by the burning of fossil fuels) over cities
and industrial centres, and levels of ‘PM10’ sooty
particles in the air were also greatly reduced. But
what effect are the restrictions on human activity
having on light pollution?

The main source of information on global night-
time light emissions is the Visible Infrared Imaging
Radiometer Suite (VIIRS) instrument aboard the
Suomi NPP satellite. But the problem with using this
dataset to compare light pollution before and during
the pandemic is that the images are taken by the
satellite passing overhead at 1:30am local time, long
after most people have already gone to sleep and
lights are turned off. As Mdximo Bustamante-
Calabria at the Astrophysical Institute of Andalucia
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explains, the key to uncovering the effects of human
activity is in combining this satellite imagery with
local ground measurements of sky brightness. He
and his team have collected this data for the city

of Granada in Spain, including both before the
pandemic and during the lockdown from mid-March
to the end of May 2020.

Gathering results
As many amateur astronomers know, the problem
of light pollution on the night skies is not just the
amount of artificial lighting, but also the haze of
PM10 particles in air pollution reflecting that glow
back towards the ground. So Bustamante-Calabria
and his team had to first disentangle the relationship
between the lower levels of particle pollution in the
air scattering light, and any decrease in the amount
of artificial lighting during the pandemic. When they
allowed for these variations, the data revealed that
during lockdown the overall light output of the city
had decreased by around 20 per cent.
The drop is even more pronounced in the blue
end of the light spectrum, where the team measured
a 45 per cent decrease in sky brightness during
the lockdown. This is due to the
reduction in vehicle headlights and
private lighting, as well as the
ornamental illumination of
city monuments. Nowadays,
these are usually metal halide
or LED lamps that produce a

“The key to
uncovering the effects
of human activity is in

combining satellite

imagery with ground blue-white light, rather thon
the yellowy colour of sodium
measur:ements of lamps. Most of these lights
sky brlghtness” are turned-off by the early

hours, however, and so are missed
by the satellite imagery - the
aforementioned VIIRS data doesn't record
any significant difference in the light emission of
cities before and during lockdown.

Given that outdoor activity decreased by up to
90 per cent during lockdown, Bustamante-Calabria
concludes that the late-night emissions of the city
are dominated by permanent lighting that doesn't
respond to the actual behaviour of its citizens. This,
he argues, is a clear waste of energy and resources,
as well as being a source of frustration for many
amateur astronomers.

e,

Prof Lewis Dartnell
is an astrobiologist
at the University

of Westminster

Lewis Dartnell was reading... Effects of the COVID-19 lockdown on urban
light emissions: ground and satellite comparison by Mdximo Bustamante-
Calabria. Read it online at: https://arxiv.org/abs/2011.09252



opving on spiralling

stars with Gaia

Astronomers are gifted with rich

pickings as the European satellite

releases another tranche of data

as there been a mission with an

that of Gaia? I'm not sure. The

is mapping our galactic
neighbourhood, recording the
positions and movements of more than a
billion stars, and astronomers have been
waiting for the latest tranche of data for a
while. We marked the last major data release
in May 2018 with a special episode of The Sky
at Night, and since then literally thousands of
published papers have made use of its

measurements to explore the history of the Milky

Way, stellar evolution and more.

This month's paper is one of the handful released

by the Gaia team themselves to accompany
their latest gift to astronomical understanding,
what's known as Early Data Release 3. The full
DR3is due in a couple of years, but for now we
have positions for 1.8 billion stars — up by 100
million from last time - along with colours for
1.5 billion (up by 200 million) all served with
much improved accuracy and precision.

To show what these careful measurements
can get you, the team in this month's paper
pull out from the Gaia treasury a grand total of
12,884,734 stars that belong to the Large and
Small Magellanic Clouds (LMC and SMC), the
two largest satellite galaxies of the Milky Way.
One of the great joys of the Gaia data is that
as well as measuring the position and
brightness of stars on the sky, we get
measurements of how stars are moving
- what's called their proper motion.

This means we can see how stars spiral in
the disk of the LMC, and how they are affected
by the more freeform structure of its smaller

counterpart. The detail is simply exquisite — we can
see how the LMC's stellar bar seems to slow down
young and old stellar populations alike and pick out
its spiral arms — and it isn't limited to the galaxies

impact across astronomy to match

European Space Agency's satellite

have been identified

CUTTING EDGE

themselves. As the two galaxies have orbited and

interacted with the Milky Way, they have affected
each other. The result is a stream of stars between
the two known as the Magellanic Bridge.

New views
Stars in the Bridge have been identified before, but
never with such precision or in such abundance.
Gaia sees nearly two million stars belonging to the
structure, many of which are flowing from the SMC to
the LMC. The structure wraps itself around the LMC
and seems to feed into the more southerly of the
galaxy's arms. This might not be a ‘true’ spiral arm
but rather a feature produced by the interaction
between the two systems.
Understanding how galaxies interact and
merge is important in trying to piece together
the history of the Universe. Applying the kind
of techniques the team can use here on the
LMC and SMC to populations in the Milky

Prof Chris Lintott
is an astrophysicist
and co-presenter
on The Sky at Night

“Stars in the
Magellanic Bridge

before, but never

with such precision Way, picking out the stars that seem to have
. come from past events in our own Galaxy's
or in such history, will allow us to understand our
abundance” Galaxy's story better than ever before. Expect

Gaia's impact to continue to grow in the years
ahead - the mission is a real triumph for ESA and its
team of data hungry scientists.

Bridge of stars: scientists are looking

at Gaia's data on the Magellanic

Bridge, where stars as flowing from the
Small (top) to the Large Magellanic Cloud

Chris Lintott was reading... Gaia Early Data Release 3: Structure and
properties of the Magellanic Clouds by the Gaia Collaboration.
Read it online at: https://arxiv.org/abs/2012.01771
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The Sky at Night TV show, past, present and future

INSIDE THE SKY AT NIGHT

In the January episode, PhD student Naomi Rowe=-Gurney looked
back at an eventful year. She reflects on the issues 2020 has raised

veryone's lives have changed this year.
I've been working from home constantly
since March and it feels never-ending.
As a PhD student in planetary science
at the University of Leicester, I'm lucky |
— CON dO MYy research remotely, but I've
struggled to adapt to this new lifestyle. What feels
like an unhealthy amount of time is spent on Zoom,
with too many hours at my computer. | miss those
chats with colleagues at tea breaks, in the corridors,
and especially in the pub.

I'm in my final PhD year, studying the atmospheres
of the ice giants, Uranus and Neptune. | use data
from the decommissioned Spitzer Space Telescope
to observe how the atmosphere of each planet
changes as it rotates. We've only visited each ice
giant once, with Voyager 2 flybys in the late 1980s,
making them the least explored planets of our
Solar System. Strangely, my goal isn't to answer
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A Inspirational:

“l was blown away
when | first saw
Maggie hosting
The Sky at Night.
She's been an
inspiration for me”

the many outstanding questions about them, but
to reveal new ones for the future. This is for the new
James Webb Space Telescope, which will launch in
October 2021 and will help to give the most detailed
insights into their atmospheres that we've ever had.
The ice giants are the future of Solar System science
and hundreds of scientists across the world are
already proposing missions.

Return to a ‘different” world

The Sky at Night has been a welcome distraction
from the monotony of isolation. The episode with
Maggie Aderin-Pocock interviewing astronaut
Jessica Meir after she returned from the International
Space Station (originally braodcast on 18 June),
stands out. Jessica went to space when the world
was ‘normal’ and came home to a completely
different planet. She also talked about participating
in the first ever all-female spacewalk, and | remember



thinking, “Wow, was this really the first?!”. We tend to
think that women's representation in science is much
further along than it actually is. It's true that women
are becoming better represented in science, but this
fight is only just beginning for other minorities.

| got the ‘space bug' at a young age when | visited a
planetarium but didn't see myself in the position I'm
in now. That's why representation is so important. It's
great to have so many women to look up to - but you

Naomi Rowe-

Gurney is a ,

planetary science don't often see Black women. | was blown away when
PhD student at | first saw Maggie hosting The Sky at Night. She's an
the University inspiration for me, and I'm sure she is for other Black

of Leicester women and girls pursuing careers in astronomy.

00king back:
The Sky af Night
/ February 1980

INSIDE THE SKY AT NIGHT

The pandemic has been difficult for so many
people. The Black community has been hit especially
hard during this time and the fight for equality is at
the forefront of many people’'s minds. At least it's
raising awareness of what's been going on for
decades. In academia I've seen things starting to
happen behind the scenes that will hopefully make
life better for future minority students and attract
more of them into postgraduate education.

| really enjoyed being on The Sky at Night. It was
great to get to talk about some of the things that are
really important to me, as a Black woman in science.
People say “the sky's the limit..." but really it isn't. o

The Sky at Night is taking a well-earned
break this month and is due to return
later in the year, but there is still plenty
to see on the programme'’s official
website. Catch up on recent instalments

On the7 Approximately
February 1980 every 15 years,
episode of the orbits line
The Sky at up so that we
Night, Patrick here on Earth
Moore was look at the
joined by rings exactly

Saturn enthusiast
and artist Paul
Doherty, who
often produced
artwork for the

edge-on, as
happened in
1980. Although
the gas giant's

or delve into the archives for some classic
episodes, including Patrick Moore’s chat
with astronomer Clyde Tombaugh

who discovered Pluto, coverage of the
Voyager, Mariner and Pioneer missions

show. The pair
were taking a look
at the ringed planet
— or rather, the
un-ringed planet, as Saturn’s

most famous feature had been reduced
to little more than a slender line of
shadow across the planet'’s face.

Their disappearance of the rings was
caused by the fact that they don't stay
at the same angle relative to Earth all
the time. Instead, they appear to tip up
and down as the inclined orbits of the
two planets tilt away from each other.

A Every 15 years, Earth and
Saturn’s orbits line up, so its
rings are seen edge-on (top)

icy rings are
400,000km-wide,
they are less
than 1km thick, and
so when viewed
edge-on all we can redlly see is the
shadow they cast onto Saturn itself.
You'll have to wait until March 2025
for the next opportunity to capture the
spectacle for yourself. Then seven years
later, in May 2032, you'll be able to see
Saturn's rings when they appear at
their most open, as the planet's
southern hemisphere will be at its
most tipped towards Earth.

and a report on the Soviet crewed lunar
programme first broadcast in 1960.

A Patrick Moore visits Arizond's Lowell

Observatory to examine the telescope
through which Pluto was discovered in 1930
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Email us at inbox@skyatnightmagazine.com

~ This month’s top prize: |

four Philip’s titles

_portrait
of Maggie
Aderin-

] The
PHILIP’S \iccsage
of the Month' writer will
receive a bundle of four top
titles courtesy of astronomy
publisher Philip's: lan Ridpath
and Wil Tirion's Star Chart,
Robin Scagell's Guide to the
Northern Constellations,
Heather Couper and Nigel
Henbest's 2021 Stargazing,
and a planisphere for the
night skies as they appear
at latitude 51.5° north.

Winner’s details will be passed on to
Octopus Publishing to fulfil the prize

Tweet
. Susan Pilcher
' @susanpilcher?« Dec 12
One Geminid over Dungeness.
3 hours for this! #Geminid
#geminids #Meteorshower
#dungeness #romneymarsh @
VirtualAstro @VanguardPhotoUK
@skyatnightmag
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Richard's

Artistic tribute

| have only recently taken up painting again after
| left school 40 years ago. Portraits have always
interested me, but | haven't had the courage to
attempt them... until now. But who to choose?

Online star

Brother Guy Conslomagno’s Christmas
Lecture, The Great Conjunction and
The Star of Bethlehem', was my very first
Sky at Night Magazine webinar and | look
forward to many more. The time allotted
seemed perfect for the topic and the
amount of time | could put aside for it.

| enjoyed both the subject matter and
Brother Guy's presentation of it. | learned
a lot, but the way he presented some of
the material, and answered people'’s
questions, had me looking at thingsin a
different way than | had previously, which
was really amazing. So, thank you for
having the webinar, | got a lot out of it!
Bethany Ford, via email

MESSAGE \
OF THE
. MONTH

Science, and especially astronomy, have
always been a keen interest of mine and so
| wanted to pick someone who | thought
communicated complex ideas in an engaging
and accessible way to novices like me. As a
former teacher | appreciate the importance of
doing this and as The Sky at Night has been a
favourite of mine for years, | chose presenter
Maggie Aderin-Pocock. Her personality,
passion, expertise and ability to engage an
audience made this a natural choice. | wanted
to achieve a painting that showed her authority
and intellect, combined with friendliness and
approachability. Hopefully, | have captured that
and it does justice to a scientist that is
inspirational to me and many others.
Richard Bleasdale, Birmingham

A wonderful likeness, Richard, congratulations
on a fine portrait!. - Ed.

Narnia’s night sky

| enjoyed the feature on conjunctions of
planets in literature through history (‘The
Great Conjunction: history in the making’,
December 2020 issue). Although perhaps
not considered great literature, | was
reminded of the scene in Prince Caspian
(1951) by CS Lewis, where the young prince
is woken one night by Doctor Cornelius
and taken up to the castle battlements
to see a conjunction. In the world of the
Narnia books there are many references to
its special astronomy. In this conjunction,
“Tarva, the Lord of Victory, salutes
Alambil, the Lady of Peace”. On the
evening of 21 December | was looking out
for the conjunction between Jupiter and
Saturn, but part of me was in Narnia.

Mark Hurn, Institute of Astronomy,
University of Cambridge

Double impact

| expect there are hundreds of images of
the recent conjunction between Jupiter



:{L

A Christmas setting: Roger’s
photo of the Great Conjunction

and Saturn. However, here is
one with a Christmas slant
(above), taken from my garden
in Nailstone (near Nuneaton)

with a Sony DSC-HX60
compact cameraq, and the
parish church also in view.
Roger Samworth, Nailstone »

ON FACEBOOK

WE ASKED: NASA has selected you for the first trip
to Mars. Do you go?

Scott Wigglesworth For all humankind. A new frontier. The
realisation of the dream of generations and a chance to be part
of the foundation of a future in which humanity thrives out there
among the stars? Measure me up for a flight suit!

Wayne Ryles Well a change of scenery would be nice after being
stuck in lockdown for most of the year.

Andrew Ball Knowing my luck I'd get dropped off on the
wrong planet.

Stuart Brennan Can you promise what happened to Matt
Damon won't happen to me?

Mark Whalebone | would say, “What took you so long?" | have
been waiting to go to Mars since | was a young child watching
the Moon landings!

Jerome Watson Mars, a world without politicians and lawyers, at
least in the beginning. It won't be long before they turn up and
spoil it, but it will be paradise till then. I'd go in a heartbeat!

Mark Lee The trip would be unnecessary and far too dangerous.
Send a robot.

Tony Moss At 68 years old | might explain that | would be more
of a hindrance than a help, but thanks anyway.

Colin Anderson Yes, I'd definitely go, even if it were a one way
trip. We dreamed of such things as kids and, although | know
intellectually it will never happen, that dream is still alive. Just to
go into space would be awesome; to stand on another planet...

Paul Parsons I've always been averse to space travel, purely
because | don't enjoy travel and in the extreme it makes me
physically ill. But right now, I've never felt such an urge to leave
this country and indeed leave this planet.

Malcolm Dixon I've already packed. My passport only has five
years left before renewal, so there may be a bit of an issue
getting back!

SCOPE DOCTOR

T

(-2
Email your queries to

scopedoctor@skyatnightmagazine.com

Our equipment specialist cures your
optical ailments and technical maladies
With Steve Richards

I have a Sky-Watcher 200PDS Newtonian and use
a 2x Barlow and Canon 650D DSLR camera to take
planetary images, but Jupiter often looks like

no more than a dot and | can’t focus my eyepieces
when using the Barlow lens. Can you help?
RICHARD WHITE < Planets can
appear small
when imaged with
a Sky-Watcher
200PDS

The Sky-Watcher 200PDS
Newtonian reflector has a
focal length of 1,000mm.
However, its tube length
has been reduced and the
secondary mirror moved
closer to the primary mirror. This
design results in the focal plane
extending further outside the focuser to give
more back-focus, specifically for astrophotography.

The use of a Barlow lens further increases the apparent
back-focus, making camera focus easy to achieve.

In your case, | suspect that there isn't now sufficient outwards
focus travel to achieve focus with your eyepiece and Barlow
lens combination. The solution is to add an extension tube
between the Barlow lens and the focuser's eyepiece holder.

Photographing the planets with a relatively short focal
length instrument like your 200PDS will always result in a small
image and this will be exaggerated by the large sensor of
your DSLR camera as you need to zoom in on the finished
image to see it. For planetary imaging rather than observing,
you would be better off with a longer focal length telescope.

Steve’s top tip

What are flat fields?

The lenses and mirrors in a telescope have curved surfaces,
which results in a curved focal plane, so stars at the centre of
the field of view can be very well focused, while those towards
the periphery are slightly de-focused and elongated. For visual
observing purposes, this is not particularly noticeable except
under close scrutiny, but it becomes very apparent when
imaging because the camera'’s sensor is flat. Imagers aim to
correct this issue using field flatteners, which are special optical
accessories that re-focus the light across the whole field of
view accurately on the sensor, thus producing a ‘flat field'.

Steve Richards is a keen astro imager and
an astronomy equipment expert

WWW.ROTHERVALLEYOPTICS.CO.UK
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Changing opinion
> | always thought of Dobsonian mounts
as cheap and nasty, but when | decided
to upgrade from a 127mm Maksutov
scope and saw that | could get a Sky-
Watcher Skyliner 200P (200mm)
Dobsonian reflector for the same amount
that | paid for the Maksutov 12 years ago
- and it was highly commended in a Sky
at Night Magazine review — | went for it.
The telescope is awesome and the
Dobsonian mount is the sturdiest, most
stable and easiest to move of any that
I've used. There's no more wrestling with
three unwieldy legs or huge heavy pillars,
the eyepieces are always in a comfortable
position and the views are brilliant!
Videos on YouTube say Dobsonians are
ideal beginner's scopes. As |'ve been
interested in astronomy and owned
telescopes of various types for over 50
years, | don't class myself as a beginner;
this kind of scope is perfect for any level.
Graham Easby, via email

CORRECTIONS

* The picture on page 33 of the December
2020 issue's article ‘The Great Conjunction:
history in the making’, was captioned

as showing a Gregorian telescope when

it showed a Newtonian telescope.

* On page 76 of the same issue, in

SOCIETY IN FOCUS

Swansea Astronomical Society, like many
other organisations, has had to adapt
quickly to an ever-changing situation;

our main concern at the beginning of

the COVID-19 outbreak was to keep the
society together so we would not see a
drop in our membership, especially among
those classed as elderly and vulnerable.

Out went our regular meetings, which
are held at a local university, meaning
we were unable to meet anyway as the
building is closed to all except a few
students. Our observatory is also out of
use as we cannot socially distance.

All our talks are now held over Zoom;
an advantage is that we have been
allowed by some speakers to make
recorded sessions available for those
who are unable to watch live. We've also
managed to sign up speakers who live
further away and this is something we
may continue with once restrictions are
lifted, with a mix of both live and Zoom

INTERACTIVE

@) Instagram

balders18 - 13 December

A Gemini meteor streaks past Orion and
the Hyades cluster last night
#epic_captures #sky
#canonphotography #geminids
#bbcskyatnight @bbcskyatnightmag

F ol

@ QO ® O &

‘Astrophotography Capture: Photograph
the Great Conjunction’, the formula to
calculate the field of view (FOV) forimaging
the conjunction should have read, FOV in
arcminutes = imaging chip width in mm x
3,438 + telescope focal length in mm, where
3,438 replaces the incorrect 3,460.

A Members of Swansea Astronomical
Society meet regularly on Zoom

talks to widen our speaker base.

When it comes to observing, some of
our members have been experimenting
with remote observing using their own
home-based equipment. This has worked
well and we've featured the results in our
warm-up preamble news before our Zoom
talks. We hope that we can use this setup
and broadcast from our observatory in
future, especially during meteor showers
and other events.

Phillip John, vice-chair, Swansea
Astronomical Society
» www.swanastro.org.uk



YORKSHIRE’S DARK SKIES FESTIVAL, STARFEST DARK SKIES FESTIVAL

StarFest Dark Skies Festival
Cranborne Chase, 15-20 February

The International Dark Sky Reserve hosts
a mix of online and (subject to restrictions
at the time) live events, including talks

on astronomy basics, astrophotography,
storytelling and activities for kids. See the
full schedule at www.chasingstars.org.uk.

DOCUMENTARY

Behind the Curve

The Earth isn't rotating and ‘Earthrise’
was faked. Or so believe the fact-phobic
subjects of this highly entertaining
documentary exploring modern-day

Flat Earthers, the startlingly large number
of people who put our globe into the
category of ‘fake news'.

www.netflix.com

ONLINE TALKS

Newtown Astronomy Society

13 February

Newtown Astronomy Society (NAS)

has a great programme of Zoom talks
planned for the coming months, including
Rob Davies on home observatories on

13 February and Pete Williamson's talk,
‘From Birr to Hubble' on 13 March. Free to
members; £2 for guests (contact secretary.
newtownastrosoc@gmail.com in advance
to register).

Solar webinar

20 February

Catch the British Astronomical
Association's (BAA) livestream of its
Solar Section webinar. There will be
three presentations, plus Q&As.
bit.ly/3gvnrhB

We pick the best live and virtual astronomy events and resources this month

HAT"S UNLINE

PICK OF THE MONTH

A Under Yorkshire skies: enjoy stargazing activities around the theme of ‘Nature at Night’

Yorkshire’s Dark Skies Festival 2021

Various venues, 12-28 February

The North York Moors and Yorkshire
Dales festival returns, hot on the heels of
the two National Parks' designation as
International Dark Sky Reserves, with the

theme of ‘Nature at Night'. Expect a range

of events across the moors, dales and
coastline, focusing on all things natural
and nocturnal, with an emphasis on the

damage light pollution does to our wildlife.

Planned are stargazing safaris with

Strange Signals:

Fast Radio Bursts

28 February, 7pm

Bursts of energy that last milliseconds,
travel across galaxies and arrive from
anywhere in the sky. What are they
and where do they come from? Join an
astronomical detective hunt for Fast
Radio Bursts. Details at bit.ly/39Uidus.

ONLINE COURSE

Moons
Starts 15 February
Join Moon master Professor David

expert astronomers as guides, fun
treasure hunts, ghost walks, dark-sky
trail runs and cycle rides. There's also the
chance for private stargazing evenings if
you opt to stay at one of the dark-sky-
friendly accommodation options.

All events will have COVID-19 safety
measures in place and most need to be
pre-booked. For more information, visit
www.darkskiesnationalparks.org.uk

Rothery for a free 8-week Open University
course exploring the many moons of

our Solar System. Book a place at
www.futurelearn.com/courses/moons.

PODCAST

NASA’s Curious Universe

NASA astronauts, scientists and
engineers tackle a fascinating new
subject each week, like Crawlers (the
gargantuan caterpillar-tracked vehicles
that carry rockets to the launchpad) or
the hotly anticipated James Webb
Space Telescope. go.nasa.gov/2K9r5RX
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TRIUS PRO

TRIUS PRO

The new TRIUS PRO follows on from the incredibly successful TRIUS PRO cameras. It offers the
same amazingly quiet drive electronics which gives the lowest read-noise figures and fastest downloads in its class,
and now in this new stunning, metallic blue colour.

We have read-noise figures that are better than most CMOS cameras*, along with 16bit data, large full well depths
(large dynamic range), and significantly lower dark-noise figure thanks to the impressive compact cooling system;
these really are the best deep-sky imaging cameras on the market. With the TRIUS PRO cameras,
dark frames really are a thing of the past, making calibration frames optional rather than compulsory, giving you more
time to capture fantastic data that requires less processing.

Our helpful and friendly staff are on hand to help you choose the best camera for your setup. Don’t forget our New
MIDI filter wheel with built-in OAG and Lodestar X2 autoguider to complete your imaging system. Visit our website for
further information.

* Incredibly low read-noise * Built-in Powered USB Hub
« High QE - Collimateable front plate

« Ultra-low dark current - Faster download speed

+ Argon filled CCD chamber - Compact and lightweight

O

2.8M Pixel

12M Pixel ' 9.2M Pixel
For further information - Email: info@starlight-xpress.co.uk - Tel. +44 (0) 118 402 6898

*When used at unity gain WWW. SXCCd.Com



Her Excellency
Sarah Al Amiri

is the Minister of
State for Advanced
Technology and
Chair of the UAE
Space Agency

The astronomer’s forum

FIELD OF VIEW

Five predictions for 2021 in space

Her Excellency Sarah AL Amiri, Chair of the UAE Space Agency, highlights the
main influences on spaceflight this year, from Mars missions to sustainability

We're going to Mars

One prediction | can most assuredly make is that the
Emirates Mars Mission will reach Mars orbit insertion
on 9 February 2021. By April we'll have pivoted

from our ‘capture orbit’ to our ‘science orbit" and by
September we'll be sharing our data stream with
scientists and researchers around the world. For the
coming Martian year (about two Earth years), we'll be
analysing the atmospheric dynamics of Mars. We've
got our fingers crossed for a planetary dust storm
because the Hope probe is equipped to measure what
stands as one of Mars's most enigmatic phenomena.
Space is open for all - and it will open more

The Emirates signed the Artemis Accords

(an international agreement of governments
participating in space exploration) in 2020 and we
fully expect many more nations to accede to the
protocols in 2021 - a further clarification of the open
standards, interoperability and teamwork in space
systems research and space exploration. As a key
international partner and collaborator, we believe
passionately in any move that helps the international

community to better work together on a level and
cooperative playing field.

The role of governments will change

More and more private sector players are joining

in space exploration and their participation is
changing the landscape, as more nimble operators
are exploring faster innovation methods. Instead of
spending 10 to 15 years developing huge and complex
platforms, innovators are deploying CubeSats and
small-scale satellites. The vitally important role of
SpaceX, for instance, in NASA's human spaceflight
programme shows clearly that private sector players
are not only here to stay, but are displacing more
traditional models of space exploration.

Missions on a laptop are the new norm

Last year showed us that we can move away from
outdated ideas of a physical ‘workplace’, with
COVID-19 accelerating the modernising move to
remote working. The Emirates Mars Mission was
completed by a multinational team all working from
home, conducting calls over Zoom.

The images many of us hold in our minds of
hundreds of workstations around giant 100-metre
screens are a thing of the past. The Emirates Mars
Mission's control facility is a cluster of small rooms
with desks, laptops and screens. This is a clear sign of
the increased agility that is transforming the sector.
Sustainable space exploration
We have a greater understanding than ever before
of our planet, provided by the new data sets we
have access to. Ironically, as it becomes easier to
launch smaller satellites for planetary exploration,
the potential proliferation of space debris and harm
to the precious space environment increases. We
must not neglect our responsibilities to protect
Earth's atmosphere in the process - the tiny layer
of atmosphere surrounding our planet is the only
breathable atmosphere we have observed that is
available to humanity.

In 2021 we will look for more innovative solutions
to address space junk, such as by using a ‘vacuum-
cleaner’ method, without prohibiting the development
of the space industry or restricting access to space by
imposing design restrictions on current spacecraft. @
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" Standing guard: the beautiful

. constellation of Orion, the Hunter .
- . graces the night sky early in 2021

'Aﬁg.uide

Sfargazingin-

202

It's set to be a great year for
observing the night sky.
Jamie Carter reveals what to
look for in the next 12 months




. he stars may be enduring, but our
sky is always changing thanks to the
orbits of the planets and our Moon.
So what can stargazers expect in
2021? “We won't have a spectacular
Mars in 2021, and nor will we have
any particularly close conjunctions, but we will have
Venus looking brilliant,” says Nigel Henbest, author
of Philip's 2021 Stargazing Month-by-Month Guide
to the Night Sky in Britain & Ireland. “There is always
a lot of interest in conjunctions, but what people
really love is a crescent Moon with a planet. Crescent

1. The Orion Nebula at its best

When: December-February

Where: highest around midnight

Orion's Belt is one of the night sky's most easily found
and best-loved sights of winter, but there's something
astonishing lurking just beneath it. The Orion Nebula,
also known as M42, is a diffuse cloud of gas and dust
about 1,300 lightyears distant where stars are being
born in the Milky Way. One of the brightest nebulae
of all and easily visible to the naked eye, M42 is hugely
rewarding in binoculars and a small telescope. Look
slightly to the side of it to appreciate its brightness
with your more sensitive peripheral vision.

2. Mars close to the Pleiades

When: after dark on 3 March

Where: southwestern night sky

Remember the spectacular sight of bright planet
Venus within the Pleiades open cluster in April last
year? It's happening again, this time with the

Red Planet, which will be close to the Pleiades

- also known as the Seven Sisters - for a few nights
either side of its closest pass on 3 March.

3. Mercury and Jupiter in conjunction

When: just before sunrise on 5 March

Where: low on the southeastern horizon

Search the eastern pre-dawn sky and you'll find tiny
Mercury, now at its maximum separation from the
Sun, just 17 arcminutes above gas giant Jupiter. This
conjunction between the Solar System’s smallest
and largest planets will occur in the constellation

of Capricornus, the Sea Goat. You'll likely need
binoculars, but be very careful using them close to
sunrise. Mercury takes just 88 Earth-days to orbit the
Sun, while Jupiter takes 11.87 Earth-years.

4. Moon and Mars in conjunction
When: after dark on 19 March

Where: southwestern night sky

Moons tend to be quite low down on the horizon,
too, so they're easily noticed.”

There is also arguably the UK's biggest celestial
event of the year. “The solar eclipse on 10 June will
be seen as an annular ring of fire' from Northern
Canada, but as a large partial eclipse from across
Europe,” says Henbest. “It will be the biggest solar
eclipse visible from the UK for six years.”

A mix of conjunctions, planetary oppositions,
eclipses and perennial favourites — many of which
can be observed with the naked eye — here are 21 of
the best sights for 2021...

Having drawn away from the Pleiades, on 19 May
Mars will be visited by a 32%-lit crescent Moon.

The night before, on 18 March, a 24%-lit Moon

will form a loose triangle with Mars and the Pleiades.

5. The Beehive Cluster at its finest

When: around midnight, February to May

Where: high in the southern night sky

The Beehive Cluster is an open cluster of stars,

about 520-lightyears distant, in the constellation

of Cancer, the Crab. It is one of the best-looking open
clusters of stars and one of the nearest to the Solar
System. Also known as both Praesepe and M44,

it appears as around 60 stars in a pair of binoculars,
though a dozen or so stand out.

6. Crescent Moon, Jupiter and Saturn

When: just before sunrise on 6 and 7 April

Where: southeastern sky

With Jupiter and Saturn having emerged in the pre-
dawn skies, you can watch a 31%-lit crescent Moon
pass them on successive mornings if you look low

to the southeastern horizon (see below). It will pass »

Look for a crescent Moon
passing Saturn on 6 April

and Jupiter on 7 April
_ Saturn

Jupiter

\

06:00 BST (05:00 UT)
Moon's size exaggerated for clarity
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Greatest eclipse
114 BST
(10:14 UT)

IAN DYBALL

» Saturn on 6 April followed by Jupiter on 7 April, with
the former taking place in darker skies.

7. The Milky Way’s core

When: April-September

Where: southern night sky

The bright centre of our Milky Way Galaxy lies in the
constellations of Sagittarius, the Archer, and Scorpius,
the Scorpion, both of which never climb that high in
UK skies, so it helps to know when's best to see them.
The area emerges from the horizon in April, rising
around midnight; by mid-June it rises just after sunset,
and by July it's already up after dark. The further
south you travel on the planet, the higher Sagittarius
and Scorpius are in the night sky, and so the brighter
our Galaxy's core. Even a trip to southern Spain or the
Canary Islands can make all the difference.

8. A crescent Moon, Venus and Mercury

When: just after sunset on 12 and 13 May

Where: low on the northwest horizon

Are you always among the first to spot the 'young
Moon'? A badge of honour among some keen-eyed

First contact
10:07 BST
(09:07 UT)

10 June 2021
Times correct for the centre of the UK

Moongazers, there's an extra prize for anyone out
hunting for a 1%-lit crescent Moon in the post-sunset
sky on 12 May, in the form of the planet Venus just 1°
above. An easier sight will occur 24 hours later when a
3.5%-lit crescent Moon is visible just next to Mercury,
and above Venus. You'll need binoculars to see this.

9. Venus as an ‘Evening Star’

When: after sunset, April-December

Where: western night sky

After spending the latter months of 2020 as a
‘Morning Star', Venus will be a fading sight in early
2021, and lost to the Sun's glare by March. Emerging
into the post-sunset western skies as an ‘Evening
Star’ in April, Venus will be blazing at mag. -3.9 by
May and even brighter in June and July as it gets

Last contact
1226 BST
(11:26 UT)

A Rare opportunity;
if you observe

the partial solar
eclipse on 10 June,
make sure you take
precautions for
safe solar observing

\When to watch fhe Moon

Keep an eye on our closest celestial neighbour to spot
three ‘supermoons’, a blue Moon and a faint lunar eclipse

Our natural satellite is in for a busy 2021.
It will eclipse the Sun twice and itself be
eclipsed twice by Earth. But what’s sure
to grab the headlines is the annual spate
of ‘supermoons’.

“A supermoon is when the Moon is at
its closest to Earth while at full phase,”
says Nigel Henbest, about what
astronomers call a perigee full Moon.
They occur because the Moon’s monthly
orbit of Earth is slightly elliptical. “The
technical defini