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Neil Wyatt
Amateur astronomer

Neil 

explains 

how to make 

a simple 

solar finder 

so you can line up your 

scope with the Sun with 

minimum fuss. Page 81

Jenny Winder
Astronomy writer

Jenny 

reviews  

The Ultimate 

Book of 

Space, a 

pop-up book to introduce 

the cosmos to young 

readers. Page 102

This month’s 
contributors 
include...

The next great eclipse is coming – are you ready?
Jamie Carter
Travel writer 

Jamie 

shares his 

best advice 

for observing 

abroad 

– including how to make 

sure your kit survives the 

flights. Page 78
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Sky at Night Lots of ways to enjoy the night sky...

PODCAST 

The BBC Sky at Night 

Magazine team discuss 

the latest astro news in 

our monthly podcast

TWITTER 

Follow @skyatnightmag 

to keep up with the 

latest space stories and 

tell us what you think

ONLINE 

Visit our website for 

reviews, competitions, 

astrophotos, observing 

guides and our forum

TELEVISION 
Find out what The Sky 

at Night team will be 

exploring in this month’s 

episode on page 19

iPad/iPhone 
Get each month’s  

issue on your iPad or 

iPhone, now with bonus 

video and images

FACEBOOK 

All the details of our 

latest issue, plus news 

from the magazine and 

updates to our website

Over the past few years, 
in the vast deserts of 
Australia and South 
Africa, the largest science 
facility ever conceived 
has been slowly taking 
shape. When complete, 
the Square Kilometre 

Array will consist of hundreds of radio 
dishes and tens of thousands of smaller 
antennas clustered in arrays over a huge 
area, their data streaming together at the 
global headquarters in Jodrell Bank, 
Cheshire. On page 38, Govert Shilling 
reports from South Africa and Australia on 
the SKA arrays that have been switched on 
early to test the views, which will look at 
everything from gravitational waves to 
prebiotic molecules like amino acids 
floating in nebulae deep in space.

We move from radio to infrared on  
page 32, where Will Gater reveals what 
objects familiar in visible light look like at 
longer wavelengths. Observing at these energies 
reveals a hidden aspect to space, which to 
our eyes is often obscured by dust clouds. It’s 
a cosmos where galaxies give up the secrets 
of their stellar inhabitants and Jupiter offers 
a glimpse deep beyond its visible surface.

The event foremost in the minds of many 
this year is the total solar eclipse that will 
sweep the United States from coast to coast 
on 21 August. Veteran eclipse chaser Dan 
Falk gives us the low-down on the best 

Govert Schilling
Science journalist 

Govert 

journeys  

to the arid 

plains of 

South Africa 

and Australia in a quest 

to demystify the Square 

Kilometre Array. Page 38

locations to see it from on page 66. And we 
continue the travel theme on page 73, where 
Paul Cockburn details more amazing 
astronomy holiday options at home and 
abroad, as well as on page 78, where the 
well-travelled Jamie Carter shares a tip or 
two about taking a telescope abroad.

Enjoy the issue!

PS Next issue goes on sale 16 February

Chris Bramley Editor
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Neil deGrasse Tyson
In December, American author and 
astrophysicist Neil deGrasse Tyson 
visited the UK to promote the 
publication of his new book 
Welcome to the Universe. We got 
the chance to pick his brains about 
unanswered cosmic questions, 
making astrophysics simple, and 
how he first became mesmerised 
with the wonder of the Universe  
for an exclusive video interview. 

The Sky at Night: 
Review of the Year

In December's episode, 
Chris and Maggie look back 
on the biggest space and 
astronomy stories of 2016.

Sneak preview:
Frank Close's Eclipse

Download two chapters of 
our February book of the 
month for a glimpse into the 
life of an eclipse chaser.

Fly over Mawrth Vallis 
with Mars Express

Take a tour of the Martian 
landscape in this ESA video 
based on data captured by 
the Mars orbiter.

Highlights
Z Hotshots gallery

Z Eye on the sky

Z ([WUD�(402'��OHV
Z Binocular tour

Z Equipment guide 
Z Desktop wallpaper

Z Observing forms

Z Deep-sky tour chart

and much more…

ACCESS THIS CONTENT ONLINE AT
www.skyatnightmagazine.com/bonuscontent 

ACCESS CODE: HXFGNFV

FEBRUARY'S BONUS CONTENT 
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Not all galaxies enjoy the freedom of open space to grow and form  
distinct structures; some exist in crowded clusters and are continually 
EHLQJ�LQ�XHQFHG�DQG�UHVKDSHG�E\�WKRVH�DURXQG�WKHP

The Virgo Cluster is a huge collection of 
galaxies thought to contain up to 2,000 
members, located relatively close at about  
60 million lightyears away. 

NGC 4388, pictured here, is just one of  
its galactic members. It can tell us a lot about  
the strains and stresses of being a galaxy  
in such a packed, gargantuan cluster.

Classified as a spiral galaxy due to  
the two symmetrical arms emerging  
from its bright core, it contains a host of  
young, bright blue stars, indicating it is still 
experiencing bursts of stellar formation. 
Despite its spiral shape, the outer edges  
are smooth and relatively uniform, which is  
a classic property of an elliptical galaxy.

While lone galaxies may be free to  
form beautiful, distinct spiral shapes,  
galaxies in crowded clusters like NGC 4388 
are not so lucky. Being so close to others 
means the threat of collisions, gravitational 
interactions and even ‘galactic cannibalism’  
is all too common. While such interactions  
can keep a galaxy young and fresh with  
new bursts of star formation, like those  
seen in this image, they do also have the 
ability to irreversibly affect a galaxy’s  
shape and structure.

YOUR BONUS 
CONTENT

A gallery of these 
and more stunning 
space images
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HUBBLE SPACE TELESCOPE, 5 DECEMBER 2016
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S Pits at the polar cap

MARS RECONNAISSANCE ORBITER,  
12 DECEMBER 2016 

The Mars Reconnaissance Orbiter has 
revealed amazing bird’s-eye views of the Red 
Planet since arriving in March 2006. These 
bizarre landforms imaged by the spacecraft 
could never be created on our own planet: 
they are massive pits formed out of frozen 
carbon dioxide, or dry ice, at the south polar 
cap. Dry ice does not occur naturally on Earth, 
but on Mars its layers are built up as carbon 
dioxide falls in the form of snow.

Six-sided storm X

CASSINI SPACECRAFT, 3 DECEMBER 2016 

The hexagonal jet stream at Saturn’s north 
pole appears crisp and clear in this image 

captured by Cassini. The spacecraft took the 
image during one of its ‘ring-grazing orbits’, 

which saw it duck and dive above the planet’s 
northern hemisphere and skim past the outer 

edges of Saturn’s main rings. Each of the 
hexagon’s sides is about as wide as Earth. 

Scientists believe it to be a raging storm that 
may have been occurring for centuries.
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T Rising to prominence

NASA SOLAR DYNAMICS OBSERVATORY, 
7-8 DECEMBER 2016 

NASA’s orbiting solar observatory managed 
to capture prominence activity on either  
side of the Sun over the space of two days. 
Prominences occur when plasma bursts 
through the Sun’s magnetic fields and out into 
space. In this image one example fires out 
from the Sun’s surface on the left, while on  
the right we can see tangled plasma knots 
being tugged by magnetic forces.

W Double nebulosity

ESO DIGITIZED SKY SURVEY,  
30 NOVEMBER 2016

Swirls of bright blue and dark black patches 
in the upper left of this image show two 
differing types of nebulosity created by cosmic 
dust and gas. The dark patch is dust blocking 
out starlight on its way to Earth, while the 
bright blue indicates a dusty cloud being 
illuminated by the variable star R Coronae 
Australis. As that star’s name suggests, this 
view shows the southern constellation of 
Corona Australis. Also visible is globular 
cluster NGC 6723, above and to the right  
of the blue nebular cloud.
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by Chris Lintott

The latest astronomy and space  
news written by Elizabeth Pearson

Our experts examine the hottest  
new astronomy research papers
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� The extreme temperature on HAT-P-7b suggests  
its clouds are made of gemstone mineral corundum
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16 LEWIS DARTNELL

The first weather forecast for a gas giant  

outside our Solar System has now been given. 

HAT-P-7b, a gas giant 16 times the radius of the 

Earth and around 50 per cent more massive 

than Jupiter, has some of the most extreme 

winds known. What’s more, it’s thought that 

they blow clouds made of corundum, the same 

mineral that forms rubies and sapphires. 

The weather patterns were seen by looking  

at the light reflected from the planet’s 

atmosphere. Using four years of Kepler 

space telescope observations, David 

Armstrong of the University of 

Warwick’s Astrophysics Group 

found that the brightest 

point on the planet shifted 

its position over time. 

It’s thought that  

the planet, which lies 

1,000 lightyears away,  

is covered in reflective 

clouds of corundum. 

The more clouds on  

the planet, the brighter 

the reflection. The 

Kepler observations  

seem to show they are 

being driven from one  

side of the planet to the 

other. This is likely to be  

due to a jet stream with a 

dramatically variable wind  

speed, which at its peak would be 

capable of pushing vast amounts of  

cloud around the planet. 

HAT-P-7b is a tidally locked planet, with the 

same side always facing its star – the average 

temperature on the day side is a searing 2,597ºC. 

“We expect clouds to form on the cold night side 

of the planet, but they would evaporate quickly 

on the hot day side,” says Armstrong. “These 

results show that strong winds circle the planet, 

transporting clouds from the night side to the 

day side. The winds change speed dramatically, 

leading to huge cloud formations building up 

then dying away.”

> See Comment, right

Today’s forecast: high winds, thick cloud and a chance of gemstones

FIRST TIME

Giant exoplanet weather 
measured for the

Ruby clouds sound like 
something from the pages 
of science fiction, but the 
real excitement here is in 
how complex ‘weather’ is 
on a world with dramatic 
differences in temperature 
between day and night 
sides. What’s seen is the 
result of extremely fast 
winds that carry 
molecules around to the 
cooler side of the planet 
where they will condense 
to form clouds.

Still carried by the 
wind, the authors 
speculate that the clouds 
will eventually reach the 
day side of the planet, 
where they will 
evaporate. Exactly how 
far they will get depends 
on both the condition of 
the atmosphere and the 
speed. If those things 
vary, we can explain the 
observed changes in the 
planet’s brightness.

This complexity results 
from one set of 
observations of a single 
planet! As they add new 
planets to their repertoire, 
observers will be setting 
extrasolar meteorologists 
challenging problems for 
a long while yet. 
CHRIS LINTOTT co-
presents The Sky at Night 
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Boron has been detected on Mars for the first  

time in the latest samples taken by NASA’s  

Curiosity rover. The highly soluble element could 

help track the past flow of water on the planet,  

as well as its habitability.

Curiosity is currently climbing up the slopes  

of Mount Sharp in Gale Crater, a location that 

enables it to sample the entire history of Martian 

geology without the need for deep drilling. The 

mountain was created by the erosion of the 

surrounding landscape, exposing layers of 

sedimentary rock laid down over time; the higher 

the layer, the younger the rock.

“Earlier we chose drilling targets based on each 

site’s special characteristics. Now that we’re driving 

continuously through the thick basal layer of the 

mountain, a series of drill holes will build a 

complete picture,” says Joy Crisp from NASA’s  

Jet Propulsion Laboratory. 

The rover has been taking measurements of the 

local rock composition roughly every 25m. As it 

climbs, Curiosity has detected higher levels of 

haematite, clay minerals and the element boron. 

Boron can be used to track the progress of water 

through Mars’s subsurface layers. The boron 

dissolved into the groundwater, which seeped into 

cracks in the bedrock. When the water evaporated, 

the boron was deposited in the mineral veins left  

in the rock. 

What’s not clear however is why boron has not 

been found in other locations on the planet known 

to have had water in the past. The lead theories are 

either that the element washed down from a boron- 

rich layer higher up, which Curiosity has yet to 

reach, or that shifts in the chemistry of Mars mean 

that boron hasn’t been transported by the same 

mechanism everywhere on the planet’s surface.

The presence of the element also indicates that 

the water had a relatively neutral pH, one of the key 

factors when considering the potential for life.

“We are seeing chemical complexity indicating a 

long, interactive history with water,” says John 

Grotzinger from Caltech in Pasadena. “The more 

complicated the chemistry is, the better it is for 

habitability. The boron, haematite and clay minerals 

underline the mobility of elements and electrons, 

and that is good for life.” 

http://mars.jpl.nasa.gov/msl ES
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How boron and haematite can help us understand Mars

Curiosity uncovers Mars’s

DAMP PAST
A COSMIC CASE 
OF MISTAKEN 
IDENTITY
A flash of light hailed as 

the brightest supernova 

ever may not have been 

a supernova at all – but 

a black hole tearing apart 

a star. The 2015 event, 

ASASSN-15lh, shone 20 

times brighter than the 

entire light output of the 

Milky Way at its peak. 

Follow up research on the 

‘supernova’ has led to 

this alternate explanation 

of a star being ripped 

apart after passing too 

close to a black hole. 

As this can only occur if 

the black hole spins, it 

may be possible to use 

the event to determine 

the black hole’s spin rate. 

NEWS IN

BRIEF 

BETELGEUSE 
MAY HAVE  
EATEN A TWIN 
Red supergiant 

Betelgeuse may have 

been born with a stellar 

companion that it then 

consumed. So concludes 

a study by researchers 

at the University of Texas 

at Austin, which found 

that the red giant spins 

150 times faster than  

it should. When stars 

balloon in size as 

Betelgeuse has done, 

their spin usually slows 

down, yet it still spins 

rapidly. The extra 

momentum needed for 

this could have been 

injected if it devoured a 

twin when it expanded 

100,000 years ago.

Þ How Curiosity sees Mount Sharp; haematite has been found in rocks with a purple hue, like those in the foreground

Mount Sharp offers 
Curiosity access  
to different eras  
of Martian rock

Upper  
Mount Sharp

Mudstone

Basement

Sandstone

Conglomerate



BULLETIN FEBRUARY 13

skyatnightmagazine.com 2017

Is this Earth’s future?

The future of our Solar System may currently be 
playing out around the 10 billion-year-old star  
L2 Puppis. Recent studies made using ALMA in Chile 
found hints of a planet at around twice the Earth- 
Sun distance from the star, echoing our Solar System.

“Five billion years ago [L2 Puppis] was an almost 
perfect twin of our Sun as it is today, with the same 
mass,” says Ward Homan from KU Leuven Institute 
of Astronomy in Belgium. “One third of this mass 

A planet has been found around an ageing Sun-like star 

SATURN’S 

YOUTHFUL 

MOONS
Saturn's moons may be 
much younger than the 
planet itself, according 
to data from NASA’s 
Cassini probe. The pull 
of Saturn’s many moons 
causes its rocky core to 
bulge, which in turn 
pushes the moons back, 
increasing their orbits. 
Researchers monitored 
four of Saturn’s tiny 
moons – Telesto, Calypso, 
Helene and Polydeuces, 
the largest of which is 
17km across. If they had 
formed along with the 
planet 4.5 billion years 
ago, the bulge should 
have pushed them much 
farther out. This suggests 
that they, and perhaps 
Saturn’s stunning rings, 
formed more recently.

NEWS IN

BRIEF 

 

 

GAPS IN DUST 

RING MAPPED
A map of gas rings 
around a newly formed 
star has suggested the 
a pair of infant planets 
are present. HD 163296 
is surrounded by a debris 
disc within which three 
rings have been cleared 
of dust, exposing the 
gas within the gaps. 
ALMA observations of 
the gas suggested that 
burgeoning giant planets 
might lie in the two 
outer rings. The array 
also detected high levels 
of carbon monoxide in 
the inner ring, suggesting 
that a different mechanism 
cleared this gap.

was lost during the evolution of the star. The same 
will happen with our Sun in the very distant future.”

Life will most likely vanish from Earth once our 
star evolves into a red giant, but it’s uncertain what 
will happen to the rocky core of our planet when the 
Sun enters this stage of its life. Studying L2 Puppis 
and its planet may help to predict the Earth’s 
ultimate fate. 
www.almaobservatory.org

Japan seeks solution to space junk

One potential solution to the problem of space 

debris is currently being tested by the Japanese 

space agency, JAXA – an electrified wire that forms 

an electromagnetic tether. In January 2017 the 

Kounotori Integrated Tether Experiments (KITE) 

mission will test whether defunct satellites can be 

removed from orbit using this tether, to prevent 

them from colliding with active space hardware.

KITE was deployed into low-Earth orbit by the 

ISS supply craft Kounotori 6, and consists of a 20kg 

test mass, which will unspool a 700m-long tether. 

As it passes through space, the electrified wire will 

become charged with electrons, which will cause 

the tether to experience a downward force due to 

the Earth’s geomagnetic field. Sensors on board 

Kounotori 6 will then monitor the test mass’s 

position over the course of the week, to see how  

this force effects it. 

Such tethers could be attached to large pieces of 

space junk to pull them out of orbit, causing them 

to burn up in Earth’s atmosphere. Removing debris 

from orbit is considered crucial to avoid a scenario 

known as Kessler syndrome, a cascade of collisions 

that leads to ever increasing amounts of space junk 

that would limit satellite operations. 

http://global.jaxa.jp

Þ KITE was deployed by Kounotori 6, seen here 
attached to the ISS's Canadarm2 robotic arm

A composite view  
of L2 Puppis in  
visible light

Plume

ALMA candidate planetRed Giant
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CHRIS LINTOTT is an 
astrophysicist and  
co-presenter of The Sky  

at Night on BBC TV.  
He is also the director  
of the Zooniverse project.

S
tumbling across a meteorite is every 
astronomer’s dream, and such is the allure 
that museums around the world are faced 
with a constant stream of would-be 

discoverers bearing unusual-seeming rocks. Most 
turn out to have distinctly terrestrial origins, but a 
team led by Matthew Genge of the Natural History 
Museum have found meteorites, albeit small ones, 
in the least likely of places – on city roofs. 

The idea is an old one, with studies as far  
back as the 1940s reporting large amounts of  
cosmic dust falling gently onto rooftops. We’ve  
even contemplated doing the experiment on  
The Sky at Night, but were put off by later reports 
showing that such an experiment picks up the  
dust and detritus of urban living rather than 
anything more exotic.

As a result, most cosmic dust collection happens 
in near-pristine environments, such as at the 
bottom of the deep sea or trapped in the Antarctic 
ice, where contamination can be minimised. But 
there is still a reason to want to go grubbing around 
in the city. Most of the particles collected in 
Antarctic ice are old, and a sample of fresh dust 
would allow us to say something about how the 
Solar System is changing and evolving. 

Enter Jon Larsen, a Norwegian with a passion for 
dust who was determined to find micrometeorites 
in the gutters of Oslo. In all, participants in his 
‘Project Stardust’ collected 300kg of material, which 
was then picked through with magnets to attract 
iron-rich particles from the early Solar System. 
Those of the correct size to have cosmic origins 
were then studied under a microscope, leading to  
48 being identified as probable micrometeorites. 
That’s a hit rate equivalent to picking a single grain 
out of two bags of sugar, but it gave the researchers  
a valuable set of grains.

Further study showed the recovered particles 
really were from space, and mostly made of silicate 
minerals such as olivine. That makes sense: this 
composition matches previous particles recovered 
from Antarctica, and olivine can form during rapid 
cooling after a rough entry into the atmosphere. 
Other than that, the sample is markedly varied, 
with a particularly interesting subset showing 
stripes, or bars, of olivine. 

What’s really interesting is that these are 
obviously fresh from space. The paper estimates 
that gutters are cleaned at least every six years, and 
in any case the oldest building from which samples 
were taken is 50 years old. The particles themselves 
confirm this, showing very little rust, for example. 
The fact that there are more of those barred 
particles than in other samples is thus significant,  
as it suggests there’s been a change in what’s 
arriving at Earth in the past few years.

The change can be explained if more recent 
particles arrive with lower velocity. So either there  
is a new source – an asteroid producing plenty of 
dust after a collision, perhaps – or maybe the slow 
jostling of the Solar System’s bodies has altered the 
gravitational field around the Earth. Either way, this 
is the first time changes on such short timescales 
have been suspected, and such a result might inspire 
many more to go digging in their gutters. 

CHRIS LINTOTT was reading… An urban collection of 

modern-day large micrometeorites: Evidence for 

variations in the extraterrestial dust flux through the 

Quaternary by M J Genge et al.  
Read it online at http://geology.gsapubs.org/content/
early/2016/12/05/G38352.1.full.pdf+html

Our experts examine the 
hottest new research

Searching for stardust 
in the gutter
Meteorite hunters in Oslo are heading to the roofs  
WR��QG�VSDFH�URFNV�IURP�WKH�HDUO\�6RODU�6\VWHP
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“The idea is an old one, 
with studies as far back 
as the 1940s reporting 
large amounts of 
cosmic dust falling 
gently onto rooftops”

� Downtown Oslo in 
Norway is not your typical 
meteorite hunting ground



February 2005
On 6 February 2005 the Sky at 
Night team looked at the recent 
landing of ESA’s Huygens probe 
on Saturn’s moon, Titan. 
The lander had travelled to the 
planet along with the Cassini 
spacecraft and touched down on 
the surface on 14 January 2005. 

Titan is the only planetary body 
in the Solar System other than 
Earth to have a thick nitrogen 
atmosphere. During the two hours 
and 27 minutes it took Huygens 
to descend, it profiled the motion 

Light is slowing the Sun

John Glenn dies aged 95

But don’t worry, there’s no danger our star will suddenly stop spinning 

John Glenn, the first American to orbit Earth, 
passed away on 8 December 2016. He was 95.

The former military fighter pilot was one of  
the Mercury Seven, the first group of people  
selected to become NASA astronauts in 1959. On  
20 February 1962 he flew around Earth three times 
in the Friendship 7 spacecraft, cementing the  
US’s place in the Space Race.

After his astronaut career Glenn took political 
office, serving as the US Senator for Ohio between 
1974 and 1999. However, in 1998 – aged 77 – he  
briefly returned to his former profession aboard  
the Space Shuttle Discovery, becoming the oldest 
person to fly into space.
www.nasa.gov

The mystery as to why the Sun’s outer layer spins 
slower than the rest of it might have finally been 
solved – it’s due to the light it produces.

Unlike Earth, the Sun’s rotation rate varies at 
different latitudes and depths. Researchers 
measured the Sun’s magnetic field over several 
years using NASA’s Solar Dynamics Observatory, 
which allowed them to track how the spin speed 
changes across the Sun. They found that the 
outermost 35,000km spins five per cent slower 
than the rest of it.

“The Sun won’t stop spinning anytime soon, but 
we’ve discovered that the same solar radiation that 
heats the Earth is ‘braking’ the Sun because of 
Einstein’s special relativity, causing it to gradually 
slow down, starting from its surface,” says Jeff 
Kuhn from the University of Hawaii.
http://sdo.gsfc.nasa.gov
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and composition of the atmosphere, 
relaying its findings back to Earth 
via Cassini. The results supported 
the theory that the atmosphere 
originated from collisions with other 
planetary bodies after Titan formed, 
rather than being created at the 
same time as the moon.

Despite only being designed to 
function on the surface for three 
minutes the probe survived for 72. 
Eventually, Cassini dropped below 
the horizon out of radio range, and 
the lander fell silent. 

MASSIVE 
NEUTRON STAR 
PAIR FOUND
The most massive 
double neutron star  
pair ever found has 
recently been identified. 
The duo are the 
remnants of a pair of 
dead stars and though 
each is more massive 
than the Sun they only 
measure 20km in 
diameter. The pair were 
found in observations 
taken by the Arecibo 
radio telescope that 
were analysed by the 
Einstein@Home project, 
which combines the 
processing power of 
over 50,000 home 
computers. Studying the 
stars could now be used 
as a way to precisely 
test Einstein’s theory of 
general relativity.

NEWS IN

BRIEF 

SPACEX DELAYS 
CREWED TESTS
SpaceX has delayed 
two tests of its Crew 
Dragon module in the 
wake of an explosion  
of its Falcon 9 rocket  
in September 2016. An 
uncrewed test scheduled 
for May 2017 will now 
take place in November, 
while the first manned 
flight has been pushed 
back to May 2018. 
NASA’s contract to use 
Russia’s Soyuz modules 
expires at the end of 
2018, at which point 
the US will rely on 
commercial companies 
to transport its astronauts 
to and from the ISS.

� The Sun’s outer regions are spinning slower than its 
innards; the team theorise this is the case with most stars

� Glenn was both the first American to orbit  
Earth and the oldest person to fly into space
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LOOKING BACK THE SKY AT NIGHT

� Huygens survived on Titan  
much longer than anticipated
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I
f you ask someone what the worst storm  

they remember is, they’ll probably mention 

the news of Hurricane Katrina, or the  

Great Storm of 1987 that Michael Fish 

famously failed to predict. But terrestrial weather  

is puny compared to that of our siblings in the  

Solar System. In this month’s paper, Agustín 

Sánchez-Lavega at the Universidad del País  

Vasco in Bilbao, and his colleagues, report  

on a huge range of observations of the Great  

Saturn Storm of 2010-2011.

This storm erupted on 5 December 2010, 

appearing unexpectedly at a latitude of around 

37°N. It is the sixth ‘Great White Spot’ storm to 

have been observed in over 150 years of watching 

Saturn, but for planetary scientists this was an 

absolute windfall (excuse the pun...) as it happened 

while Cassini was in orbit. We were able to scrutinise 

it with the spacecraft’s suite of sophisticated 

instruments, backed up by Hubble and ground-

based telescopes, as the event played out.

The initial bright outbreak formed into a  

blunt, aerodynamically shaped head as it was  

blown by the westward zonal jet of winds in 

Saturn’s atmosphere. Eastward of the head, a 

turbulent wake formed shedding growing vortices, 

including one major and long-lived anticyclone 

around 11,000km across. The powerful rising 

currents of air in the head dredged up water  

and ammonia ice crystals from much deeper in 

Saturn’s atmosphere, and the storm pulsed with 

powerful lightning, detected both by optical  

flashes and radio emissions. By estimating the 

energetics of this lightning, as well as the latent  

heat released by the water convection powering  

the storm (as with storms on Earth), the scientists 

were able to calculate the total amount of energy 

unleashed. Staggeringly, this single storm  

released about half as much of Saturn’s usual  

total radiated energy. 

The real importance of scrutinising this storm is 

that it has afforded us great insights into meteorological 

processes in atmospheres very different from  

our own, Sánchez-Lavega points out. For  

example, we learned a great deal on how moist 

convection works in the hydrogen-rich  

atmosphere of gas giants, and how storms  

interact with the surrounding atmosphere that  

is dominated by zonal winds. 

The 2010-2011 storm eventually encircled Saturn 

completely, but was still confined to its original 

latitude band. Most importantly for Saturn,  

this storm helped reveal the mysterious internal 

structure of the atmosphere beneath the upper 

clouds and hazes. We’ve been afforded a peek  

into the interior to understand the thermal 

gradients, molecular composition and cloud 

particle formation deeper inside Saturn. And  

with this, we’ll be able to improve our models  

of giant exoplanets as well. 

What we still need to work out though, is  

why Saturn’s great storms seem to appear with  

a regularity of every few decades, and why they 

apparently never form in the southern hemisphere.

LEWIS DARTNELL was reading… The Great Saturn Storm 
of 2010-2011 by A Sánchez-Lavega et al  

Read it online at https://arxiv.org/abs/1611.07669

Our experts examine the 
hottest new research

Saturn’s stormy bounty
Now we know more about the meteorological 
processes of the Ringed Planet than ever

CUTTING
EDGE

LEWIS DARTNELL is an 

astrobiology researcher 

at the University of 

Westminster and the 

author of The Knowledge: 
How to Rebuild our World 
from Scratch (www.the-

knowledge.org)

“The 2010-2011  
storm eventually 
encircled Saturn 
completely, but was 
VWLOO�FRQ�QHG�WR�LWV�

original latitude band” 

The huge storm, seen here 

by Cassini 12 weeks  

after it formed
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Your smartphone and your 

HOW TO FIND ANY OBJECT IN THE NIGHT SKY USING 

YOUR MOBILE PHONE AND TELESCOPE.

Experience a whole new feel to exploring the night sky with the Omegon 8" Dobsonian Push+. 

This telescope lets you observe each planet and Deep Sky Object. The new Push+ system 

makes it possible – with the help of a digital encoder and your own Android smartphone. 

After downloading the SkySafari® app everything is ready to go. Simply select an object and 

move your telescope in the desired direction. You will see exactly where your telescope is 

pointing on your smartphone screen. It lets you locate astronomical objects and get to know 

the night sky at the same time.

telescope are now best friends...

8" APERTURE - Plenty of 
light for your introduction 
to the world of star 
clusters, nebulae and 
galaxies

2" CRAYFORD FOCUSER - For 
sensitive focusing

N
E

W

GP RECEIVER - For mounting 
any telescope with a GP rail

DIGITAL ENCODER - 
Your telescope always 
knows where it is 
pointing. The software 
lets you follow every 
step and find objects in 
a jiffy

BLUETOOTH - Convenient, 
Bluetooth 2.0 creates 
a connection to your 
smartphone - range 10m

SMARTPHONE 
HOLDER - Suitable for 
all smart phones up 
to 75mm in width

SOFTWARE - The SkySafari® app 
for Android and PC programs such as 
Cartes du Ciel® or Stellarium® can be 
used to control your telescope

Learn more now on Astroshop.co.uk!

Omegon 8" Dobsonian telescope with Push+ object locator

Enter the product number into the search field!

48277 £249.00
Omegon Push+ mount

£489.0051434
Omegon Push+ mount with 8" Newton
(complete telescope)

introducto
ry

price



StellaAccess app available separately.



Our pick of the best events from around the UK

What’s on

Yorkshire Dark Skies Festival
Yorkshire Dales and York Moors National Park, 18-26 February
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MORE LISTINGS ONLINE
Visit our website at www.
skyatnightmagazine.com/
whats-on for the full list of  
this month’s events from 
around the country. 

To ensure that your talks, 
observing evenings and star 
parties are included, please 
submit your event by filling 
in the submission form at the 
bottom of the page.

The Ferret of Comets
The Quaker Meeting House, 22 School Lane, 
Liverpool, 24 February, 6.30pm

‘Ferret of Comets’ was the 
name King Louis XV gave 
to the prominent French 
astronomer Charles 
Messier (pictured) due to 
his proficiency in hunting 
out icy bodies in the night 
sky. In this lecture for 
Liverpool Astronomical 
Society, Prof Allan 

Chapman discusses Messier’s contribution to astronomy 
and examines the state of stargazing in 18th-century 
France. Admission is free.
www.liverpoolas.org

Penumbral Lunar Eclipse
Scottish Dark Sky Observatory, Dalmellington, 
Ayrshire, 10 February, 10pm

A penumbral lunar eclipse 
occurs when the Moon 
passes through Earth’s 
outer shadow. The effect 
can be quite subtle, so it  
is best to use a powerful 
telescope! Join the 
Scottish Dark Sky 

Observatory in Ayrshire for an evening of stargazing 
on the night of the eclipse – this includes a presentation, 
an observing guide and a tour of the telescopes.  
Tickets are £15, or £10 for concessions.
www.scottishdarkskyobservatory.co.uk

Celebrate the dark skies of Yorkshire 
with a week-long programme of events 
and stargazing held across the region’s 
two National Parks. 

Taking place over the half-term 
holiday, the festival returns for a  
second year with a packed schedule  
that will include observing sessions, 
guided walks with night-vision 
equipment, bike rides, cosmic craft 
workshops, stargazing parties and 
astronomy art exhibitions. Newcomers  
to astronomy are also catered for with 
drop-in sessions on observing and 
equipment tutorials hosted by local 
amateur astronomers.

This year’s festival will expand on the 
30 events held across 13 locations in 
2016, which saw over 1,500 people 
flock to the region to enjoy the darkness 
of the national parks away from the light 
pollution of big cities. Last year the Moors 
National Park Centre at Danby became 
the latest in the North York Moors 
National Park to be identified as a Milky 
Way Class site by the International Dark- 
Sky Association. From these sites, the 
centre of our own Galaxy can be seen 
during clear weather with the naked eye.

A full list of this year’s events is 
available at the festival’s website.
www.darkskiesnationalparks.org.uk 

TELESCOPE TAKEOVER

The team travel to the island of  

La Palma to observe a range of 

targets suggested by viewers. If you 

have an observation suggestion, 

from comets, planets and the Sun 

to galaxies, globular clusters and 

nebulae, tweet @bbcstargazing or 

email skyatnight@bbc.co.uk. They 

may just capture an image for you!

*Check www.bbc.co.uk/skyatnight  

for subsequent repeat times

In February the team visit La Palma’s 
Roque de los Muchachos Observatory

 Four, 12 February, 10pm (first repeat  Four, 16 February, 7.30pm)*

BEHIND THE SCENES 
THE SKY AT NIGHT IN FEBRUARY

Þ Meteors streak across the sky above North York Moors National Park

Protoplanetary Discs and 
Planet Formation
Fairway Tavern, Panshanger Golf Complex, Welwyn 
Garden City, Hertfordshire, 8 February, 7.30pm

Since the first exoplanet 
discoveries in the 1990s, 
astronomers have developed 
new methods of studying the 
dusty discs around young 
stars out of which planets 
may form. Cathie Clarke, 
professor of theoretical 
astrophysics at the University 

of Cambridge’s Institute of Astronomy, leads this talk on 
planetary development for Hertford Astronomy Group.
www.hertsastro.org.uk
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O
ne of  

the things  

I like  

most about 

astronomy today is the 

amazing pictures we  

are able to take of  

objects out there in  

the cosmos. Amateurs 

and professionals  

alike are able to  

capture breathtaking 

photographs that tell  

us more and more  

about the Universe 

around us.

But when it comes  

to our Galaxy, it has 

definitely been a case  

of “Houston, we have a 

problem”. There are some brilliant  

images of the entire Milky Way but they 

are all artist’s impressions of what we 

think it may look like. The problem is that 

we live inside the Galaxy, so we cannot get 

a complete picture of it. Like an ant sitting 

inside a house and trying to get a picture 

of what the whole thing looks like from  

the outside, our viewpoint is limited. 

To get a good, full image of the Milky 

Way we’d need to travel around 100,000 

lightyears up above the galactic plane 

– and that’s not going to happen any time 

soon. So far with our farthest flung 

camera, Voyager 1, we have only got as  

far as 0.002 lightyears away and that 

journey had taken 40 years, so there’ll  

be a pretty long wait before we can get  

the final picture!E
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A PASSION FOR

The Sky at Night presenter talks about how we work 
out what our Galaxy looks like while trapped inside it

In the meantime though, we can work 

out a few things about our Galaxy by 

observing from our interior viewpoint. 

Even to the naked eye the Milky Way is 

revealed as a band of stars sweeping across 

the sky, and from this we can work out 

that we are probably in some sort of 

flattish disc structure. 

Leaping to the outside
Cameras such as the 2MASS infrared  

sky survey have been able to image the 

entire sky to show a distinct galactic  

bulge. Knowing this we can turn the 

detective work outwards: we might not  

be able to view the whole of the Milky 

Way, but we have a great viewpoint to  

see the many other galaxies that are out 

there. When we compare the details of  

our structure with  

what is elsewhere in  

the local Universe, it 

seems likely that we  

live in a spiral galaxy. 

And by measuring  

the radial velocity of 

observed stars and  

the distribution of 

material within our 

Galaxy, it looks  

likely that it has  

four spiral arms. 

With a bit of 

interpretation it is 

possible to get a  

good and hopefully 

accurate picture of  

our galactic home.  

But with the launch  

of the Gaia satellite our knowledge  

of the Milky Way is only set to increase. 

Through its lifetime, Gaia is due to 

accurately measure the parameters of 

around one billion of the stars closest  

to us in the Galaxy. 

This only amounts to one per cent of  

the Milky Way’s stars, but it is hoped  

that each star will be measured not just 

once, but 70 times over the lifetime of  

the mission, giving us an unprecedented 

view of our local galactic environment. 

The data has already started to stream  

in and is being processed, so soon our 

maps of the Milky Way may get a very 

serious upgrade.

Maggie Aderin-Pocock is a space scientist 

and co-presenter of The Sky at Night

with Maggie Aderin-Pocock

S

 

 

 

It’s hoped that Gaia will 

give us our clearest maps 

of the Milky Way to date

A PASSION FOR SPACE FEBRUARY 21

skyatnightmagazine.com 2017





M
A

IN
 I
LL

U
S
TR

A
TI

O
N

: 
M

A
R
K

 G
A

R
LI

C
K

, 
S
PA

C
E
C

R
A

FT
: 

PA
U

L 
W

O
O

TT
O

N
, 

PH
O

TO
: 

E
M

M
A

 S
A

M
M

S

K
epler 16b is the only confirmed 
exoplanet to be locked into the 
gracefulness of a circumbinary 
orbit – it is a planet that goes 

around two stars. Would this form of 
astronomical choreography appear to us 
like the planetary equivalent of a Tudor 
dance in Hampton Court, gently looping 
in graceful figures of eight?

Not quite, although that’s a pleasing idea. 
These two host stars have the names Kepler 
16A and Kepler 16B; together known as 
the Kepler 16 system, 196 lightyears away 
in the constellation of Cygnus, the Swan. 
The two stars are linked and bound just 
0.22 AU apart, orbiting a common centre 
of mass in 41 Earth days. Both of these 
stars are very much smaller than our Sun 
and around half its age, at two billion 
years old. The larger primary star, Kepler 
16A, is a K-type main sequence star 
shimmering with a deep yellow to orange 
glow. Kepler 16B is the secondary star: a 

main sequence red dwarf with a 
smouldering shine like a fireglow bulb. 

The two stars together have the sense of 
a long-dedicated duo. My imagination gives 
them dialogue, as though A reassuringly 
talks to the smaller B, “You stick wi’ me son, 
thee and me against the Galaxy, eh lad?”

I’ll steer my ship, the Perihelion, to the 
aforementioned Kepler 16b. This gas giant 
orbits the binary star system in 228 days at 
a distance of 0.71 AU. This is around the 
same distance Venus orbits the Sun, just 
upon the outer edge of Kepler 16’s 
habitable zone. What manner of visions 
could be witnessed near this gas giant as  
it loops around its pair of parent stars?

Steadying the Perihelion to a moon 
around Kepler 16b, about three-quarters 
the size of Earth, delivers a cavalcade of 
alien vistas. One particularly charming 
sight during this alien nighttime is that of 
a neighbouring moon so positioned that it 
appears as two crescents: one side lit by the 

golden hue of Kepler 16A and the other side 
lit with the redness of Kepler 16B. It’s a 
delightful sight, rather like a pale annular 
eclipse shaded crimson on one side; a 
beautiful variation in which to view a moon. 

All of a sudden, changing light across 
the sky signals the approaching moments 
of a double sunrise. Kepler 16B is first to 
appear, switching the light settings to the 
redness of a planetary-sized dark room. 
Soon afterwards Kepler 16A follows and 
adds its own golden luminosity like that 
seen on Earth late on a June evening. It’s a 
glorious blend of amber and orange shades. 

As the Kepler 16b day unfolds a new 
phenomenon gets underway. Parent star 
Kepler 16A appears to have had a small  
but discernible ‘bite’ taken out of it. Could 
this be first contact of a Keplerian total 
eclipse? I certainly hope so!

Jon Culshaw is a comedian, impressionist 

and guest on The Sky at Night

Jon seeks out a rare planet indeed – one that orbits a duo of stars

EX     PLANET
JON CULSHAW’S

EXCURSIONS
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Email us at inbox@skyatnightmagazine.com

Did Earth gobble Venusian oxygen?

EMAILS • LETTERS • TWEETS • FACEBOOK

Proximal excitement
I have followed with great interest the discovery of 
an exoplanet orbiting Proxima Centauri our nearest 
stellar neighbour. The interest mainly focuses on 
the planet being in a habitable zone, and due to its 
proximity, the chances of sending a probe and 
receiving data in our lifetime. I think the most 
amazing thing is that the nearest star to us has been 
found to have a planet. If there is nothing special 
about our little region of space, then we can make 
the logical assumption that space must be teeming 
with planets. How wonderful.
Anthony John Brookes, via email

An amazing thought, Anthony. And just think  

what this implies about the chances of life existing 

somewhere out there too. – Ed

Mars is the easy part?
I was very happy to read in a recent issue about a 
Solar System economy, and have advocated such for 
many years. A full spectrum, exponentially growing, 
Solar System economy would raise the standard of 
living worldwide. It should not use chemically 
fuelled rockets, but move up to thermonuclear 
fusion propulsion. The first step is to get us safely to 

Have your say at twitter.
com/skyatnightmag  
and facebook.com/
skyatnightmagazine

@skyatnightmag asked:  
What is your favourite 
winter sight to observe, 
and did you manage it 
this year?

@deepskymike Abell 12 
in Orion. Easy to find. 
Difficult to see!

@ozalba Blazing fire and 
a glass of mulled wine.

@tse_or_bust 1) Orion, 
his dog and the Bull he  
is hunting, all in view at 
the same time 2) M42  
3) The first few days of 
any new Moon.

@sjb_astro An Ursid 
meteor – I try to observe 
them every year but am 
frequently thwarted by the 
weather, making any seen 
extra special.

@Roshaan100 Orion 
Nebula, Pleiades and 
Sirius!!

SOCIAL
MEDIA

What you’ve been saying 
on Twitter and Facebook

I was recently reviewing 2016’s issues and was 
struck by the story of Venus’s atmosphere being 
stripped of water and oxygen by a strong electric 
wind, in particular by Chris Lintott’s comment 
that, “The habitable zone – the region around a 
star where a planet might have the ingredients for 
life – just got a little smaller”. But what happened 
to this hydrogen and oxygen? As I see it you have 

Þ An electric wind stripped Venus of its oxygen
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The ‘Message of the Month’ 
writer will receive four top 
titles courtesy of astronomy 
publisher Philips: Robin 
Scagell’s Complete Guide 

to Stargazing, Sir Patrick 
Moore’s The Night Sky, 
Robin Scagell and David 
Frydman’s Stargazing with 

Binoculars and Heather 
Couper and Nigel 
Henbest’s Stargazing 2017

This month’s 
top prize: four 
Philip’s books
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Mars and begin terraforming it. Doing over the Red 
Planet will be the easy part; imagine deciduous 
forests interspersed with agricultural meadows on 
islands all on the now ice-covered Europa!
Julian Grajewski, Hamburg

Your positivity is infectious, Julian. Bring it on! – Ed 

A galaxy of my own
I had to send this picture 
that my eight-year-old 
granddaughter Ella  
painted for me for my 53rd 
birthday. On opening the 
wrapping I was taken aback 
by the beauty and use of 
colours. I was amazed at 

the imagination she has used to create my very  
own galaxy: she has even used a little gold glitter  
to give it that extra sparkle. She loves astronomy 
and science; I think I can now add painting to  
her talents now.
Sonny Carlino, Bradford

You can certainly add painting, Sonny, what a  

lovely picture. – Ed.

two gas plumes spiralling out from Venus: a fast 
moving plume of hydrogen and a slower moving 
plume of oxygen. At some stage these plumes 
must have crossed Earth’s orbit. Our weaker 
electric wind may have been enough to keep the 
hydrogen moving outwards towards the giant 
planets, but was it too weak to keep the oxygen 
moving? Did the Earth gobble it up? I have read 
that at some stage the oxygen in our atmosphere 
increased dramatically, allowing giant creatures 
to evolve. Were they perhaps breathing part of 
Venus’s atmosphere and are we still benefitting 
from Venus’s loss?
Colin Slater, via email

I think it’s probably unlikely that Venus’s 

atmosphere had any significant effect on the 

Earth. The space between them is vast, even  

if it’s small on astronomical scales, and it’s  

hard to imagine much transferring from one  

to the other. – Chris Lintott
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This month’s pick of your very best astrophotos

Hotshots A gallery 
containing these 
and more of your 
stunning images

YOUR 

BONUS 
CONTENT

Simon says: “I have always 
had challenges in the past 
when attempting to image 
M33. It’s not as bright as 
some other galaxies but 
there’s a lot of detail; you just 

have to get a decent number of exposures. 
Adding in the hydrogen-alpha as a ‘lighten 
layer’ in the red channel brings a bit more 
emphasis in the nebulosity within the galaxy, 
so I am pleased with how it turned out.”

Equipment: Atik 383L+ CCD camera, 
Sky-Watcher Quattro-8CF imaging 
Newtonian, Sky-Watcher EQ8 Pro  
SynScan mount.

BBC Sky at Night Magazine says: “Simon  
has captured the intricacies of the spiral arms 
with great precision. Combined with the 
multitude of warm and cool stars and bright 
galactic centre, this makes for an incredibly 
beautiful astrophoto.”

About Simon: “I have been into  
astronomy since I was a child. I got into 
astrophotography in 1999 and digital 
astrophotography in 2007 with a DSLR,  
and then in 2012 moved over to a 
monochrome CCD camera. I love 
astrophotography as every different  
target poses a different challenge; my 
favourite objects are reflection nebulae  
as the challenge is to bring out the faint  
dark dust clouds.”
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S The Triangulum Galaxy

SIMON TODD, HAYWARDS HEATH, 28 NOVEMBER 2016

PHOTO
OF THE 
MONTH
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W Lunar mosaic

SAMUELE DRAGHI, MILAN, ITALY,  
12 NOVEMBER 2016

Samuele says: “I decided to take this picture 
just before the perigee full Moon because  
of the good and stable weather. It was also  
a nice opportunity to test my home-made, 
remote-controlled focuser, which seems  
to work pretty well.”

Equipment: Sony SLT-A58 CMOS camera, 
Celestron C8 Schmidt-Cassegrain.

T The Northern Lights

KATRINA WILLIAMS, REYKJAVIK, ICELAND,  
21 NOVEMBER 2016

Katrina says: “This was a chance sighting:  
we were so lucky to see the Northern  
Lights, especially over the city. They danced 
round the sky, swirling and jumping around. 
We’d gone on an aurora trip the night  
before but the lights were hazy, so this  
sighting was fantastic.”

Equipment: Canon IXUS 255 HS digital camera.

T The Crescent Nebula

DAVID SLACK, NORTHUMBERLAND, 20 NOVEMBER 2016

David says: “I wanted to get a fairly wide image of the Crescent Nebula 
so I could capture more of the surrounding gas that I had seen in other 
photos of this object. I’m pleased with how it turned out and that I’ve 
imaged it from a different perspective than previously, recording the 
rippling hydrogen gas present in the region.”

Equipment: Starlight Xpress SXV-H9 mono CCD camera, Orion ED80 
apo refractor, Sky-Watcher HEQ5 Pro SynScan mount.

The Pac-Man Nebula X

PETER JENKINS, KIRKBY-IN-ASHFIELD, 17/18/20/29 NOVEMBER 2016

Peter says: “I had captured the nebula before in RGB, so was keen to  
try again using narrowband filters. I took 12x10 minute frames  

through each filter, but aircraft and poor seeing meant not all were 
usable. I kept taking frames until I had 20 usable from each filter.”

Equipment: QHY5II mono CCD camera, Officina Stellare Hiper 115 
triplet apo refractor, Sky-Watcher EQ8 Pro SynScan mount.



ENTER TO WIN A PRIZE!
We’ve joined with Altair Astro UK to offer the winner of 
next month’s Hotshots an Altair Astro Premium CLS-CCD 

Filter with UV/IR Block & AR Coating, for reducing the effects of light pollution and Moon or skyglow 
when imaging with DSLR, CCD or CMOS cameras. www.altairastro.com • 01263 731505

Submit your pictures via www.skyatnightmagazine.com/astrophotography/gallery or email 
hotshots@skyatnightmagazine.com. T&Cs: www.immediate.co.uk/terms-and-conditions
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S Supermoon

JOSÉ J CHAMBÓ, TORRE CERDÀ, XÀTIVA, VALENCIA, SPAIN,  
13 NOVEMBER 2016

José says: “Following the media boom about the supermoon of 
November 2016, I decided to catch an image of the Moon emerging 
above a beautiful landscape in a single shot.” 

Equipment: Canon EOS 100D DSLR camera, Tamron AF 70-300mm lens.

S Crater Moretus

STEPHEN CURLING, ESSEX, 19 NOVEMBER 2016

Stephen says: “I favour close-up lunar imaging and this was only  
my second session in months, so I was eager to get out!  I sat outside 
from 11pm waiting for the clouds to clear and managed two hours  
of captures in the end.” 

Equipment: ZWO ASI174MM mono CMOS camera, Celestron CGEM  
DX 1100 HD computerised telescope.

S The Orion region

DAVE WALKER, FOREST OF BOWLAND, LANCASHIRE,  
28 NOVEMBER 2016

Dave says: “I drove to the forest to escape the light pollution and 
waited until Orion was highest in the sky. Absolutely magnificent!”

Equipment: Canon EOS 60D DSLR camera, Canon EF 24-105mm lens, 
Sky-Watcher HEQ5 Pro SynScan mount.
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Explore the night sky over the next 12 
months with BBC Sky at Night Magazine’s 

Yearbook 2017. This indispensable 
astronomy bible contains a full year  
of stargazing tips, projects and how-to 
guides, amazing images and dates for 
all the astronomical events you can’t 
afford to miss; plus detailed monthly  
star charts to guide you to the best views.
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occulations, meteor showers and more

Photography projects to help you make  
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Expert advice on finding and observing 
deep-sky objects with the naked eye, 
binoculars, and small and large scopes
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SKYSCAPES
HIDDEN

Will Gater explores the secret celestial 
landscapes that emerge when astronomers 
look at some of the night sky’s most 
recognisable objects in infrared light

T
hink ‘astronomy’ and 

most of us will envision 

a black sky flecked with 

stars or a vast expanse in 

which tiny worlds or distant galaxies 

float in the darkness; even the very 

notion of space as an environment, 

a place, evokes thoughts of a void 

– a landscape without light, a dark 

celestial realm. 

And, yet, this view of ours is 

biased; human eyes detect only a 

meagre strip of the huge swathe 

of different wavelengths that the 

Universe shines at. The ‘dark’ night 

sky is in fact ablaze, permeated, 

with radiation. Nowhere, perhaps, 

is this limited vision more starkly 

demonstrated – and what evades our 

eyes so powerfully revealed  

– than when we look at the cosmos 

at infrared wavelengths. On the next 

few pages we’ll do precisely that. 

We’ll show you what some familiar 

celestial objects look like when 

seen in infrared light, all the while 

exploring what we can learn from 

these magnificent skyscapes hidden 

from our sight. 

ABOUT THE WRITER

Will Gater is  
an astronomy 
journalist and 
presenter. Follow  
him on Twitter at  
@willgater. 
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The Carina Nebula
The Carina Nebula is one of the most 
striking deep-sky objects in the southern 
sky. In the Hubble panorama that serves as 
the background to this page, vast gas clouds 
shine brightly as they are excited by the 
light from stars embedded within this 
enormous whirl of star formation. Look at 
the same region in infrared light (above) 
and you get a feel for why observing at 
these longer wavelengths allows astronomers 
to get a deeper understanding of what’s 
going on inside these stellar nurseries.

The infrared image was captured by 
ESO’s Very Large Telescope and its HAWK-I 
camera. It shows the nebula in ‘near-infrared’ 
light – on the electromagnetic spectrum that 
is infrared radiation just beyond the visible 
red light that you and I can see. 

“In infrared light we tend to see largely 
things that are cooler than you see in visible 
light,” explains Chris North, an astronomer 
based at Cardiff University working on data 
from the Herschel infrared space observatory. 
“So in visible light we’re typically seeing 

things that are thousands of degrees in 
temperature. When you get to the infrared 
wavelengths you’re looking at all the stuff 
that’s much further away from stars and 
isn’t heated up as much.”

It’s for this reason that the hot glowing 
clouds seen by Hubble are barely visible, if 
at all, in the infrared image. Near-infrared 
light can penetrate dense, dusty nebulae 
and so in HAWK-I’s view the dark, star-
forming, clouds within the Hubble panorama 
appear much more translucent. 

INFRARED

VISIBLE

>
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The Orion Nebula 

The Milky WayVISIBLE

INFRARED

INFRAREDVISIBLE

Cast your eyes over the finest visible light 
images of the Orion Nebula – the really 
deep, long-exposures, shots captured by the 
world’s best astrophotographers – and 

there’s one thing that always stands out:  
the dark clouds of dust and gas that 
surround the nebula. These brownish-red 
swirls in fact extend over great swathes  

of Orion itself. Infrared views, like the one 
shown below, reveal that, far from being 
just bland cosmic murk, many conceal the 
nascent glow of baby stars. 

Step outside on a summer’s evening and, if 
you’re away from light pollution, you may 
be able to spot the bright central region of 
our Milky Way rising up over the southern 
horizon. If you allow your eyes to adapt to 
the darkness you should see that within 
the band of the Galaxy there are numerous 
dark lanes and tendrils where the glow is 
absent, and it looks like there aren’t any stars 
there. These are actually dust-rich nebulae 
within our Galaxy’s spiral arms that are 
obscuring the light from the stars beyond 
them. The dust grains within these clouds 
are good at absorbing the visible light that 
our eyes detect, so they appear silhouetted. 

The longer wavelengths of infrared light, 
however, are able to pass through these 

grains without getting absorbed, so when 
astronomers image the Milky Way in the 
infrared they can see and study the wider 
celestial landscape of the Galaxy relatively 
unhindered by these dusty interlopers. 
The lower picture on the right shows such 
an infrared view. It was taken by ESO’s 
VISTA telescope and shows a patch of the 
Milky Way close to the spout of the Teapot 
asterism in Sagittarius. 

What’s more, very cold objects in space 
emit a glow in the far-infrared and so 
the cold dust grains within these clouds 
(which appear black to our eyes) actually 
shine strongly at those wavelengths – as we 
see in the extraordinary Herschel image of 
the Andromeda Galaxy opposite. 
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The Andromeda Galaxy 

INFRAREDVISIBLE

While infrared astronomy has allowed 
us to peer into hidden realms within the 
Milky Way, it can also reveal the secrets 
of the countless galaxies that lie far 
beyond the limits of our own great, stellar 
metropolis. Some appear as little more 
than faint smudges of light to even the 
most powerful space telescopes, yet can 
be studied to understand the distant (and 
therefore early) Universe. Others, like our 
cosmic neighbour the Andromeda Galaxy, 
M31, are much nearer – and therefore, 
typically, bigger on the sky – and so offer 
a chance to examine the detailed workings 
of another galaxy ‘up close’.

Like the Milky Way, M31 is a spiral 
galaxy. But that’s not the only similarity 
the two share. In the visible light image 
above left, dark dust lanes can be seen 
meandering through its spiral arms, just 
like those that weave through the bright 
band of the Milky Way as seen from  
Earth. These are silhouetted features  
that only appear in visible light because 

they stand out against the  
blazing backdrop of the stars behind  
them. In far-infrared light, however  
– as seen in the view from the Herschel 
Space Observatory above right – the 
dark dust lanes appear as glowing 
filaments, while the myriad stars amassed 
throughout the galaxy, which are much 
hotter, seemingly disappear. 

The far-infrared radiation is emitted  
by multitudes of tiny dust grains that  
swirl within the lanes themselves. Those 
grains are produced in two different  
ways says astronomer Chris North.

“There’s dust formed in the outer  
layers of massive stars. As they puff  
off their outer layers molecules start 
sticking together and forming dust  
grains,” says North. “But when you look 
at the amount of dust in the Universe 
you can’t explain that with massive 
stars [alone]. There haven’t been enough 
massive stars to puff off that much stuff. 
And it’s actually supernovae that seem to 

create more dust. They produce dust in the 
immediate remnants of the explosion.” 

It’s no coincidence either that the dust 
lanes appear in the spiral arms where 
many bright stars are to be found.  
“Those bright stars are often more  
massive therefore they’re hotter, they’re 
younger, they die sooner. They create  
more dust and so you end up with this 
cycle,” explains North.

As well as highlighting the delicate 
beauty of the Andromeda Galaxy’s dust 
lanes, Herschel’s far-infrared image also 
shows a dusty structure that may offer a 
window onto the galaxy’s past. “There’s 
this outer ring that’s got a diameter of 
about 90,000 lightyears,” says North. 
“That’s thought to be a merger where M31 
has swallowed another galaxy, or possibly 
one of its neighbours M32 or M110 has 
passed through the galaxy or very near the 
galaxy and caused this kind of, not quite a 
shockwave, but a ripple effect that’s created 
that large dust ring around the galaxy.” >
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The Pleiades 
Few open star clusters are as instantly 

recognisable as the Pleiades, a glittering 

collection of young stars in the constellation 

Taurus. But, as any astro imager knows, 

what makes this particular cluster special 

are the delicate wisps of reflection 

nebulosity that accompany it. This is dust 

and gas suspended in space around the 

cluster that is scattering the light from the 

stars. In the infrared, dust that’s been warmed 

by nearby stars shines brightly, highlighting 

exquisite filigree details within the nebulosity. 

Around 4º from the magnificent Orion 
Nebula lies another stellar nursery that 
comes alive in the infrared. In visible 
light the bright scallop-shelled shape of 
the Flame Nebula appears to be cradled 
by opaque tendrils of dust and gas, while 
its close neighbour, the unmistakable 
Horsehead Nebula, sits silhouetted against 
an immense veil of glowing gas. Yet 
seen at infrared wavelengths, the dense 
clouds that define this whole region in 
visible light appear transformed. In the 
sweeping near-infrared image above right 

from ESO’s VISTA telescope, a cluster 
of newborn stars emerges from within 
the Flame Nebula, no longer shrouded 
by the vast, dusty swirl that blocks our 
view in visible light. Meanwhile the hot 
glowing gas that provides a dramatic 
backdrop for the Horsehead Nebula in 
visible light is rendered invisible in this 
view, which instead picks up the radiation 
from relatively cooler material; the horse’s 
head itself even appears to melt away as 
VISTA’s infrared eyes penetrate its dark, 
dusty form. An even more remarkable 

perspective emerges, however, when you 
look at this region at longer wavelengths of 
infrared light, the so-called ‘far-infrared’.

“As you go to longer wavelengths you can 
see through [the Horsehead] more easily 
but also it starts to shine in its own light,” 
says astronomer Chris North. That’s what 
we are seeing in the Herschel view (inset 
above); the material in the Horsehead is 
glowing while, nearby, clumpy filaments  
of cold, dusty material – potentially the 
beginnings of new stars – shine where 
visible light showed only dark clouds. 

The Flame and Horsehead Nebulae
VISIBLE INFRARED
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Jupiter
Glimpse Jupiter through a telescope and 

you should be able to catch sight of the 

intricate pattern of atmospheric belts and 

zones the planet is so well known for. We 

see Jupiter’s cloud tops in visible light because 

they are illuminated by the Sun. But the 

planet also glows in the infrared, due to 

the heat deep within its massive, gaseous 

bulk. “We believe it is the primordial heat 

left over from when Jupiter formed,” explains 

Leigh Fletcher of the University of Leicester, 

who used ESO’s Very Large Telescope to 

capture the infrared image of the planet below.

Such infrared studies are useful for 

examining the various parts of Jupiter’s 

atmosphere, says Fletcher. “The various gases 

that are present within an atmosphere will 

absorb light at different wavelengths. They 

have their unique fingerprints no matter 

where they exist in the atmosphere,” he says. 

“If we use a filter that looks at a wavelength 

of light that allows us to probe high up  

in the atmosphere – say emission from a 

gas that’s high in the planet’s stratosphere 

– then we’ll be able to see what’s going on 

at those altitudes. Conversely, choose a gas 

such as hydrogen that allows you to probe 

deep down into the planet’s different layers 

and you can see deeper into the planet than 

you otherwise would just from visible light.”

This process, of peering into Jupiter’s 

atmosphere in the infrared, is analogous to 

how astronomers use infrared observation 

to probe the depths of opaque dusty nebulae. 

And it can enable planetary scientists to 

study the three-dimensional composition 

and formation of Jovian weather systems, 

says Fletcher. “When you get storms or plumes 

or those sorts of things erupting we’re able 

to look at them in infrared light to figure 

out the vertical structure of those plumes 

and how they’re erupting from the deep 

cloud layers and then moving upwards 

into the higher atmosphere,” he says.

In the image on the right, bright areas 

show where infrared light is streaming from 

deep in Jupiter’s atmosphere whereas the dark 

swathes are where condensed gases and icy 

particles are absorbing infrared radiation. 

“The bright regions we see in the infrared 

are the same as the sort of reddish, brownish 

regions that we see in visible light,” he says. 

“What that’s telling me is that reddish brown 

is the natural colour for Jupiter’s deep layers. 

And only when you have high-level clouds, 

fluffy white clouds if you like, does it start to 

block that infrared light from coming out.”

INFRARED

VISIBLE
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The dish antennas of the 

MeerKAT array in South 

Africa – with no snakes  

or scorpions in sightG
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ABOUT THE WRITER

Govert Schilling’s 
new book on 
gravitational waves 
will be published 
later this year  
by Harvard 
University Press. 

SQUARE
KILOMETRE

ARRAY
Govert Schilling reports on the progress of the 
Square Kilometre Array, which when completed 

will be the largest radio telescope on Earth

READY TO LISTEN

W
atch your step,” warns Angus 
Flowers when I step out of the 
car to take snapshots of the 
photogenic dish antennas of the 

MeerKAT radio observatory. “There are scorpions 
and snakes around.” Flowers is a media liaison 
officer for the future Square Kilometre Array 
radio observatory (SKA), part of which will be 
built here in the semi-arid Great Karoo region of  
South Africa. Spread over a large area around  
me are some two dozen 13.5m dishes. I try to 
imagine how the site will look a few years from 
now when the first phase of SKA will have been 
completed, with hundreds of similar dishes 
studying the radio universe.

As you read this, the first dedicated Chinese-
built 12m antenna for SKA is being installed 
in South Africa. It’s a major milestone in the 
development of what is hailed as the largest 
science facility ever built in history. Late last 
year, construction work also started on the 
£16.5 million extension of the SKA Global 
Headquarters, located at the Jodrell Bank 
Observatory near Manchester. Meanwhile,  
radio astronomers are getting their feet wet  
with no less than four SKA precursor telescopes, 
of which MeerKAT is one.

SKA will have a total collecting area five times 
as large as the recently completed FAST radio 
telescope in China. But where FAST has one 500m >

“
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dish, SKA will consist of hundreds of smaller 

dishes and tens of thousands of simple dipole 

antennas spread out over incredibly vast areas.  

As a result, it will have a much higher spatial 

resolution. In addition, its frequency range will 

be very large: 50 megahertz to 20 gigahertz. The 

project’s Phase 1 (SKA1), cost-capped at ¤650 

million, will be built in South Africa and Western 

Australia. Phase 2 (SKA2), which will increase the 

capability of the observatory ten-fold, should be 

completed around 2030, if funding can be secured.

Aussie advances
The core of the Australian part of SKA is the 

Murchison Radio Observatory, some 800km north 

of Perth in a desert-like region very much like South 

Africa’s Great Karoo. Both were chosen for their 

extreme radio quietness. Murchison is a West-

Australian shire twice as large as Wales with only 

110 inhabitants. It’s flat, hot and dry, a huge expanse 

of red sand and shrubby vegetation populated by 

mosquitos, birds of prey and kangaroos. One of the 

remaining sources of radio interference is high-

flying aircraft – so the Australian Commonwealth 

Scientific and Industrial Research Organisation (CSIRO) 

is trying to have some air corridors relocated.

Murchison is currently home to the ASKAP  

array – the Australian SKA Pathfinder, one of  

SKA’s four precursor facilities. Consisting of  

36 radio dishes (each measuring 12m) spread over 

many kilometres, ASKAP will be the ‘fastest’ radio 

observatory in the world. Its so-called phased  

array antenna feeds provide a large field of view, 

enabling efficient surveying of the radio sky. Until 

recently, radio telescopes always had an incredibly 

small field of view – as if you were watching the 

world through a drinking straw. During my visit  

in June 2016, installation of the phased array  

feeds was in full swing.

The first science data was collected using just 11 

ASKAP dishes about a year ago. In 2018, the array 

should be fully operational. It is expected to map 

at least 70 million radio galaxies – a hundred-fold 

increase over the current number. According to 

CSIRO astronomy director Douglas Bock, a much 

expanded version of ASKAP was originally foreseen 

as the survey array for the SKA observatory, but 

those plans were dropped in 2015 for budgetary 

reasons. “But even with 36 dishes, ASKAP is still an 

extremely valuable instrument,” says Bock.

The Australian part of SKA will focus on 

low-frequency observations between 50 and 

In addition to its four main precursor telescopes,  
there are a number of other SKA pathfinder instruments. 
In Europe, one of the major technology pathfinders  
is the Low-Frequency Array (LOFAR) – a fully digital 
radio telescope that connects over 20,000 dipole 
antennas, grouped into 48 ‘stations’. The core region  
of LOFAR, with the largest number of antennas, is  
in the northeastern part of the Netherlands; outlier 
stations are located in France, Germany, Sweden  
and the UK. According to LOFAR project scientist 
Michael Wise of ASTRON, the Netherlands Institute  
for Radio Astronomy, LOFAR “is the most versatile 
[low-frequency] radio telescope in the world”. That  
is, until SKA-Low comes online.
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PAVING THE WAY FOR SKA
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This LOFAR core ‘superterp’  
in the Netherlands is home  
to six of the 48 stations

� The 12m ASKAP facility 
dishes in Australia (above 
left) will be used to probe 
the mysteries of the early 
Universe (above right)
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350 megahertz (corresponding to wavelengths 

between 85cm and 6m). At these frequencies, 

astronomers can study solar flares, 

supernova remnants and cosmic rays,  

to name just a few. However, by far  

the highest priority for ‘SKA-Low’  

will be searching for the highly 

redshifted emission of neutral 

hydrogen from the newborn 

Universe. This will allow study of  

the Epoch of Reionization, when  

the first stars and quasars started 

to heat up the tenuous intergalactic 

medium, just a few hundred million 

years after the Big Bang.

Using another precursor telescope, the 

Murchison Wide-Field Array (MWA), radio 

astronomers are already gaining experience with 

the technology while carrying out preliminary 

science. At present, MWA consists of 128 fields 

(or ‘tiles’), each containing 16 spider-like dipole 

antennas. Construction of yet another 128 tiles 

is underway. All of the antenna elements will be 

linked through optical fibre. Close to the core of 

MWA, I encounter one single antenna that looks 

very different, a bit like a man-high Christmas 

tree. It’s the chosen design for the dipole 

antennas of SKA-Low. Right now, it still 

takes some effort to imagine tens of 

thousands of those Christmas trees 

spread out over tens of kilometres of 

Australian desert. I guess I need to 

return in 2023.

Precursor legacies

Meanwhile, another low-frequency 

observatory called HERA (Hydrogen 

Epoch of Reionization Array) is taking 

shape in South Africa’s Great Karoo, 

some 90km northwest of the small town 

of Carnarvon. Since July 2016, HERA has 

also been granted the status of an SKA precursor 

telescope. HERA is a multi-institute American 

project, with contributions from the University  

of Cambridge. It consists of 19 simple, 14m wire 

mesh dishes, but thanks to a recent $9.5 million 

grant from the US National Science Foundation, it 

will expand to contain at least 220 dishes in 2018. 
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1,000,0002,000,000 

�650,000,000
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�2,000,000,000 

Total collecting area of the SKA 

Number of 
member countries 
in the International 
SKA Organisation

Total science 
data rate  
for SKA1  
in gigabits 
per second

Projected operational lifetime 
of SKA in years

Largest baseline between 
antennas for SKA1-Mid

Approximate raw data 
output for SKA1 in 
terabytes per second

Number of dishes in the 
SKA1-Mid instrument

Total projected discovery archive for SKA1

Number of dishes in the SKA2-Mid instrument

Largest baselines between 
antennas for SKA2-Mid

Number of antennas in SKA1-Low

Number of antennas in SKA2-LowYears it takes to play one day of SKA data back on an iPod

�60,000,000 

Estimated total cost of SKA1 and SKA2

Cost cap for SKA1

Estimated number of galaxies that will eventually be mapped by SKAEstimated annual operating cost of SKA1

SKA IN NUMBERS

� One of the Murchison  
Wide-Field Array’s single 
tile of 16 somewhat 
arachnid antennas; 128 
tiles form the instrument
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Much more eye-catching than HERA is 

MeerKAT, the fourth and largest precursor 

telescope for the Square Kilometre Array.  

When I visited MeerKAT in November 2016,  

it had 16 operational 13.5m radio dishes, but  

that number will increase to 64 later this year.  

It achieved first light in July last year, recording  

the radio waves from over 1,300 remote galaxies  

in a patch of sky smaller than 0.01 per cent of 

the entire celestial sphere. MeerKAT will be 

incorporated in the first construction phase of 

‘SKA-Mid’, which will cover frequencies between 

350 megahertz and 20 gigahertz (wavelengths 

between 1.5cm and 85cm).

SKA-Mid will study radio galaxies and  

quasars, cosmic magnetism, pulsars, the  

origin and evolution of galaxies, the large-scale 

structure of the Universe, dark matter and dark 

energy, sources of gravitational waves, prebiotic 

molecules in space and much more, according  

to British radio astronomer Phil Diamond, who  

has been SKA’s director general since 2012. Even  

the Search for Extra-Terrestrial Intelligence  

(SETI) is officially part of the SKA science case.  

“At present,” says Diamond, “I have no idea  

what SKA will be famous for a hundred years  

from now. We’re developing and constructing 

something no one has ever built.”S
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� MeerKAT’s first light 
image – more than 1,300 
distant galaxies can be 
seen in this frame

 

< HERA’s dishes boast a 
different dish design again, 
just a simple wire mesh

MeerKat is the largest 
of the SKA’s four main 
precursor instruments

One of the Christmas 
tree antennas that 
form the basis of  
the SKA-Low

� Once complete the 
SKA’s dishes will dot the 
landscape, metallic trees 
on a semi-arid plain S
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ADVERTISEMENT FEATURE

Here’s a wide selection of places to stay where you can relax in comfort and enjoy 
the experience of dark sky observations

DARK SKY
DESTINATIONS

 01668 213 336 
www.rosscottages.co.uk 

OUTCHESTER AND ROSS 
COTTAGES 

Warm, comfortable 4 and 5 star holiday cottages for 2–6 people in 
idyllic, coastal locations. Guests can view the Northumberland night skies 
through a choice of telescopes – either from their cottage garden or from 
a custom-built, stargazing shelter with 120mm Pro Refractor telescope.
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Peaceful cottage between 
Fishguard and Strumble Head on 
the North Pembrokeshire coast. 
Sleeps 4, pets by arrangement. 
Wonderful walks by day – dark 
skies by night. Large garden. 
Games Room. Sea to sky views.

 01348 872746
www.garngron.co.uk

GARN GRON

Sleeps 9. 

Tel: 01544 318414 

www.dalarwen.co.uk

DALARWEN, LLYN BRIANNE 
Idyllic, off-grid holiday home remotely situated amid 

FIEYXMJYP�QMH�;EPIW�WGIRIV]��[MXL�QEKRM½GIRX�ZMI[W�SJ�

XLI�LIEZIRW

Eagle Brae, 

Struy, Beauly,  

Inverness-shire IV4 7LE 

01463 761301

info@eaglebrae.co.uk

www.eaglebrae.co.uk

When it comes to a night of stargazing 

at Eagle Brae, the sky’s the limit

HIGHLANDS 

AND ISLANDS 

TOURISM 

AWARDS
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Ennerdale, a valley unique for being returned to its natural state, is 
also home to one of only two dark sky discovery sites in the Lake 
District. By day or night, explore this special place from the comfort 
of The Shepherd’s Arms where we offer a warm welcome and a 
fine choice of  homemade food, Cumbrian ales and selected wines. 
Check our website for special offers through the winter months.

 01946 861249 
www.shepherdsarms.com

THE SHEPHERD’S ARMS HOTEL 

Explore Exmoor, Europe’s first 
International Dark Skies Reserve. 
Mounsey End is set on the edge 
of the dark site, Winsford Hill, and 
in a 140 acre ancient woodland
nature reserve that includes an 
Iron Age hill fort. Self-catering with 
all mod cons, minimum 2 nights: 
from £195 for 2, or £290 for 4.

 01225 464 232 • peter@cpcarey.me.uk
www.mounseyend.com 

MOUNSEY END
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Visit North Ronaldsay Bird Observatory 59ºN

Guest House and Hostel Accommodation

Open All Year - Contact: alison@nrbo.prestel.co.uk

Dark Sky?   www.nrbo.co.uk

Escape to Galloway  
Star gaze from our hand picked 
secluded holiday cottages in coastal and  
rural SW Scotland.  

• Well equipped for self catering or 
entertaining friends and family  

• Cosy wood burners  
• Private gardens 
• Dogs welcome  

To book your short break, family holiday 
or group stay call 01988 600600 or visit 
www.escapetogalloway.co.uk  

10% off Jan – Mar 2017. Quote SKY17 

Pembrokeshire skies – simply 

breathtaking! Come and stay in 

one of our self-catering cottages 

and see them for yourself. We 

are a small family business, 

offering friendly personal service 

and luxury cottages in great 

locations. Dog friendly, wifi, log 

burners, hot tubs, free brochure.

 01437 720027 
www.stbridesbaycottages.com

ST BRIDES BAY COTTAGES

 01387 780663 
www.barendholidayvillage.co.uk 

BAREND HOLIDAY  
VILLAGE 

Cosy log cabins near coast at Sandyhills, fully equipped for 

self-catering and centrally heated for all year use. All have decks 

or verandahs – your private viewing area for the star-studded 

glorious dark skies – and overlook the loch, the Solway or 

Colvend 18 hole golf course. Abundant wildlife, boules courts, 

dog friendly bar, restaurant, sauna and indoor heated pool. 

Pets welcome or pet free, from £262 for 4pp 3 nights. 

Email: info@barendholidayvillage.co.uk for more information.

The Tudor Arms is situated 

beside the Gloucester-Sharpness 

Canal, just a 10 minute stroll 

from the Slimbridge Wildfowl 

and Wetlands Trust. The free 

house offers real ales and home-

cooked food. Spacious B&B 

accommodation is available in 

the adjacent Tudor Arms Lodge.

 01453 890306 
www.thetudorarms.co.uk 
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I
t’s time to get your scopes out and 

prepare to compete for the accolade 

of being named Insight Astronomy 

Photographer of the Year 2017. 

Last year there were over 4,500 entries 

from 80 countries, including the first 

from the Antarctic. But it was Yu Jun’s 

image of Baily’s beads around a total 

solar eclipse that stood out from the 

crowd and took the main prize. The 

image showed a scientific phenomenon 

unseen by many, photographed with 

great technical skill and then stitched 

together with an artistic eye. 

Can you do better? This year the 

competition opens for entries on  

27 February. To be in with a chance of 

taking home the title, you’ll need to enter 

your best astro images into one of eight 

main categories. The winner from each  

of these will take home £1,500, while the 

runners up receive £500 and the highly 

commended £250. Two special prizes  

are also up for grabs, each with a prize 

pot of £750. The overall winner – the 

recipient of the £10,000 grand prize  

– will be chosen from the winners of  

the eight main categories.
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Will you be the one to take home 
the grand prize this year?

Dates for your diary
Competition opens for submissions: 27 February

Submission closing date: 7 April

Exhibition opens: 16 September

How to enter and rules
To put your yourself in the running to become the next Insight 

Astronomy Photographer of the Year, and to read the full terms and 

conditions, visit the competition website: www.rmg.co.uk/astrophoto

Dani Caxete’s shot of an  

astronomer silhouetted by the  

rising Moon was awarded a runner  

up prize in the 2016 competition
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Insight Astronomy Photographer  
of the Year – Young Competition
The astronomy bug can strike at any age. Open to anyone under  
the age of 16, the Young Competition is a great way to encourage 
tomorrow’s great astrophotographers, and with three highly 
commended awards, there are even more chances to win. 

Aurorae
Capturing the beauty of an auroral display  
is on the bucket list of most astronomers. This 
prize is awarded to the best image depicting 
this stunning interaction between the solar 
wind and our atmosphere.

Skyscapes
One of the competition’s most popular 
categories, these images capture the union 
between Earth and the night sky. Any astro 
image featuring an Earthly foreground  
should be entered in this category. 

People and Space
Humans have always looked to the night sky 
with wonder and this category celebrates  
that special relationship. If your astrophoto 
features a human figure, or the signs of 
civilisation, then this is where it belongs. 

Stars and Nebulae
There are hundreds of billions of stars within 
the Milky Way, some alone, some in clusters, 
interspersed with beautiful nebulae, so there 
is no shortage of targets for this popular 
category. Take a photo of your favourite sight 
within the Galaxy and then enter it here. 

Galaxies
Impress with the fine detail of a spiral  
galaxy or put a new spin on the diffuse  
glow of an elliptical to win this category. 
With trillions of galaxies to choose from,  
can you find a new way to image our  
cosmic neighbours and wow the judges?

SPECIAL PRIZES
The Sir Patrick Moore Prize 
for Best Newcomer

New astronomers come  
to the hobby every day. 
This prize honours the  
best image from someone 
who only started imaging 
within the past year. 

2017 MAIN CATEGORIES

Our Sun
Sitting at the heart of our Solar System, the 
Sun’s ever changing surface can create some 
truly spectacular images. Capture a flare,  
a sunspot, a prominence or the entire disc, 
and then enter your solar image here.

Our Moon
Easy to image for beginners, yet still offering  
a challenge for the more experienced, there  
are hundreds of ways to image our lunar 
companion – whether up close or as part  
of a wider shot of the night sky. 

Planets, Comets 
and Asteroids
A host of gems can be found throughout our 
Solar System, from the glow of a passing 
comet to the mesmerising rings of Saturn. 

Robotic Scope
Professional observatories 
around the world are 
opening their telescopes to 
amateurs. Enter your best 
robotic scope images to 
take home this accolade.

S
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THE SKY

GUIDE
FEBRUARY
Venus is well presented in the evening sky during February. To the naked 
eye, its brilliance is stunning but look at the planet through a scope 
and it appears as a crescent. As the month progresses this grows larger 
and thinner, becoming one of the most beautiful sights in the heavens.

WRITTEN BY 

PETE LAWRENCE

Pete Lawrence is an 

expert astronomer  

and astrophotographer 

with a particular 

interest in digital 

imaging. As well as 

writing The Sky Guide, 

he appears on The 
Sky at Night each 

month on BBC Four. 

PLUS

Stephen Tonkin’s

BINOCULAR TOUR
Turn to page 60 for six  

of this month’s best  

binocular sights 
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Your guide to the night sky this month
FEBRUARY HIGHLIGHTS

SUNDAY X�
Comet 45P/
Honda-

Mrkos-Pajdusakova 
is inside the 

semicircle of Corona Borealis  
this evening until 02:00 UT on  
13 February. A just-past full 
Moon won’t make finding it easy!

12

FRIDAY X�
There is a 
chance to spot 

the ‘Lunar X’ this 
evening. This takes the 

appearance of a giant letter X 
floating on the dark side of the 
lunar terminator. View from 
18:00 UT, around an hour 
after of sunset. Turn to page  
53 for more details.

3

MONDAY�
Comet 
45P/

Honda-Mrkos-
Pajdusakova 

(mag. +10.2) lies about 2.5° 
north of +4.4 Gamma (a) 
Comae Berenices in the 
morning sky, placing it fairly 
close to the open cluster 
Melotte 111.

20

SUNDAY�
Locate 
Mars in 

the evening sky 
and see if you 

can spot the dim planet Uranus 
34 arcminutes to the south of it. 
A pair of binoculars should 
comfortably show mag. +5.9 
Uranus. Try from around  
20:00 UT when the background 
sky is good and dark.

26

MONDAY�
Jupiter’s 
moon 

Ganymede is 
eclipsed by the 

planet’s western limb at 00:51 
UT before reappearing at 
03:24 UT. Then at 05:22 UT, 
Ganymede is occulted by 
Jupiter’s disc, reappearing in 
daylight at 07:21 UT.

13

SUNDAY�
Fading comet 
45P/

Honda-Mrkos-
Pajdusakova, now 

at mag. +9.9, is approximately 1° 
south of the Whale Galaxy, a 
mag. +9.0 edge-on barred spiral 
in Canes Venatici, at 05:00 UT. 

19

MONDAY�
After 
sunset, 

look out for  
a 1%-lit 

waxing crescent Moon, low  
in the west. Try to locate it 
around 30 minutes after the 
Sun has set.

27

FRIDAY X�
A penumbral 
eclipse of the 

Moon occurs 
between 22:34 UT 

tonight and 02:53 UT on  
11 February. The Moon’s northern 
edge will be closest to the dark, 
inner umbral shadow. Turn to page 
53 for further details. Greatest 
eclipse occurs at 00:44 UT.

10

WEDNESDAY�
Venus, Mars and  

a 24%-lit waxing 

crescent Moon are in a 

line this evening. View 

from around 19:00 UT, when all 

three objects will be visible in 

the southwest part of the sky.

1

FRIDAY�
Venus is at its 

brightest, shining 

away at mag. –4.6 in 

the evening twilight.

17



GETTING STARTED  

IN ASTRONOMY

If you’re new to astronomy, 
you’ll find two essential 
reads on our website. Visit 
http://bit.ly/10_Lessons for 
our 10-step guide to getting 
started and http://bit.ly/
First_Tel for advice on 
choosing a scope.

NAKED EYE
Allow 20 minutes for 

your eyes to become 
dark-adapted 

LARGE SCOPE
Reflector/SCT over 6 

inches, refractor over 4 inches 

BINOCULARS
10x50 recommended 

PHOTO OPPORTUNITY

Use a CCD, planetary 
camera or standard DSLR 

SMALL/ 

MEDIUM SCOPE

Reflector/SCT under 6 inches, 
refractor under 4 inches 

FAMILY FRIENDLY

Objects marked with 
this icon are perfect for 
showing to children 

skyatnightmagazine.com 2017

THE SKY GUIDE FEBRUARY 51

81,9(56$/�7,0(��87��

AND BRITISH SUMMER 

7,0(��%67�
Universal Time (UT) is the 
standard time used by 
astronomers around the 
world. British Summer  
Time (BST) is one hour 
ahead of UT.

5$��5,*+7�$6&(16,21��

$1'�'(&���'(&/,1$7,21��

These coordinates are the 
night sky’s equivalent of 
longitude and latitude, 
describing where an object 
lies on the celestial ‘globe’. 

 NEED TO 

KNOW
The terms and symbols 
used in The Sky GuideSUNDAY�

The 69%-lit waxing 
gibbous Moon 

passes by mag. +0.9 
Aldebaran (Alpha (_) 

Tauri) around 22:20 UT. The 
farther south and west you are  
in the UK, the smaller the pass 
distance will be. 

5

THURSDAY X�
There’s a 
chance 

to spot the 
Galilean moon 

Ganymede in transit across 
Jupiter’s disc this evening. The 
transit starts at 22:37 UT and 
ends at 00:34 UT on 24 
February. 

23

WEDNESDAY�
The Moon’s 
libration currently 

favours the eastern limb.8

�)$0,/<�67$5*$=,1*����� Feb
Venus is the brightest planet and will be easy to spot in 
the evening twilight this month. Once located, you can 
explain that this is a world similar in size to our own 

planet – in fact, it’s often called Earth’s Twin. Explain that its 
atmosphere has clouds of sulphuric acid, and is thick and 
reflective, which is why it appears so bright. The pressure and 
temperature are very high on the surface. Visiting Venus 
unprepared, stepping outside of your spaceship could get you 
simultaneously squashed and burned!

THURSDAY�
Io’s shadow 
will start to 

transit Jupiter’s disc 
at 03:14 UT, 

followed by Io itself at 04:15 UT. 
The shadow leaves the disc at 
05:26 UT with Io following suit at 
06:25 UT. All the while Callisto 
can be seen passing very close to 
Jupiter’s northern limb.

16

SATURDAY�
Mag. +7.9 
comet 45P/

Honda-Mrkos-
Pajdusakova passes 

0.4° to the north of the mag. +8.8 
planetary nebula NGC 6210 in 
Hercules during the early hours.

11

TUESDAY�
Venus 
sits 11° 

to the north of 
this evening’s 

5%-lit waxing crescent Moon. 
Look out for them in the west 
around 19:30 UT.

28
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DON’T MISS

Comet 45P/
Honda-Mrkos-
Pajdusakova  

There are two good comets on 
view this month, both within 
binocular range. One is comet 

C/2015 V2 Johnson, which you can find 
out about on page 59. The other is  
45P/Honda-Mrkos-Pajdusakova, which 
should reach its brightest magnitude of 
+7.8 between the 5th and the 10th.

On the morning of 3 February, 45P  
is located in Aquila a couple of degrees 
south of mag. +3.8 Eta (d) Aquilae. It may 
be visible very low in the east at around 
06:00 UT, just before the sky starts to 
brighten. Its position improves over the 
coming days, the comet becoming visible 
higher in the morning sky. The only 
caveat will be that the Moon has a 
detrimental effect on the sky quality 
between the 8th and the 14th.

A good time to try and find  
45P will be on the morning of  
5 February when it will be 
around 1° from mag. +3.3 Delta 
(b) Aquilae. Place the star in 
the centre of a binocular field 
and the comet should be 
there too. Again, aim to 
observe just before the 
onset of astronomical 
twilight, which begins 
around 05:50 UT.

The comet slips over the 
border into Ophiuchus on the 
morning of 7 February, and 
into Hercules the next day. It’ll 
be gaining altitude above the 
east-southeast horizon just before 
dawn quite nicely at this time. There’s  
a close encounter with the mag. +8.8 
planetary nebula NGC 6210 on the 
morning of 11 February, the mag. +7.9 
comet passing less than 0.5° north of the 
nebula at 02:00 UT. Unfortunately, the 

presence of a full Moon will make this a 
difficult conjunction to observe. The 
Moon will also make watching the 
comet’s progress through the semicircular 

pattern of Corona Borealis quite tricky. 
Comet 45P lies within the semicircle 
from 08:00 UT, 12 February until 02:00 
UT, 13 February. 

It’s possible to observe the comet from 
21:00 UT low in the east-northeast, before 
the Moon comes up on 15 February. 

Look for it around 21:00 UT when  
it will be passing approximately  

5° north of mag. +9.2 NGC 5466 
and mag. +6.3 M3, both 

globular clusters. It passes 
south of 9th-magnitude 
edge-on spiral galaxy  
NGC 4631 on 19 February, 
coming within about 1°  
of it at 05:00 UT. Then, on  
20-21 February the comet 
can be seen passing to the 
north of Melotte 111, the 

triangular open cluster that 
sits within the constellation  

of Coma Berenices. 
45P/Honda-Mrkos-Pajdusakova 

fades to around mag. +12.0 by the 
end of the month, at which point it’ll 

still be visible, but as a telescope object. 
With clear weather and careful planning 
to put the Moon out of view, this should 
be a lovely object to follow across the 
February sky. 

WHEN: All month, although the 
Moon interferes on 8-14 February

THE BIG THREE
The three top 
sights to observe 
or image this month

Þ The comet continues to dart through the constellations, positions correct for 00:00 UT on dates shown

Þ Comet 45P/Honda-Mrkos-Pajdusakova  
will be 1° from Delta Aquilae on 5 February. 

Field of view through 7x50 binoculars

45P/Honda-Mrkos-Pajdusakova

 Delta Aquilae

Nu Aquilae



Þ The path of the eclipse; the background has been lightened to show the Earth’s shadow

Moon leaves 

the Earth’s

penumbral 

shadow at 

02:53 UT  

on 11 Feb

Greatest eclipse at 

00:45 UT on 11 Feb

Moon enters 

the Earth’s 

penumbral 

shadow at 

22:34 UT  

on 10 Feb

Penumbral

shadow

Umbral

shadow

40º altitude

49º altitude

44º altitude
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The almost eclipse
WHEN: 10 February from 22:34 UT until 11 February 02:53 UT 

The Moon almost, but not quite, 
has what would be considered  
a proper eclipse on the night of 

10 February and the early morning of the 
11th. To explain what we mean by this, 

imagine you could fly a spacecraft into 
Earth’s shadow at the distance of the 
Moon. Once you’d manoeuvred yourself 
into the darkest part where the Sun’s light 
was completely blocked by the Earth, 

you’d be inside the Earth’s umbral 
shadow. Rather than being completely 
dark, the Earth’s atmosphere scatters blue 
light and refracts the remaining red/
orange light so it’s projected into this 
deep shadow. During a proper lunar 
eclipse, the Moon passes either partially 
or wholly through the umbral region.

If you move your spacecraft slightly 
outside of the umbra, you’ll see part of 
the Sun’s disc obscured by Earth. Here, 
the Sun’s light is less intense than it would 
be if its whole disc was visible. This region 
is called the penumbral shadow and its 
intensity increases as you approach the 
central umbra because more of the Sun’s 
disc is being obscured as you do so. 

On the night of 10/11 February, the  
full Moon’s disc passes through the 
penumbral shadow, almost making to the 
umbra. The eclipse starts at 22:34 UT and 
reaches greatest immersion into the 
shadow at 00:45 UT. At this time it’s the 
Moon’s northern region that will appear 
to be shaded darker. The eclipse 
concludes with the Moon leaving the 
penumbra at 02:53 UT on 11 February. 
Although penumbral eclipses lack the 
dramatic majesty of a full umbral lunar 
eclipse, this one does have the virtue of 
occurring when the Moon is well above 
the horizon as seen from the UK.

As the Moon 

approaches the first 

quarter phase, an 

interesting effect creates a 

giant letter X on the lunar 

terminator. Known as the 

Lunar X, it occurs when 

sunlight catches parts of  

the rims of the craters  

La Caille, Purbach and 

Blanchinus. The most 

prominent crater in this area 

is Werner, hence the effect’s 

alternative attribution:  

the Werner X. 

The effect is short-lived, 

occurring over a period of 

about fours hours. Although 

it happens every month, it 

needs to coincide with the 

Moon being above the 

Catching the Lunar X
WHEN: 3 February, 18:00 UT until 23:00 UT

horizon in order to see it. 

This reduces the number of 

viewing opportunities over a 

year. Add in unpredictable 

weather and seeing it 

becomes more of a challenge. 

This month the X should 

start to form around 18:00 

UT on 3 February, when the 

Moon is at its highest point in 

the sky, due south. It will 

appear fully formed two 

hours later around 20:00 UT. 

If you spot it, look further 

north and you might see 

another letter – the lunar V. 

This lies on the terminator at 

a similar time to the X and is 

formed by light hitting the 

top of crater Ukert and other 

raised features nearby. 

Lunar letters V and X (inset) can appear  

when light catches crater rims in certain ways
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THE NORTHERN HEMISPHERE
IN FEBRUARY

HOW TO USE THIS CHART

1.  HOLD THE CHART so the direction you’re facing  
is at the bottom.

2.  THE LOWER HALF of the chart shows the sky  
ahead of you.

3.  THE CENTRE OF THE CHART is the point  
directly over your head.

SUNRISE/SUNSET IN FEBRUARY*

*Times correct for the centre of the UK 

DATE SUNRISE SUNSET

1 Feb 2017 07:54 UT 16:53 UT

11 Feb 2017 07:36 UT   17:13 UT 

21 Feb 2017 07:15 UT   17:32 UT

1 Mar 2017 06:57 UT 17:48 UT

MOONRISE TIMES

1 Feb 2017, 09:53 UT 17 Feb 2017, ––:–– UT

5 Feb 2017, 11:51 UT 21 Feb 2017, 03:46 UT

9 Feb 2017, 15:35 UT 25 Feb 2017, 06:34 UT

13 Feb 2017, 20:25 UT 1 Mar 2017, 08:22 UT

MOONRISE IN FEBRUARY*

1 FEBRUARY AT 00:00 UT 

15 FEBRUARY AT 23:00 UT

28 FEBRUARY AT 22:00 UT

On other dates, stars will be in slightly different places 
due to Earth’s orbital motion. Stars that cross the sky  
will set in the west four minutes earlier each night. 

WHEN TO USE THIS CHART

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY

1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 28
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On 1 February, mag. –4.5 Venus will be  

a magnificent sight over in the southwest 

as the sky is starting to darken. Its intense 

brilliance is really augmented by a 

dark-sky background. The planet sets 

roughly 4.5 hours after the Sun and will 

be joined by mag. +1.1  

Mars and a 23%-lit waxing 

crescent Moon on this 

date. All three bodies 

will appear to be 

arranged in a line. 

Mars and 

Venus maintain 

a relative 

position to  

one another 

throughout 

most of 

February as they 

both appear to 

drift east through 

the stars of Pisces. 

Although the separation 

between Venus and  

the Sun is currently 

decreasing, the planet’s 

The phase and relative sizes of the planets this month. Each planet is 

shown with south at the top, to show its orientation through a telescope

THE PLANETS IN FEBRUARY
MARS 

15 February
JUPITER 

15 February
SATURN  

15 February
URANUS 

15 February

ARCSECONDS

0” 10” 20” 30” 40” 50” 60”
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position in the sky 

remains excellent for 

much of the month. 

This is due to the 

optimal tilt of 

the evening 

ecliptic plane  

in the west, 

coupled with 

the fact that  

the planet  

now appears 

slightly north  

of this plane. 

Consequently, Venus 

is positioned nearly 

vertically above the Sun  

at sunset, maximising the 

setting time difference 

VENUS 
BEST TIME TO SEE: 1 February,  

from 18:00 UT

ALTITUDE: 25º 

LOCATION: Pisces

DIRECTION: Southwest

FEATURES: Phase, subtle shading in the 

planet’s atmosphere, cusp variations

EQUIPMENT: 3-inch or larger telescope

VENUS 
15 February

MERCURY 
15 February

MERCURY 
1 February

NEPTUNE 
15 February

MERCURY 
28 February

AQUARIUS

PISCES

CETUS

PEGASUS

Circlet

Great Square

of Pegasus

Water Jar

Moon

Mars

Venus

Moon

Mars

Venus

SW WSW WSW

Þ Venus, Mars and the Moon cross paths as they move across the February night skies

between these two objects. By the end of 

the month, Venus sets roughly 3.5 hours 

after the Sun. 

On 28 February, mag. –4.5 Venus forms 

an attractive triangle with mag. +1.3 Mars 

and a slender, 5%-lit waxing crescent 

Moon. If viewing conditions are good 

you’ll be able to see all three bodies 

around 19:15 UT in the western part of 

the sky. This Solar System portrait is 

enhanced by the presence of mag. +5.9 

Uranus, 1.3° below Mars on this date. 

Through a telescope, Venus appears  

as a 39%-lit crescent with a diameter of  

31 arcseconds on 1 February, decreasing 

in phase as its apparent size increases 

throughout the month. By 28 February,  

it appears 17% lit and 46 arcseconds 

across when viewed through a telescope. 

Þ Venus will appear as a beautiful 
crescent when seen through  

a telescope this month

THE PLANETS
PICK OF THE

MONTH

18:30 UT on 1 February  
Size of objects exaggerated for clarity 18:30 UT on 28 February
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JUPITER
BEST TIME TO SEE:  
28 February, 03:00 UT 

ALTITUDE: 30º      

LOCATION: Virgo

DIRECTION: South

Jupiter continues to grow and 

brighten throughout February. 

On the 1st it shines at mag. 

–2.1, appearing 39 arcseconds 

across through a telescope.  

By the end of the month, it’s 

mag. –2.3 and appears  

42 arcseconds across. A waning 

gibbous Moon is close on 

14-15 February, but Jupiter 

stands its ground well despite 

the lunar glare.   

URANUS
BEST TIME TO SEE:  
1 February, 18:45 UT  

ALTITUDE: 38º       

LOCATION: Pisces

DIRECTION: Southwest

At the start of the month 

Uranus is southwest as the  

sky darkens at a reasonable 

altitude of 38°, but this 

decreases to 20° by the end  

of February. On the 26th, 

Uranus is joined by mag.  

+1.3 Mars, passing 0.5° to  

the north. At the time when 

Uranus can be seen in 

darkness from the UK, Mars 

will appear above and to the 

right of the dimmer planet. 

MERCURY
BEST TIME TO SEE:  
1 February, 07:20 UT 

ALTITUDE: 1.7º (low)  

LOCATION: Sagittarius

DIRECTION: Southeast

Mercury may be seen shining 

at mag. –0.1 close to the 

southeast horizon about 20 

minutes before sunrise at the 

start of February. It gradually 

closes the gap with the Sun 

and becomes harder to see 

until the 10th, when it’ll 

probably be lost from view.

MARS
BEST TIME TO SEE:  
26 February, from 19:20 UT 

ALTITUDE: 23º     

LOCATION: Pisces

DIRECTION: West-southwest

Venus, Mars and a 24%-lit 

waxing crescent Moon sit in a 

line on 1 February, mag. +1.1 

Mars slightly offset from the 

centre of the line towards 

mag. –4.5 Venus. Venus 

completely outshines Mars  

as it follows the Red Planet 

across the sky for much of  

the month, finally abandoning 

the chase towards the end  

of February. On the 26th  

Mars lies 35 arcminutes 

(approximately the same 

apparent diameter as the 

Moon) from mag. +5.9 

Uranus. All month Mars 

presents a rather tiny,  

5-arcsecond disc making it 

tricky to see much detail when 

viewed through a telescope. 

The planet is dimming too, 

from mag. +1.1 at the start of 

the month to +1.3 by the end. 

SATURN
BEST TIME TO SEE:  
28 February, from 05:30 UT  

ALTITUDE: 11º      

LOCATION: Sagittarius

DIRECTION: South-southeast

Saturn escapes from 

Ophiuchus, hopping into 

Sagittarius on the 24th.  

It’s currently a mag. +0.6 

morning object, failing to 

reach its highest point in the 

sky, due south, before sunrise. 

A 36%-lit waning crescent 

Moon lies 9° west-northwest 

on 20 February, swapping 

sides to lie 4.3° northeast  

on 21 February when it’ll 

appear 27% lit.

NEPTUNE
BEST TIME TO SEE:  
1 February, 18:30 UT  

ALTITUDE: 8º (low)      

LOCATION: Aquarius

DIRECTION: West-southwest

Distant Neptune is lost from 

view this month, moving too 

close to the Sun’s glare to be 

seen. You might catch it right 

at the very beginning of 

February appearing at mag. 

+8.0, close to mag. +3.7 

Lambda (h) Aquarii, but it’s 

soon lost to the evening 

twilight glare.

YOUR BONUS CONTENT Planetary observing forms

Using a small scope you’ll be able to spot Jupiter’s biggest moons.  

Their positions change dramatically during the month, as shown on  

the diagram. The line by each date on the left represents 00:00 UT. 

DATE

2
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after Warren De La Rue, a 
Guernsey-born astronomer 
and chemist fittingly credited 
with taking some of the first 
photographs of the Moon.

It’s located close to the 
Moon’s northeast limb so its 
appearance is greatly affected 
by the Moon’s libration – the 
rocking and rolling action that 
allows us to see around the 
edges of the Moon. The 
generally foreshortened view 
we get from Earth probably 
helps it maintain its visual 
structure better than it would 
if we got to see it from directly 
overhead. Seen from an 
orbiting spacecraft, De La Rue’s 
irregular outline looks more 
heart-shaped than round, 
another affirmation of its likely 
compound origin. 

There does appear to be a 
‘central’ mountain offset to the 
west of De La Rue J, a 14km 

It’s not exactly clear what the 
lunar feature De La Rue is. 
Depending on who you speak 
to it’s either a crater, a 
disintegrated crater or a walled 
plain. Whatever it is, it’s clearly 
old – estimated to have formed 

between 3.92 and 4.55 billion 
years ago. Today, its outline is 
ragged and ill-formed, which 
suggests that rather than being 
one feature, De La Rue is 
actually a conglomeration of  
a few old craters. It’s named 

crater that sits more or less in 
the centre of the walled plain. 
A couple of smaller craterlets 
also appear to the northeast  
of J. The northern wall is 
interrupted by flat-bottomed 
Strabo (55km in diameter)  
and Thales (with a diameter  
of 31km), the pair being 
separated by 60km.

To the south of the plain  
is Endymion, a 125km-
diameter crater with a dark 
floor that contrasts strikingly 
with the lighter tones of De La 
Rue. Like Strabo, Endymion’s 
floor is remarkably flat and 
rather featureless save for some 
tiny craterlets. 

 The floor of De La Rue’s 
plain is estimated to be 3.6km 
deep and under direct 
illumination many of its 
features are lost as they blend 
in with the surroundings. De 
La Rue’s complex make-up 
really comes into its own when 
the terminator is close as the 
stark shadows that are created 
help to define its structures. 

Getting libration, phase and 
the weather to work together 
can be tricky and despite 
having the terminator close on 
the evenings of 30-31 January 
and 1 February, the libration 
state isn’t particularly 
favourable. However, libration 
improves over the next few 
days so that by 6-7 February  
it’s almost ideal. Of course, the 
terminator will have moved by 
this time and De La Rue will be 
more directly lit. 

Given clear weather, the  
best time for observing De  
La Rue is during the first week 
of February as you’ll be able  
to watch how its appearance 
changes. For a challenge, try 
and spot some of the ghost 
crater outlines that form  
the main structure. Ghost 
craters are the remnants of 
craters that have been 
overfilled by lava. The only 
remaining signs of them  
are the faint outlines of  
their submerged rims.

“Depending on who you speak to De La 
Rue is either a crater, a disintegrated 

crater or a walled plain”

< Libration reveals more of  
the De La Rue feature and  
the complex of craters in the 
surrounding landscape 

MOONWATCH
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DE LA RUE
TYPE: Walled Plain

SIZE: 136km diameter 

AGE: 3.92-4.55 billion years

LOCATION: 52.8°E, 59°N 

BEST TIME TO OBSERVE:  
Four days after new Moon 

or three days after full 

Moon (evenings from  

30 Jan to 7 Feb and early 

mornings of 13-14 Feb) 

MINIMUM EQUIPMENT:  
10x binoculars

N

ENDYMION

DE LA RUE J

STRABO

DE LA RUE

THALES
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COMETS AND ASTEROIDS
Track C/2015 V2 Johnson’s path through February, March and April’s skies 

Comet C/2015 V2 Johnson was discovered 

on 3 November 2015 by the Catalina Sky 

Survey, a project set up to look for comets, 

asteroids and near-Earth objects. It’s 

currently on course for a close encounter 

with the Sun (perihelion) on 12 June 2017, 

after which it will leave the Solar System, 

travelling on a hyperbolic orbit. 

C/2015 V2 Johnson should be an easy  

to locate, binocular comet as it’s well 

placed from the UK until July. During 

February it moves from the northern 

regions of Boötes into Hercules. As it does 

this it passes between mag. +4.7 Upsilon 

(p) and +4.2 Phi (q) Herculis from 18-22 

February. After that it loops around and 

passes the same point between 23 and 26 

April. Get familiar with the area during 

February and locating the comet in April 

should be easier.

C/2015 V2 Johnson is predicted to be at 

mag. +10.3 at the start of February, before 

brightening to mag. +9.5 by 1 March. 

Average binoculars should show it towards 

the end of the month although a small 

telescope at low magnification will give a 

better view. During March the comet gains 

another magnitude of brightness, bringing 

it easily within binocular range. 

Upsilon and Phi Herculis are 1.5° apart, 

in the northern region of Hercules. This 

area is just about circumpolar from the 

UK, and located close to its lowest position, 

due north, at the start of the night during 

February. Fortunately, this situation 

rapidly improves into the early hours, and 

by the end of the month, the comet passes 

almost overhead as dawn approaches. 
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STAR OF THE MONTH

Betelgeuse (Alpha (_) Orionis) is 
one of the most famous stars in 
the entire night sky. It’s a red 
supergiant approaching the end 
of its life and shines with a 
beautiful orange hue. It defines 
the northeast corner of the main 
pattern of Orion and presents a 
distinctive colour contrast with 
blue supergiant Rigel (Beta ( )̀ 
Orionis) in the opposite corner. 

Our estimates of Betelgeuse’s 
distance have varied over the 
years, not because it’s physically 
changing but because there’s 
uncertainty in the parallax 
measurements that determine it. 
The distance is currently said to 
be 643 lightyears. 

Betelgeuse has been closely 
scrutinised and its disc was the 
first to be revealed through 
speckle interferometry in 1975. 
Fast forward 20 years to 1995 
and thanks to the Hubble Space 

Betelgeuse, on the shoulder of Orion, is a curious object that’s well worth investigating

Telescope it became the first star 
other than the Sun to have its disc 
directly imaged. The result showed 
curious hotspots on its surface.

Betelgeuse has an apparent 
diameter of 0.05 arcseconds  
and as its distance is refined,  

its calculated physical diameter 
also varies. At 643 lightyears, the 
diameter of Betelgeuse works out 
at around 900 times that of our 
Sun. There’s uncertainty here too 
though, because as it approaches 
the end of its current life phase it’s 

shedding mass. At present, there 
are at least six shells of material 
around the star. 

Betelgeuse is often given as 
an example of a star likely to go 
supernova soon. The term ‘soon’ 
is open to interpretation, with 
best guess estimates suggesting 
it has at least 100,000 years of 
life left. Despite many doomsday 
predictions surrounding this, the 
supernova shouldn’t pose a 
threat to life on Earth, although 
the star would probably 
brighten to full Moon levels.

Observationally, Betelgeuse  
is a semi-regular long-period 
variable, changing in brightness 
from mag. +0.0 to +1.3. It forms 
the northwest vertice of the 
Winter Triangle asterism, along 
with mag. –1.5 Sirius (Alpha  
(_) Canis Majoris) and mag. 
–0.4 Procyon (Alpha (_)  
Canis Minoris).   

Þ After looping back on itself C/2015 V2 Johnson passes through the constellation of Boötes 

Shining brightly  
on the northeast  

corner of Orion is red-
supergiant Betelgeuse
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1 VESTA
At the beginning of February, Vesta shines 
just below naked-eye visibility at mag. 

+6.6 and is only 0.5° northeast of mag. +3.6 
Kappa (g) Geminorum. It should be easy to 
identify as it moves appreciably from night to 
night. By the end of the month it’ll have shifted  
4° westward and, although dimmer by half a 
magnitude, it’ll still be an easy target for small 
binoculars. � SEEN IT  
2 MEKBUDA

Mekbuda (Zeta (c) Geminorum), is a 
Cepheid variable (mag. +3.6 to +4.2) 

star. The period of a Cepheid is proportional  
to its luminosity (intrinsic brightness) so, by 
measuring Mekbuda’s period, you can figure  
out how far away it is by comparing the star’s 
luminosity with its magnitude. Mekbuda’s  
period is 10.15 days, so you can easily obtain  
a light curve within a month and confirm its 
distance. � SEEN IT

3 M35
Just 10° west of Mekbuda is mag. +2.9 
Tejat Posterior (Mu (µ) Geminorum). Put it 

at the east-southeast edge of your field of view 
and look for a large misty patch near the 
opposite side. This is M35. The ‘Queen of 
Clusters’ is about the same apparent size as the 
Moon and, under suburban skies, you should be 
able to resolve at least 10 stars with 10�50 
binoculars. Use averted vision and see if you 
can glimpse a smaller (5-arcminute diameter) 
open cluster, mag. +8.6 NGC 2158, which lies 
0.5° to the southwest. � SEEN IT 
4 NGC 2169

Halfway between Tejat Posterior and 
Betelgeuse (Alpha (_) Orionis) you’ll find 

a pair of brilliant white mag. +4.4 stars, Nu (i) 
and Xi (j) Orionis. In the same field of view, 
forming the tip of an arrowhead pointing 
towards Betelgeuse, is a small (7-arcminute 
diameter) rectangular cluster of stars with an 
empty centre. Ensure that your binoculars are 
perfectly focused and, if necessary, mount them. 

Your Christmas decorations may have long since 
come down but there’s still a tree in February’s sky 

��Tick the box when you’ve seen each one �

This should enable you to resolve the cluster  
well enough to see that the number ‘37’ is 
formed by the 8th- and 9th-magnitude stars  
that make up the rectangle. � SEEN IT

5 NGC 2264
Now imagine a line joining Betelgeuse  
to mag. +2.9 Gomeisa (Beta ( )̀ Canis 

Minoris) and, from the centre of this line pan 
about 2° in the direction of mag. +2.2 Alhena 
(Gamma (a) Geminorum). Here you’ll find the 
Christmas Tree Cluster, NGC 2264, which 
surrounds the slightly variable (mag. +4.6 to 
+4.7) star S Monocerotis. This star is the trunk  
of the narrow wedge of stars, about a third of  
a degree long, that forms the inverted tree. 
Although we’re in the Milky Way here, there  
are surprisingly few faint stars, due to the large 
amount of interstellar dust that’s floating around 
this region. � SEEN IT

6 NGC 2244 
To locate the final object on this month’s  
binocular tour head 5.5° south-southwest 

from the Christmas Tree Cluster. Here you’ll  
see a narrow rectangular group of stars, 
approximately 25 arcminutes long, that looks 
like a slightly denser accumulation in the  
Milky Way than an actual cluster – there’s  
no background glow from fainter stars. The 
brightest star is mag. +5.8 12 Monocerotis;  
you should be able to see about a dozen stars 
altogether. � SEEN IT
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Observing deep-sky objects 

within deep-sky objects is 

this month’s challenge. There 

are many nested objects that 

amateurs can see, many with 

bright hosts that are easy to 

locate. The nested targets are 

often small and faint, but  

this is what makes them a 

worthy challenge. 

Let’s start with a cluster in 

a nebula. A good example is 

the Trapezium Cluster in the 

Orion Nebula, M42, which 

formed out of the main nebula 

material. The remaining gas, 

excited by radiation from the 

hot young cluster stars, glows  

as the emission nebula M42. 

The Pleiades in Taurus also 

contains hot young stars but 

the original nebula material 

is gone. There’s nebulosity 

here, though, thought to be 

caused by the cluster stars 

having encountered a galactic 

dust cloud. The cloud reflects 

starlight from the cluster  

stars, creating a reflection 

nebula. The brightest portion  

is NGC 1435, the Merope 

Nebula, located just south  

of the star Merope, which 

forms the southeast corner  

of the ‘main square’ in the 

cluster. It can be seen with a 

6-inch or larger telescope at 

30x or lower magnification,  

but is all too easily hidden by 

light pollution.

The Andromeda Galaxy, 

M31, and the Triangulum 

Galaxy, M33, can be seen in 

February. M31 contains a host 

of nested objects visible with 

amateur equipment. The most 

obvious is the star cloud NGC 

206, which sits at the southwest 

end of the galaxy’s ellipse.

M33 contains the mag. +12.0 

star-forming region NGC 604, 

which is located 12 arcminutes 

northeast of M33’s core. It’s  

2 arcminutes across and is 

visible in a 6-inch telescope. 

There are several planetary 

nebulae within globular 

clusters visible to amateurs, 

but the two brightest, Pease 

1 in M15 and GJJC1 in M22, 

are out of sight in February. 

A crafty lookalike can be 

found in the mag. +6.6 open 

cluster M46 in Puppis. Within 

the cluster is the mag. +10.0 

planetary nebula NGC 2438, 

with an apparent diameter of 

1.1 arcminutes. NGC 2438 suits 

6-inch or larger scopes and is 

best seen at high magnification. 

Why is it a lookalike? Well, 

rather than being a nested 

object, NGC 2438 is actually 

a foreground object that’s 

not associated with the more 

distant cluster. Nevertheless,  

it presents a worthy challenge.  

THE SKY GUIDE CHALLENGE
A collection of nested deep-sky objects and one ‘crafty lookalike’ are this month’s targets 

Þ Use the trio of conveniently situated 8th-magnitude stars around M33 to identify NGC 604 within it

Þ NGC 2438 in Puppis looks like a nested deep-sky object but is actually an imposter – it’s in the foreground

NGC 2438

30 arcminutes

E

N

NGC 604

15 arcminutes

HIP 7403  
(Mag. +8.1)

HIP 7269 
(Mag. +8.1)

HIP 7123 
(Mag. +8.0)

E
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in Lepus. Find it by extending the line 
between mag. +4.4 Kappa (g) and mag. 
+4.3 Lambda (h) Leporis for the same 
distance again, then heading 0.8° north. The 
nebula is 12 arcseconds across and has a 
magnitude of +10.6, making it a viable target 
for small and large instruments. Don’t be 
afraid to pile on as much magnification as  
the conditions permit. IC 418’s central star is 
relatively bright at mag. +10.2 and appears 
blue through larger telescopes. A colour 
contrast effect may be at work here because, 
unlike typical planetary nebulae that look 
green, IC 418 is distinctly red. � SEEN IT 

3 R LEPORIS
The carbon star R Leporis, or Hind’s 
Crimson Star, is one of the reddest in 

the entire sky. Find it by extending a line  
from mag. +2.6 Arneb (Alpha (_) Leporis) 
through mag. +3.3 Mu (+) Leporis for two-
thirds the distance again. Its brightness varies 
between mag. +5.5 and +11.7 over 430 
days. Carbon produced inside the star rises 
by convection towards its surface, eventually 
ending up in the star’s atmosphere. Once 
there the soot particles block starlight, causing 
R Leporis to dim. The soot scatters blue-green 
light leaving mainly red to reach our eyes.  
R Leporis brightens and becomes less red as 
the soot disperses. Currently it’s just passing 
minimum brightness and will be brightest 
again during the end of April and into the 
beginning of May. � SEEN IT

4 ABELL 7
The same line used to locate R Leporis 
can be used to find the next target  

on this month’s tour: the planetary nebula 

1 IC 2118
IC 2118 (NGC 1909) is also 
known as the Witch Head 

Nebula because long exposures of it reveal  
a profile that resembles an open-mouthed 
hag. This is a reflection nebula in Eridanus, 
2° west of mag. +0.2 Rigel (Beta ( )̀ Orionis), 
the light source that illuminates the nebula. 
It’s a large, elongated nebula, measuring 
3x1°. Listed as mag. +13.0, its size produces 
a very low surface brightness that makes  
it hard to see. A very dark sky with good 
transparency is required to see it along  
with a wide field of view. A pair of 10x50 
binoculars can show part of the nebula,  
but it’s better suited for viewing with a 
telescope. Use the lowest power eyepiece  
you have and make sure your eyes are 
properly dark adapted. � SEEN IT 

2 IC 418
The next target on this month’s 
tour is planetary nebula IC 418  
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��Tick the box when you’ve seen each one �

YOUR BONUS CONTENT

Print out this chart and take an 
automated Go-To tour 

Abell 7. This time extend the line from Arneb 
through Mu Leporis for half the distance 
again. Abell 7 measures 14.5x11.2 
arcminutes and is listed at mag. +13.2. 
Consequently it has a very low surface 
brightness. Most amateur scopes only show 
the inner 6-arcminute region. A 5-inch scope 
will show it, but only if the sky is very dark 
and transparent. Larger instruments fare 
better and should reveal a ghostly glowing 
patch. Viewing it at a low magnitude is 
recommended along with the use of an OIII 
filter and averted vision. The southern edge 
appears slightly better defined than that to 
the north. � SEEN IT

5 NGC 2204
The next target lies across the 
border in Canis Major. Located 

1.8° west-southwest of mag. +2.0 Mirzam 
(Beta ( )̀ Canis Majoris) is the mag. +8.6 
open cluster NGC 2204. This occupies an 
area 10 arcminutes in diameter and is 
composed mainly of faint stars, with a couple 
of brighter ones near the edge. The mag. 
+6.0 star HIP 29692 lies just to the north of 
the cluster. Smaller instruments mainly show 
the few brighter stars scattered around the 
area. An 8-inch telescope at 60x reveals a 
haze permeating the region formed mostly 
from 12th magnitude stars. A 12-inch scope 
shows around 50 members under transparent 
conditions with some forming lovely star-
strings at 160x magnification. � SEEN IT 

6 IC 2165 
The final target on this tour of the 
February sky is mag. +10.6 

planetary nebula IC 2165. This is the smallest 
planetary nebula on the tour with an 
apparent diameter of just 6 arcseconds, 
making it easy to mistake for a star when 
viewed through a low-power eyepiece. It is 
located 5° due north of Mirzam and can be 
seen through a 4-inch telescope. Locate the 
suspected field using a low-power eyepiece. 
Centre your view on the nebula and increase 
the magnification to confirm. An 8-inch 
telescope will show a slightly elongated, non-
stellar disc, but little else. Larger instruments 
may show the nebula’s brighter core 
surrounded by a dimmer shell at 300x or 
higher magnification. � SEEN IT

A nebula perhaps more 
suited to Halloween kicks 
off February’s tour… 

'((3�6.< 
TOUR

THIS DEEP-SKY TOUR  
HAS BEEN AUTOMATED

ASCOM-enabled Go-To 
mounts can now take you to 
this month’s targets at the 
touch of a button, with our 
Deep-Sky Tour file for the 
EQTOUR app. Find it online.

< The dust that creates the 
Witch Head Nebula  

(IC 2118) is illuminated  
by the light from 

nearby Rigel
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Venus is the brightest of the planets and 
this month it’ll be showing that brilliance 
off to good effect as it blazes away in the 
southwest to west, just after the Sun has 
gone down. Through the eyepiece the 
planet can look a little plain as there are 
no dramatic features visible. This is 
because Venus is a cloud-covered world, 
reflecting more than 75 per cent of 
incoming sunlight back into space.  

This isn’t to say that detail can’t be seen 
– indeed there are subtle variations and 
cloud features that move around the disc. 
These can be seen visually or caught with 
a camera. Venus cloud imaging is usually 
performed with the use of a ultraviolet- 
or infrared-pass filter, though certain 
telescope coatings can be rather good at 
filtering ultraviolet wavelengths, leading 
to disappointing results. 

During February, Venus presents a view 
of its beautiful crescent. Capturing this 
aspect of the planet is a rewarding 
experience, and made even more exciting 
by a dramatic increase in the planet’s 
apparent size as it approaches inferior 

Photographing Venus during the day

conjunction, which occurs on 25 March. 
Around this time the crescent appears a 
shade under 1 arcminute across, the 
largest apparent diameter of any planet 
visible from Earth. 

Despite appearances, the bright 
post-sunset appearance of Venus isn’t 
ideal for imaging. Complicating matters 
is the fact that if you wait for the sky  
to darken, the planet’s altitude drops  
quite fast, placing it in a more turbulent 
part of the sky that’s not ideal for 
capturing that delicate crescent.

A better approach is to locate the planet 
during the day and image it while the Sun 
is up. Here, the usual caveats apply and 
you should always take care while using  
a telescope when the Sun is visible. Never 
point your telescope at the Sun without  
a certified solar filter.

Ironically, the Sun is key to locating 
Venus because it’s one of the only celestial 
navigation markers visible during the day. 

�Send your image to: hotshots@skyatnightmagazine.com

The Moon can be used instead of the Sun, 
but it’s not always visible. Hence these 
instructions rely on the Sun even though 
they work with the Moon too. A white-
light solar filter is required along with  
an equatorial mount fitted with setting 
circles. Fortunately, most mounts are 
supplied with setting circles attached, 
even if they don’t get used that much.

A lot of concentration is required to 
ensure you don’t point the telescope at 
the Sun unfiltered. As you’ll sometimes 
need to swing back-and-forth between 
the Sun and the area where you think 
Venus is located, it’s a good idea to 
mentally double-check each action before 
you carry it out.

Once you’ve found Venus, you’ll need 
to image it. Fortunately, it stands out 
against even the brightest of blue daytime 
skies and is unlikely to cause your camera 
too much difficulty. Using a high frame 
rate camera, it should be possible to keep 
its gain low and the frame rate high. 
Capturing several thousand frames in a 
relatively short period will give your 
registration-stacking software the best 
chance of pulling something good out of 
even the wobbliest seeing. 

The use of an infrared-pass filter is 
recommended because this will dim the 
bright blue sky to a very dark grey, while 
Venus remains bright. It’s like having the 
brilliance of Venus against a post-sunset 
darkening sky without all of the contrast 
and altitude woes that go with it.

RECOMMENDED EQUIPMENT
8-inch or larger telescope, infrared filter, high frame rate camera, Barlow lens

KEY TECHNIQUE
FINDING THE RIGHT MOMENT

Venus is a beautiful telescopic planet when 
seen against the morning or evening twilight 
glow. But its brilliance can be something of 
a hindrance when the background gets 
darker because the severe contrast between 
planet and sky creates internal reflections. 
Also, when this occurs, Venus will typically 
be at quite a low altitude, which introduces 
poor seeing into the mix. A much better 
way to catch the planet is to grab it during 
the day. Here, new skills are required to 
help you find it in the daylight sky and to  
be able to judge when the conditions are  
at their best. 

It’s a challenge to 

image Venus while  

the Sun is up but the 

results are worth it

A
L
L
 
P
I
U

C
T
U

R
E
S
:
 
P
E
T
E
 
L
A

W
R
E
N

C
E

ASTROPHOTOGRAPHY

skyatnightmagazine.com 2017



THE SKY GUIDE FEBRUARY 65

STEP 5 
Hopefully Venus will be in frame. If not, carefully perform a small spiral 
slew to locate it. A useful tip is to record how long it takes to slew a 
frame width or height while looking at the Sun in Step 2. Avoid creating 
slewing ‘gaps’ through which you may miss the planet. If you really 
can’t find it, repeat from Step 1. Once it’s found, fine-tune your focus. 

STEP 6 
Adjust your camera settings for low gain and high frame rate. Ensure 
Venus isn’t over saturated. You can enhance contrast by using an 
infrared-pass filter with an infrared sensitive camera, which will darken 
the bright-blue sky. Capture thousands of frames and process them with 
registration-stacking software such as AutoStakkert! or RegiStax.

skyatnightmagazine.com 2017

STEP 2 
Obtain RA and dec. values for the Sun and Venus (you can find them on 
most free planetarium programs). Focus your camera roughly on visible 
sunspots or the limb, then twist its orientation so slewing in RA moves 
the Sun parallel to the bottom of the frame. Lock the camera in place 
and focus it more finely. After that, slew to the centre of the Sun.

STEP 1 
With the telescope on its equatorial mount and the mount’s tracking 
drive on, cover the front aperture with a certified white-light solar filter 
and cap or remove any finders. Point the telescope at the Sun and use 
the tube’s shadow to guide you into position. When the tube profile 
area is minimised, you should be pointing more or less at the Sun. 

STEP 3 
There are normally two RA scales. Choose the one that increases past 
the marker arrow when you slew east. Unlock and rotate the RA setting 
circle so the arrow lines up with the Sun’s RA value obtained in Step 2. 
Similarly, choose the part of the dec. scale that increases as you slew 
north. Again, unlock and adjust it so it matches the Sun’s dec. value.

STEP 4
Lock the setting 
circles and slew your 
scope until the circles 
read the RA and dec. 
of Venus. As a 
double check, Venus 
appears above and 
to the left of the Sun 
at the moment. If 
you find you’re 
slewing in the wrong 
direction, recheck 
Step 4. Once it’s in 
position, and you’ve 
made sure your 
scope’s definitely 
pointing away from 
the Sun, remove the 
solar filter. 

STEP BY STEP
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People on Oregon’s west 
coast will be the first to 
see 2017’s spectacular 
solar eclipse
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T
he date is etched in the brains of eclipse 

enthusiasts: 21 August 2017. On that 

Monday, for the first time in nearly  

40 years, the path of a total solar eclipse 

cuts right across the US. For about two and a half 

minutes, the Moon will completely cover the face 

of the Sun, turning day into night.

For thousands of years, solar eclipses were  

seen as shocking, fearful events; our ancestors 

would witness them and wonder if the world was 

coming to an end. Today, eclipses no longer take  

us by surprise: astronomers can calculate when  

an eclipse will occur hundreds of years in advance. 

Knowing the physics behind an eclipse, however, 

doesn’t diminish the spectacle. A total solar 

eclipse is, quite simply, a spellbinding event,  

one of the most captivating phenomena the 

natural world has to offer. 

People that have never seen a total eclipse 

might question what all the fuss is about, says 

astronomer, author and photographer Alan Dyer. 

“They think it just gets dark, the same way it does 

every night. No! A total eclipse is unlike anything 

you’ve experienced,” says Dyer, who’s seen 15 total 

eclipses over the past 40 years. (I’ve been lucky 

enough to see four of them, including one that  

I observed from Easter Island in 2010.) “You see, 

hear and feel a total solar eclipse,” Dyer says. 

“Experience one and you’ll be hooked.”

There’s another bonus: an eclipse can be  

enjoyed without any expensive astronomical 

equipment; you don’t need a telescope or even 

binoculars. A word of caution is in order, though. IS
T
O
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Dan Falk looks forward to the 
moment when day turns into 
night across North America

>

E   LIPSE

The great
American



68

skyatnightmagazine.com 2017

During the partial phases of the eclipse, when 
some portion of the Sun’s disc remains visible,  
it’s not safe to look at directly without eclipse  
glasses or equipment fitted with a certified solar 
filter. But when the Moon is completely covering  
the Sun – during the total phase of the eclipse  
– you can gawk at it safely. You can even use 
binoculars or take photos with a telephoto lens 
(again, that’s only during totality).

It’s been a long wait for the Moon to cast 
its shadow on US soil again. The last time 
was in 1991, when it landed in Hawaii 
but didn’t reach the mainland. Prior 
to that it was 1979, when observers 
in the contiguous 48 states last 
saw a total eclipse, and even  
then it was only visible from  
the northwestern corner  
of the country.

Chasing shadows

The situation for eclipse 
observers will be very different  
in August. The path of totality  
– the narrow zone within which the 
total eclipse will be visible – will be 
just 110km wide, but will stretch from 
coast to coast, running from Oregon to 
South Carolina. 

During a solar eclipse, the Moon’s shadow 
(think of it as a very long, narrow cone that points 
away from the Sun) makes contact with Earth’s 
surface. Since Earth rotates east to west, the Moon’s 

shadow travels along in the opposite direction, 
running from west to east. After making landfall 
on Oregon’s Pacific coast, the shadow continues 
east through the Rockies and on into the nation’s 
heartland. It continues its eastward rush, crossing 
the Appalachian mountains and finally zipping 
across the Carolinas and out over the Atlantic, near 
the historic city of Charleston.

Note that simply being within the path of 
totality isn’t enough: you’ll want to be near 

the middle of the path, known as the 
centre line. Most locations near the 

centre line will experience about  
two and a half minutes of totality.  

People living just south of 
Carbondale, Illinois, can brag 
that they’ll get the longest 
duration of totality, with a  
little over two minutes and  
40 seconds. That duration drops 
sharply as you move away from 
the centre line. Meanwhile, 

anyone viewing from north or 
south of the path of totality will 

experience a partial eclipse – far less 
dramatic than totality.
As the moment of totality approaches, 

the entire landscape can appear altered. In 
the half-hour or so before the Sun disappears, 

the quality of the light changes, shadows get sharper 
and the temperature drops. Dogs bark and roosters 
crow in confusion. This is the moment to make sure 
the batteries in your cameras are fully charged.

� Yellow lines show  
the time of greatest 
eclipse, grey lines show 
coverage of the Sun’s  
disc, and black arrows  
the duration of totality

� The Moon completely 
obscures the Sun’s disc at 
totality, bringing our star’s 
corona into stark contrastIS

TO
C

K
 X

 5
, 
RY

A
N

 M
C

G
IN

N
IS

/A
LA

M
Y
 S

TO
C

K
 P

H
O

TO

>

30%

40%

50%

62%

75%

87%

87%

75%

62%

50%
40%

TOTALITY

Kennedy Space  
Center 86%
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Park 100%
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Because the eclipse path cuts right through 
the US, a record number of people are expected 
to witness the spectacle. More than 10 million 
Americans live within the path of totality; nearly 
30 million live within 100km of the path. Some are 
already calling on the federal government to declare 
Monday 21 August 2017 a national holiday.

Location, location, location

With the eclipse’s path running some 4,500km 
across America, where should you go to watch 
it? The weather, of course, is a big issue. Roughly 
speaking, the weather prospects improve from east 
to west; once you’re west of the Mississippi, you’ve 
got a better than 50/50 chance of having a clear 
sky on 21 August, based on many years of climate 

data. Of course, what the local forecast says the day 
before the eclipse is more important than historical 
weather data! Some of the driest spots, with the 
highest chances of clear skies, include the valleys of 
central Oregon and central Idaho; some locations 
have a roughly three-in-four chance of cloudless 
weather. And of course, there’s the scenery. No 
doubt, many visitors will be drawn to places like 
Grand Teton National Park, in northwest Wyoming, 
right inside the path of totality. Nearby Yellowstone 
is just outside the path, but many people will likely 
drop by for a visit before or afterward.

Another big unknown, apart from the weather, is 
the size of the crowds. “My guess is that they’ll come 
by the thousands, from all over the US and other 
parts of the world,” says Randy Holst, President 

TOP PLACES TO VIEW THE ECLIPSE
Five of the best locations to see totality from

S Charleston, South Carolina 
Tourists and history buffs flock to this picturesque city on 
the Atlantic coast even when there’s no eclipse. The first 
shots of the American Civil War rang out over 
Charleston’s harbour on 12 April 1861.

S Central Nebraska
What’s in central Nebraska? A useful 
400km stretch of Interstate 80, which 
happens to run along the path of totality. 
If may also make an emergency 
relocation possible if bad weather is 
forecast on the 21st.

T Carbondale, Illinois 
If you want the longest possible eclipse, 
a spot just south of this small university 
city boasts the maximum duration of 
totality. Totality is expected to be just 
over two minutes and 40 seconds here.

W Madras, 
Oregon 
This part of Oregon 
boasts some of the driest 
conditions anywhere 
along the path of totality; 
statistically, there’s about 
a 65 per cent chance of 
having a clear sky on 
Monday 21 August.

Grand Teton  
National Park, Wyoming
The park features some of the most spectacular 
mountain scenery in the US, and equally majestic 
Yellowstone, known for its wildlife as well as the 
Old Faithful geyser, is right next door.

>



70 AN ECLIPSE OVER AMERICA FEBRUARY

skyatnightmagazine.com 2017

of the Boise Astronomical Society in Idaho. 

Congestion is a real concern: most of the highways 

in the Northwest, especially those in the mountains, 

are two-lane, winding roads. And as Holst and 

others point out, this part of the country is famous 

for its natural beauty and is often jam-packed with 

tourists in August, even when there’s no eclipse. Not 

surprisingly, many hotels and campsites are already 

booked up – but remember, this is an eclipse that 

you can, at least in theory, drive to; if your hotel is 

80km outside the path of totality, you may still be 

okay – as long as you don’t end up stuck in traffic!

Farther east, the population density is greater; 

millions of Americans will be able to see the eclipse 

from their backyards. “Every day the momentum is 

building,” says Don Ficken, who heads the Eclipse 

Task Force for the greater St Louis area, in Missouri. 

“This is a historic event.” In Columbia, Missouri, 

50,000 people are expected to gather at a public 

event at the city’s football stadium; the airport in  

St Joseph, in the northwest of the state, will host up 

to 60,000 at an eclipse-viewing event. Details for 

other events, large and small, are likely to be 

announced in the months ahead.

But what if you miss this particular eclipse? The 

next total solar eclipse you could go and witness will 

happen on 2 July 2019 – the path of totality passes 

through Chile and Argentina. The next one visible 

from the US comes on 8 April 2024.

Why wait until then, though? As solar eclipses 

go, this one is relatively accessible and the weather 

prospects in many locations are reasonably good. 

As Jay Anderson, a meteorologist and avid eclipse 

chaser puts it, “You only go around once. So do it 

while you can.”

1. Weather forecasts, along with 
your rental car, may be your best 
friend. Check the forecast the 
night before the eclipse and 
again in the morning. You’ve 
come this far, another bit of 
driving – if it gets you to clearer 
skies – may be well worth it.

2. Before and after totality, the 
Sun is far too bright to look at 
directly – so don’t, unless you 
have a certified solar filter. Your 
local astronomy club can help 
you get your hands on one.

3. The partial phases of the 
eclipse last much longer than the 
brief moments of totality – so 
enjoy this slow period. Notice 
the changing quality of light and 
shadow as the Sun is reduced to 
a thin sliver of light.

4. The two and a half minutes  
of totality will go by very fast. 
Have a plan for how you want 
to spend that time. If you 
want to take photos, be 
sure that your batteries 
are fully charged.

5. If you have binoculars, use 
them during totality. They’ll 
bring out the details in the Sun’s 
pearly-white corona (its tenuous 
outer atmosphere). They’ll also 
help you see the bright-red solar 
prominences that flare up from 
the Sun’s surface.

6. During totality, take a few 
moments to look at the overall 
scene in the sky. Can you see  

the bright planet Venus, 
above and to the right  
of the hidden Sun? 

7. “Pictures or it didn’t happen.” 
So the younger generation say. 
But do you really want to spend 
those two and a half minutes  
of totality fiddling with your 
camera? There’s a lot to be  
said for just looking.

8. If photography is a must, 
consider taking wide-angle 
views that include the scenery. 
Close-up views of the eclipse  
all look pretty much the same;  
a wide-angle shot from your 
location will be more unusual.

VIEWING AND IMAGING THE ECLIPSE
Here’s how to get the most out of nature’s greatest spectacle

� Faurot Field, home to 
the Missouri University 
Tigers football team, will 
be hosting an eclipse-
viewing event

ABOUT THE WRITER

Dan Falk is a science journalist 
based in Toronto. His books 
include The Science of 
Shakespeare and In Search of 
Time. Find him at @danfalk
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THE BRIGHTEST 

WAY TO SEE THE 

NORTHERN LIGHTS

The Aurora Zone is the original Northern Lights 
holiday specialist and remains dedicated to only 
one thing – showing you the Aurora Borealis. 

With years of Aurora hunting experience, 
an extensive network of expert guides and 
�ÌÃ�V>ÀivÕ��Þ�>�`�ÃV�i�Ì�wV>��Þ�V��Ã�`iÀi`�
destinations, The Aurora Zone offers you the  
very best chance of seeing the Aurora Borealis.

TO BOOK CALL 01670 785 048

OR  VISIT WWW.THEAURORAZONE.COM
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Yellowstone National Park 

is known for its low light 

pollution and dark skies

STARS
ABOUT THE WRITER

Paul F Cockburn  
has been writing 
about science and 
technology since 
1996. He is based  
in Edinburgh. 

Holidays with the

‘Astronomy’ and ‘holiday’ are two 
concepts that are increasingly 

being combined to great effect, 
as Paul F Cockburn discovers
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he Atacama Large  

Millimeter/Submillimeter  

Array – better known as  

ALMA – is a revolutionary 

astronomy platform in the Chilean desert 

that has been providing new insights into 

star and planet formation since becoming 

operational in 2013. But professional 

astronomers are not the only people to 

visit the remote array: it’s also a tourist 

attraction open to the public every 

Saturday and Sunday morning. ALMA is 

just one of many observatories and holiday 

destinations around the world to jump on 

our fascination with the night sky and our 

love of a relaxing getaway, and this is good 

news for astronomers. There’s an ever-

increasing choice of ways to incorporate 

the hobby into your next holiday, and you 

don’t have to break the bank to do so. 

Our most recent reader survey revealed 

that seven out of 10 BBC Sky at Night 
Magazine readers are interested in, or 

have already been on, an astronomy break 

of some sort. Their popularity is clearly 

growing, but where are the best places to 

peer at the night sky? To help you prepare 

for your next astrobreak in 2017, over the 

following pages we present 12 suggestions 

that are sure to make you see stars!

WHAT: A festival of family-friendly activities and keynote speakers in 
a designated dark-sky preserve. Past speakers include Canadian 
astronaut Jeremy Hansen and Star Trek actor George Takei.
WHEN: 13-22 October 2017
WHY: Beautiful landscapes by day and clear views of the sky by night.
COST: Many events are free, although the price of speaker events and 
some activities in the Jasper Planetarium are TBC.
TRAVEL: Fly to Edmonton or Calgary then travel to Jasper by train  
(via Rail Canada or Rocky Mountaineer) or road (via Trans-Canada 
Highway 16).
ACCOMMODATION: Recommended accommodation includes 
Mountain Park Lodge hotels, Fairmont Jasper Park Lodge and  
Mount Robson Inn.
MORE: www.jasperdarksky.travel, www.jasper.travel/where-to-stay 

T Starmus Festival, Trondheim, Norway

T Jasper Dark Sky Festival, Jasper 
National Park, Alberta, Canada

WHAT: The fourth international celebration of 
science, arts and music moves from Tenerife 
to Norway’s third-largest city. The programme 
of talks, concerts, debates and parties is 
expected to attract up to 10,000 people.
WHEN: 18-23 June 2017
WHY: See, hear and learn from some of the 

world’s leading scientists, artists and 
musicians, including lunar astronauts Buzz 
Aldrin, Charlie Duke and Harrison Schmitt.
COST: A full-access ticket is À850 until  
31 May and À1,000 thereafter. Student 
discounts are available.
TRAVEL: There are regular flights to Trondheim 

from numerous airports around the UK. 
ACCOMMODATION: A range, from the  
Flakk campsite 11km from the city,  
to the upmarket Scandic Nidelven Hotel  
in the city centre.
MORE: www.starmus.com, www.visitnorway.
com/places-to-go/trondelag/trondheim 

WHAT: Europe’s largest single area of protected night sky 
(1,483km2) was awarded gold tier designation by the 
International Dark Sky Association in 2013. Kielder Observatory 
in Kielder Water & Forest Park organises events all year.
WHEN: Best between August and April, when nights are longer. 
The only obstacles then are the British weather and the Moon.  
WHY: Great views of the Milky Way, as well as more distant 
objects including the Andromeda Galaxy, the farthest object 
visible with the naked eye. 
TRAVEL: The park is a 40-minute drive from Newcastle International 
Airport. From Newcastle, you can also take the Tyne Valley 
railway or Arriva, Go North East and Stagecoach bus services.
ACCOMMODATION: A range is available, from inexpensive 
hostels to country house hotels
MORE: www.visitnorthumberland.com/darkskies/experiences, 
www.kielderobservatory.org 

Northumberland International  
Dark Sky Park, UK

Northumberland offers 
one of the best dark-sky 

parks in Europe

Enjoy a host of speakers 
and the allure of some of 
Canada’s darkest skies

This year Starmus is 
taking place in the 
idyllic Norwegian 
city of Trondheim
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WHAT: A residential centre 
created especially for astronomy 
holidays and short breaks, offering 
bespoke accommodation for the 
‘daytime-sleeping astronomer’, 
plus a wide range of telescopes 
and cameras available for use  
by visitors to the site.
WHEN: All year round.
WHY: The surrounding 
countryside offers opportunities 
for walking, cycling, fishing, 
canoeing, horse riding and  
bird-watching activities.
COST: À30-60 a night for the 
accomodation.
TRAVEL: The nearest airport is 
Limoges (flights from many UK 
airports); Bordeaux Airport is a 
two-hour drive away. 
Alternatively, take the Eurostar  
to Paris and then the train to 
Limoges station.
ACCOMMODATION: Ranges from 
a choice of cabin beds to private 
rooms, B&B or self catering.
MORE: www.theknowledge 
observatory.com 

T AstroFarm, Confolens, Charente, France 

WHAT: Camel trek into the Sahara for an unforgettable night of 
stargazing at the peak of the spectacular Geminid meteor shower.
WHEN: 6-20 December.
WHY: During the 15-day itinerary you can also wander through the 
souks of Fes and Marrakech, explore Casablanca, relax by the 
Atlantic coast in Essaouira and chart Roman ruins at Volubilis.
COST: £889 per person plus single supplement £209 (2016 prices).
TRAVEL: Return flights to Marrakech not included.
ACCOMMODATION: Succession of three- and four-star hotels in 
Marrakech, Casablanca, Meknes and Essaouira, one night camping  
at Berber Camp in the Sahara. Breakfast included, with some lunches  
and evening dinners. 
MORE: www.onthegotours.com 

S Berber Camp, Sahara

WHAT: A short break (four days)  
including opportunities to see the  
Northern Lights and Iceland’s unrivalled 
scenery. Group size varies between four  
and 16 people.
WHEN: Various dates throughout the year.
WHY: The tour includes visits to some of  

the most impressive sites in Iceland: the 
Jokulsarlon glacial lagoon, volcanic beaches, 
Gullfoss waterfall and UNESCO World 
Heritage Site Thingvellir National Park.
COST: £1,699 per person, including  
flights to and from London (£1,499  
excluding flights).

TRAVEL: Fly from London to Keflavik Airport,  
transfer to Reykjavik and subsequent  
travel by minibus.
ACCOMMODATION: Hotel Klettur in 
Reykjavik, then family-run Hotel Laki
MORE: www.exodus.co.uk/iceland-holidays/
winter/iceland-northern-lights/czt-80970 

T Iceland Northern Lights Tour

An aurora paints the Icelandic  
sky; inset: the famous  

Gullfoss double waterfall

Go meteor watching and 
camel trekking in the 

Sahara DesertThe Milky Way 
appears over 

Charente in 
southwest France

>
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WHAT: Covering 780km2, the UK’s first Dark-Sky Park includes an 
Astronomy Centre hosting events throughout the year, but especially 
during the darkest winter month.
WHEN: All year round. 
WHY: The area is also ideal for hill walking, rock climbing and 
mountain biking, including breathtaking scenery and wildlife,  
such as red deer.
TRAVEL: Glasgow, Edinburgh and Prestwick Airports are within  
two hours’ drive. West coast rail services to Glasgow run  
through the region.
ACCOMMODATION: Options range from campsites and bothies to 
B&Bs and holiday cottages within travelling distance of the park. 
MORE: www.scotland.forestry.gov.uk/forest-parks/galloway-forest-
park/dark-skies, www.gallowayforestpark.com 

S Galloway Forest Park, Dumfries and 
Galloway, UK

WHAT: A 70-90 minute tour of the observatory’s facilities, including 
the interior of one of the professional telescopes.
WHEN: All trips are dependent on telescope operation and weather. 
They run between 9am and 1pm most days from June to September, 
and Tuesdays, Fridays and weekends the rest of the year.
WHY: An opportunity to see an important observatory at close 
proximity while enjoying the largely unspoiled rugged and forested 
terrain of the island.
COST: À9 per adult.
TRAVEL: Travel to the observatory by private car or taxi costs around 
À50 (approx £42). 
ACCOMMODATION: La Palma offers a wide range of hotels, villas  
and apartments.
MORE: www.iac.es, www.visitlapalma.es/en

T Roque de Los Muchachos Observatory, 
La Palma, Canary Islands

WHAT: A stargazing safari in the Kruger 
National Park close to the border with 
Mozambique, offering a view of the  
southern sky.   
WHEN: All year round.
WHY: In addition to seeing a different sky 
overhead, the lodge is close to a rich variety 
of wildlife including big cats and rhinos. 
Guests can also sleep out under the stars  
on their private deck.
COST: 24,750 ZAR (£1,421 at the time of 

Singita Lebombo Lodge, Kruger National Park, South Africa

writing) per adult per night including meals 
and drinks, stargazing safaris and airstrip- 
to-lodge transfers. 
TRAVEL: Fly from the UK to Johannesburg 
before taking a charter flight to Satara Airstrip 
within Kruger National Park.

ACCOMMODATION: The main lodge at 
Singita Lebombo comprises 13 spacious 
cliff-side suites plus a four bed villa, while the 
Singita Sweni Lodge has six riverside suites.
MORE: www.ganeandmarshall.com,  
www.singita.com

Take a stargazing safari under southern 
skies at Kruger National Park; inset: the 
Milky Way from the park

Galloway’s dark skies reveal 
amazing sights, even for 
naked-eye observers

Roque de Los Muchachos 
boasts views from the 
highest point on La Palma
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WHAT: Two two-bedroom lodges for let (bookings for between two 
and seven days), including access to a 20-inch Dobsonian telescope 
and dedicated imaging observatory with a 10-inch telescope. 
WHEN: All year round.
WHY: Established by astronomy lovers for enthusiasts of all levels. 
Holidays include free introductory training in telescope use. 
COST: £305-640 a week per lodge depending on the time of year 
(shorter stays are a proportion of the weekly rate). Additional charges 
for pets, extra beds and metered electricity.
ACCOMMODATION: Both lodges accommodate a family of four.  
Each has one bedroom with a double bed and a second with bunk  
or single beds.
MORE: www.astroadventures.co.uk 

WHAT: A six-night adventure covers the first total solar eclipse 
viewable from continental US in nearly 40 years, against the stunning 
backdrop of Yellowstone and Grand Teton National Parks.
WHEN: 17-23 August 2017.
WHY: In addition to the eclipse, an opportunity to enjoy geysers, 
canyons and wildlife.
COST: $4,490–$5,590 per person (depending on room share), not 
including flights to Salt Lake City International Airport.
TRAVEL: Itinerary includes a morning tour of Salt Lake City and  
then a journey northwards to Jackson, Wyoming – the ‘Crown Jewel’ 
of the Northern Rockies.
ACCOMMODATION: Radisson Hotel Salt Lake Downtown;  
Best Western Landmark Inn, Park City.
MORE: www.travelquesttours.com/tours/2017-northern-parks-
discovery-total-solar-eclipse/itinerary 

WHAT: Guided trips to the ALMA Operations 
Support Facility include opportunities to view 
the control room, laboratories and any 
antennas under maintenance. The dishes  
on Chajnantor Plateau are not included as 
they’re located at 5,000ft above sea level 
where oxygen levels are low. 

WHEN: Public visits are on Saturday and 
Sunday mornings.
WHY: An excellent opportunity to see this 
important international project up close,  
as well as some astounding scenery.
COST: Free, but passes must be booked  
in advance. A waiting list is available.

TRAVEL: Travel is only permitted by an official 
bus (unless you have a disability), which 
leaves San Pedro de Atacama at 9am. 
ACCOMMODATION: San Pedro de Atacama 
offers a range of B&Bs, lodges and hotels.
MORE: www.almaobservatory.org/en/visits/
public-visits 

T AstroAdventures, North Devon, UK 

S Northern Parks Discovery Total  
Solar Eclipse

S ALMA, Atacama Desert, Chile

The clear skies of Yellowstone offer an amazing 
vantage point to catch the US eclipse, but also 

fantastic views of the Milky Way by night 

ALMA is a ground-breaking 
international astronomy 
collaboration, and many of its 
facilities are open for public tours

The Devon lodges offer 
access to a Dobsonian 
and an imaging scope

S
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With 
Jamie Carter
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Astronomy travel

E
veryone on the planet sees a 
slightly different night sky, and 
simply changing your location 
will get you a fresh perspective 

that will sharpen your astronomy skills. 
Get closer to the equator or travel to the 
southern hemisphere, and you’ll see 
strange stars and unfamiliar constellations. 
Solar and lunar eclipses, comets, and the 
aurora borealis and australis (the 
Northern and Southern Lights) are only 
visible from specific places on the planet at 
certain times. Meanwhile, meteor showers 
(particularly the Perseids in August), the 
Milky Way, zodiacal light and the stars 
themselves are at their clearest from the 
tops of mountains in dark and distant 
lands; there’s a reason why most of 
Europe’s major telescopes are at high 
altitudes in Chile and Hawaii. 

Planning what to take
Should you take a telescope? That depends 
on what you plan to do, but prioritise 10x50 
binoculars, which are far more travel 
friendly. If you need magnification, consider 
visiting an observatory during a public 
observing session (book ahead), a public 
star party, or private organised astronomy 
activities. However, on a dark sky driving 
holiday or an eclipse cruise, taking a 
telescope is relatively easy. Go for a refractor 
– they are smaller and hardier than reflectors. 
Dedicated travel scopes tend to have cases 
that offer lots of protection, but if you 
intend to take one in its original box, wrap 
your telescope in plastic and place soft 
materials such as a fleece jacket or blanket 
around it to fill up the space. 

Other things to remember include a  
red light torch and eyepieces for your 

The night skies from foreign 

climes are often quite 

different to our own
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Kit list 
Local maps

Binoculars

Travelscope

Red light head torch

Warm layers & gloves

Flask of hot drink

Sky map & observing list 

Portable battery for smartphone

Planetarium app in night mode

telescope. A planisphere or print-out  
of a star chart is also useful; this  
magazine provides one each month for  
the northern hemisphere, and you can  
find the southern hemisphere version  
in our digital issue. 

At the airport
If you’re flying with optical equipment, 
don’t check it in. It’s just too risky. Always 
carefully pack binoculars in hand luggage 
in their carry case, preferably with other 
soft items around them to secure them 
in place, and to protect them from 
bumps. The same goes for the eyepieces, 
though as many other accessories as 
possible should go into the hold. These 
include mounts, counterweights and 
especially tripods, which tend to attract 
attention during security checks. Once 
you’re on the aircraft try to wedge your 
equipment in between other luggage in 
overhead lockers to stop it moving about  
during the flight. 
 
Checking you can use a site 
If you’re going to an organised star party 
or an observing session at an observatory, 
there will be no problem with permissions. 

S

However if your plan is to venture into  
the wilderness, do try to check who owns 
the land. It’s best to assume nothing  
– land ownership laws are vastly different 
the world over – but internet map  
searches can help you scout a location 
from afar. You can find local businesses, 
often listed with a phone number and 
website; get in touch with the owners,  
who will probably know the status of  
the land. Local astronomy clubs are also  
a great resource for tried-and-tested 
viewing locations – and they may even 
accompany you (not to mention provide 
larger telescopes than you can reasonably 
carry across the world).  

Setting up and safety
If you plan to observe using a telescope 
somewhere relatively remote, visit in 
daylight beforehand to scout out the site. 
Check for barriers across car parks; the site 
may have a curfew. From an observing 
perspective it’s also worth checking your 
location on the Photographer’s Ephemeris 
(www.photoephemeris.com), which will 
tell you exactly where on the horizon the 
Sun and Moon will rise and set. Set up  
half an hour before dusk so that your eyes 

� Consider visiting an observatory or public 
star party for access to large scopes abroad

adapt to the dark, leaving your telescope 
untouched with its lens cover on to help 
prevent dew. Always take extra layers and 
hot drinks whatever the temperature 
during the day, particularly if you’re on 
high ground. 

Keeping going
The best way to keep motivated is to have 
your observing list easily accessible, and to 
move logically through it. If there’s some 
cloud, don’t despair; wait 30 minutes and 
it may have completely blown over. It’s best 
to combine some of your favourite sights 
(which may be in radically different places 
in the sky if you’ve travelled south) with 
targets that you’ve never seen before, or 
compete with a friend to see who can find 
an object first. 

When the cold digs in and your target 
constellations, clusters and galaxies have 
set, kill your night vision by switching-on 
your head torch to help you clear-up 
properly. Until the next trip...

Jamie Carter is the author of A Stargazing 

Program for Beginners

The aeroplane-transportable travel scope is 
something of a Holy Grail among amateur 
astronomers, but there are some great 
options. In terms of magnification, it’s best 
to tone down your ambitions and go for 
something that’s small, lightweight, easy to 
carry and simple to set up. Most so-called 
‘backpack telescopes’ mean trading in 
portability for magnification; typically these 
are small 3- or 4-inch refractors. Another 
option with similar magnification (and often 
made by the same brands as telescopes) 
are spotting scopes, largely because they 
use compact and portable camera tripods, 

CHOOSING YOUR TRAVEL SCOPE
What to look for in an instrument to take away from home

� Auroral displays are most reliably  
visible from within the Arctic Circle

and are designed for the outdoors.  
However, if you’re interested in deep-sky 
objects and need more magnification, the 
more compact Schmidt-Cassegrain or 

Maksutov-Cassegrain 
telescopes is likely to be more 
suitable, though these 
require a vehicle.





A
lthough most astronomers 
observe the night sky, many 
also turn their attention to  
the closest star to Earth – the 

Sun. Inexpensive solar film filters provide 
an affordable way to adapt small  
telescopes for solar observing and 
imaging, revealing sunspots and bright 
faculae. If you invest in a Herschel wedge 
you will get an even better view, while 
narrowband hydrogen-alpha and 
calcium-K filters enable you to see a 
greater range of solar features.

Just as it isn’t safe to view the Sun 
through a telescope without having a 
certified solar filter fitted, the same is true 
of a much smaller finderscope. Looking at 
the Sun through a finder will cause instant 
damage to your vision. How then, do you 
centre the Sun in your field of view? One 
way is to line the scope up so its shadow on 
the ground is as small as possible, but this 
isn’t very accurate, especially if you have 
your scope set up on grass.

How to…
Centre your scope on the Sun safely with this straightforward add-on
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The most accurate way is to use a 
dedicated solar finder, a device that uses 
the ancient principle employed by pinhole 
cameras. Instead of using a lens, a small 
hole acts as an objective that projects a 
small image of the Sun onto a screen at the 
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TOOLS AND  
MATERIALS

 

MATERIALS
150mm length of plastic or aluminium 

tube, 25-32mm in diameter (ideally 

a good fit for your existing finder 

bracket); two end caps that fit the 

tube (a pair of spare eyepiece caps or 

bottle caps); black and white plastic. 

TOOLS
Junior hacksaw, craft knife, abrasive 

paper, dividers, scissors, glue.

With 
Neil Wyatt

� The biggest challenge is finding a suitable tube that fits snugly into your existing finder bracket

>
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far end of a tube. It is attached and 
adjusted in the same way as an ordinary 
finder, but instead of looking through a 
solar finder you watch the screen on the 
finder’s rear and adjust the telescope until 
the image of the Sun is in the centre.

� The finished finder alongside the milled 

version – both look the part when mounted

� In use, the Sun is projected onto the white 

disc; it’s aligned when it’s on the central dot



STEP 1
First cut the tube to length – 150mm is 
ideal. A ring of tape around the tube will 
help get a nice square end, as will holding 
the tube in a vice. Tidy the ends with 
abrasive paper and roughen the surface  
in preparation for gluing.

STEP 2
Use dividers to scribe a ring of the same 
diameter as your tube on black plastic, 
although a compass and pencil will do  
an adequate job. Repeat for the white  
disc. Make a clear centre mark on each  
of the two discs.

STEP 3
Cut out the rings as neatly as you can. It 
pays to use small, sharp scissors, such as 
those you might use to cut your fingernails, 
as these will make it easier to follow the 
scribed line. With larger scissors you may 
have difficulty following the tight curve.

STEP 4
Take the black disc and use the dividers  
to make a neat hole of less than 1mm 
across exactly at the centre. Cut away  
any flash with a craft knife. Use a 
fine-tipped permanent marker to ‘dot’  
the centre of the white disc. 

STEP 5
Cut a neat circle out of the ends of your 
chosen end caps with a craft knife. This is a 
tricky task – you may find that lots of short 
nicks work better than trying to make a 
single cut. Use dividers to outline the cut if 
the cap hasn’t got a suitable marking.

STEP 6
Pop one disc in each of your end caps  
and then glue them in place. If you use  
two-part epoxy, bottle caps will stick well  
if you make sure the adhesive fills the 
internal thread. Once the glue has set,  
your finder is ready to use.

The brightness of the Sun means that a 
hole less than 1mm across is sufficient. The 
resulting projection will be about 2mm 
across, and our screen about 150mm from 
the finder. Although the image is slightly 
enlarged, the light gathering power of the 
pinhole is puny – so it is completely safe.

How pro will you go?
Our prototype finder was made by simply 
taping a piece of black plastic with a pinhole 
to one end of a metal tube and a white 
plastic screen to the other. This wasn’t very 
durable but proved the principle, allowing 
us to align a telescope with the Sun in a 
matter of seconds. Having access to a mill 
and a lathe, we then made a deluxe version 
using a black anodised tube from some 
bicycle forks with neatly knurled end-caps 
to hold the plastic discs in place at each 
end of the tube. You could, optionally, also 
mill a slot in the side of the tube so you 
can view the screen from either side.

This finder worked so well we decided  
to dedicate a small achromat refractor to 
solar work by swapping out its regular 
finder for our solar one and semi-
permanently fitting a Baader solar filter  
to the telescope’s main lens. With a small, 
equatorial tripod it’s a great solar grab-
and-go kit for those days when the Sun is 
only peeping out from behind the cloud 
for a few minutes at a time.

The solar finder described in the Step  
by Step does not require the machine shop 
– the tools you need are no more elaborate 
than a junior hacksaw and a craft knife. 
The end result may not be quite as pretty 
as the machined version above, but it 
works equally well as it has the same 
‘high-tech’ optics. A lick of spray paint or 
even an offcut of carbon fibre wrap will 
easily make it look good enough to 
complement any solar scope.

In use, you should swap it for the normal 
finder on your solar-filtered telescope 
(never, ever leave an optical finder on a 
solar setup). You may need to use some 
packing around your home-made finder if 
it is smaller in diameter than your finder 
bracket. Once you have your scope aligned 
with the Sun, just use the usual adjustment 
screws to centre our star on the screen, and 
that’s it. Whatever mount you have, 
manually tracking the Sun is now no more 
difficult than keeping it in the middle of 
the screen. Setting up the scope at the start 
of a session will now only take moments.

Neil Wyatt is an environmental ecologist 

and enjoys viewing the Sun from his 

home in Staffordshire
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Join us on this wonderful tour of the beautiful West Coast of the United States where we will view the Total Solar Eclipse 
of 21 August 2017 from our location in Oregon where weather prospects are at their best to hopefully allow for a 
clear view of this phenomenal natural wonder. Your fantastic 10 night tour will take in Oregon’s stunning coastline 

and natural wildlife, the giant Redwoods of California, spectacular Crater Lake, the charming town of Ashland, lively 
Portland, a wine tasting session in a local winery and much more. You will also be able to enjoy the benefit of a series 
of fascinating astronomy talks from our expert lecturers Dr Marek Kukula (Public Astronomer at the Royal Observatory 

Greenwich) and Dr Ed Gillen of Cambridge University who will be joining us.

Prices from £2,275 per person

THE GREAT AMERICAN ECLIPSE TOUR 2017
14 - 24 August 2017

Call 020 7766 5237
Email info@eclipseofthecentury.com

www.eclipseofthecentury.com
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With 
Dave Eagle

How to combine previously registered frames into a single detailed image

Stacking images in DeepSkyStacker

L
ast month we  

looked at how  

you can use the  

freeware program 

DeepSkyStacker (http://

deepskystacker.free.fr/english/

index.html) to register, or  

align, multiple image frames. 

This time we’re going to  

cover how you can use the  

same piece of software to 

combine, or stack, those 

individual aligned frames  

into a single image. 

If you followed the  

registering method discussed  

in the December 2016 issue, 

everything should already be  

< Registered images  

ready for stacking will  

appear ticked in this list 

set up and ready for the stacking 

process. In the lower window  

of DeepSkyStacker will be the 

list of files, some of which may 

not be selected, depending  

on the quality threshold you  

are working to. 

You’ll see that in the preview 

no trace of the celestial object  

that forms the focus of our 

endeavours – the Triangulum 

Galaxy, M33 – can be seen  

in the field of view of the 

individual frames. Stacking  

The final shot of M33, stacked 

from 13 two-minute exposures, 

after post-processing 



In this case, no flat fields were 

applied to the image, something 

evidenced by the presence of a 

lighter area in the centre. The 

vignetting around the edges will 

need to be removed in post-

processing. Below the image, 

colour adjustment tools are 

visible, though these are best  

left well alone – you will have 

greater control over these 

parameters using your preferred 

image processing software  

than you do in DeepSkyStacker.

One annoying problem 

encountered by some is that 

DeepSkyStacker sometimes 

saves the image in a format  

that cannot be opened in image processing 

software. One way around this is to click 

Save Picture to File from the menu under 

Processing to save with a file name of  

your choosing. Note that by default it  

saves the image in the last folder a similar 

image was saved in, not the current 

working folder, so ensure the new file is 

saved in the place you want it to be. Once 

the stacked TIFF file has been saved it is 

now ready for final image manipulation  

to bring out the best from all that hard-

earned captured data.

Our final image of the Triangulum 

Galaxy, shown as the main image to this 

article, was created using data captured 

from a light-polluted back garden. This 

was a combination of 13 two-minute 

exposures, registered and stacked using 

the procedure described. 

Dave Eagle founded Bedford 

Astronomical Society 

the frames together will help  

to coax that detail out. 

Start by clicking Stacked 

Checked Pictures from the 

left-hand menu, which will 

cause a window to open. We 

need to make several changes 

here before stacking, which  

is why you untick the Stack  

After Registering box when 

registering your images in  

the first place. 

Building the image
Click on Stacking Parameters 

and then navigate to the  

Light tab. The options in this 

window allow changes to be 

made in the way the software uses  

the data on light levels within the  

images. The two Kappa-Sigma  

Clipping settings act in a way to  

remove anything from the stacked  

image that isn’t consistent between  

single frames – so, for example,  

interfering aircraft or satellite trails  

will be eliminated from the final  

stacked image. This feature is extremely  

useful when stacking frames of a  

comet, as stars tend to fade from view  

due to the comet’s movement. 

The Entropy Weighted Average (High 

Dynamic Range) option uses all the data 

in each frame to build up the final image. 

If you used a full frame camera, this 

setting could cause your software to 

overload while processing. Experiment 

with the different stacking modes to see 

what comes out best with your images.

Below these stacking options, make sure 

that RGB Channels Background Calibration 
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and Per Channels Background 

Calibration are both set to No. It should 

say No Background Calibration. 

Once you are happy with the settings, 

click OK. The software will start stacking 

the images. If you have made a mistake  

at this point and would like to stop the 

stacking process, don’t be led into thinking 

that clicking on the stop button will halt 

proceedings – it doesn’t. 

Cleaning up the stack
When stacking is completed, the final 

stacked image will be previewed in  

the window. Some faint detail in the 

galaxy’s spiral arms will now be visible  

in the image. The data within each of  

the frames has been added together  

to increase the depth of the final image 

and increase the signal-to-noise ratio.

S

� The pop up that appears when you choose to stack the checked 

pictures; RGB channel and per channel calibration should both be ‘no’

� The Light tab, where you can alter the Kappa-Sigma Clipping  

settings to remove inconsistencies – such as trails – from your frames

� Faint details in the galaxy’s spiral arms 

become visible after stacking is complete





STEVE’S TOP TIP
How long before I start observing 

should I set up my telescope

Before a telescope can perform at its best, it is 

important to ensure that the inside of the optical 

tube has reached the ambient temperature. This  

is necessary to stop tube currents caused by 

temperature differences from disturbing the clarity 

of the view. How long this takes depends on the 

telescope design: Schmidt- and Maksutov-

Cassegrains take longer than reflectors and 

refractors. As a rule of thumb you should allow at 

least five minutes per inch of aperture for a reflector, 

a little more for a refractor and at least twice that 

time for Schmidt- or Maksutov-Cassegrains.

SKILLS

Our equipment specialist cures your 
optical ailments and technical maladies
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Email your queries to scopedoctor@skyatnightmagazine.com

Both of the issues you mention can be 
mended but whether it is worth the 
repair depends on how good the views 
were before the focuser failed and the 
current condition of the mirrors.  
If the telescope previously 
performed to your satisfaction 
and the mirror  
coatings are still  
in good condition, 
it would be 
worthwhile and 
cost-effective to 
fit an inexpensive 
replacement such as 
the Sky-Watcher Dual 
Speed Crayford 1.25/2-inch 
focuser (£109). If you really 
wanted to push the boat out, the 
1.25/2-inch Baader SteelTrack 
Diamond NT (£239) would be a great 
upgrade. In either case, you could 
then replace the Teflon pads and 
bearing surfaces on the mount 
provided you have the necessary 
DIY skills. However, for just £289 
you could buy a brand new Sky-
Watcher Skyliner 200P Dobsonian, 
which may be a better option.

As you have already enjoyed  
the spectacular views afforded by 
an 8-inch Dobsonian, I feel that 
replacing your telescope with 
binoculars, rather than 
augmenting your kit with a pair, 

would be a step too far. Moving to  
a Go-To mount certainly has some 
appeal, but downsizing from the 
aperture you are used to could lead  
to some dissatisfaction. It would  
cost between two and three times  
that of an equivalent Dobsonian  

to at least maintain your 
current aperture. 

I’m getting bad neck pain from using my 
binoculars. Can you recommend ways to 
help carry the load during long observing 
sessions? KATHY PETERSON

Neck pain is a common problem when using 
binoculars to view the night sky and it is not  
just the weight of the equipment that causes the 
pain; the viewing angle is quite unnatural too.

Lying back on a sunlounger (even in the  
winter) is a great way of reducing neck pain as  
your head is no longer tilted at a difficult angle  
and if your lounger has arm rests then these can 
help to reduce the load on your arms too. 

The next step up is to use the lounger with  
a parallelogram mount. This type of mount is 
placed to the side of the lounger and supports  
the binoculars on a cantilever arm. The Orion 
Paragon-Plus Binocular Mount can be  
fitted to a good field tripod or the same mount 
complete with matching tripod is available.  
An alternative from the US is the Universal 
Astronomics T-mount.

The focuser on my 20-year-old Meade 
8-inch Dobsonian is broken and the 
7H�RQ�SDGV�QR�ORQJHU�JOLGH�IUHHO\��
Should I repair them, or buy a more 
modern Go-To scope or binoculars?
STEVE UDELSON

 

 

New 8-inch 

Dobsonians can  

be had for £289
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Scope
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With 
Steve 
Richards

Steve Richards is a keen astro imager  

and an astronomy equipment expert

Attach your binoculars to 

a parallelogram mount for 

safe and comfortable use
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102We  
rate  

four of the latest 
astronomy titles

104 Including 
this 

build-your-own 
planetarium

Bringing you the best in equipment and accessories 
each month, as reviewed by our team of astro experts

Reviews
HOW WE RATE
Each category is given a mark out 
RI��YH�VWDUV�DFFRUGLQJ�WR�KRZ�ZHOO�
it performs. The ratings are:

+++++�Outstanding 
+++++�Very good 
+++++�Good
+++++�Average 
+++++�Poor/Avoid
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Find out more about how we 
review equipment at  

www.skyatnightmagazine.
com/scoring-categories

90Celestron 
CGX 

equatorial mount

94Tecnosky 
AG70 

astrograph

This month’s 
reviews

98 
PrimaLuceLab 
700Da camera

FIRST LIGHT

BOOKS

GEAR

SEE INTERACTIVE 360° MODELS OF 

ALL OUR FIRST LIGHT REVIEWS AT 

WWW.SKYATNIGHTMAGAZINE.COM

Celestron has 

reimagined the 

classic German 

equatorial mount;  

but is the CGX  

any good?

90
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F

or many years Celestron’s 

flagship German equatorial 

mount has been the CGEM, 

but now the company has a 

engineered a new design from the 

ground up – resulting in the CGX 

equatorial mount. It is supplied in  

two boxes, and these contain the main 

equatorial mount head, a stainless steel 

tripod, two 5kg counterweights, the 

NexStar Plus hand controller and a cable  

to connect the mount to a powertank. 

The dual-fit mounting saddle can take  

CG-5/Vixen and CGE/Losmandy style systems  

for a range of telescopes, although we did find our 

dual mounting bar with a basic Vixen bar was too 

small and so could not be tightened in place. The 

adjustment knobs for azimuth adjustment have to 

be installed. There’s also an 8mm Allen key located 

under the lower carry handle, supplied so you can 

tighten the attachment bolts that link the mount 

head and the tripod. We were impressed with how 

quickly we had it assembled and mounted our own 

Equinox 80ED refractor (and later, a SkyMax 180 

Pro Maksutov-Cassegrain). 

All of the cabling for both axes is located inside 

the casing, preventing any chance of them becoming 

tangled around the mount. This also means that the 

power connector and the aux ports for the hand 

controller remain fixed in one position. Other ports 

include a USB port for connecting to a computer 

and an ST-4 autoguider port.

•  Price £2,500
•  Payload capacity 25kg 
•  Mount Equatorial 

Go-To
•  Tripod Stainless steel 

with adjustable legs 
•  Telescope mount  

Dual fit CG-5/Vixen 
and CGE/Losmandy 
dovetail saddle

•  Controller NexStar Plus 
hand controller 

•  Database 40,000-plus 
celestial objects

•  Tracking speeds 
Sidereal, solar  
and lunar

•  Power requirements 
12V DC 4A

•  Weight Mount 20kg, 
tripod 8.7kg

•  Extras Two 5kg 
counterweights, 
accessory tray

•  Supplier David Hinds
•  www.celestron.uk.com
•  Tel 01525 852696

VITAL STATS
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WORDS: PAUL MONEY

The classic German equatorial has been skillfully reimagined

equatorial mount
Celestron CGX

AN EXCELLENT COMBINATION
Celestron has gone to town in engineering the 
CGX with improved latitude and azimuth controls 
and a low-profile mount head that enhances 
balance, making for a sturdier equatorial mount. 
Also considering the integrated carry handles, 
improved belt drives for smoother tracking, along 
with a tripod with a wider leg base providing a 
more stable platform, this mount is sure to become 
the backbone of Celestron’s offering. With the 
NexStar Plus hand controller and its All-Star Polar 
Alignment routine, you can polar align your mount 

without using Polaris or a polar axis finder. 
Using this routine along with the sturdy but 
easy to adjust latitude/azimuth knobs, we 
could align the mount accurately enough 
for long periods for visual observation.  
It also allowed us to get away with four- 
minute exposures with our 3-inch apo 
refractor without using an autoguider 
and up to one-minute exposures with  
our SkyMax 180 Pro Maksutov, both 
with a Canon EOS 50D DSLR. 

The mount is beautifully 

engineered, with a low-profile head 

that adds to its stability and convenient 

carry handles. The redesigned latitude 

adjustment also makes aligning the 

mount a breeze and the chunky knobs 

are easy to use. We set our latitude 

from the engraved scale. Using our 

own finderscope, we followed 

Celestron’s instructions and roughly 

adjusted the mount so that Polaris was close to the 

centre of the finder’s view. This is because there is 

no built-in polarscope for alignment, but we found 

that we didn’t need one. 

Pointed at Polaris

Powering up the mount we performed the  

normal first-time set up for the NexStar Plus  

hand controller, which includes entering your 

location and time settings. Once set, it is worth 

making sure you dig into the menu settings and 

turn on RTC (real-time clock), which will then 

allow the controller to 

remember the settings for 

future use. This saves 

you having to input 

the time and date 

for each session.

The mount  

SKY SAYS… 

Bearing in mind 
that we had  
only roughly 
aligned by sight, 
the two star 
alignment gave 
good results

>

See an interactive 360° model of this mount at  

www.skyatnightmagazine.com/celestCGX
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ADJUSTMENTS 

The CGX’s design allows for much  

easier alignment of the mount, with chunky 

knobs giving good grip for both latitude  

and azimuth adjustments. We found 

doing the adjustments the easiest we’ve 

encountered with fine control on both  

axes, especially with the well engineered 

latitude adjustment and a bubble level.

NEXSTAR PLUS HAND 

CONTROLLER

The NexStar Plus has a database 

of over 40,000 objects, including 

the Messier, NGC and Caldwell 

catalogues, the brightest stars 

and Solar System objects. 

It can have its firmware 

upgraded via a mini USB 

port located at the base 

and can be connected 

to a computer for 

telescope control.

%(/7�'5,9(� 

SYSTEM 

Celestron has improved the motors, 

providing more torque, better  

slewing and tracking under  

heavy loads, allowing for up to 

25kg. The heavy-duty belt-drive 

system also minimises backlash 

whilst providing smooth 

motor operation even at the 

maximum slew rate  

and was a joy to use.

TRIPOD 

The sturdy tripod has 2-inch stainless steel legs with index 

marks, which help when making adjustments. The height 

range is 47 to 77 inches. The tripod spreader/accessory 

tray has recesses for easier transport, and can take 2-inch 

and 1.25-inch eyepieces and smartphones.
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then asks for 

alignment options; we 

chose two star. Bearing 

in mind that we had no 

polarscope and had  

only roughly aligned  

by sight, the two star 

alignment gave good 

results. It placed our 

chosen targets inside the 

inner 50 per cent of the 

view through a 26mm 

eyepiece and our 

Equinox 80ED. 

We swapped this  

scope for a SkyMax 180 Pro 

Maksutov-Cassegrain. It has a longer 

focal length, so required higher magnification  

(103x compared with 19x). We performed the same 

tests but this time we added in two extra calibration 

stars. When we performed Go-To to our targets 

they were impressively close to the centre of the 

view. The mount’s belt drive system makes tracking 

and Go-To smooth, and allows you to disengage the 

locking clamps without losing alignment.

Extra innovations

For added polar refinement we used the All-Star 

Polar Alignment routine in the handset. In 

conjunction with the well-designed adjustments on 

the mount, we were able to achieve more accurate 

polar alignment. This allowed for both longer periods 

of visual observing and enabled us to capture 

several minutes of imaging data with our Equinox 

80ED without resorting to using an autoguider. 

Another innovation is that Celestron has 

engineered the mount with internal hard stops  

and software limits, and these are useful if you  

wish to set it up as a remotely operated system.  

The hard stops prevent the mount from clashing 

with the tripod and potentially damaging the 

system, which is useful if you are operating the 

mount remotely and can’t physically get to it to 

prevent this from happening.

We really enjoyed using the new CGX mount. It  

is well designed and engineered, easy to operate and 

gives great tracking for both visual and imaging 

purposes and can be highly recommended. 
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RUGGED 

ENGINEERING

The overall engineering 

and design of the mount 

head exudes quality; 

much thought has 

gone into making it 

user friendly. This 

extends to sturdy 

carry handles, a 

dual-style saddle 

for mounting 

telescopes with 

Vixen- or Losmandy-

style bars and 

the cabling being 

contained inside 

the mount.

� The Pleiades cluster in Taurus, imaged 
with an Equinox 80ED; this is a stack of 
15 four-minute exposures at ISO 500
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Now add these: 

1. SkyPortal  
Wi-Fi Link for 
iOS & Android

2. PowerTank 
Lithium 12V 
battery

3. StarSense 
AutoAlign 
accessory
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T

he ability to easily capture 

images with a minimum  

of fuss is of great interest to 

many astronomers, and the 

Tecnosky AG70 astrograph goes a long 

way to letting you do just that. With an 

optical system designed to eliminate 

two of the major issues that can spoil a 

photograph – colour problems and star 

shape issues – the AG70 removes the 

need for the likes of coma correctors and relieves 

the associated headache of achieving optimal 

spacing that tends to come with them.

Setting up the telescope for use involved little 

more than removing it from the box and putting  

it on a mount. The supplied tube rings and dovetail 

offer a little movement to help with balancing,  

and the scope is light and compact. It should sit 

comfortably on portable travel mounts.

The AG70 is geared towards use with DSLR and 

Micro 4/3 cameras, though because of weather 

conditions and Moon interference at the time of 

review we resorted to using a CCD camera and 

narrowband filters for the accompanying images  

– to do so we had to limit the camera and filter 

wheel width to around 60mm to achieve focus. 

With a focal length of 350mm, this 

astrograph is ideal for imaging  

extended objects and large 

nebulae. The fast, f/5  

•  Price £1,079

•  Optics Flat-field 
quadruplet with 
Lanthanum and  
FPL-53 elements

•  Aperture 70mm  
(2.75 inches)

•  Focal length  
350mm (f/5)

•  Focuser Dual-speed 
rack and pinion with 
tilt adjustment

•  Extras Eyepiece 
adaptor, tube rings, 
dovetail, finder shoe

•  Weight 2.1kg

•  Supplier  
Astrograph Ltd

•  www.astrograph.net

•  Tel 0843 330 4988

VITAL STATS
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WORDS: TIM JARDINE

Sheer simplicity makes this imaging scope a joy to use

AG70 astrograph
Tecnosky

QUADRUPLET LENS SYSTEM
Over the past few years various 
attempts have been made at 
producing fast, flat-field 
refractors with good colour 
correction using four or five 
lenses, with varying degrees  
of success. The Tecnosky AG70 

uses four. It has a triplet objective 
lens at the front made of low-

dispersion glass, including FPL-53 
and Lanthanum elements. These ensure 

that chromatic correction is good and 

remove bright colour fringes from  
stars. The fourth element is at the rear 
and provides the flat field of view, 
correcting for lens aberrations. The 
telescope is fully baffled.

Astrograph Ltd, the UK dealer for 
Tecnosky, states that it inspects each 
AG70 before shipping to ensure that  
the alignment of the lenses is correct,  
a quality control step that should help  
to reduce the issues typically associated 
with multiple lens astrograph designs.

focal ratio allows for short exposures, 

another advantage for DSLR users.

Our review telescope had been 

checked for collimation and field 

flatness using an APS-sized sensor. 

Our own camera provided a larger full 

frame field of view, which confirmed 

that the star shapes were very good out 

to beyond the range of an APS sensor. 

Only at the edges and corners of our 

full frame camera view did the star shapes start to 

suffer. At this stage we also tested for colour focus 

across the field and found that red, green and blue 

wavelengths are dealt with well, achieving uniform 

focus, an important factor for tight star shapes and 

colour reproduction.

Focal fortitude

Sheer simplicity of use made the little astrograph a 

pleasure to operate, as once the camera was focused 

we were able to just get on with the job of taking 

photographs. We did find that even when tightly 

locked, the fine-tuning focuser knob allowed the 

drawtube to be adjusted. Whether this is by design 

or happy accident is not clear, but it did make for a 

useful feature, allowing us to obtain perfect focus 

without the need to subsequently turn the locking 

knob and potentially alter the focus position. 

With nighttime temperatures dropping rapidly, we 

kept a regular eye on the focus, checking it every  >

SKY SAYS… 
Setting up the 
scope involved 
little more than 
removing it  
from the box 
and putting it  
on a mount

See an interactive 360° model of this scope at  

www.skyatnightmagazine.com/tecnoskyAG70
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PORTABILITY 

Weighing in at a shade over 2kg and being only 

310mm long, the compact AG70 is extremely 

portable. Since cameras simply screw onto the 

focuser thread, set up time is kept to a minimum.

ACCESSORIES 

Adding to the ‘ready to go’ nature of 

this telescope are the included standard 

accessories, dedicated black tube rings, 6-inch 

Vixen-style dovetail, and adjustable finderscope 

shoe (finder not included). Additional 

accessories can be attached to the top of the 

tube rings via M6 threaded bolts as desired.

FOCUSER

The rack and pinion construction offers smooth and precise 

focusing, with a camera rotator and tilt adjustment built in. Even 

when locked the focuser still allows fine-tuning movement, although 

we found the camera rotator a little stiff to use. The focus tube is 

incrementally marked, allowing for repeatable focusing.

M48 FITTING

With no additional field-flattening lens required for this  

scope, cameras and other accessories attach straight to 

the standard M48 male thread on the focus tube. Although 

designed primarily to fit DSLR cameras, we did manage to 

squeeze a slim-line filter wheel and CCD camera into focus.



W
W

W
.T

H
ES

E
C

R
E
TS

TU
D

IO
.N

E
T,

 T
IM

 J
A

R
D

IN
E
 X

 2

20 minutes, but eventually determined that these 

checks could be much farther apart. In fact, the 

AG70 held tight focus extremely well, even over 

subsequent nights. The focusing process revealed 

one of two niggles we found with the telescope, 

arising when we placed a Bahtinov mask on the end 

of the retractable dew shield. Even the featherweight 

mask was heavy enough to cause the shield to slide 

down, as there is no means of locking it in place. In 

the end we resorted to using our elasticated dew 

bands to keep the shield extended. The other issue 

on our review scope was with the camera rotator, 

which was stiff and clunky. This made it a little 

difficult to determine whether the camera was 

rotating or unscrewing.

Our favoured 10mm eyepiece, working at 35x 

magnification, gave sharp contextual views of  

large objects such the Andromeda Galaxy, the 

Orion Nebula and the Double Cluster in Perseus. 

Offering flat, fringe-free images right out of the  

box, with visual observing capability thrown in, the  

AG70 is an instrument with enormous potential.

SKY SAYS… 

Now add these: 

1. APM 50mm guidescope

2. Lunatico Seletek motor 
focus kit

3. QHY163 camera
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EYEPIECE ADAPTOR

A 1.25-inch eyepiece adaptor is the perfect 

complement for this travel-ready telescope. 

Simply unscrewing the end of the focuser allows 

the 1.25-inch dielectric diagonal to fit into place, 

quickly converting the astrograph into a capable 

visual observing instrument. 

> The Rosette Nebula, 
imaged with the same 

camera but only Ha and 
OIII filters; the exposure 

time was three hours

� The Heart and Soul 
Nebulae, captured with  
a full frame Atik 11000 
mono camera using Ha, 
OIII and RGB filters; the 
exposure time was eight 
hours and 15 minutes

S
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SG Wide Field Binoculars

For more information and stockists of Vixen and 

Opticron astronomy products please call 

01582 726522 quoting reference SN217.

D     istributed in the UK by Opticron, Unit 21, Titan Court, Laporte Way, 

Luton, LU4 8EF

www.vixenoptics.co.uk

NEW SG 6.5x32 WP ED 
Vixen’s SG 6.5x32 Binoculars are 

high quality in both their build & 

performance. ED glass in the 

objective lenses delivers 

sharp images of stars 

with even faint colour 

differences shown.

SRP £459.00

SG 2.1x42
Vixen SG 2.1x42 binoculars produce 

a widefi eld view of constellations 

and the milky way. The 2.1x 

magnifi cation promises the 

user a “walk in” view of the 

night sky.

Made in Saitama, Japan.

SRP £259.00

QUALITY ADVICE • EXCELLENT SERVICE • COMPETITIVE PRICES

For friendly helpful advice 

Visit our shop at Unit A3, St George’s Business

Park, Castle Road, Sittingbourne, Kent ME10 3TB.

or call us 01795 432702

www.f1telescopes.co.uk

Solar observing demonstrations outside
on sunny days contact us if interested.

Vixen®

FREE PARKING!

• Part exchange welcome 

• We buy & sell used telescopes 

• Full service and repair facilities

Vixen®

TM
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> The amp glow from two 

15-minute dark frames, 

one imaged at 10ºC (top) 

and –10ºC (bottom); note 

this is a crop – the amp 

glow is not this pervasive 

FIRST LIGHT

T

he introduction of digital technology 

marked an exciting step forward for 

astrophotography, yet there has always 

been one clear divide. In one corner  

are high-end cooled CCD cameras, available in 

monochrome and colour variants. In the other are 

digital cameras designed for general photography. 

The most popular of these, thanks to their extensive 

control options, are DSLRs and MILCs (mirrorless 

interchangeable lens cameras). Although it is fairly 

easily to coerce these devices into taking pictures  

of the heavens, there have been problems. The 

PrimaLuceLab 700Da makes a valiant attempt  

to address these issues and bridge the divide.

The two fairly large hurdles DSLRs have in  

terms of astrophotography are cooling and red light 

insensitivity. Without cooling, noise becomes evident 

in long-exposure shots. Red light insensitivity 

occurs because these cameras are fitted with 

infrared-blocking filters to maintain colour balance 

for general photography. These filters are also quite 

good at blocking the 656.28nm hydrogen-alpha 

wavelength, which a lot of deep-sky objects emit.

•  Price £1,677
•  Sensor APS-C Hybrid 

CMOS sensor
•  Pixels 18 megapixels 

(5,184x3,456 pixels)
•  Cooling Double Peltier 

with heat sink and fan, 
up to 30°C below 
ambient

•  Size 160x120x90mm
•  Weight Approx 1.8kg
•  Supplier 

365Astronomy
•  www.365Astronomy.

com
•  Tel 020 3384 5187

VITAL STATS
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A stalwart Canon DSLR that’s been expertly modded for astronomy

SENSOR COOLING SYSTEM
A big problem with ‘general’ DSLRs is that they don’t 
cool their sensors. Compared to a dedicated cooled 
astronomical CCD camera, an uncooled DSLR will 
always produce more unwanted noise. The 700Da 
offers double Peltier cell cooling. The block permanently 
fitted to the rear contains the active electronics to make 
this work along with the passive cooling elements of 
large heat sink and cooling fan to help disperse excess 
warmth. The fan operation is smooth, silent and may  
be adjusted in terms of speed via the rear panel. The 
target temperature is also set via the rear panel.

We compared two 15-minute dark frames, one taken 
at 10°C and one at –10°C, and stretched them using 
the same processing routines to show as much of the 
hidden noise as possible. Both showed a weak amp 
glow off to the side of the frame as well as some 
horizontal and vertical banding, all of which would  
be removed using conventional calibration techniques. 
The harder to remove random noise was significantly 
lower in the cooled frame. 

The PrimaLuceLab 700Da confronts both issues 

head on. It takes a stock Canon EOS 700D and adds  

what we’ll refer to as a ‘cooling block’ to the rear  

of the device. This is a fairly substantial add-on, 

extending the body back by 80mm. It contains 

control electronics, a sizeable heat sink and a fan.  

It occupies the parking area of the camera’s fully 

articulated touchscreen, which now folds cleanly 

against the side of the block when not in use.

An unbeatable block

There are three buttons plus a simple LED display 

on the back of the cooling block, which are used to 

adjust its nine functions. One minor quibble is that 

the functions are simply numbered and not named, 

so it’s easy to forget which does what. The sensor 

temperature, fan speed and internal heater level can 

be set here. The latter is used to prevent moisture or 

frost forming on the front of the sensor, a very 

useful addition for imaging in the UK. There’s also 

a rudimentary intervalometer function. Cooling  

is pretty efficient thanks to a double Peltier cell,  

and in tests we reached 25°C below the ambient 

SKY SAYS… 

A Canon DSLR is 
a fairly integrated 
system in its own 
right, but these 
PRGL�FDWLRQV�

raise it to a  
new level 

>

3ULPD/XFH/DE����'D

cooled camera

See an interactive 360° model of this camera at  

ZZZ�VN\DWQLJKWPDJD]LQH�FRP�SULPD���'D
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SYSTEM

The efficient cooling 
system could cause 
moisture or frost to form 
on the sensor surface, 
an issue avoided by the 
inclusion of an adjustable 
heater system for the 
sensor’s front face only. 
There are five settings, 
allowing you to vary the 
level of heat to suit the 
humidity conditions.

CAMERA 

32:(5�

CONNECTION

The cooling block 
requires 12V, 5A power. 
For our tests we used an 

optional mains power 
supply unit. The camera 

also possesses a 7.4V 
output port that can be 

used in conjunction with 
a dummy battery. 

02',),('�),/7(5

Regular DSLRs have an infrared-blocking filter to maintain a proper colour 
balance that also cuts out a fair bit of astronomically important hydrogen-alpha 
light at 656.28nm. The 700Da’s filter has been replaced with one that has a cut-off 
starting around 700nm. As its sensitivity now continues well past the hydrogen-
alpha line, the camera can deliver excellent renditions of emission nebulae.

&$121�(26����'

The PrimaLuceLab’s 700Da is based around a fully functional Canon 
EOS 700D DSLR. The relevant astrophotography headline here is 
that it has an 18 megapixel APS-C CMOS sensor with a maximum 
boosted ISO of 25,500. Its 3-inch touchscreen is fully articulated, 
making live viewing a comfortable experience.



� A 60-second exposure 
of the Horsehead Nebula 
at ISO 200, taken through 
a 5.1-inch, f/3.3 telescope
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temperature in around three minutes, although 
it took another seven minutes to drop to 30°C below.

The Canon 700D’s infrared-blocking filter has 
been replaced by a more hydrogen-alpha friendly 
one. With that in mind we turned to the hydrogen-
alpha rich Orion Nebula. Despite hazy conditions, 
the camera delivered some great shots of the nebula 
and the wider constellation. A 300-second shot of 
M42 at ISO 200 through a 5.1-inch, f/3.3 telescope 
revealed some excellent detail, including many of 
the faint loops off to the southwest of the brightest 
part of the main nebula. A series of 120-second, 
wide-field shots using a Canon 50mm lens at f/2 
revealed a multitude of stars, as well as the nebulosity 
in the sword and the famous Horsehead Nebula. 
The huge arc of glowing hydrogen known as Barnard’s 
Loop also came out well during these exposures.

A Canon DSLR is a fairly integrated system in its 
own right, but the PrimaLuceLab modifications 
raise it to a new level. We found the ability to cool 
the sensor did make a significant difference to the 
amount of noise recorded, but this doesn’t remove 
the need for proper image calibration if you want 
the best results. We loved the fact that the cooling 
block’s outputs meant you could power the camera 
from a suitable 12V source. We used a mains 
transformer block during testing and this meant 
we could run all night without having to worry 
about batteries running out. 

SKY SAYS… 

Now add these: 

1. PrimaLuceLab 
stabilised 12V 5A 
power supply

2. Astronomik 
&/6�FOLS��OWHU

3. PrimaLuceLab 
shockproof 
hard shell case 
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Although you’ll still probably get better results 
by using a dedicated, cooled CCD camera, the 
PrimaLuceLab 700Da is an attractive option.  
Its greatest advantage is that with a suitable  
12V supply it presents a totally self-contained 
solution for deep-sky astrophotography. The  
only other thing you need to bear in mind is that 
its modifications no longer make it a practical 
device for use as a general purpose DSLR. 

FIRST LIGHT

VERDICT

BUILD & DESIGN +++++

CONNECTIVITY +++++

EASE OF USE +++++

FEATURES +++++

IMAGING QUALITY +++++

OVERALL +++++

>

INTEGRATED 
SHUTTER 
CONTROL

Two intervalometer 
sessions can be defined, 

each describing the 
number of shots 

(between one and 50) 
and shutter duration 

(one, five, 10, 30, 60, 
120, 180, 300, 600 or 
900 seconds). A delay 

can be set before the 
sequence starts as well 
as the interval between 

shots. A cable to connect 
the intervalometer output 

to the camera’s RC-6 
remote control port  

is provided.

skyatnightmagazine.com 2017
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25-26 March 2017, Westonbirt School, Tetbury 

Join us at our Festival to celebrate the very best in gardens, plants and design

Gardens Illustrated magazine is delighted to announce that its 

second festival is taking place over the weekend of 25-26 March 

2017 at the magnificent country house and gardens of Westonbirt 

School in the Cotswolds.

Drawing together an exciting programme of speakers, the two 

days will be packed with fascinating horticultural discussions and 

discoveries for all garden enthusiasts. 

Stepping out of the house, on to the terraced lawns, you’ll 

find a shopping marquee selling a carefully chosen selection 

of plants from specialist nurseries, and gardening goods from 

favourite companies and artisan makers. There is also the 

opportunity to chat to expert horticulturists and designers about 

your own garden queries at our plant and design clinics. 

Join us and get your gardening season off to a great start.

Speakers for 2017 include: James Alexander-Sinclair, Julian and Isabel Bannerman, Jinny Blom,  

Val Bourne, Helen Dillon, Nigel Dunnett, Marina Christopher, Annie Guilfoyle, Andy Hamilton,  

Mary Keen, Noël Kingsbury, Roy Lancaster, Arne Maynard, Jekka McVicar, Ann-Marie Powell,  

Sarah Raven, Tim Richardson, Charlie Ryrie, Troy Scott Smith, Tom Stuart-Smith, Cleve West

TICKETS 
ON SALE 

NOW

gardensfestival.com

For booking and details of all events go to 

or call 0871 230 7156

calls cost 13p per minute plus network extras. Lines open 24 hours a day.
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RATINGS
HHHHH Outstanding 
HHHHH Good 
HHHHH Average
HHHHH Poor
HHHHH Avoid

TWO MINUTES WITH 
Frank Close

Why are eclipses  
so captivating?
What is the most 
beautiful natural 

phenomenon that you 
have seen? Anyone who 

has experienced the diamond ring effect 
that heralds the start of a total solar eclipse 
will tell you that it puts all others in the shade. 
The Moon in silhouette surrounded by the 
shimmering solar corona is unlike any other 
experience. It is like a black sunflower 
with the most delicate of silver petals.

What was your first eclipse experience?
In 1954, aged eight, I watched a partial 
eclipse at school and measured the 
temperature falling and rising again.  
It was my first science experiment.  
A teacher explained that a total eclipse 
wouldn’t happen in England until 1999, 
which felt like infinity. I have now seen 
seven in clear skies!
 
What would you say to someone who 
had never seen one?
Do it, whatever it takes! The temperature 
drops and then, in the west, a wall of 
darkness like a gathering storm rushes 
towards you. This apparition is the 
Moon’s shadow. In an instant you are 
enveloped by the gloom. The last sliver  
of Sun disappears and a diamond ring 
flashes around a black hole in the sky  
– vibrant, like a living thing.

Are you planning to travel to see the 
American eclipse this summer?
Yes! Along with my wife and all our 
daughters and two grandsons. One will 
be eight years old, as I was when I first 
experienced an eclipse. 

FRANK CLOSE is professor of physics  
at the University of Oxford

Frank Close 
Oxford University Press
£12.99 z HB 
“You’re coming to the US for two  

minutes of darkness?” is how an American 

journalist replied recently when I told her 

about my plans to see next year’s total solar 

eclipse in her homeland. The mainstream 

media just doesn’t get eclipses at all, but 

eclipse chasers like Frank Close are in a 

frenzy about 21 August 2017, when the 

shadow of the Moon will race across the 

USA from Oregon to South Carolina.  

A theoretical physicist and professor of 

physics at the University of Oxford, Close 

is a veteran of several total solar eclipses 

across the globe. Logistically, that  

takes some doing.

In this book Close 

describes the intense 

emotions of witnessing 

the Sun’s streaming 

corona as like 

witnessing a birth, 

and also as being an 

overwhelmingly 

emotional experience. 

Mostly, he sticks to the 

most accurate description; 

it’s indescribable. 

One can wait years for an 

eclipse, only to have several 

come along at once. Close 

recounts how he became 

obsessed with eclipses as a child and  

then spent the next 45 years routinely 

missing them, only ending this dry  

run with an all but obscured eclipse in 

Cornwall in 1999. Most big-spending 

eclipse chasers dismiss cloudy eclipses like 

that one as some kind of booby prize to 

avoid at all costs. Indeed, many so-called 

eclipse experts have never experienced the  

thick “deep wall of darkness” – as Close 

paints it – of the lunar shadow from 

under thick cloud. 

Close’s arresting tales include a 

“voyage of purgatory” to Zambia and 

beyond, and each chapter contains his 

own and others’ experiences of 

particular eclipses, but also of how 

each eclipse differs. 

Explanations of the  

Saros cycle and 

astronomers’ eclipse 

experiments are 

skilfully woven  

into the text, 

though the focus 

on Joshua’s lunar 

illusion – a Bible- 

era mythical visual 

illusion where the 

Moon appears to overtake 

the Sun during an eclipse 

– is perhaps overplayed. 

For anyone wanting to 

come face to face with 

“the depths of infinite space” and get a 

rounded picture of eclipse-chasing, this 

well researched and engagingly written 

book is a great place to start. 

HHHHH

JAMIE CARTER is the author of the USA 
Eclipse 2017 Travel Guide ebook and  
A Stargazing Program for Beginners

New astronomy and space titles reviewed
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Eclipse  
Journeys to the Dark  
Side of the Moon

During eclipse totality you  
can see the Sun’s corona,  

our star’s atmosphere

BOOK 
OF THE
MONTH
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James Owen Weatherall
Yale University Press
£16.99 z HB

This book is  

literally much  

ado about nothing. 

Unlike most  

works found in  

an astronomer’s 

library, it does  

not focus on the 

stars, planets,  

gas and dust  

that fill space, but rather space itself and 

the nature of that apparent emptiness.

The physical laws that govern the 

Universe were famously set out by  

Isaac Newton in the 17th century, but  

long before him ancient philosophers  

had pondered what the space between 

objects really was and how it  

influenced those things.

Newton’s laws of motion still underpin 

physics today and are a vital basis of 

astronomical teaching. But there is now 

seen to be much more to the picture, 

thanks to advances by other great  

thinkers; in particular Albert Einstein in 

the early 20th century with his celebrated 

general theory of relativity, which refined 

our ideas about space and time. Quantum 

field studies have followed, showing that  

a void is really not so empty at all, but has 

its own complex structure.

This is not an easy book, nor one to  

read leisurely. Although it is simple  

enough to read, being thankfully devoid  

of mathematical formulae and equations, 

there are some challenging concepts 

presented here and they require 

concentrated thought to follow. That is  

the nature of the subject. It also has to be 

said that a third of the book is taken up 

with notes and references; however, the 

author’s colourful prose brings the 

characters in the story to life. 

Ultimately, this is a very rewarding  

read about a subject that one might  

have imagined amounted in reality  

to very little.

HHHHH

PAUL SUTHERLAND is a space writer  

and journalist

Anne-Sophie Baumann  
and Olivier Latyk
Twirl
£12.99 z HB

What child  

doesn’t love a 

pop-up book? 

Though moveable 

parts were first 

used in scholarly 

tomes as far  

back as the  

13th century,  

it was not until 

the late 18th century that they were used  

to entertain children. 

The Ultimate Book of Space uses a 

variety of moving parts to introduce  

space to young readers. It starts with a 

brief look at constellations and observing 

the stars, before moving on to astronauts 

and spacecraft, space exploration, the 

Solar System and beyond.

The illustrations and layout are  

clear and friendly. There are flaps to  

lift, wheels to turn, tabs to pull and  

sliders to push; each strong enough to 

withstand even rough handling (although 

for this reason some may be a little bit  

stiff at first for little fingers).

Disappointingly there are only two 

‘proper’ pop-up pages: the half globe  

of Earth is an impressive standout 

structure and the double page comparing 

the launches of a manned Soyuz and  

an unmanned Ariane 5 will no doubt  

get a lot of wear as you launch the two 

rockets. The page on the International 

Space Station is also particularly well 

done, complete with docking Soyuz 

capsule and spacewalking astronaut.

It would have been nice to have seen  

a page showing the phases of the Moon,  

perhaps, and also while most facts are 

quite basic, they can sometimes seem  

a bit random and dry. Some of the 

language could be challenging for  

the suggested age range of five to eight  

year olds. But overall this is a good  

basic introduction to space that  

children will enjoy exploring. 

HHHHH

JENNY WINDER is a science writer, 

astronomer and broadcaster

Satellite
Innovation in Orbit

Doug Millard
Reaktion Books
£16 z HB

In the past six 
decades our 
planet has become 
surrounded by a 
swarm of space 
hardware, 
crowned by a 
geostationary 

ring of weather and comms satellites. 
Out of sight and mostly out of mind, 
this invisible infrastructure has 
transformed life on Earth.

Space specialist Doug Millard of 
the Science Museum in London looks 
back to the 17th century to explain 
the beginnings of this quiet revolution. 
It was Isaac Newton who first set out 
the theoretical underpinning of 
satellites, picturing a cannonball fired 
unfeasibly fast from an impossibly 
high mountain. The imaginative 
realm that Newton defined was 
colonised first by proto-science fiction 
writers Jules Verne and Edward 
Everett Hale, followed by theorists 
such as Konstantin Tsiolkovsky – he 
combined practical engineering with 
a metaphysical bent, regarding 
space as a place to perfect the 
human soul. It is no coincidence that 
the first true satellite eventually arose 
from Russia, Tsiolkovsky’s native land.

Today, satellites are the ultimate 
example of form following function. 
A bewildering array exists, but 
Millard proves a good guide to the 
various designs and orbits they 
inhabit. The author has worked at  
the Science Museum for half the 
Space Age, his work creating 
exhibits giving him personal insight 
into key figures. This well-illustrated 
book is at its best when he shares 
such memories (although more  
would have been welcome), helping 
personalise an era that, Millard 
argues, has barely begun. 
++++H

SEAN BLAIR writes for the European 

Space Agency website

The Ultimate 
Book of Space

Void  
The Strange Physics 
of Nothing
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1 DIY Desktop Planetarium
Price £31.14 • Supplier AstroMedia  
07864 912372 • www.astromediashop.co.uk

Keep track of planetary motions with this 
armillary sphere kit, made from concentric 
cardboard rings and foam rubber planets.

2 IDAS D1 QRO Light 
Pollution Suppression Filter
Price £249 • Supplier First Light Optics
www.firstlightoptics.com

This 2-inch filter suppresses the common 
emission lines associated with artificial light, 
with minimal changes to colour balance. It 
can be used with DSLR and CCD cameras.

3 Martian Meteorites
Price From £15 • Supplier Msg-Meteorites
http://msg-meteorites.co.uk

These fragments of Martian meteorites all 
have a proven provenance, and come with 
their own display box and ID card giving 
details of the meteorite it originated from.

4 Starwave Mini-AZ Mount
Price £179.99 • Supplier Altair Astro
01263 731505 • www.altairastro.com

Quick to set up and easy to use with a small 
refractor, this mount packs down to a tiny 
size, making it great for travelling. It requires 
no power source, comes with a 1kg 
counterweight and fits most standard tripods.

 
5  Meade Stella Wi-Fi Adaptor
Price £219 • Supplier Meade
01795 432702 • www.f1telescopes.co.uk

Control your Go-To telescope via this wi-fi 
adaptor, which eliminates the need for an 
external wireless network by creating its own 
hotspot. It’s controlled via a mobile device 
using the StellaAccess app (sold separately).

6  Triple Finderscope  
Holder Shoe

Price £59.80 • Supplier 365 Astronomy 
020 3384 5187 • www.365astronomy.com

This triple shoe lets attach up to three finders  
or guidescopes to your scope; you can even 
add a smartphone holder (sold separately) 
for easy access to apps. 

2

4

3
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My Leather Manbag

0333 1234 104

www.myleathermanbag.com

• Beautifully made luxury 

leather bags

• Exceptional service

• Fantastic Value

• Briefcases, Travel Bags, 

Tablet Covers, Laptop Bags, 

Messenger Bags, Wallets 

and more

• Please use code SN20  at 

checkout for 20% discount 

on all bags.

• Free delivery and returns

“My new bag is an utter 

delight. It is attractive, 

very well made and 

clearly a virtual lifetime 

purchase.” Wallace M.  
Verified Buyer

Start the New Year by treating yourself, have a look at our 

extensive range of leather bags and take 20% o�.

The Crazy Mustang Range 

of Leather Bags £99 in 

light or dark

High Reflectivity
Coating

www.orionoptics.co.uk

�����������������������������
���	����������
�������

tech enquiries: john@orionoptics.co.uk

Telephone 01782 614200

Our HI-LUX coating can be applied to almost any
reflector, in virtually any condition or no matter how
old. Improves the reflective efficiency of your mirrors.

Find out more on
our website: Optics >
Mirror Recoating
or call / email

NEW DISCOVERY�BLACK LIGHT

 s Get in touch and I will send you a prism, free of 
charge, so you can see the two prisms of coloured 
light around your body.

 s How to bounce your own shadow on to your chest. 
Why is there no black or white in the rainbows?

 s Read how we are all connected to the sun

Contact details:
Email: jv.moloney@btinternet.com or 

write to J V Moloney, 8 Mayflower 
Way, Farnham Common, Bucks, 

SL2 3TX

GALLOWAY ASTRONOMY CENTRE

Prices from only £26 pppn. Children and pets welcome. 
To book contact Mike Alexander: Craiglemine Cottage, Glasserton, Wigtownshire, 

Scotland DG8 8NE •  01988 500594 • enquiries@gallowayastro.com

www.gallowayastro.com

Discover the Night Sky in Galloway 
Located near the UK’s first Dark Sky Park, we can give you a personalised guided 
tour of the wonders of our beautiful night sky. With our large 16" Newtonian 
telescope the views of the planets, star clusters and galaxies are truly spectacular.

To learn more about the night sky or for help using a telescope our astronomy 
courses are for you. 

As a Skywatcher and Celestron dealer we offer free help and advice on buying a 
telescope. 

At the centre we also provide B&B style accommodation and evening meals.

Our Stargazer Gift Voucher is a great gift at any time.

AWR TECHNOLOGY
INNOVATIVE PRODUCTS

See us on stand 47 at 
ASTROFEST 10/11 Feb 2017.

GOTO for PUSH-TO scopes as 
at Royal Observatory Greenwich
Mount, Portable Pier, electronics 
test equipment, Sidereal Clock, 

Drive Systems and GOTO’s.

01304 365918
www.awrtech.co.uk

www.orionoptics.co.uk

tech enquiries: john@orionoptics.co.uk

Telephone 01782 614200
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Telescope Service
any make! any age!
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See our website
for full details

All 
mechanics
and
optics
checked

FIND THE TELESCOPE SERVICE LINK ON ALL PAGES

Telescope Service
any make! any age!
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Is this a new type of cosmic explosion?

H
undreds of objects that appear  

bright in X-ray wavelengths have 

been discovered in our own 

and neighbouring 

galaxies. Usually these are binary 

sources where a neutron star or 

black hole is stealing matter 

from an orbiting companion.

But in the course of other 

research, we have stumbled 

across a new type of source 

that flares suddenly and 

violently in X-rays, and 

we are not really sure  

yet just what they are.  

So far we have identified 

two objects that 

observationally resemble 

the binary sources, but 

every once in a while flare by 

a factor of at least a hundred 

in less than one minute. This is 

something that normal X-ray 

binary stars don’t do, either in the 

Milky Way or other nearby galaxies. 

That really caught our attention.

We observed that the flares tail off after about an 

hour, when they fade back to where they were before. 

You wouldn’t even know that something had happened 

to them if you weren’t watching during that hour. 

Unnoticed in the archives
My team did not witness the flares as they occurred. 

They were actually found in archived data from 

NASA’s Chandra X-ray Observatory and ESA’s X-ray 

satellite, XMM-Newton. The first one was found in 

late 2013, but the data was collected by Chandra in 

2003. The other one was recorded in 2007. Both  

had sat there unnoticed all that time!

Both objects appear to be embedded deep in 

globular clusters – tightly-packed balls of many 

hundreds of thousands of stars close to distant 

galaxies. This makes it difficult to determine their 

characteristics because it is hard to study one object 

against a backdrop of countless other stars.

One of our finds, near the elliptical galaxy NGC 

4636 in Virgo, 47 million lightyears away, has only 

been seen to flare a single time, so we have no idea 

how commonly this happens. The other one, near 
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at the University of 
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galaxy NGC 5128 (better known as Centaurus A) 

at a distance of 12 million lightyears, has been 

observed to flare six times in seven years, 

but it wasn’t viewed continuously. The 

observations were made over a total 

of 10 days, so flares seem to happen 

every day and a half or so. 

What we do know about 

these objects is that they 

are rare. And their 

variability is almost 

unprecedented in 

astronomy. Very few 

types of object change 

their energy output by 

more than 100 times in 

less than a minute, and 

those that do tend to end  

up destroying themselves,  

for example as supernovae. 

There is only one other type 

of object that can flare repeatedly 

at this kind of energy level, and 

that is a magnetar – a highly 

magnetised neutron star. But we don’t 

think these new finds are magnetars. For one 

thing, magnetars are very, very young. You would 

not expect to find them in globular clusters, which 

are made up of some of the oldest stars in the Universe.

Our best explanation for these new finds is that 

they are similar to common X-ray binaries, but  

that the black hole or neutron star’s companion is 

on a highly elliptical orbit. Once every orbit, the 

companion star comes very close to the compact 

object and large amounts of material from it get 

shifted over to it, literally in a flash. That would  

give a very large boost in energy output before the 

companion star moved away to the outer parts of  

its orbit and the emission dies down again. So if  

the star was orbiting once every day and a half,  

you would expect a flare every day and a half. 

We need to find more examples of these objects. 

The two we found so far were among around 7,000 

sources that we checked out, which shows how rare 

they are! We would like to finish going through the 

archived observations by Chandra and XMM-

Newton, to search for more, and to get telescope 

time to study the objects we have already found to 

pin down the pattern of their variability.N
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WHAT I REALLY WANT TO KNOW IS…
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hundred times brighter in a matter of seconds
INTERVIEWED BY PAUL SUTHERLAND

Centaurus A as seen  
by the Chandra X-ray 
Observatory and (inset) 
the mystery flare within
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WHEN TO USE THIS CHART
The chart accurately matches the sky on the dates and times 
shown. The sky is different at other times as stars crossing it set 
four minutes earlier each night. We’ve drawn the chart for 
latitude –35° south.

Gemini is blessed with some  

superb double stars. Mekbuda  

(Zeta (c) Geminorum; RA 07h 04.1m, 

dec. +20° 34’), with its mag. +4.0 and 

+7.7 components separated by 100 

arcseconds, is ideal for binoculars. The 

fainter star looks distinctively 

yellow compared to its 

white partner.

Look 4° east- 

northeast of 

Mekbuda to find 

mag. +3.6 Wasat (Delta (b) Geminorum). 

A snug 6 arcseconds away is its mag. +8.2 

red companion. But the true gem of Gemini 

is found 2.4° east-southeast of Wasat. The 

Eskimo Nebula, NGC 2392 (RA 07h 29.2m, 

dec. +20° 55’; pictured) is a stunningly blue, 

mag. +9.2 planetary nebula with a 

distinctive mag. +10.1 central 

star in a bright core. A mottled 

fainter region surrounds 

it. A distinctive mag. +8.2 

star lies 2 arcminutes 

south of the nebula.

'((3�6.<�2%-(&76

Venus is at its brightest for the year at 

mag. –4.8, low in western evening sky, 

setting around the end of twilight. Mars 

follows swiftly, setting 30 minutes later. 

The Red Planet passes Uranus during the 

month, with a closest approach of 0.6° on 

the evening of the 27th. Jupiter arrives around 

22:00 EST mid month and transits in the 

pre-dawn sky. Saturn rises around 01:00 EST 

mid month. Mercury’s morning apparition 

comes to an end; it’s best seen early in the 

month while still at a reasonable altitude.
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Brilliant Venus can’t be missed low  

in the early western evening sky. This 

planet is slowly sinking into the solar glare 

as it approaches inferior conjunction 

(between Earth and the Sun) next month. 

The planet has been steadily moving 

towards us and is growing in size as its phase 

shrinks. As February opens, binoculars 

show a 30-arcsecond disc with a phase similar 

to a first quarter Moon. At month end 

Venus will have grown to 45 arcseconds but 

will have reduced to a slim crescent.

67$56�$1'�&2167(//$7,216

The northern evening sky is blessed 

with three of the brightest and 

nearest open star clusters – all visible to 

the naked eye. Taurus is home to two of 

them. The Hyades (the V-shaped Bull’s face) 

is the closest to Earth, with its members 

spread over 6°. The Pleiades (M45) is 

impressive with its main ‘Seven Sisters’ 

stars fitting within a 1° circle. The third is 

the Beehive Cluster (M44) in Cancer, which 

spans close to 1° but due to its multitude  

of fainter stars appears as a hazy blob.
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