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Melanie Windridge
Plasma scientist

Melanie 

explains 

your options 

when it comes 

to hunting 

the aurora – whether 

you want to go by road, 

sea or air. Page 44

Steve Richards
Equipment expert

Steve reveals 

how you  

can make an 

autofocuser 

for a DSLR 

to take the pain out  

of wide-field astro 

imaging. Page 81
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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 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

We open this month’s 
issue with a rather special 
Eye on the Sky, featuring 
the winners of the 2017 
Insight Astronomy 
Photographer of the Year 
competition. They 
represent some of the 

most beautiful and innovative astro images 
that I and the other judges have seen this year. 
See them for yourself on page 6, and find  
the runner-up images online in the Bonus 
Content section – turn to page 5 for the code.  

The aurora category was particularly strong 
this year, and the winning image is one of 
my favourites from the competition. If you’re 
inspired to see the awe and magnificence of 
the Northern Lights yourself, Melanie 
Windridge outlines the myriad ways you 
can travel and stay in the auroral zone on 
page 44. Some are not for the faint-hearted!

As well as undoubted aesthetic appeal, 
astrophotos have a second string: they can 
be added to the scientific record of our  
night skies. By annotating some extra info, 
images of meteors, variable stars or aurorae, 
become a valuable resource for astronomers 
to conduct research with. This month on 
page 73 we start the first in a new series, 
Imaging for Science, in which Sky at Night
presenter Pete Lawrence looks at areas of 
astronomy where your images can make a 
real difference to science, starting this 
month with the Sun.

Pete Lawrence
Sky at Night presenter

Pete 

kickstarts 

our new 

multi-part 

series on 

taking scientifically useful 

images with a close-up 

look at the Sun. Page 73

And 60 years ago this month, the world 
learned of the launch of Sputnik. On page 32 
Michael Lachmann remembers the small 
Soviet probe that made the first orbit of 
Earth and launched the Space Age.

Enjoy the issue!

PS Our next issue goes on sale 19 October.

Chris Bramley Editor

Pippa Goldschmidt
Astronomy writer

Pippa reviews 

Universes: 

Exploring the 

Astronomical 

World – a 

reminder of how humans 

have been inspired by 

the night sky. Page 102
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The Sky at Night
Forty thousand tonnes of space rocks 
and dust falls to Earth every year.  
In the August episode of The Sky at 
Night, the team turn their attention 
to this cosmic debris. Maggie looks 
for micrometeorites on the roof of 
the Norman Lockyer Observatory, 
while Chris explores the threat of a 
massive meteorite impact on Earth. 
Meanwhile, Pete Lawrence reveals 
the best way to observe the Perseids.

Pale Blue Dot: 
Audiobook download

The late Carl Sagan reads 
the first chapter of his 1994 
book, examining Earth’s 
place in the Universe.

IAPY 2017: An 
astrophoto gallery

View the winners, runners 
up and highly commended 
images from this year’s 
astro imaging competition.

Highlights
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Z Eye on the sky

Z ([WUD (402'��OHV

Z Binocular tour

Z Equipment review guide

Z Desktop wallpaper
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Z Deep-sky tour chart

and much more…
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BBC Sky at Night Magazine reveals 

the 2017 winners of the world’s biggest 

astrophotography competition

YOUR BONUS CONTENT

View a gallery of the winners, runners up and the highly 
commended images from this year’s competition

Eye on the sky 
SPECIAL

Overall winner/ 
Stars & Nebulae X

The Rho Ophiuchi Clouds
ARTEM MIRONOV (RUSSIA)

Hakos Farm, Windhoek, Namibia, 6 August 2016
Equipment: Canon EOS 5D Mk II DSLR camera, Sky-Watcher 200P 

reflector, Sky-Watcher HEQ5 Pro SynScan mount.

Every year, the Insight Astronomy Photographer of the Year 

competition sees top astrophotographers submit incredible 

images in a range of categories, from the Sun and Moon, 

planets of the Solar System and aurorae, to deep-sky nebulae 

and galaxies. The 2017 competition received entries from 

photographers in more than 90 countries across the world.

This year’s winning images are now on display in a free 

exhibition at the Royal Observatory Greenwich. If you 

find yourself inspired and would like to enter next year’s 

competition, visit www.rmg.co.uk/royal-observatory/insight-

astronomy-photographer-year for more information.
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s$XURUDH

*KRVW :RUOG
MIKKEL BEITER (DENMARK)
Stokksnes, Iceland, 5 October 2016
Equipment: Canon EOS 5D Mk III DSLR camera, 24mm lens.

s2XU 0RRQ

%OXH 7\FKR
LÁSZLÓ FRANCSICS (HUNGARY)
Budapest, Hungary, 12 December 2016
Equipment: ZWO ASI290MM camera, Sony Alpha SLT-A99 DSLR 
camera, 10-inch reflector, Sky-Watcher EQ6 Go-To mount.

S 6N\VFDSHV

3DVVDJH WR WKH 0LON\:D\
HAITONG YU (CHINA) 
Xinglong, Hebei Province, China, 9 April 2016
Equipment: Sony _7s ILCE-7s camera, 85mm lens.
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W Galaxies

M63: Star 
Streams and  
WKH 6XQ�RZHU
Galaxy
OLEG BRYZGALOV 
(UKRAINE)
Rozhen Observatory, 
Smolyan Province, 
Bulgaria, 6 April 2016
Equipment: QSI 
583wsg CCD camera, 
10-inch homemade 
reflector, White  
Swan 180 mount.

T 3HRSOH
��6SDFH

Wanderer in 
3DWDJRQLD
YURI ZVEZDNY 
(RUSSIA)
El Chaltén, Santa 
Cruz Province, 
Argentina, 27 
September 2016
Equipment: Sony _7s 
camera, iOptron 
Sky-Tracker mount, 
18mm lens.
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s Robotic Scope

(QFRXQWHU RI &RPHW DQG 3ODQHWDU\ 1HEXOD
GERALD RHEMANN (AUSTRIA)
Tivoli Farm, Khomas, Namibia, 5 June 2016
Equipment: FLI Microline ML 16200 CCD camera, ASA 12-inch 
Astrograph Newtonian reflector, ASA DDM85 mount. 

s Our Sun

0HUFXU\ 5LVLQJ
ALEXANDRA HART (UK)
Preston, Lancashire, UK, 9 May 2016
Equipment: Point Grey Grasshopper3 CCD camera, TEC 140 refractor, 
Sky-Watcher EQ6 Go-To mount, Solarscope DSF-100 hydrogen-alpha filter.

s 3ODQHWV��&RPHWV���$VWHURLGV

9HQXV 3KDVH (YROXWLRQ
ROGER HUTCHINSON (UK)
London, UK, 25 March 2017
Equipment: ZWO ASI174MM camera, Celestron C11 EdgeHD Schmidt-
Cassegrain, Celestron CGE Pro mount.
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W <RXQJ $VWURQRP\
3KRWRJUDSKHU RI WKH <HDU

Saturn

OLIVIA WILLIAMSON (UK, AGED 13)
Abu Dhabi, United Arab Emirates,  
27 May 2016
Equipment: ZWO ASI224MC CMOS camera, 
Celestron C11 EdgeHD Schmidt-Cassegrain, 
Sky-Watcher AZ-EQ6 Go-To mount.

s 6LU 3DWULFN 0RRUH 3UL]H
IRU %HVW 1HZFRPHU

7KH &RQH 1HEXOD��1*&������
JASON GREEN (GIBRALTAR)
Frenegal de la Sierra, Badajoz, Spain,  
10 January 2017
Equipment: QSI 660wsg-8 mono CCD camera, 
William Optics FLT 132 triplet apo refractor, 
Celestron CGE Pro mount.
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COMMENT
by Chris Lintott

The latest astronomy and space  
news written by Elizabeth Pearson

Our experts examine the hottest  
new astronomy research papers

CUTTING
EDGE

PLUS

Bulletin 15 CHRIS LINTOTT
17 LEWIS DARTNELL

New observations of the surface a dying star 
have been used to create the best ever map of a 
stellar surface other than the Sun. The images, 
taken using the Very Large Telescope 
Interferometer (VLTI), will help uncover what 
happens during the final stages of a star’s life.

The star is Antares, the red supergiant in the 
constellation of Scorpius known as the ‘Rival of 
Mars’, which is nearing the end of its life. The 
VLTI was used to measure the velocity of gas across 
the star’s surface, which was then reconstructed 
into a full image of the stellar atmosphere.

“How stars like Antares lose mass so quickly 
in the final phase of their evolution has been a 
problem for over half a century,” says Keiichi 
Ohnaka from the Universidad Católica del 
Norte in Chile, who led the study. “The VLTI is 
the only facility that can directly measure the 
gas motions in the extended atmosphere of 

Antares – a crucial step towards clarifying this 
position. The next challenge is to identify what’s 
driving the turbulent motions.”

Normally matter moves around a star by 
convection, which transfers energy from the 
core to the outer atmosphere. However, Antares’ 
outer atmosphere appears to be more turbulent 
than expected if convection alone was at play  
– some currently unknown process must also  
be at work.

“In the future, this observing technique  
can be applied to different types of stars to  
study their surfaces and atmospheres in 
unprecedented detail. This has been limited  
to just the Sun up to now,” says Ohnaka.  
“Our work brings stellar astrophysics to a new 
dimension and opens an entirely new window  
to observe stars.”
> See Comment, right

The scientific excitement 
over these observations  
of Antares centres on the 
careful mapping of the 
velocity of the gas, but 
science aside, I can’t  
stop looking at the 
reconstructed image itself.

The image shows a 
familiar star – something 
I’ve seen again and again 
in the night sky – revealed 
for the first time as more 
than just a speck of light. 
Something about the fact 
that we’ve reached the 
point of technological 
development that allows 
us to do this really  
speaks to me.

I felt the same when  
the Hubble image of 
Betelgeuse was released 
years ago, and I’ve never 
looked at Orion without 
thinking of it since. Great 
moments in astronomy 
often come when 
something familiar is 
revealed in new detail; 
think of New Horizon’s 
breathtaking images of 
Pluto, until then a blurry 
dot. This, to me, is one  
of those historical 
moments, and I’ll look  
on Antares each summer 
with new wonder.    

CHRIS LINTOTT co-
presents The Sky at Night

Best ever image taken of a

STELLAR SURFACE
A new map shows gas velocities on supergiant Antares

Our new best glimpse of 
Antares in Scorpius; the VTLI 

revealed turbulence in its 
atmosphere that so far  

eludes explanation
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Cassini mission comes to an end

On 15 September, the Cassini mission drew to  
a close when the probe plunged into Saturn’s 
atmosphere. The probe’s demise has been in 
motion since 22 April, when a gravitational nudge 
from Titan set it on a collision course with the 
planet. It’s hoped that disposing of the spacecraft 
in this way will protect Saturn’s potentially 
habitable moons from contamination.

“The Cassini mission has been packed full of 
scientific firsts, and our unique planetary 

revelations will continue to the very end of the 
mission as Cassini becomes Saturn’s first planetary 
probe, sampling Saturn’s atmosphere up until the 
last second,” says Linda Spilker, Cassini project 
scientist from NASA’s Jet Propulsion Laboratory in 
Pasadena, California. Over its 20-year mission, 
the spacecraft has examining the gas giant’s great 
storms, flown through its rings and given us our 
closest views of its icy moons.  
https://saturn.jpl.nasa.gov

Twenty years after its launch, the probe will have a Grand Finale

ESA 

ASTRONAUTS 

IN CHINA
ESA astronauts 

Samantha Cristoforetti 

and Matthias Maurer 

(pictured) trained in 

China alongside 16 

taikonauts this August. 

ESA hopes to collaborate 

with China on its space 

station, and so Maurer 

and Cristoforetti spent 

nine days conducting a 

mock water landing using 

the Shenzhou capsule 

that would bring them 

home after such a mission.

“Language and cultural 

differences are 

obviously a challenge, 

but also add value, as 

we are all focused on 

the common goal of 

space exploration,”  

says Cristoforetti.  

NEWS IN

BRIEF

SUPERNOVA 

SLAMS STAR
A supernova has been 

observed slamming into 

its companion star. The 

supernova was a Type 

Ia, which occurs when a 

white dwarf star accretes 

matter from a companion 

until it is dense enough 

to detonate. The 

shockwave of the 

supernova then struck 

the companion, creating 

a bright blue glow that 

the observers captured 

using a global network 

of robotic telescopes. 

This blue glow indicates 

that the companion must 

have been large, at 

least 20 times the  

radius of the Sun. 

New black hole in Milky Way
A new black hole has been found at the centre of the 

Milky Way, but this one isn’t supermassive – it’s a 

rarely seen intermediate mass black hole.

It was uncovered when researchers from the Keio 

University in Tokyo used ALMA to observe a molecular 

cloud 60 parsecs from the Milky Way’s centre. The 

emissions emanating from the cloud suggested it 

contained a black hole 100,000 solar masses in size.

Most black holes we know of are either stellar 

sized or supermassive, such as Sagittarius A*  

at the heart of our Galaxy, which is 40 times more 

massive than the new discovery. Supermassive  

black holes existed as early as a few hundred million 

years after the Big Bang, but it’s uncertain how  

they grew to that size so quickly. 

It’s thought that intermediate sized black holes 

like this one could hold the key to that mystery but 

they have remained stubbornly hard to find, with 

only a few candidates known. The team plan to use 

this discovery to develop new techniques so they 

can fine more black holes of this class in the future.

www.keio.ac.jp/en

Cassini was sent to its 
doom to prevent it from 

contaminating any of 
Saturn’s moons

The black hole is the 
second largest known in 

the entire Milky Way
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Several of the Earth-sized planets around red dwarf 
TRAPPIST-1 could host water after all. New Hubble 
observations of the star’s ultraviolet emission 
combined with the latest age estimates of the system 
suggest that the star has not baked all the planets dry. 

TRAPPIST-1 caught the attention of exoplanet 
researchers earlier this year, when it was announced 
that it was home to seven Earth-sized planets.  
Three of these are in the habitable zone where  
water can persist on the surface as a liquid. Since 
then a slew of follow-up observations have been 
made of the entire system.

One team were able to determine that the star is 
between 5.4 and 9.8 billion years old – the upper 
limit is more than twice as old as our Sun. They 
reached this conclusion by looking at the star’s 
composition, rate of flaring and its speed through 
the Milky Way. An elderly star could have a 
profound impact on the habitability of its planets, 
as it means that they have been subjected to the 
ravages of stellar radiation for far longer than any  
in our Solar System. Another recent study with 
Hubble investigated how much ultraviolet  
radiation the star has subjected its planets too.

“Ultraviolet radiation is an important factor in 
the atmospheric evolution of planets,” says Vincent 
Bourrier from the Observatoire de l’Université  
de Genève, who led the study. “As in our own 
atmosphere, where ultraviolet sunlight breaks 
molecules apart, ultraviolet starlight can break 
water vapour in the atmospheres of exoplanets  
into hydrogen and oxygen.”

Assuming the star is eight billion years old, 
Bourrier’s team found that while the inner two 
planets would have lost 20 Earth oceans’ worth  
of water, the outer planets will have lost much  
less. This means that they could still host  
water, including the three which lie in the  
star’s habitable zone. 

“While our results suggest that the outer  
planets are the best candidates to search for  
water with the upcoming James Webb Space 
Telescope, they also highlight the need for 
theoretical studies and complimentary observations 
at all wavelengths to determine the nature of  
the TRAPPIST-1 planets and their potential 
habitability,” says Bourrier. 
www.trappist.one

The seven planets have been blasted by radiation for billions of years 

TRAPPIST-1’s 
ancient worlds could

hold water

NEWS IN

BRIEF
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After almost 600 years, 
researchers have found 
the source of a nova 
that was seen in 1437.
In the 15th century, 
Korean astronomers 
recorded a ‘new star’ 
that appeared in the tail 
of Scorpius for 14 days. 
Researchers tracked 
down the pair of stars 
thought to have caused 
the nova by finding the 
gas shell created by the 
explosion, then tracking 
it back to its origin. The 
binary system now 
undergoes smaller 
‘dwarf nova’ eruptions. 

0<67(5<2)

5867< 52&.
The 45-year-old 
mystery of why an 
Apollo 16 Moon rock 
had rust on its surface 
may finally have been 
solved. Water is 
needed for rust to form 
but the lunar surface is 
incredibly dry, and 
always has been. Even 
the rock’s chemistry 
suggests it formed in a 
lunar interior devoid of 
water. However, the 
team found that the 
rock contains a high 
quantity of the lighter 
isotopes of zinc, which 
could have formed the 
rust. “Zinc is a volatile 
element, so it behaves 
a bit like water under 
conditions of Moon 
formation,” says James 
Day from Scripps Institution 
of Oceanography. 

This illustration 

of a sea on one 

of TRAPPIST-1’s 

worlds might be 

more plausible 

than we realised 
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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.
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F
or the past five years, I’ve been telling 

audiences at talks that a vast number of 

free-floating planets exist, out between 

the stars. I’ve enjoyed ending on the 

thought that the most typical type of planet may  

be one which has cut loose from its parent star, 

slung out into interstellar space. But now new 

results suggest that might all be wrong.

Such planets can’t be detected by any of the 

normal methods, which rely on spotting a planet’s 

effect on its star. Instead, astronomers use a 

technique that relies on the bending of light by 

gravity – gravitational lensing. Lensing is most 

familiar from studies of distant galaxies, their 

images bent into long, blue arcs by nearby  

clusters, but here the lensed sources are stars.

Surveys like the Optical Gravitational Lensing 

Experiment (OGLE) – the Polish-led project  

based in Chile behind these latest results  

– stare at the galactic centre, monitoring the 

brightness of tens of thousands of stars. If  

one of them brightens and then fades in a 

distinctive pattern, then we can conclude that  

some massive body passed in front of it, bending 

and magnifying its light. 

The speed with which the star brightens and  

then fades tells you how large the interloper is;  

a Jupiter-sized planet will create a microlensing 

event lasting only a couple of days, so rapid  

repeated measurements of the target stars are 

needed. The first group to really do that used a 

telescope on Mount John in New Zealand, and 

found, using data from 2006 and 2007, a handful  

of events that represented Jupiter-sized planets 

floating freely in space.

Because the odds of the precise alignment  

needed to cause microlensing are so low, even  

a handful of observed events indicates a vast 

collection of planets. The original paper concluded 

that there were likely two such planets for  

every single main-sequence star in the galaxy, 

hundreds of billions of them. 

Now the results for 2010 to 2015 using the more 

powerful OGLE survey are out, and they tell a 

different story. Very few events consistent with the 

presence of free-floating, Jupiter-sized worlds were 

found, and the maximum number of such worlds is 

now placed at one for every four stars. It might be 

even lower. The previous result was either due to 

mistakes caused by the lower resolution of the 

images used in the survey, or perhaps by chance  

– with only a few years’ data to go on, the team may 

just have got lucky, observing more microlensing 

events than their fair share.

The new limit is good news for our theories of 

planet formation. We can explain the odd escaped 

giant planet, lost due to gravitational interaction 

with its neighbours, but had been struggling to explain 

quite so many. The team also point to a couple of 

intriguing signals, suggesting the presence of smaller, 

Earth-sized worlds – enough to make me wait eagerly 

for the next generation of microlensing results to 

tell us about what’s out there between the stars.

CHRIS LINTOTT was reading… No large population  

of unbound or wide-orbit Jupiter-mass planets  

by Przemek Mroz et al  
Read it online at https://arxiv.org/abs/1707.07634

Our experts examine the 
hottest new research

Most rogue planets 
simply don’t exist
Though some planets do range free through the 
*DOD[\��WKHUH DSSHDU WR EH IHZHU WKDQ��UVW WKRXJKW

CUTTING
EDGE

“The new limit is good. 
We can explain the 
odd escaped giant 
planet, but had been 
struggling to explain 
quite so many”

Þ The majority of rogue 
planets are believed to  
be Jupiter-sized gas giants



pressure found 10,000km under 

the surface, it’s thought the 

hydrocarbons convert into 

diamond, which then rain  

down on the centre.

To recreate this, researchers 

subjected polystyrene, which is 

composed of hydrocarbons, to 

intense heat and pressure at the 

SLAC National Accelerator 

Laboratory. When shockwaves 

were sent through the material, 

nano-sized diamond crystals formed, though they 

only lasted 50 quadrillionths of a second. Under the 

conditions on an ice giant, however, these crystals 

would be larger and last longer. 

https://www6.slac.stanford.edu

October 1992
On 11 October 1992, The Sky at 
Night team turned its attention on 
the Anglo-Australian Telescope (AAT), 
and its investigations of Venus.

The AAT is a 3.9m scope at 
Siding Spring Observatory, 
originally a joint venture between 
Australia and the UK. While 
primarily an optical facility, it was 
only by observing in the infrared 
that the AAT could peer through 
the planet’s thick atmosphere.

At these wavelengths, the 
telescope could see the water 

It’s raining gems

Distant galaxy phones home 

The glittering weather of ice giants has been recreated on Earth

A new burst of radio signals has been seen 

originating from a known repeating fast radio burst 

(FRB) on 26 August 2017. The signal was found by 

the Breakthrough Listen project, which scours the 

skies looking for signs of intelligent life.

The bright burst of radio waves was first seen 

coming from a dwarf galaxy three billion lightyears 

away in 2012 and labelled FRB 121102. A second 

burst was seen in 2015.

The latest observations will help researchers unpick 

the cause of these mystery events. One possibility is 

that they are caused by spinning magnetic neutron 

stars, though Breakthrough Listen monitors the 

FRBs for a more exotic reason – to determine if they 

are signals from a distant alien race.

www.breakthroughinitiatives.org

The diamond rain that has long been thought to fall 

on ice giants like Uranus and Neptune has finally 

been recreated in a lab.

The ice giants consist of layers of hydrocarbon 

ices over a solid core. Under the intense heat and 
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content at different heights 
throughout the planet’s atmosphere. 
The results seemed to suggest the 
planet was very dry, with what 
water there was being uniformly 
distributed. This contradicted earlier 
results, which implied that the 
planet was much wetter. 

We now know that Venus’s 
atmosphere contains only 0.002  
per cent water, 200 times less than 
Earth. It’s thought that it was once 
much wetter but the solar wind 
stripped the molecules away.

STAR PROVES 
RELATIVITY
The subtle effects of 
relativity on the stars 
orbiting the supermassive 
black hole at the heart 
of our Galaxy have been 
seen for the first time in 
recent observations 
with ESO’s Very Large 
Telescope. “The 
galactic centre really is 
the best laboratory to 
study stars in a 
relativistic environment,” 
says Marzieh Parsa, 
lead author of the 
study. “I was amazed 
how well we could 
apply the methods we 
developed with 
simulated stars.” 

NEWS IN

BRIEF

INSIGHT IS  
ON TRACK
The next spacecraft 
bound for Mars’s 
surface, NASA’s InSight 
mission, has recently 
resumed testing. The 
static lander was 
planned with a 2016 
launch in mind, but was 
delayed due to a leak 
in the vacuum container 
around the mission’s 
seismometer, which  
has been repaired. 
InSight will now 
undergo testing to 
prepare it for launch  
in May 2018, to reach 
the Red Planet in 
November that year. 
Once in place it will 
examine Mars’s  
interior, helping 
geologists to 
understand the Red 
Planet’s formation.

� Fast radio bursts are eruptions of cosmic radio  
waves that last only for a fraction of a second

skyatnightmagazine.com 2017

LOOKING BACK THE SKY AT NIGHT

� The AAT suggested that Venus 
was much drier than anticipated

Diamond rain is 
thought to fall on ice 
giants like Neptune

16
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T
he activity of our Sun in terms of the 

number of sunspots, flares and coronal 

mass ejections varies over the course  

of an 11-year cycle. But these cycles  

are not all equal – some are particularly active, 

whereas others occur in very low minimums.  

The Maunder Minimum from about 1645 to  

1715 was a particularly quiet period. The question  

is whether there is a pattern behind when these 

‘grand minimums’ occur.

Andrey Tlatov of Pulkovo Observatory in  

Russia and Alexei Pevtsov of the National Solar 

Observatory in the US used a statistical analysis  

to check for patterns in the solar activity levels. 

Sunspot observations only go back around 400 

years, to the beginning of the telescope era, but 

indirect measurements such as the amount of the 

isotope carbon-14 in tree rings provide data 

stretching back over 10,000 years. Carbon-14 is 

produced in Earth’s atmosphere by cosmic rays, 

which are affected by the strength of the Sun’s 

magnetic field and thus solar activity levels. By 

reconstructing solar activity back through history 

in this way, Tlatov and Pevtsov estimate that the 

Sun spends about 15 per cent of its life in grand 

minimum phases. They found that grand minimums 

occurred in 1683 (the Maunder Minimum) and  

360 AD, as well as 760, 2870, 3320, 3935, 6410, 7020, 

7560, 8210 and 9210 BC. 

Curiously, Tlatov and Pevtsov discovered that 

grand minima tend to occur in groups – two or three 

separated by 400-600 years, and then a gap of a 

millennium or two before the next cluster. The most 

recent minimum, the Maunder Minimum, began 

almost four centuries ago and so if this pattern is 

indeed true then we could now be approaching the 

timing for another grand minimum. Tlatov and 

Pevtsov calculate that this could occur in the year 

2090, plus or minus 20 years. What’s more, based on 

a pattern they found in the past, they say it’s possible 

that the 2090 minimum could be even deeper, with 

less solar activity than the Maunder Minimum. 

The Maunder Minimum roughly coincided with 

the middle of a period of history that has been 

dubbed the Little Ice Age, when Europe and North 

America experienced particularly cold winters. It’s 

been proposed that the decrease in sunspot activity 

at that time could have affected the climate systems 

to create this regional cooling, although exactly how 

this might work isn’t understood. Solar activity 

clearly isn’t the whole story, as the Little Ice Age 

began well before the minimum and even during 

this period some winters were much milder than 

others, but the next grand minimum could 

potentially have an effect on our regional climate. 

Either way, solar astronomers over the coming 

decades will be keeping a very close eye on our Sun 

to see how these activity cycles develop. We’re 

already seeing indications that we might be heading 

into another grand minimum – the current solar 

cycle has so far been the weakest of the past 115 years.

LEWIS DARTNELL was reading… On the timing of  
the next great solar activity minimum by A G Tlatov  

and A A Pevtsov  

Read it online at www.sciencedirect.com/science/

article/pii/S0273117717303381

Our experts examine the 
hottest new research

Our Sun could be 
heading for a slump
An analysis of past solar activity suggests the Sun 
may be on course for a new Maunder Minimum

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 Maunder 
Minimum roughly 
coincided with the 
middle of a period  
of history dubbed  
the Little Ice Age”

The less active 

the Sun is, the 

more infrequently 

sunspots will 

appear
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Our pick of the best events from around the UK

What’s on

International Astronomy Show
Stoneleigh Park, Warwickshire, 13-14 October 2017
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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.

Stargazing at  
Abriachan Forest
Abriachan Forest car park, Inverness, 13 October, 8pm

An evening of 
dark-sky stargazing 
with binoculars and 
telescopes in the 
Highlands. If 
conditions are poor, 
talks and a Q&A will 
be held at the 

Abriachan Forest classroom. The event is free, but due 
to parking and site space limitations it is advisable to 
check with the organisers prior to the event. Visit the 
Highland Astronomy Tours Facebook page or astronomer 
Stephen Mackintosh’s website for more info.
www.modulouniverse.com

Wirral Star Party
Wirral Country Park, Thurstaston, 28 October, 7pm

Liverpool 
Astronomical 
Society hosts  
an evening of 
observing to 
welcome the  
new season. 
Experienced 
amateur 
astronomers will be 

on hand to help newcomers, with telescopes available 
and the opportunity to observe lunar craters, galaxies 
and deep-sky objects. The event will also include talks 
on astronomy. The star party is free and open to all.  
https://liverpoolas.org

The International Astronomy Show 
returns to Stoneleigh Park for a  
weekend of planetarium shows, 
astronomy stalls and vendors.

Running Friday and Saturday, the 
show is a great opportunity for 
astronomers young and old to come 
together to meet fellow stargazers and 
learn more about this amazing hobby.

As always, IAS 2017 features two 
days of talks from expert speakers. The 
Sky at Night’s Chris Lintott will talk about 
the citizen science project Galaxy Zoo, 
which enables the public to take part in 
the exploration of the Universe. Solar 
expert Dr Helen Mason OBE will discuss 
what science has taught us about the 

dynamic Sun, and what we don’t yet 
know. Other talks include a look at the 
discovery of exoplanet Proxima b, the 
Juno and Cassini missions, dark matter, 
the TRAPPIST-1 system, the life and 
legacy of ‘the last man on the Moon’ 
Gene Cernan, and lectures on 
astrophotography and image processing.

Plus, if you enter your best astrophotos 
there’s a chance to have them appear on 
the big screen during the show. Tickets 
are £8 per day in advance, and 
under-16s go free when accompanied by 
an adult. Block booking offers are also 
available. For more information and to 
book tickets, visit the IAS website.
www.ukastroshow.com

� As well as two days of talks, IAS gives you the chance to see the latest scopes up close

Manchester Science Festival
Various locations, 19-29 October

A range of space related 
events is taking place across 
Greater Manchester. Build a 
Lego space rover; hear a 
musical performance using 
sounds captured from deep 
space; step inside an 
inflatable planetarium to 
learn about meteorites and 
fireballs, and discover a 
digital arts project revealing 

the dangers of space junk. There will also be live 
science shows and practical observing at the nearby 
Jodrell Bank Observatory.
www.manchestersciencefestival.com

WHAT’S ON OCTOBER 19

skyatnightmagazine.com 2017

PICK
OF THE 
MONTH

SOMETHING IS WRONG

WITH THE MOON

Chris and Maggie explore some of 

the latest discoveries about our 

lunar neighbour that are helping  

us learn more about its origins and 

history. Plus, they meet a research 

team that may have made a unique 

discovery: a moon orbiting a planet 

outside our Solar System.

*Check www.bbc.co.uk/skyatnight  

for subsequent repeat times

The leading formation theory is that the 
Moon is a chunk of the proto-Earth

 Four, 8 October, 10pm (first repeat Four, 12 October, 7.30pm)*

BEHIND THE SCENES 
THE SKY AT NIGHT IN OCTOBER



Astroshop.co.uk

Contact

Astroshop.co.uk � c/o nimax GmbH

Otto-Lilienthal-Straße 9 � 86899 Landsberg � Germany

Address Phone

+49 8191 94049-61
Mail

service@astroshop.co.uk

Omegon Autoguiding Sets: 

HOW TO CAPTURE THE ASTRO�IMAGE, WHICH YOU 

HAVE ALWAYS DREAMED ABOUT, WITH AN OMEGON 

GUIDE SET.

Astrophotography has become simpler, if you have the right tools. We have the newest 

generation of highly accurate sensors, along with the modern design of mini guide scopes, to 

thank for such a development.  With the Omegon guide set in 50 mm and 60 mm, capturing 

that awe-inspiring image is child’s play.  The guide scope is no longer as large as a normal 

finder.  Mount it into the finder shoe of your telescope and get started!  Now long-exposure 

astrophotography is even compatible with smaller telescopes, which were previously unable 

to accommodate large equipment.

An astro camera with software is part of the Omegon guiding set: the precise ToupTek 

MonoGuider searches out a guiding star and you only need to give the software a command.  

The result is amazing, well tracked astro-photos.

GUIDE SCOPE - Like a classic 
guide scope but smaller, lighter 
and immediately ready for use

1.25" HELICAL FOCUSER - 
Scaled for precise focus with a 
10 mm hub, preventing camera 
rotation

APTINA CHIP - Highly accurate 
and low-noise with 1280x960 
px resolution

VIXEN�STYLE PRISM RAIL - 
Enables quick mounting 

GUIDE SCOPE BRACKETS - 6 
positioning screws for precision 
set-up

TEMPERED LENS - Available 
in 50 mm or 60 mm

TOUPTEK CAMERA - ST-4 
Port, up to 50 images per 
second, with Software
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More information and advice available at astroshop.co.uk
Enter the product number in the search field.

52858 £253.00
Omegon 50 Easy Autoguiding Package

£269.0052859
Omegon 60 Easy Autoguiding Package

Available in two designs:

get to the point



E

arlier this year 

I realised  

with great 

excitement 

that I had been invited 

out to the US for a 

meeting just two weeks 

before the total eclipse of 

the Sun that ran right 

across the continent.

My meeting was in 

Silicon Valley, so the 

next choice was where to 

view the eclipse from. 

Whatever happened,  

I needed to travel north 

to get into the narrow 

path of totality. But with 

the width of the US to 

choose from, I had to 

decide which state I should head for.

The coasts were out: there was too  

much probability of cloud cover and  

we were travelling a long way to see it.  

So inland it was. The track of totality 

stretched from coast to coast but was  

only around 100km deep – a tiny area  

with huge numbers of people expected  

to flood in. Another challenge was 

accommodation. When I came to finding  

a place to stay it was three months before 

the event and already everything was  

three times more expensive than usual  

and there was next to nothing left!

I eventually found a place within the  

zone of totality – in Albany, Oregon  

– where we would get one minute and  

56 seconds of totality out of a maximum  

of two minutes and 41 seconds. We arrived N
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The Sky at Night presenter experienced the chills  
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the day before. Despite the many warnings 

of traffic hold-ups and delays, they didn’t 

materialise and so there was time to find a 

field with a good viewpoint where we 

could see the glorious event unobscured.

On the morning of the eclipse we woke up 

early, had a quick breakfast and made our 

way out to the field. There was a good crowd 

of people there already, which added to the 

excitement, but it did not feel too crowded.  

Shall I compare thee...

As we approached totality what was a 

summer’s day changed rapidly. As more  

of the Sun became obscured it stayed 

bright, but there was a decided chill in  

the air. The landscape seemed strange:  

the light looked like what you’d normally 

see on a sunny day, but it was too dim. 

Birds started flocking as 

the light levels dropped; 

they thought that 

nightfall was rapidly 

approaching. Looking 

around the area all  

I could see was a  

sea of eclipse glasses 

looking upwards.

When totality reached 

us there was a cheer and 

then a hush descended 

on everyone assembled. 

The feeling of excitement 

was tangible and many 

of us were torn between 

enjoying the amazing 

spectacle and trying to 

capture the moment  

for prosperity.

Pretty soon the moment had passed  

and the amazing power of the Sun swept 

through, warming us. We turned to those 

next to us and discussed what we had seen.  

It was a wonderful shared experience, 

which was really transformative, my 

second total eclipse but my daughter’s  

first and I felt really honoured to share  

the experience with her.

I gained a new understanding of why 

people get addicted to seeing this amazing 

event and travel around the world for 

them. I don’t think that this is on the cards 

for me, but if another opportunity arose to 

see one, I would definitely grab it with 

both hands.

Maggie Aderin-Pocock co-presents The 
Sky at Night and CBeebies Stargazing

with Maggie Aderin-Pocock

S

The Moon gradually encroaches 

on the Sun as they rise during the 

US eclipse of August 2017, 

slipping away again after totality
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promotions may vary.

Orion Telescopes & Binoculars now accepts 
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Orion® SkyQuest™ XT8 PLUS  
Dobsonian Reflector Telescope
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Orion® 8” f/8 Ritchey-Chretien  
Astrograph Telescope
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#13161  £473
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Orion® 1.25" Twist-Tight 
Dielectric Mirror Star Diagonal

#40901  £126

Orion® 2" Twist-Tight Dielectric 
Mirror Star Diagonal
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Lanthanum Ultra-Wide  
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2x 4-Element Barlow Lens
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Binocular Mount & Tripod
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Color/Mono Imaging Camera
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T
his time, we’re going farther 

than we have done on any of 

our planetary voyages before. 

It was all down to a moment of 

idle musing, when I remember thinking, 

“I wonder if the Universe becomes more 

alien the farther you travel into it  

– bloated gas giants beneath swirling 

peach and terracotta clouds with noxious 

eruptions below.” This was swiftly 

followed by my next thought, that 

sometimes our home world seemed more 

alien than those deep in the Universe.  

My pensive mood soon passed, but the 

idea of a record-breaking exoplanetary 

journey fascinated me.

That’s why we’re heading 25,000 

lightyears away to the intriguing star 

092LA and its brown dwarf companion 

092LB, which lie within the constellation 

of Sagittarius. They both have less mass 

than the Sun: 092LA is 0.7 solar masses 

and its brown dwarf neighbour comes in 

at 0.12 solar masses. It’s marvellous to 

consider that light reaching Earth  

from this system began its trip when  

cave bears, woolly mammoths and 

Neanderthals roamed our world. 

We owe the discovery of a Uranus- 

sized planet around star 092LA to an 

amazing microlensing event called 

OGLE-2008-BLG-092L. It’s an ice giant 

that orbits at 18 AU, a similar distance  

to Uranus from our Sun, and one that 

takes this planet far outside the habitable 

zone of its own system. If any moons 

orbit this world they’ll be just like those 

of Uranus – austere and icy.

We know this planet is around four 

times the mass of Uranus but we have 

little insight into its orbital period. So we 

begin our journey aboard the Perihelion 

and see what we can learn. Journeying for 

25,000 lightyears is a good two-hour run, 

if the relative continuum stabilisers are 

still programmed correctly.

Steering the Perihelion to the ice giant 

reveals a very strange world indeed. 

enveloping and interlocking it is an 

atmosphere composed of substances that 

appear not to mix. What a deeply curious 

looking atmosphere! Deep aqua greens 

mixed with sulphurous looking orange-

beige shades.; it’s like broccoli and 

lobster soup hastily combined. 

There’s a moon in orbit that seems 

almost large enough to have taken on a 

spherical shape, but hasn’t quite managed 

it; like a colossal hailstone compressed 

into an egg. Crystal-cut, zigzagging 

geological features that collectively look 

like a shattered windscreen cover vast 

zones of this moon’s surface. They reflect 

the light in a most intriguing way at this 

dark end of the system. They seem to hold 

the green from the parent planet in a 

similar way to the blue sky shades we see 

within Arctic snow holes on Earth. 

Steering back away from the system  

we see the ice giant and its moon in a 

waning crescent phase. The candle- 

gold glow of the parent star and the  

low kidney-bean red shimmer of its 

brown dwarf neighbour make a 

charming contrast to the deep green  

of the ice giant – astronomical traffic 

lights. The green feels like a signal  

to head back to Earth with the  

knowledge that the most distant 

exoplanet yet discovered by humans  

is a beguiling, mysterious and  

most beautiful place.

Jon Culshaw is a comedian, impressionist 

and guest on The Sky at Night

Jon journeys farther than ever before, to an ice giant 25,000 lightyears away

EX     PLANET
JON CULSHAW’S

EXCURSIONS

EXOPLANET EXCURSIONS OCTOBER 23
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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 2018 Stargazing.

This month’s top prize: 
four Philip’s books

Shoot for the Moon

I was on holiday in Capri in August and 

often sat out in the evening with my wife, 

watching the Moon lighting the bay and  

all the yachts that were there. As I had  

my August copy of the magazine with me  

I noted that there was a lunar eclipse due 

on the 7th. After letting my wife’s parents 

know the best time for them to view it 

back in England, we came back from our 

day and set up to be ready for moonrise. 

We had the camera on a tripod, ready 

when the Moon became visible, but  

I soon realised that it was very humid  

and the lens wouldn’t clear so I had  

to clean it quickly before each shot. 

Attached is the best of a bunch, taken 

before the warm hues changed to the 

familiar silvery glow. Thanks for your 

continued quality information!

Andrew & Kerry Green, Capri, Italy

Happy to help out, and well done for 
taking advantage of a location where  
you saw the total phase of the eclipse;  
it was partial in the UK. – Ed

Tales from 
THE EYEPIECE
Stories and strange tales from the world 
of amateur astronomy by Jonathan Powell

Talking to the public about space and 
astronomy can be a challenge. Given the 
potential mix of age and knowledge, 
there is a fine line to tread. Over the 
years, seasoned speakers have offered 
me some words of wisdom: to focus on a 
point at the back of a room; to speak slowly 
and clearly; and try to leave audience 
questions until last to avoid being side- 
tracked. However, you can’t be prepared 
for everything, like the time when I was 
addressing a class of five- to seven-year-
olds and my ‘wow factor’ opening line from 
Carl Sagan’s Cosmos series was quoted 
back at me before I had even begun: “Did 
you know Mr Powell, the total number of 
stars in the Universe is larger than all the 
grains of sand on all the beaches on the 
planet Earth?” Thank you little girl!

Pennine panorama
I enjoyed your 

preview of the 

BlueDot festival at 

Jodrell Bank in the 

July edition, with 

the image of the 

illuminated Lovell 

Telescope. I often 

observe from a hill 

in the Pennines 

overlooking the 

observatory. At  

the end of an early morning session I was 

fascinated to see the Lovell Telescope 

apparently looking directly at me. Even 

more so as the Sun rose across the hills  

to first illuminate the dish and then the 

Cheshire plains. It was worth moving the 

camera over and taking this series of shots.

Alan Hodgson, Bollington, Cheshire

That’s quite a shot, Alan. What a great 
spot that must be; the Lovell Telescope 
really stands out in the landscape. – Ed

Jonathan 
Powell is the 
astronomy 
correspondent 
for the South 
Wales Argus

MESSAGE
OF THE
MONTH

Chris Curtis
@RSChris1980 • Aug 23
I think I rate this my most 
favourite capture! 

Tweets

Henge hang ups
Has precession of the Earth’s axis had  

any effect over the 4,500 years since 

Stonehenge was built on the precise 

alignment of the Sun rising over the 

heelstone on the summer solstice.  

If not, how come?

Lawrence Hopkins, Cambridge 
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WE ASKED: This month marks the 60th 
anniversary of the launch of Sputnik 1  
and the beginning of the Space Race.  
What was the most important event  
to occur during this period?

Tony Moss Manned spaceflight, which will 
hopefully pave the way for manned flights  
to the planets in our Solar System.

Lesley Willis Hubble! It opened up  
our understanding of our Solar System  
and beyond.

Simon Whitfield The International Space 
Station, as it provides one place, ironically 
not on Earth, where regardless of the world’s 
varying, and often antagonistic, governments, 
scientists of any nationality can work together 
for a common good.

Andrew Ball Human desire to go out there, 
without it we’d still be sleeping in nests.

Andy Sawers John F Kennedy’s “We choose 
to go to the Moon” speech at Rice University, 
12 September 1962. The goal – “before this 
decade is out, of landing a man on the Moon 
and returning him safely to the Earth” – had 
been previously set in his 25 May 1961 
speech to the Senate. But his Rice speech 
galvanised the nation and marked the way  
for the peaceful exploration of space:  
“Space can be explored and mastered 
without feeding the fires of war.”

Phil Heppenstall Landing on the Moon and 
making it back safely. Just an incredible 
achievement, especially given the technology 
of the time.

Gareth Newton The successful orbit of 
Sputnik, after that, the US had no choice  
but to compete culminating in the Moon 
landings, one of the greatest achievements  
of mankind.

Meanwhile on 
FACEBOOK…

Precession won’t affect Stonehenge’s 

alignment, Lawrence; it will always line 

up with the Sun during the midsummer 

sunrise. The midsummer sunrise is simply 

a particular orientation of the Earth’s tilt 

in relation to the Sun. What precession 

will change is exactly when in time 

midsummer sunrise happens. – Ed

A peerless pier
It was with great interest that I read your 

article in the August edition about making 

a low-cost wooden tripod as a non-permanent 

alternative to a solid pier or home 

observatory (How To, issue 147). Using the 

plans as base I set about construction and 

after three weeks I was able to set up the 

finished tripod. The bulk of the materials, 

fittings and fixtures were purchased from 

local DIY and hardware stores. The area 

where I planned 

to put the tripod 

was not level so, 

using my 

existing tripod 

as a guide, I 

modified one of 

the legs slightly 

to compensate 

for the slope. 

Also to aid 

further levelling 

of the top I used the same method as 

permanent piers – three adjusters. So far I 

have been able to polar align the NEQ6 

equatorial mount and look forward to a 

night of imaging.

Derek Wilby, Stoke on Trent

That’s a superb piece of work, Derek. – Ed

STARGAZING in focus

On 12 August, 52 visitors joined us at  
The Cafe at Kirroughtree Visitor Centre in 
Galloway Dark Sky Park to watch the 
Perseid meteor shower. To our delight, the 
darkening sky remained crystal clear.
After receiving hot refreshments from cafe 
manager Sofia, and a brief presentation from 
myself, we stepped outside the dark-sky 
friendly building to await the show. At first, 
only bright stars such as Arcturus were 
visible, but as night gathered bright shooting 

stars radiated from Perseus. Many group 
members had never seen meteors before; 
their delighted cries broke the night as lilac 
and viridian shooting stars pierced the sky. 
We counted 38 meteors, including three 
fireballs with elongated lingering tails of gold.

In between meteors we also observed 
through 100x magnification binoculars. The 
Perseus Double Cluster, Saturn’s rings and 
the Andromeda Galaxy were all visible. 
Group member Jenny Ho wrote to us after 
the event: “Yesterday’s tour was absolutely 
amazing. I feel more knowledgeable about 
stars and know where to start now. I’ve 
always wanted to get into it and now we 
can begin our stargazing journey.”
Jesse Beaman, dark sky ranger for 
Stargazing Scotland.

For more Stargazing Scotland events at 

Galloway Dark Sky Park’s Kirroughtree  

and Clatteringshaws Visitor Centres in  

2017, visit www.stargazingscotland.com.

Þ A Perseid meteor streaks across the sky

James West
@ejwwest • Aug 24
@BBCStargazing @nasa @
BritAstro @AstronomyNow @
VirtualAstro @SkyandTelescope 
@skyatnightmag Total Eclipse 
closeup sequence

Tweets
Nick Williams
@nick5170 • Aug 21
All ready here in sunny Idaho 
Falls. Do you like the shades? 
Clouded out in 3/2015 so this  
is 1st light (shadow?) for them! 
#Eclipse2017

Tweets

Candice Allmark-Kent 
@KnowingNonhuman • Aug 21
#SolarEclipse2017 from Devon, 
UK. Thank you @skyatnightmag 
for the glasses from last total 
solar eclipse seen in the UK  
(We kept them safe!)

Tweets
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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

Gábor says: “I had  
long planned to image  
this iconic deep-sky duo, 
situated in Sagittarius. 
Since these nebulae never 
rise very high in the sky in 
Hungary, it was necessary 
to find a dark site, 

preferably one at high altitude to capture the 
vivid colours and the delicate structure of the 
nebulae embedded into a rich star field. My 
father and I decided to return to Kendig, our 
favourite observing site, 726m above sea level.”

Equipment: Modified Canon EOS 700D DSLR 
camera, GPU 100/635 apochromatic 
refractor, Sky-Watcher AZ-EQ6 Go-To mount.

BBC Sky at Night Magazine says: “Gábor’s 
hard work and dedication has paid off as  
he has captured an incredibly detailed and 

beautiful image. Multitudes of stars sparkle 
and seem to stretch into eternity, while dark 
dusty clouds contrast with the vibrant colours 
of the nebulae.”

About Gábor: “I have been interested in 
astronomy since I was at elementary school. 
My curiosity was aroused by my father, who 
was an amateur astronomer himself. In the 
beginning we only did visual observations 
with a small telescope, then in 1999 we built 
a private observatory in the garden which to 
this day houses our main telescope, a 14-inch 
Newtonian reflector. It was around that time 
that we turned our attention towards 
astrophotography, as I was fascinated by 
long-exposure images displaying the colours 
and structures of deep-sky objects. Over the 
years, comets and deep-sky objects have 
become my favourite targets, but I find every 
wonder of the night sky to be awe-inspiring.”
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S The Trifid and Lagoon Nebulae

GÁBOR SZENDRÓI, KENDIG, HUNGARY, 16 JULY 2017

S The Moon and an aircraft

DMITRY ARDASHEV, ZAPRUDNYA, RUSSIA,  
27 JULY 2017

Dmitry says: “This image  
was really an accident.  
I wanted a few shots of the  
setting Moon so I made four  
test movies. In the last seconds  

of the fourth video, the plane crossed in  
front of the Moon.”

Equipment: ZWO ASI178MC CCD camera, 
Sky-Watcher BK P2001 Newtonian reflector, 
Sky-Watcher HEQ5 Pro SynScan mount. 

PHOTO
OF THE 
MONTH
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W AR 2665

COLIN ROBB, GLASGOW, 14 JULY 2017

Colin says: “I was determined to get a shot of the Sun  
with the giant sunspot 2665 before it disappeared.  
I took two overlapping mono AVI movies and stacked  
each in AutoStakkert. I then stitched the images together, 
added colour and sharpened the final image using 

Photoshop. I must say that the advice given in the solar imaging  
article in the August 2015 issue of BBC Sky at Night Magazine was 
invaluable in creating this photograph.”

Equipment: Altair Astro GPCAM, Coronado PST, Celestron  
NexStar 6 SE mount.

W The 
Andromeda 
Galaxy

MARIUSZ SZYMASZEK, 
ZAKOPANE, POLAND, 
22 JULY 2017 

Mariusz 
says:  
“I took 
this 
during 

one of the few clear 
nights on holiday.  
I wondered whether  
I should take my kit, 
but was happy I did! 
This is one of the 
jewels of the summer 
night sky and I wanted 
to try my new 
camera out on it.”

Equipment: QHY168C 
CCD camera, 
Sky-Watcher Evostar 
80ED Pro refractor, 
Sky-Watcher HEQ5 
Pro SynScan mount.

The Perseids X

BEN GADSBY-WILLIAMS, THORPENESS, SUFFOLK, 12/13 AUGUST 2017

Ben says: “I set out with my family on a wild camping  
trip to watch the meteors and the rising Moon. I chose 
Thorpeness as there isn’t much light pollution. Framing  
the shot was difficult due to limited foreground subjects 
and I was aware that most of the meteors would  

originate in the northeast of the sky. The Moon was also an issue  
as it washed out the night sky; therefore I had to change my settings  
so as to not overexpose my images.”

Equipment: Canon EOS 6D DSLR camera, Samyang 14mm lens.
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ENTER TO WIN A PRIZE!
We’ve teamed up with Altair Astro UK to offer the winner of 
next month’s Hotshots an Altair Astro Planet-Killer 685nm 

Premium IR Pass Filter with AR Coating, designed to deliver sharper lunar and planetary images with mono 
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

WORTH

£45

The Bubble Nebula X

JUAN JIMENEZ, VILLANUEVA DE LA TORRE, 
SPAIN, 30 JULY 2017

Juan says: “I captured the data 
from my home observatory in semi- 
rural Spain. Although there is light 
pollution, narrowband filters 
work very well.”

Equipment: QHY9M CCD camera, GSO 
10-inch Ritchey-Chrétien, Mesu-Mount 200.

A Perseid meteor X

DAVY CANNON, LOCH DOON, DALMELLINGTON, 13 AUGUST 2017

Davy says: “I was visiting the Roundhouse Loch Doon  
for a Perseid meteor event held by Doon Valley  
Astronomy Project in Galloway Dark Sky Park. I had  
the camera set to 20-second intervals and only caught  
the smoke trail it left behind by eye, but was lucky  

enough to catch the meteor on camera.”

Equipment: Canon EOS 60Da DSLR camera, tripod, Samyang 8mm lens.

S The Veil Nebula 

SHEILA WHYSALL, HEANOR, DERBYSHIRE, 
4-17 JULY 2017 

Sheila says: “I think the  
filament structure in the  
Veil Nebula in Cygnus is 
fascinating and there is a  
lot of detail to be captured.”

Equipment: QSI 683WSG-8 CCD camera, 
Takahashi FSQ 106 ED refractor, 10 Micron 
GM1000 HPS mount.



NORWAY’S astronomy &

AURORA

SPECIAL SCIENCE-FOCUSED ASTRONOMY VOYAGE

See the aurora borealis and star-fi lled night sky of 

Norway the way it is meant to be seen; far from artifi cial 

ambient light and with a front-seat view on the deck 

of a Hurtigruten ship as she sails into the Arctic Circle 

along the Norwegian coast.

Price shown is per person based on two people sharing an inside cabin including full board voyage and return fl ights from 
London and transfers. Regional fl ights available at a small supplement. *Available to book at extra cost. Price includes the £350 discount 
advertised. Prices and availability correct at time of going to press. **Receive a 6-day Classic Voyage South or 7-day Classic Voyage 
North FREE OF CHARGE if the aurora borealis does not occur on your 12-day voyage. Hurtigruten’s full terms and conditions apply. 

Visit www.northumbriatravel.com or email us at info@northumbriatravel.com

82 Front Street East, Bedlington, Northumberland NE22 5AB

Call Northumbria Travel on 01670 829922

NORTHERN LIGHTS PROMISE
If the Lights don’t show, 

get another voyage FREE!**

Price 
includeS:

� Return fl ights and transfers  � Onboard lectures/presentations from a renowned Astronomer  

� Onboard Expedition Team enhancing your experience through a series of lectures and activities  

� Choice of cabin grade and cabin number  � Full Board  � Fully refurbished ships  

� Free Wi-Fi  � Complimentary tea & co� ee  � Choice of preferred dining time  

� O� er combinable with 5% Ambassador Discounts

12-day Astronomy Voyage

& Northern Lights

Including return fl ights from the UK 
Bergen – Kirkenes – Bergen  |  Departs 3rd December 2018

 £1,577pp12 DAYS 

FROM

FULL-BOARD VOYAGE
INCLUDING FLIGHTS

This fascinating science-focused voyage o� ers a great 
opportunity to discover more about the Northern Lights and 
the cosmos. There’s also a great range of exciting excursions 
including snowmobiling and Husky dog sledging.* 

DAY 1: Embarkation, Bergen

DAY 2: Ålesund

DAY 3: Royal City of Trondheim

DAY 4: Arctic Circle and Lofoten

DAY 5: Tromsø, Gateway to the Arctic

DAY 6: Honningsvåg and the 
North Cape

DAY 7: Kirkenes

DAY 8: Hammerfest and Tromsø

DAY 9: Vesterålen and Lofoten Islands

DAY 10: Arctic Circle and
Seven Sisters Mountains

DAY 11: Trondheim and Kristiansund

DAY 12: Bergen and disembarkation

Your 12-day voyage itinerary
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Up To 

£350pp
Off Early Bird

Prices

VOYAGE INCLUDES:
Lectures/presentations by one of two renowned astronomers 
– Dr John Mason MBE and Ian Ridpath
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Sputnik was a simple satellite:  

a near-featureless, two-foot- 

wide aluminium ball with a  

quartet of whip antennas
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SPARK OF THE SPACE AGE

SPUTNIK
Sixty years ago this month a small silver 
RUE PDGH WKH��UVW�HYHU RUELW RI SODQHW
Earth. Michael Lachmann looks at how 
LWV ODXQFK SURSHOOHG XV LQWR WKH 6SDFH $JH

To build this missile Stalin appointed 
Sergei Pavlovich Korolev, a talented 
aeronautical engineer who would become 
the chief designer of the entire Soviet space 
programme. Korolev was undoubtedly  
the right man to build the missile, but  
he wasn’t really interested in warfare.  
He was interested in space exploration 
and from earliest of the days of the missile 
programme he was preparing to send  
his rockets into orbit.

By the mid 1950s the Soviets were 
working on a satellite named Object D. 
The plan was to launch it in 1957, as part 
of the International Geophysical Year. 
It would weigh over a tonne and would 
carry instruments to study the Earth’s 
atmosphere and magnetic field, as well  
as the solar wind and cosmic rays.

But as 1957 approached it became  
clear that Object D was too heavy and 
complex. Korolev knew the Americans 
were working on a satellite of their own, 
and he was desperate to beat them. He 
realised that being first into orbit was 
much more important than what the 
satellite actually did, so he slimmed  
down the design until it was as simple  

as possible – just a radio  
transmitter in a polished 
aluminium-alloy sphere.

Early setbacks
It would still be a close call. In 
May 1957 the R7 had its first test 

launch: it blew up shortly after 
lift-off. Two further attempts in 

June and July also ended in failure 
and enormous explosions. But 

on the 21 August the missile 
made its first successful flight, 
travelling for more than 

� Object D, designed by Sergei Korolev 
(right) was planned to be the first Soviet 
satellite but proved too complex; it 
was later launched as Sputnik 3

ABOUT THE WRITER

Michael Lachmann  
is a former Sky at 
Night series producer. 
He has written and 
directed documentaries 
on Russia and the 
early Space Age.

O
n the night of 4 October 1957 
an R7 ‘Semyorka’ rocket 
launched from the Tyuratam 
missile range (now Baikonur 

Cosmodrome) in Kazakhstan. The 83kg 
satellite it delivered into orbit would 
change the world forever. As Sputnik 
transmitted its monotonous series of  
beeps to the world below, it announced  
the beginning of the Space Age.

Sputnik was a major scientific  
milestone, but it also had a massive 
political impact. The fact that this 
breakthrough had been made by the  
Soviet Union terrified the West and 
opened up a new front in the Cold War. 

The satellite’s origins lay in the arms 
race that followed the Second World 
War. After the Americans had dropped 
their atomic bombs on Hiroshima and 
Nagasaki, the Soviets quickly developed 
a nuclear weapon of their own – but with
no long-range bombers and no airstrips 
anywhere in range of the US, they had no 
way to deliver it. What they needed was a 
missile; a missile 10 times more powerful 
than anything that had been built before. 

>
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6,000km before breaking apart over the 

Kamchatka Peninsula. 

It was a huge breakthrough for the 

Soviets – with a functional intercontinental 

ballistic missile they were once more 

serious military competitors with  

the Americans. Knowing that this put  

him in the administration’s good books, 

Korolev immediately approached Nikita 

Khrushchev (by then the Soviet premier)  

to ask permission to launch his satellite  

– or as he more poetically put it, “to give 

the Earth a second moon”.

Khrushchev readily agreed, and at the 

beginning of October a modified R7 with 

Sputnik mounted on the top was rolled 

to the launch pad in Tyuratam. At 19:38 

UT on 4 October (shortly after midnight 

on the 5th local time) the engines ignited. 

They burned for just short of five minutes, 

accelerating the rocket to a velocity of 

28,000km/h and into an orbit that would 

take it around Earth every 96 minutes.

American humiliation

The achievement was treated with little 

fanfare in Russia. The story goes that 

Korolev rang Khrushchev in the small 

hours to announce that the Soviet Union 

had become the first spacefaring nation, 

only for the unimpressed Premier to tell 

him to go back to bed. The following 

morning Pravda, the official Communist 

Party newspaper, covered the story with 

two short paragraphs on the inside pages.

But when the rest of the world woke up 

to find a Russian satellite travelling over 

their heads they went Sputnik crazy. It was 

front page of news everywhere. Amateur 

radio hams could pick up the signal the 

satellite was beaming to Earth. At night 

the satellite – or more likely the much 

larger third-stage booster that shared its 

orbit for a time – could be easily seen with 

a pair of binoculars. 

In the US, already in the grip of Cold 

War paranoia, the launch of Sputnik was 

5 Oct 1957

Sputnik

After years of tests and 
failures the Soviets win  
the race to launch the  
first man-made object  
into orbit with Sputnik. 

3 Nov 1957

Sputnik 2 

Less than a month later  
the Russians up the ante  
by launching a capsule 
with a living passenger,  
a dog called Laika.

12 Apr 1961

Vostok 1 

Yuri Gagarin becomes  
the first human in space, 
completing a single orbit 
before parachuting safely 
back to Earth.

5 May 1961

Mercury-Redstone 3

Just three weeks later  
Alan Shepard becomes  
the first American in space, 
returning to Earth after a 
15-minute suborbital flight.

16 Jun 1963

Vostok 6

Valentina Tereshkova 
becomes the first woman 
(and first civilian) in space. 
She completes 48 orbits in 
just under three days.

THE START OF THE SPACE AGE
Sputnik’s launch prompted a decade of innovation, culminating with humans setting foot on the Moon

> Whilst initial Soviet enthusiasm for Sputnik’s 
launch was lukewarm, the rest of the world 

reacted with amazement and disbelief

Sputnik, the world’s first 
artificial satellite, as it 

launched in October 1957 

>
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seen as both a national humiliation and 
evidence of the Soviets’ sinister intent. 
American intelligence reputedly poured 
all their resources into decoding the 
signal – only to find it was saying ‘beep, 
beep, beep’. That humiliation was only 
compounded when their first attempt to 
launch a satellite, Vanguard 3, blew up on 
the launchpad two months later.

Russian demands
In Moscow, Khrushchev 
watched the reaction 
overseas and revelled in 
the propaganda 
victory it had given 
him. He called 
Korolev back to 
offer his belated 
congratulations 
– and to demand 
more progress in 
space. He wanted 
another mission to be 
launched in time for the 
40th anniversary of the 

October Revolution – which 
was actually in November 

but still less than five 
weeks away. 

On 3 November 
Korolev launched 
Sputnik 2 with 
Laika the dog 
on board. In less 
than a month the 

Soviets had transformed the world and 
kick started the Space Race. 

Over the next decade and a half the two 
superpowers battled to outdo each other 
in orbit. It resulted in the most intense 
period of technological development the 
world has ever seen, advances that would 
put men on the Moon and sow the seeds 
for the exploration of the Solar System. 
Soon planet Earth would be surrounded 
by satellites, transforming communication 
technology and revolutionising the  
field of science. And it all started 60 years 
ago, with a tiny metal sphere that said 
beep, beep, beep.

In October 1957 the Mark I radio telescope 
at Jodrell Bank Observatory in Cheshire 
was in danger of becoming a costly white 
elephant. The 76.2m dish had been operated 
by its computer control system for the first 
time on the 1st, but it was massively over 
budget and years behind schedule. It 
desperately needed to prove its worth.

By coincidence the Soviets were just days 
away from starting the Space Race. When 
Sputnik launched, the Mark I was only 
telescope in the world capable of tracking 
the hardware that had sent the satellite  
into orbit. Used as a giant radar dish, it  
was able to locate and follow the trajectory 
of the Sputnik’s carrier rocket.

This successful demonstration of the 
power of the telescope secured its future. 
Over the following years it was used to  
track both American and Soviet spacecraft 
as they made their way to the Moon.

TRACKING 

SPUTNIK 

The launch of Sputnik put the UK’s Jodrell Bank in high demand

� Workmen hammer in poles to carry 
cables for the attempt to contact Sputnik

18 Mar 1965

Voskhod 2

Alexei Leonov performs 
the first spacewalk,  
during which he spent  
12 minutes drifting  
outside his capsule.  

16 Mar 1966

Gemini 8 

Neil Armstrong and  
Dave Scott perform the 
first successful docking in 
orbit, connecting to an 
Agena Target Vehicle.

23 Apr 1967

Soyuz 1 

The first test of the Soyuz 
capsule ends in disaster  
as it crashes back to  
Earth, killing cosmonaut 
Vladimir Komarov. 

21 Dec 1968

Apollo 8

Frank Borman, Jim Lovell 
and William Anders become 
the first men to travel beyond 
low-Earth orbit, completing 
an orbit of the Moon. 

20 Jul 1969

Apollo 11

The Americans win the 
Space Race as Neil 
Armstrong and Buzz  
Aldrin step onto the 
surface of the Moon. 

� Things went from bad to worse for the US 
as their Vanguard rocket exploded at launch

< Poor Laika was  
sent up in Sputnik 2 

with no plan for the 
mission to safely return to 

Earth. It was a one-way trip S



CALL: 0203 553 0589
CONTACT YOUR PREFERRED TRAVEL AGENT  
www.hurtigruten.co.uk

We’ll give you a FREE VOYAGE if the 

Northern Lights don’t occur on your

12-day voyage with us along the 

beautiful Norwegian coast

our

NORTHERN LIGHTS
PROMISE



Northern Lights Promise is valid on all 12-day Norway coastal voyages from 1 October 2017 – 31 March 2018. 
Full terms and conditions apply. Please see website for details. From prices quoted are in GBP and are per 
person, based on full occupancy of an inside two-berth cabin, on a full-board basis. Single supplements may 
apply. Cabins and excursions are subject to availability. Hurtigruten operates a fl exible pricing system and 
prices are capacity controlled, correct at time of booking. Not included: travel insurance, luggage handling,
optional excursions or gratuities. Flights booked with Hurtigruten are economy, ATOL protected (ATOL 
3584), and include all current taxes and charges. All itineraries are subject to change due to local conditions.
See website for the full itinerary. Full booking terms and conditions available online at www.hurtigruten.co.uk

12-DAY CLASSIC ROUND VOYAGE
INCLUDING FLIGHTS AND FULL BOARD

 £1,193ppFROM

Visit 34 charming ports northbound and 

 southbound from Bergen to Kirkenes and 

 back again

Exciting optional excursions such as 

 whale watching, king crab safari, 

 and husky dog sledding

Freshly-sourced food and delicious menus 

 on board inspired by authentic Nordic cuisine

On a journey with Hurtigruten, the Aurora Borealis 

comes to you. Our ships sail in the Arctic Circle in 

Norway, directly under the Auroral Zone.

From the convenience of our observation decks,

you’ll get a front-seat view of the lights for free, 

for as often and for as long as they appear.

We’ve been sailing under Norway’s Northern Lights

since 1893, no one knows them like we do.
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The wonder of

SATELLITES

I
f you had looked up at the night  

sky and seen a point of light 

moving against the background 

stars 60 years ago, it’s likely 

that you would have been witnessing 

something rare – a slow, Earth-grazing 

meteor perhaps, or maybe a bright, near-

Earth asteroid pass. Today, you barely 

need to gaze at the sky for more than a few 

minutes to see a pinprick of light gliding 

past – one of the thousands of satellites, 

rocket parts and the odd space station 

whirling around our planet. 

Satellites are caught on camera so often 

and so easily that many astro imagers 

consider them a nuisance; blemishes that 

need to be processed away. Here, 

however, we want to take a step back and 

highlight a few instances when capturing 

some of these ‘wandering stars’ – and 

especially the International Space Station 

– can offer astrophotographers all  

the rewarding challenges of more 

traditional astro imaging. 

Astro imager Will Gater explores the photo opportunities 
presented by the myriad spacecraft that can be seen 

speeding overhead through the night

ABOUT THE WRITER

Will Gater is an  
astronomy 
journalist, author 
and presenter. Follow 
him on Twitter at  
@willgater or visit 
willgater.com

Flashes across the sky  

were once rare – now  

they are easy to find, if 

you know how to look
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Nightscape images that contain glinting 
Iridium flares or space stations have been a 
staple of astro imaging for decades. For 
beginners, they’re great targets to practice 
your skills on, and it’s possible to get really 
striking images with a basic setup consisting 
of nothing more than a DSLR and tripod. If 
you have a bit more experience, don’t dismiss 
shooting a satellite or space station; even 
advanced photographers can find fresh 
challenges in experimenting with the framing 
and foreground of such photos, and in 
finessing the quality of the final shot. Done 
well, these pictures can really spark the 
imagination in ways that other types of  
astro images might not.

The timing, brightness and location on  
the sky of any potential Iridium flares is 
dependant on your location, so – just as  
with ISS and other bright-satellite passes  
– in order to find out when and where one 
will be visible from your site you’ll need to 
consult a website like Heavens Above  
(www.heavens-above.com). Once you  
have this information you can set about 
planning your shot. 

The free planetarium software Stellarium 
(www.stellarium.org) is particularly useful for 
this as you can use its plugins to overlay a 
rectangle showing the size of your camera’s 
field of view on the sky. By cross-referencing 
the Stellarium view with the information and 
star chart from Heavens Above, you can 

identify the path and position of whichever 
satellite you’re aiming to catch and try out 
different compositions. Stellarium can show the 
track of the ISS on the sky, and the paid app 
SkySafari Plus can also perform the same task.

Shooting a series of consecutive 10- to 20- 
second exposures at a mid-range ISO with a 
DSLR, kit lens and static tripod will pick up 
most bright satellite passes. With Iridium 
flares, aim to start capturing images about  
90 seconds prior to the predicted flare time 
and end the series about the same amount  
of time after the flare reaches its brightest;  
this way you’ll capture a pleasing trail that 
slowly builds in brightness, peaks, then fades 
away. You can then bring the series of images 
you’ve captured into processing or stacking 
software and combine them, so that the  
short trail in each photo joins the others to 
form a longer one. 

Since most satellites zip across the sky, 
capturing a series of photos from a static 
tripod will result in gaps in the final 
‘combined’ satellite trail due to the short  
delay between exposures. To get around  
this you can mount your camera on a tracking 
mount and take one, much longer, single 
exposure. This requires balancing the 
exposure length – which will need to be 
several minutes – with the lens aperture, ISO 
setting and sky brightness, but can produce 
attractive unbroken satellite trails against  
rich, starry skies. Remember, if you do this 
any foreground will be slightly blurred. 

Nightscapes
sparklewith a bit of

What is an  
,ULGLXP��DUH"Iridium ‘flares’ appear as a brief and slow-moving point of light that brightens rapidly and fades just as fast. They are produced when the antennas of any of the numerous of Iridium communications satellites catch the Sun’s light  and reflect it back to Earth. In January, the first  in a new fleet of Iridium satellites was  launched. The antennas of these new  satellites aren’t as reflective, so the  days of Iridium flares could  be numbered. 

A correctly timed exposure  
of 10-20 seconds should 
reveal an Iridium flare as  
a trail that peaks in 
brightness in the middle
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Step 1���3/$1
Find out when a transit will be visible nearby 

using the ISS Transit Finder website. You may 

have to travel to be in a position to capture 

the event. Use planetarium software to check 

where in the sky the Sun or Moon will be. 

A split-second
spectacular
One of the most exciting areas of satellite 
astrophotography to develop in recent years 
is imaging the International Space Station 
passing in front of the Sun or Moon. Imaging 
these ‘transits’ requires extensive planning, 
but the resulting pictures are extraordinary. 
A typical transit might last seconds,  
– sometimes much less – and will only be 
visible from within a narrow strip of 
Earth’s surface. To find out when an ISS 

transit is visible near your location you can 
use the excellent ISS Transit Finder (http://

transit-finder.com). If you intend to image 
a solar transit, where the space station is 
silhouetted against the disc of the Sun, 
you’ll need to use a certified solar filter for 
your telescope and be sure to remove any 
finderscopes. Here are the key steps required 
to capture this thrilling phenomenon with 
a scope and DSLR camera. 

Step 2���6(783
Next set up your scope and have it track at 

the solar or lunar rate (depending on your 

target). If you’re imaging the ISS transiting  

the Sun, fit a specialist, certified solar filter 

and remove any finderscopes. 

Step 3 ��)2&86
$1' (;32685(
Focus the view – use the terminator if viewing 

the Moon, or sunspot or the solar limb if 

viewing the Sun. Whether you capture stills or 

video, make sure that the exposure length is 

very short so that the ISS does not blur.

Step 4 ��&$3785( 9,'(2 25
$ 5$3,' %8567 2) 67,//6
Start capturing video or a burst of stills as the 

moment of the transit approaches; that way if 

there is a slight error in your timing you’ll still 

get the shot. For a DSLR video use the highest 

frame rate that the camera allows. 

Step 5���5(9,(:��(;75$&7
$1' 352&(66
Review and process the frames from  

your video or still images that show  

the ISS. Software such as PIPP (https:// 

sites.google.com/site/astropipp) can  

extract still frames from videos. Then  

process and enhance the images. W
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Combining your stills will 

reveal the path of the ISS 

across the Sun (or Moon)

>
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Catch a

dragon
If, like us, you remember fondly the  
days of NASA’s Space Shuttle, you  
may well recall that on occasions the 
spacecraft and its – just-detached  
– external fuel tank would be visible 
passing over the UK shortly after launch. 
There was nothing quite like watching  
the rocket roar off the pad live on NASA 
TV then seeing the very same shuttle  
and orange fuel tank – both appearing  
as points of light; the orbiter appearing  
white, the fuel tank a subtle ochre tint  
– silently glide overhead. Though the  

publishes visibility predictions for some  
of the Dragon spacecraft around the time 
of scheduled launches to the ISS; you 
simply input your location details and it 
will tell you if the Dragon will make any 
visible passes. The pass you want to look 
out for – if it’s listed – is the one that’s 
about 20 minutes after the expected  
launch time, as that’ll be the Dragon 
making its first flyover after departing  
the Florida coast. It’s worth keeping an  
eye on either the NASA TV or SpaceX 
online video stream that usually 
accompanies the launch too, as it’ll let  
you know if the lift off gets scrubbed.

One of the things that’s so exciting  
about catching the ISS-bound Dragon 
just after lift off is that, from here in the 
UK, it’s not just the capsule you get to see. 
Dragon is propelled into orbit by a  
SpaceX Falcon 9 rocket, and the separated 
upper stage of that rocket is visible next  
to the capsule as it passes over. 

Not only that, but Dragon itself jettisons 
two solar-panel covers after lift-off and 
these appear either side of the spacecraft 
as two points of light which repeatedly 
brighten and fade during the pass as they 
tumble away. It’s a truly electrifying sight 
and one that can be captured easily using 
a DSLR, static tripod and 50-100mm lens, 
and the same basic technique described in 
‘Nightscapes with a sparkle’. We’ve even 
been able to film Dragon firing one of its 
thrusters during a pass, using a DSLR and 
a telephoto lens.

Space Shuttle is no longer flying, there’s 
still occasionally a chance to catch a 
similar spectacle thanks to one of the  
new generation of ISS-servicing  
spacecraft: SpaceX’s Dragon capsule.

Whether you’ll be able to see the  
capsule on its way to the ISS just after  
lift off depends on the conditions of its 
launch. For the capsule to be visible, 
it needs to be dark or deep twilight in 
the UK, but the Dragon itself has to be 
in sunlight as it flies over. Helpfully, 
the CalSky website (www.calsky.com) 

Þ A glimpse of a Dragon: [1] solar panel covers; [2] the Dragon capsule;  

[3] Falcon 9 upper stage; [4] thruster plume (only visible sometimes)

Þ The bright trail in the centre is the Dragon capsule; on either side, and 

much fainter, are the waxing and waning trails of its solar panel covers

1

3

1

4

2

SpaceX’s Dragon 

is among the 

spacecraft that 

ferries supplies  

up to the ISS
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Ordinarily, high frame rate cameras are  
used to create detailed images of targets  
like the lunar surface and planets. But it’s  
also possible to use them to capture high-
resolution shots of the ISS showing its  
modules and solar arrays.

The primary challenge with this type  
of imaging is tracking the rapidly-moving  
ISS, since most high frame rate camera  
and telescope combinations will provide  
a small field of view that is tricky to keep 
centred on the station. 

Tracking is typically done manually with  
the help of an accurately aligned finderscope 

and the mount’s handset set at the highest 
possible slew rate or, in some cases, carefully 
manoeuvring the telescope by hand. 
Essentially you start your computer recording 
a video from the camera and hope that at 
some point during the pass your guidance 
causes the ISS to race through the frame. 

Focusing can be done in advance on a 
bright star – or even better, the Moon – while 
the correct exposure length will depend on the 
setup you’re using; crucially it’ll need to be 
short enough to stop the ISS from blurring  
and this may mean that you have to greatly 
increase the camera’s gain to compensate. 

The ISS

up close

The reason it’s possible to see the ISS 

against the starry sky is that, at the altitude 

of its orbit, it’s still illuminated by the Sun. 

Sometimes, however, the ISS will disappear 

into the darkness of Earth’s shadow. Just 

before it does that you can see and image 

one of the most beautiful satellite phenomena 

of all: the ISS experiencing ‘orbital sunset’.

As the station slips into the shadow, the 

Sun sinks below the Earth’s limb as seen 

from the ISS in orbit. In the last moments 

The passes in which the ISS moves into 

Earth’s shadow are clear in the night-sky 

charts that accompany each ISS pass 

prediction on Heavens Above (www.

heavens-above.com); they’re the ones where 

the pass seems to abruptly ‘stop’ amongst 

the stars. Point your camera in the direction 

of that end point and – with a long 

exposure of a minute or so using a DSLR 

on a tracking mount – you should pick up 

the gradual fade to orange in the ISS’s trail.

leading up to that ‘sunset’ the whole 

structure is bathed in a deep-orange light. 

And because that light is the same sunlight 

that illuminates the station as it passes 

over us, from the ground the ISS turns 

from a brilliant white to a deep orange- 

red, before disappearing. 

This effect can be seen clearly in 

binoculars from suburban sites, but is a 

particularly rewarding target for imagers 

and naked-eye observers under darker skies. 

Fade to

orange

The trail of the ISS turns 
from white to orange 
before it vanishes in 

Earth’s shadow

With a high frame rate 
camera and scope, you 
should be able to make  

out the ISS’s solar  
panels and modules 

S
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HUNTING

Seasoned aurora observer and plasma scientist  
Melanie Windridge shares her advice on planning a trip to 

the auroral zone to track down the spectacular Northern Lights

The traveller’s guide to
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T
he aurora is one of Earth’s most spectacular 

natural events, a captivating light display that 

is profoundly touching. Seeing it is on many 

people’s bucket lists, but it’s certainly not 

guaranteed and this elusiveness provokes a feeling  

of gratitude when you do see it. 

So where should one go, and how? Well there’s one 

essential requirement – you need to travel into the auroral 

zone to give yourself the best chance. The aurora occurs  

in an oval around the poles as electrons are accelerated 

down magnetic field lines into Earth’s upper atmosphere  

– illustrated on the right – where they make the oxygen 

and nitrogen glow, creating the display of dancing lights.

There are quite a few options for how to get into this 

zone: a scheduled cruise, an aurora-hunting flight, a ground- 

based tour or a DIY adventure. Which will you choose?

ABOUT THE WRITER

Melanie Windridge is a plasma physicist, 
speaker and author who chased the 
aurora across Canada and Norway while 
researching her latest book, Aurora: 
In Search of the Northern Lights 

Don’t have the time or 
inclination to spend a week in 
the frozen north, but still want to 
see the aurora? Consider taking 
an aurora flight – an evening 

excursion to sub-Arctic airspace during which 
you can see the aurora from above the clouds.

I took an aurora flight from London 
Gatwick in November 2016. The flight was 
scheduled for 9pm, after a lecture-style 

briefing all about the aurora and the flight 
itself. Alas, the aurora decided not to make 
an appearance for us that night, which is 
fairly unusual we were told. However, I have 
been fortunate to see the aurora from 
commercial aircraft during trips to the Arctic. 
On a flight from Calgary to Yellowknife in 
February, the crew were kind enough to turn 
the cabin lights off so that passengers could 
enjoy the twisting auroral display outside. It 

got people talking as they swapped seats to 
give others a chance to see. 

Seeing the aurora from a plane and through 
a small window can’t compare to seeing it in 
an Arctic landscape. But for a quick, easy and 
fairly cheap way to see it, it’s a great start.

Z Prices from £219.95 per person  
Z Melanie travelled with Omega Holidays  
Z www.omega-holidays.com

$XURUD��LJKWV

A specially chartered flight could 
give you an unusual perspective 

of the Northern Lights
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Van tours are great if you’re staying in town and need  
to get away from the lights, or if you’re worried about 
clouds blocking your view. Tour guides will monitor  
auroral activity, have experience of the region and  

know where to drive to find clear weather. 
I went on a van tour from Alta in northern Norway in March 2014 

and saw a quiet aurora display. Viewing was made more difficult by 
the bright full Moon. Though moonlight can add character, it is best 
avoided to increase your chances of seeing a good aurora. 

We met the tour group in town and had a short talk about the 
aurora before driving out of town to a viewing spot. There were  
drinks and snacks available, warm clothes if required, and even  
the odd tripod for taking photos. 

Of course, there may be a lot of driving involved and you may  
end up watching the aurora from the side of the road, but if  
you’re holidaying in a built-up area then a van tour will give you  
the chance of seeing something away from urban lights. 

Z Melanie travelled with GLØD Explorer from Alta on a public tour  
Z www.glodexplorer.no/en/hunting-northern-lights H
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Van tours

Cruising is a comfortable way to 
experience the vast wilderness 
of the Arctic, though one that  
I have yet to try. A colleague 
went on an Alaska cruise last 

May, but didn’t see the Northern Lights. The 
problem is that from May to September,  
when the weather’s good enough to cruise in 
the Arctic, the skies are no longer dark 
enough to see the aurora – though you might 
get lucky at the very ends of the season. 

However, smaller more specialist cruises 
run outside these months, and they can access 
more of the coastline than the bigger ships. 
The Small Cruise Ships Collection has some 
Northern Lights voyages, and Discover the 
World runs a cruise to Greenland. 

In Norway, there is also the Hurtigruten  
– a daily passenger and freight ferry that  
runs along Norway’s coastline, also offering 
packages with flights from the UK. One of 

Cruises

these is an astronomy voyage with lectures on 
the aurora and the night sky.

Something to bear in mind is that ships are 
always well lit, which isn’t ideal for aurora 
watching, but a cruise could be a comfortable 
introduction to the Arctic.

Z Prices range from under £1,000 for four 
days in Iceland or Norway to several thousand 
for two weeks in more remote Greenland  
Z www.hurtigruten.co.uk  
Z www.small-cruise-ships.com 
Z www.discover-the-world.co.uk 

The Hurtigruten cruises  
Norway’s coast from  
the city of Bergen to  
northerly Kirkenes

Cruises add a modicum  
of comfort to aurora  
hunting – there’s always  
a warm room nearby

A van tour is a great 
option for getting into 
the wild if you want to 
base yourself in a city
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If an organised tour or cruise doesn’t appeal,  
consider travelling to somewhere within the  
auroral zone and doing your own thing. With  
a car you can drive around to see the sights or  

find clearer weather for aurora spotting. 
If you choose to stay in town, then for the best  

aurora viewing you should drive out at night to a dark, clear, 
picturesque spot. You could also choose somewhere rural where  
you’ll be able to watch the aurora from your door. Just keep the  
lights down low inside or you’ll ruin your night vision and you  
won’t see the aurora so well.

When I visited northern Norway on a research trip, we had a  
car so we could tour around. We started in Alta and drove up  
the coast to Hammerfest and North Cape, then down to the Sami 
capital of Karasjok. There we stayed out of town in a cabin at a  
husky farm, where the weather was cloudy and we didn’t see aurora! 

Z Prices vary with location, standard of accommodation and car choice
Z Melanie stayed mainly in private accommodation. In Karasjok she 
stayed at Engholm Husky Lodge  
Z www.engholm.no

A remote lodge in the auroral zone is a base for a 
relaxing holiday, with a good chance of seeing a display 
thrown in. At a lodge in the right location, somewhere 
away from light pollution, all you have to do is put on 
some extra layers and go outside after dinner. If you’re 

lucky like I was during a lodge stay in Canada in February, the aurora 
will be waiting for you almost every night. When you get cold or tired, 
the lodge is right there with roaring fires and hot tea. Some resorts 
even offer bedrooms in glass bubbles or igloos, from which guests can 
watch the aurora lying in bed. 

It’s also worth checking out the seasonal activities available at 
different lodges too. You may get to try out cross-country skiing or 
snowmobiling, or a dogsled ride. Some places have night-time 
activities too; Hotel Rangá in Iceland has its own observatory and 
telescopes for stargazing. 

Lodges may be a more expensive option and may not make for a 
particularly intrepid trip, but they take the pressure off when it comes 
to seeing the aurora. 

Z Melanie stayed at Blachford Lake Lodge in Yellowknife, Canada, 
and Engholm Husky Lodge in Karasjok, Norway. She has visited  
Hotel Rangá in Iceland  
Z www.blachfordlakelodge.com
Z www.engholm.no
Z www.hotelranga.is

Lodge stays

Þ Blachford Lake Lodge (top) is a wilderness resort far from city lights, 
while Engholm (above left and right) combines aurorae with dogsledding

and cross-country skiing
If you are 
feeling 
adventurous 
then a 

cross-country ski tour  
is a wonderful way  
to experience an 
incredible wilderness 
environment. But you 
might not want to go  
in February like I did.

I skied out across Spitsbergen in Svalbard with a personal guide  
for a week in February 2015. After the first day we didn’t see a  
single other person. It was vast and beautiful, but freezing. The 
downside to this is that when it comes to the Northern Lights, you  
don’t want to get out of the tent! That might sound crazy, but it’s true: 
your priorities completely change when you’re in such an intense 
situation. Going in spring when it’s a bit warmer but not so late  
that it’s too light for the aurora would be a good compromise. 
Alternatively, choose a location where there are mountain huts 
available to stay in. 

For me, there’s something 
wonderful about seeing the 
aurora in a remote 
wilderness. Just make sure 
you’re comfortable enough 
to actually enjoy it – so take 
that extra down jacket.

Z Melanie travelled with 
Newland Expeditions on  
a bespoke trip  
Z www.newland.no

Wilderness camping

This may well 
be the ultimate 
outdoor astro 
adventure 

Tents are not known  
for a toasty night’s 
sleep in the Arctic

DIY travel

With your own vehicle you have the 
freedom to search for cloud breaks and 
chase down displays as you see fit 

S
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THE SKY GUIDE

OCTOBER
Halley’s Comet isn’t due to return until 2061, but tiny fragments of the 
comet can still be seen as they enter Earth’s atmosphere during the 
Eta Aquariids in May and the Orionids this month. The Orionids peak 
on 21 October and this year there’s no Moon to spoil the show.

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
OCTOBER HIGHLIGHTS

THURSDAY
The Moon’s 
evening terminator 
is approaching this 
month’s Moonwatch 

target, the Mare Cognitum. 
Watch from this morning through  
to the morning of the 14th to see 
its features become ever more 
defined. A second opportunity 
occurs on 29-30 October.

12

SATURDAY X
From 21-23 
October 

there’s a good 
libration and 

phase for observing the southeast 
limb of the Moon. This includes 
features such as the magnificent 
walled plain of Humboldt. 

The Orionid meteor shower 
reaches its peak.

21

FRIDAY
Dazzling Venus 
appears separated 

from orange-hued Mars 
by just 22 arcminutes  

in this morning’s sky.
6

)$0,/< 67$5*$=,1*���� OCT
The phases around full Moon between September  
and early October are special: their rise times differ by 
around 30 minutes. At other times of the year the average 

difference is about 50 minutes. The full Moon on 5 October rises  
in the east around sunset, about 18:45 BST (17:45 UT). Time the 
rise and do the same on a few other evenings, and work out  
the differences. The similar rise times mean that the Moon is 
conveniently placed to light the fields for collecting the harvest; 
consequently this full Moon is known as the Harvest Moon.  
www.bbc.co.uk/cbeebies/shows/stargazing

FRIDAY
There is  
a thin 

Moon spotting 
opportunity this 

evening. Look for a less than 
1%-lit waxing lunar crescent low 
in the west-southwest around  
20 minutes after sunset. This 
Moon is less than one day old 
and sets 50 minutes after sunset.

20

TUESDAY
The ringed 
planet 

Saturn can be 
seen shining 

3.5º southwest of this evening’s 
21%-lit waxing crescent Moon.

24

SUNDAY
The 19%-lit 
waning 

crescent Moon sits 
34 arcminutes below 

mag. +1.4 Regulus (Alpha (_) 
Leonis) at 12:30 BST (11:30 UT) in 
the daylight sky. Use binoculars 
or a scope to find the Moon, 
around 35º up in the southwest. 
The star is half an apparent Moon 
diameter above its northern cusp.

��

THURSDAY
Mag. –3.9 Venus, mag. 
+1.8 Mars and +4.0 

Sigma (m) Leonis form a tight 
triangle this morning.

Tonight’s full Moon is the 
closest to the northern 

hemisphere’s autumn equinox on  
22 September, making this the  
Harvest Moon for 2017.

�

W TUESDAY
The 5%-lit 
waning 

crescent Moon is 
1º north of mag. 

+1.8 Mars at 11:20 BST (10:20 
UT). Both are just less than 
halfway up the sky, due south. 
Given transparent conditions, 
they may be visible through a 
telescope in daylight. 

17

SUNDAY
Minor planet 
Pallas reaches 
opposition. It’s 
mag. +8.2 and 

in the constellation of Eridanus.

The clocks go back by one hour 
at 02:00 BST (01:00 UT) this 
morning, bringing an end to 
daylight saving time for the UK.

29

W THURSDAY
Uranus is at 
opposition 

today, placing it in 
a position directly 

opposite the Sun in the sky. 
Although opposition doesn’t tend 
to make a huge different in the 
appearance of Uranus as seen 
through amateur telescopes, it 
does mean the planet will be 
visible all night long. 

19

SUNDAY X
The rocking and 
rolling action of 

the Moon known as 
libration is particularly 

favourable for the region close 
to the Moon’s northern pole this 
evening. This will bring craters 
such as Florey (69km) and 
Peary (75km) into view.

8



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
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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 Guide

W FRIDAY
The Moon is in its 

waning crescent 

phase, so the next 

couple of weeks 

will be an ideal time to take our 

Deep-Sky Tour (page 63). This 

month we’re taking a look at 

objects around the western leg of 

Perseus, including the wonderful 

California Nebula (NGC 1499). 

13
SATURDAY

This 

morning’s 

32%-lit waning 

crescent Moon is 

5º from the Beehive Cluster, M44 

in Cancer. Both can be seen low 

in the east-northeast shortly after 

rising. View from about 02:00 

BST (01:00 UT), when they will 

have gained a bit of altitude. 

14

WEDNESDAY
Tonight 

presents the 

best opportunity from 

the UK to catch the 

asteroid 2012 TC4 as it makes its 

extremely close pass of Earth. See 

this month’s Comets & Asteroids 

section (page 59) for tips on how 

to see it and Astrophotography 

(page 64) for imaging advice.

11

MONDAY
Mag. +7.9 

Neptune 

appears 1.5º 

north of the 

78%-lit waxing gibbous Moon 

this evening.

30
TUESDAY

Comet 24P/

Schaumasse 

is at its brightest for 

the month at an 

estimated mag. +10.7. Find it in 

the eastern part of Leo. 

31

WEDNESDAY
As the 

morning 

twilight begins to 

take hold, mag. 

–3.8 Venus appears 2.75º to the 

west of this morning’s 2%-lit 

waning crescent Moon, visible 

low in east. View from just after 

06:00 BST (05:00 UT).

18
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< The shower radiant is easy to find, being 
close to the bright red supergiant Betelgeuse
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DON’T MISS

The
Orionids

The new Moon that occurs on  
19 October is beautifully timed 
for this year’s Orionid meteor 

shower. Every time you see an Orionid 
streaking across the heavens, you’re 
witnessing a tiny part of Halley’s Comet 
vaporising in Earth’s atmosphere. The 
first part of the shower, up to and 
including maximum night, has the 
radiant positioned relatively close to the 
red supergiant star Betelgeuse. This star 
marks the eastern shoulder of Orion, 
although the literal translation of 
Betelgeuse actually makes it his armpit. 

This means the radiant position is easy 
to visualise because Orion and mag. +0.5 
Betelgeuse (Alpha (_) Orionis) are easy to 
identify. The radiant’s position also gives 

you a reasonable chance of seeing an 
Orionid trail cross Orion itself.

The Orionids are active during the 
transitionary period from the relative 
warmth of late summer into the damper 
conditions of early autumn, so this is not 
an arduous event to endure. It normally 
shows a zenithal hourly rate (ZHR) of 
around 20 meteors per hour, but 
heightened activity between 2006 and 
2009 enhanced to this figure, elevating 
the ZHR to between 40 and 70 meteors 

per hour. This is not too far short of the 
80-100 meteors per hour generated by the 
Perseid shower in August. It’s thought 
that these particular enhancements were 
due to meteoroids trapped in a resonance 
region. No increase is expected in 2017. 

For a normal shower it’s possible (and 
common) to cherry pick observing dates 
to experience the best rates. The Perseids, 
for example, show low activity over the 
shower’s date range except for the five  
or so nights centred on the peak. 
Observing over these nights is far more 
likely to produce results than observing 
the remainder of the month-long 
observing period. Scientifically, 
observations across the entire activity 
period have equal importance. 

The Orionid shower has shown good 
sub-maximum peaks in the past. These 
occur on days away from the main peak 
and give the illusion that the shower is 
more active overall than it actually is. 

To observe the shower, find a dark 
location well away from any stray lights. 
Allow your eyes at least 20 minutes in 
darkness to become properly dark 
adapted and plan to observe in sessions 
no shorter than 30 minutes. A sunbed or 
reclining chair makes a great observing 
platform, but don’t forget to wrap up 
warm. Despite not being in the depths of 
winter, being stationary outside on an 
October night for an extended period can 
still leave you considerably cold. 

WHEN: 2 October to 7 November, 
peak activity on the night of the 21st

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

ORION

MONOCEROS

TAURUS

GEMINI
Betelgeuse

Rigel

M42

Orionid  radiant
21/22 Oct

10 Oct

20 Oct

30 Oct

21 Oct
3 xing crescent% wa  

Sets at 19:15 BST (18 15 UT):  

Moon phase

An Orionid meteor streaks 
across its namesake, the 

constellation of Orion



Þ The two comets follow parallel paths through the constellations of Cancer and Leo

Þ Venus zips past Mars in the vicinity of Sigma Leonis in the first week of the month
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October comets
WHEN: All month from 05:00 BST (04:00 UT); Moon interferes 5-17 October

Comets 24P/Schaumasse and 

62P/Tsuchinshan are located in 

similar parts of the sky around 

the Cancer/Leo border. This region is 

visible in the early morning, best seen 

from around 05:00 BST (04:00 UT) when 

the sky is still dark and the area nicely 

Venus and Mars in conjunction
WHEN: 1-7 October from 05:30 BST (04:30 UT)

asterism in Leo, and on the mornings  

of the 16th and 17th is close to mag.  

+3.5 Eta (d) Leonis; it will be southwest  

of the star on the morning of 16 October 

and southeast of it on the 17th. With the 

Moon out of the way and the star acting 

as a pointer, this is a good time to look  

for the comet. 

On 26 October, 24P/Schaumasse  

passes very close to mag. +5.5 52 Leonis. 

On this date, the comet is located 

between the star and the 10th-magnitude 

galaxy NGC 3377, and is predicted to  

be around mag. +10.7.

Comet 62P/Tsuchinshan appears  

to be travelling on a similar path as  

24P/Schaumasse throughout the month. 

Its track is on a similar heading, offset  

roughly 3º south. It’s also fainter at  

13th magnitude at the start of the  

month, but does brighten to mag.  

+12.4 by the 31st. 

On 1 October, 62P/Tsuchinshan 

appears southwest of the Beehive Cluster, 

M44 in Cancer. It tracks along the line 

between mag. +5.3 Theta (e) and mag. 

+3.9 Delta (b) Cancri between the 3rd and 

the 6th, passing directly south of the 

cluster. It then heads towards the lower 

section of the Sickle asterism, travelling 

midway between Eta Leonis and mag. 

+1.4 Regulus (Alpha (_) Leonis) on the 

morning of 30 October. 

The dazzling  

planet Venus  

has a close encounter 

with orange-hued Mars 

at the start of October. 

At this time both 

planets are visible in 

the eastern part of the 

sky, rising approximately 

two and a quarter hours 

before the Sun. On  

1 October, mag. –3.9 

Venus is 2.7º west of 

mag. +1.8 Mars. From 

the UK, this positions 

Venus above and right 

of the Red Planet. 

On the following 

mornings the two 

planets appear to 

converge and by the  

4th Venus is less than  

1º from Mars. Venus, 

Mars and mag. +4.0 

Sigma (m) Leonis form a squat 

isosceles triangle on this 

date. On the morning of the 

clear of the horizon. Comet 24P/

Schaumasse is the brightest of the  

two, starting the month at mag. +12.1.  

It brightens throughout October,  

becoming a mag. +10.5 object by the  

end of the month. At the start of October 

it passes through the distinctive Sickle 

5th, the triangular pattern 

tightens considerably,  

with Venus now just  

21 arcminutes, or two-thirds 

the apparent diameter of  

the Moon, from Mars.  

Sigma Leonis will be  

28 arcminutes from 

Venus at this time. 

On 6 October, the 

close approach 

continues with Mars 

and Venus separated  

by 22 arcminutes,  

Venus will now be  

east of Mars. Then,  

on 7 October, the brief 

encounter is over, with 

Venus now a fraction 

less than 1º east of Mars. 

Although relatively 

common, planetary 

conjunctions are great 

to witness and, in this 

case, very easy to follow 

with bright Venus 

leading the way. 
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THE NORTHERN HEMISPHERE
IN OCTOBER

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 OCTOBER*

*Times correct for the centre of the UK 

DATE SUNRISE SUNSET

1 Oct 2017 07:11 BST 18:46 BST

11 Oct 2017 07:29 BST   18:22 BST 

21 Oct 2017 07:48 BST   18:00 BST

31 Oct 2017 07:07 UT 16:39 UT

MOONRISE TIMES

1 Oct 2017, 17:14 BST 17 Oct 2017, 04:34 BST

5 Oct 2017, 18:57 BST 21 Oct 2017, 09:15 BST

9 Oct 2017, 20:58 BST 25 Oct 2017, 13:15 BST

13 Oct 2017, ––:–– BST 29 Oct 2017, 14:44 UT

MOONRISE IN OCTOBER*

1 OCT AT 01:00 BST 

15 OCT AT 00:00 BST

31 OCT 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
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Uranus reaches opposition this month, 
being positioned opposite the Sun in the 
sky on 19 October. Opposition is 
generally understood to be the best time 
to view a planet because the geometry of 
the planet, Earth and Sun in a line means 
that the distance between Earth and the 
planet is minimised. However, for 
distant worlds such as 
Uranus and Neptune,  
it has to be said that 
there’s not a vast 
difference in their 
appearance 
through a 
telescope during 
opposition 
compared to 
other times. One 
definite benefit of 
opposition for 
Uranus is that the 
planet will be visible  
all through the night. 

Uranus sits on the 
threshold of naked eye 
visibility at mag. +5.7. 

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 telescopeTHE PLANETS IN OCTOBER
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URANUS
BEST TIME TO SEE: 19 October,  
01:00 BST (00:00 UT)  
ALTITUDE: 47º
LOCATION: Pisces
DIRECTION: South
FEATURES: Colour, subtle banding with 
larger instruments, brightest moons
EQUIPMENT: 8-inch or larger scope

VENUS

15 Oct

MERCURY 
15 Oct

MERCURY

1 Oct

NEPTUNE

15 Oct

MERCURY

31 Oct

PISCES

k

+

1 Oct

Uranus 31 Oct

N

E

S

W

1°

‘cord’ stars of Pisces, 2.2º to the west  
of mag. +4.3 Omicron (k) Piscium by  
the end of October. 

High-resolution amateur images of 
Uranus have come on in leaps and 
bounds over recent years. A long-pass 
(deep-red) or infrared filter can help  
bring out any atmospheric bands visible. 
Good seeing and a well-collimated 
12-inch or larger scope are essential. 

Other interesting targets to aim  
for are the brighter Uranian moons: 
Miranda, Ariel, Umbriel, Titania and 
Oberon. A good image scale is required 
here. The moons are best recorded by 
careful overexposure of the planet’s  
disc. Too long an exposure and the 
expanded disc may engulf some of  
the inner satellites.  

THE PLANETS

PICK OF THE

MONTH

Through the eyepiece of a 
telescope it presents a 

tiny, 3.7-arcsecond 
disc that shows a 

distinct green 
colour. This is 
very evident even 
in small scopes 
and quite 
beautiful to see. 

The planet  
is on the move 

towards the  
west at present  

and, despite its great 
distance, does manage to 

move appreciably throughout 
the month. It ends up well 
within the V formed by the 

Þ A telescope will reveal 
the planet’s distinctive  
and famous green hue

Þ Dim and distant Uranus remains in Pisces, just 2.2º west of mag. +4.3 Omicron Piscium
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VENUS
BEST TIME TO SEE: 5-6 
October, from 05:30 BST 
(04:30 UT) 
ALTITUDE: 4º (low)    
LOCATION: Leo
DIRECTION: East
Venus is visible in the morning 

sky but presents a small and 

rather disappointing disc. On 

the 1st its apparent diameter is 

11 arcseconds, shrinking to  

10 arcseconds by the 31st. Its 

phase is currently close to full, 

ranging from 91-96% over the 

course of the month. On the 

5th it is 22 arcminutes from 

mag. +1.8 Mars, Venus being 

mag. –3.9 and easily stealing 

the show. The next morning, 

on 6 October, Venus and Mars 

are the same distance apart 

but in a different orientation. 

At the end of the month, 

Venus rises approximately  

90 minutes before the Sun. 

MARS
BEST TIME TO SEE: 5-6 
October, from 05:50 BST 
(04:50 UT) 
ALTITUDE: 6.5º (low)     
LOCATION: Leo
DIRECTION: East
Through a telescope Mars  

isn’t much to look at. Right 

now it’s a morning planet 

moving along a far part of its 

orbit relative to Earth and so 

its disc is a tiny 4 arcseconds 

across. Even so, mag. +1.8 

Mars has an interesting 

naked-eye encounter with 

mag. –3.9 Venus on 5 and  

6 October, when they will  

be separated by just  

22 arcminutes. After this 

encounter Venus rapidly 

leaves the scene to the east.  

On the 17th, a 6%-lit waning 

crescent Moon sits 2.8º above 

Mars. Look carefully and  

you should be able to see  

mag. +3.6 Zavijava (Beta ( )̀ 

Virginis) 1º below Mars on 

this date. On 31 October, Mars 

has a similar encounter with 

mag. +3.9 Zaniah (Eta (d) 

Virginis), only this time the 

apparent separation is much 

less at just 20 arcminutes. 

SATURN
BEST TIME TO SEE: 1 October, 
from 19:30 BST (18:30 UT)  
ALTITUDE: 12º      
LOCATION: Ophiuchus
DIRECTION: South-southwest
Saturn is low in the south-

southwest as the evening sky 

begins to darken at the start  

of October. Thanks to the 

gradually shortening period  

of daylight, the planet remains 

in a similar position relative  

to the horizon as the sky 

darkens for the whole month. 

Its low altitude makes it hard 

to observe through a 

telescope, but a 21%-lit 

waxing crescent Moon can  

be seen 3.5º northeast of the 

planet on 24 October. 

NEPTUNE
BEST TIME TO SEE: 1 October, 
23:20 BST (22:20 UT)  
ALTITUDE: 29º       
LOCATION: Aquarius
DIRECTION: South
Neptune is well positioned, 

reaching its highest point in 

the sky due south in darkness 

all month long. It’s in Aquarius, 

moving from a position 39 

arcminutes southeast of mag. 

+3.7 Lambda (h) Aquarii on 

the 1st to 36 arcminutes south 

of the star by month end. A 

bright, almost full Moon swaps 

from the west of Neptune’s 

position to the east on the 

nights of 2 and 3 October. 

At mag. +7.9, in theory 

Neptune is the only main 

planet that requires optical 

assistance to see, though  

mag. +5.7 Uranus fairly 

regularly joins it in this 

respect. Telescopically, 

Neptune presents a 

2.3-arcsecond disc that  

starts to become obvious at 

powers of 150x or higher.  

It also has a distinct bluish 

hue. Neptune’s largest Moon, 

Triton, can often be glimpsed 

with 12-inch or larger scopes 

using magnifications of  

300x or higher.    

NOT VISIBLE THIS MONTH 
Mercury and Jupiter

YOUR BONUS CONTENT Planetary observing forms

OCTOBER
Using a small scope you’ll be 

able to spot Saturn’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. 

SATURN’S MOONS
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height of 1.24km above the mare 
floor. West of the Montes Riphaeus 
is the bright, 12km crater Euclides, 
the bright ejecta from which 
lightens its surrounding area, 
further helping to define the 
location of Cognitum. 

The northern end of the Montes 
Riphaeus seems to initiate a 
break in the boundary of the 
mare, and this in turn gives the 
impression that it has ‘opened 
the gates’ to let ejecta rays from 
Copernicus come flooding 
through. Under high illumination 
you can follow these bright 
Copernican rays as they head 
south over Cognitum’s surface. 

The northeast edge of the 
mare is ill-defined and merges 
with the vast (96km) plain of 
Fra Mauro, to the south of 
which are Parry (48km) and 
Bonpland (60km). Bonpland’s 
western rim forms part of the 
Mare Cognitum’s border. 

The region of Cognitum’s 
border is quite indistinct to  
the east, south and southwest 

The Mare Cognitum is located 
between the magnificent ray 
crater Copernicus and the Mare 
Nubium, adjoining the eastern 
edge of the Oceanus Procellarum. 
Its name means the Known Sea, 
an intriguing title acquired 
because it is the site where the 
Ranger 7 probe took the first 
high resolution photographs of 
the lunar surface. Ranger 7 was 
launched on 28 July 1964 and 
reached the Moon three days 
later. It transmitted 4,308 images 
before being deliberately crashed 
onto the Moon. The final image 

showed surface detail to a 
resolution of 50cm. 

Cognitum is shaped somewhat 
like an acorn on its side and is 
easily lost amongst what is a 
complex area of the Moon’s 
surface. However, it has the 
curious property that once it 
has been identified it tends to 
stand out quite well. This is 
partly due to the well-defined 
western border, which is edged 
by a distinct arc of mountains 
known as the Montes Riphaeus. 
This range extends for a length 
of 180km, with peaks rising to a 

back towards the southern  
edge of the Montes Riphaeus.  
A number of light patches 
appear in the southwest between 
Darney E (4km) and Euclides M 
(6km). These are flat hills 
formed from older material 
elevated above the lava surface 
of Mare Cognitum. In colour 
images they have a distinctly 
reddish appearance. 

Darney (15km) is located off 
the southern shore of Cognitum. 
It’s a bright feature 2.6km deep 
and classes as a banded crater; 
‘banding’ refers to the radial 
stripes visible on the inner walls 
of some craters, a phenomenon 
indicative of young surfaces. 

Cognitum’s surface is devoid 
of substantial features, instead 
‘sprinkled’ with small craterlets, 
several elevated ridges and a 
5x14km dome called Moro 1  
in the southeast ‘corner’. The 
largest crater is Kuiper (7km)
which is named after Gerard 
Kuiper, the astronomer who 
suggested the name for the sea. 

“The Mare Cognitum is 
‘sprinkled’ with craterlets 

and elevated ridges”
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KUIPER
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RIPHAEUS

DARNEY D

DARNEY E

Look carefully and you will see  
the Mare Cognitum’s outline  
resembles that of a fallen acorn 

MOONWATCH
MARE COGNITUM
TYPE: Lunar sea  
SIZE: Approximately  
300km by 200km 
LONGITUDE/LATITUDE:
22.3ºW, 10.5ºS
AGE: 3.2-3.85 billion  
years old
BEST TIME TO SEE: Two 
days after first quarter (29-
30 October) or one day after 
last quarter (12-14 October)
MINIMUM EQUIPMENT:
10x binoculars

N

RANGER 7



COMETS AND ASTEROIDS
2012 TC4 – an asteroid that is expected to come within 49,000km of Earth this month

Asteroid 2012 TC4 is a small 
Solar System body measuring 
11-28m. It’s classed as an Apollo 
near-Earth asteroid, a group of 
asteroids with orbits that cross 
the Earth’s. As of 2016 there 

were 8,180 members of this 
group. The fact that these 
bodies have orbits which 
intersect the Earth’s raises the 
chance of impact; the airburst 
meteor that occurred over 

Chelyabinsk on 15 February 
2013 was an Apollo-class body. 

The term MOID (minimum 
orbit intersection distance) gives 
an indication of the expected 
close-approach distance. An 
asteroid is classified as a 
‘potentially hazardous object’ 
if its Earth MOID is less than 
0.05 AU. In the case of 2012 TC4, 
its Earth MOID is currently 
listed at 0.000249707 AU in the 
JPL Small Body Database. 

The next close pass of 2012 
TC4 will occur on 12 October. 
As of the time of writing the 
latest close pass predictions for 
the asteroid are being refined, 
based on recovery observations 
made during summer 2017. 
Current indications based on 
its early recovery observations 
suggest the asteroid will pass 
49,000km from Earth, at  
05:42 UT on 12 October.

Despite passing so close to 
Earth, 2012 TC4 will remain a 
rather dim object with a peak 
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STAR OF
THE MONTH

The Circlet asterism in Pisces is a well-known, 

albeit faint, pattern associated with the autumn 

sky. The Circlet is formed of six or seven stars 

ranging in magnitude between +3.7 and +5.0 

– the one that is only sometimes included is 

the star on the extreme east, 19 Piscium. 

This star is 2.7º southeast of mag. +4.1 

Iota (f) Piscium and 2º north-northeast of 

mag. +4.5 Lambda (h) Piscium. At mag. +4.9, 

19 Piscium is at the fainter end of naked- 

eye visibility, but despite this and its propensity 

to sometimes be dropped from the Circlet 

pattern altogether, it’s a pretty interesting  

and much studied star. 

19 Piscium is a giant carbon star and 

through the eyepiece shows the distinct 

orange-red hue typical of this class. It also 

shows variability in its brightness, fluctuating 

between magnitude +4.5 and +6.2 over an 

irregular period. As a variable it is also 

known as TX Piscium. 

19 Piscium – the odd star 
of Pisces’s Circlet asterism

The star is 760 lightyears distant. It has a 

spectral classification of C5III, C being part of 

the spectral classification system for carbon 

stars, 5 being a value half way along the C 

scale and the III meaning that it’s a giant star. 

It’s also relatively cool with a temperature of 

3,050K, meaning that most of its output occurs 

in the infrared part of the spectrum. Despite its 

rather diminutive appearance from Earth,  

19 Piscium’s luminosity – a measure of total 

radiation emitted across all wavelengths  

– is 4,700 times greater than that of our Sun. 

The star’s angular diameter has been 

directly measured, and coupled with its distance 

this information can be used to calculate the 

star’s physical diameter. It is 240 times larger 

than the Sun, giving it a circumference  

1.2 times that of Earth’s orbit.

Circlet
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� Photographing star trails is a great way to bring out the colour of red stars such as 19 Piscium

� The track of asteroid 2012 TC4 from 19:00 BST (18:00 UT) on  
11 October to 01:00 BST (00:00 UT) on 12 October

magnitude predicted to be 
around +12.8. From the UK the 
best chance of observing or 
photographing it will be on the 
night of the 11th from 21:00 BST 
until midnight (20:00-23:00 
UT) as it moves from southern 
Aquarius into Capricornus. Its 
magnitude is predicted to be 
+14.5 at 21:00 BST (20:00 UT) 
brightening to +13.9 by  
00:00 BST on the 12th  
(23:00 UT on 11 October). 

An object passing this close 
to Earth will show appreciable 
parallax during closest 
approach, an effect that will 
move its position relative to the 
background stars as seen from 
different observing locations. 
For the most up-to-date 
information and accurate 
positional coordinates, consult  
the excellent JPL Horizons 
Ephemeris Generator at https:// 

ssd.jpl.nasa.gov/horizons.cgi. 
Turn to page 64 for advice on 
how to photograph 2012 TC4.
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1 THE DUMBBELL NEBULA
We begin with the easiest planetary 
nebula for binoculars. Start at mag. +3.5 

Gamma (a) Sagittae and pan a little over 3° in 
the direction of mag. +4.7 15 Vulpeculae where, 
even in suburban skies, you will see a tiny glowing 
cloud. This is the Dumbbell Nebula, M27. Initially 
it will appear rectangular, but with patience you 
should make out the slight narrowing in the 
middle that gives it its common name, It is 1,360 
lightyears away and a little over two lightyears 
in extent – that’s half the distance from us to 
Proxima Centauri. � SEEN IT

2 ALBIREO
Albireo (Beta ( )̀ Cygni) is the double star 
that marks the eye of the Swan. Its member 

stars have a separation of 34 arcseconds, making 
it a good test of 10x binoculars: if you cannot 
initially see two stars, ensure you have perfect 
focus and mount your binoculars if necessary. 
Once you have split them, you’ll see a beautiful 

colour contrast between the golden, mag. +3.1 
primary and the azure, mag. +5.0 secondary. 
They are thought to be a true binary with an 
orbital period of about 75,000 years. � SEEN IT

3 THE COOLING TOWER
M29, the open cluster also called the 
Cooling Tower, lies about 2° south of mag. 

+2.2 Sadr (Gamma (a) Cygni). This misty patch 
has an apparent extent of only 7 arcminutes, so 
it is a fairly unremarkable sight in smaller 
binoculars, but with 15�70s you should be able 
to resolve at least seven of the 9th-magnitude 
stars whose pattern gives it its common name. 
Its distance is thought to be around 6,000 
lightyears, but this is decreasing: it is heading 
towards us at 28km/s. � SEEN IT

4 61 CYGNI  
Every astronomer should observe 61 Cygni, 
the first star to have its distance measured. 

61 Cygni is at the fourth apex of a parallelogram 
that has mag. +1.3 Deneb (Alpha (_) Cygni), Sadr 
and mag. +2.5 Gienah (Epsilon (¡) Cygni) at its 

October’s highlights include this slew of  
jewels in the vicinity of Cygnus, the Swan

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

other points. It is 11.4 lightyears away and has a 
large proper motion (motion relative to the celestial 
sphere) of 5.22 arcseconds a year. Depending on 
your conditions, your binoculars may reveal it to be 
a pair of orange stars with magnitudes of +5.2 and 
+6.0, separated by 31 arcseconds.� SEEN IT

5 31 CYGNI
Imagine a line joining Deneb and mag. 
+6.2 Rukh (Delta (b) Cygni). Look 1º north 

of the centre of this line is a naked-eye double 
star comprised of 31 and 30 Cygni. When you 
aim your binoculars at these stars, the more 
southerly one, mag. +3.9 31 Cygni, will exhibit a 
deep yellow-orange colour. This too turns out to 
be a double star with a brilliant white mag +7.0 
companion, an easy split at 1.8 arcminutes to the 
south. The trio are a line-of-sight grouping and 
are not gravitationally connected. � SEEN IT

6 THE RING NEBULA
We finish as we began – with a planetary 
nebula. The mag. +9.5 Ring Nebula, M57, 

lies almost midway between mag. +3.5 Sheliak 
(Beta ( )̀ Lyrae) and mag. +3.3 Sulafat (Gamma 
(a) Lyrae). This makes it easy to locate, but it is 
less easy to identify. Even at 15x magnification  
it is very small and will appear as a defocused 
star; don’t expect to see the hole in the ring.  
At about 2,300 lightyears away it is nearly  
twice the distance of M27, and it extends for  
just over one lightyear, which is more typical  
of planetary nebulae. � SEEN IT
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Casually observing meteor 
showers is relatively easy and 
can be quite relaxing. However, 
making a genuine scientific 
contribution to meteor  
science requires dedication, 
concentration and speed. The 
last requirement is particularly 
important if observing alone 
because unless you’re recording 
an audio description of the 
shower, you’ll invariably need 
to look away from the sky to 
record what you see. 

Manually recording details 
about meteor trails can range 
from a simple rate count to a 
full on description of each  
trail, but one particularly 
useful skill is being able to  
plot trails on a sky chart.  
Done accurately this can  
reveal whether a trail is from  
a shower or just sporadic. 
Several trails coming from  
the same location not 
associated with a known 
radiant could even indicate  
the presence of a new shower.

Of course, the usefulness of 
trail plotting depends on how 
precisely you can do it, and 
that is this month’s challenge. 

This month’s Orionid shower is 
ideal to practice with: it is 
conveniently timed to  
coincide with the new Moon 
period. If the weather  
doesn’t play ball, conditions  
are similarly favourable for 
next month’s Leonids too. 

The traditional meteor 
plotting method is decidedly 
lo-tech: a pencil, ruler and a 
negative chart (black stars and 
white sky) of the area you want 
to cover. Mounting the charts 

on card and covering them in 
transparent sticky plastic creates 
a wipe clean chart that can be 
marked using a chinagraph 
pencil. This approach also has 
the advantage of working even 
if the air is damp. Also, 
remember to use a dim red 
torch while writing to preserve 
your eyes’ dark adaption. Free 
software such as Cartes Du Ciel 
can be used to generate the charts 
for printing – see this month’s 
Astrophotography section. 

The best way to check your 
plot accuracy is to observe in 
parallel with a camera setup. 
You need to set the clock on 
your camera to the correct 
time before you start, and set it 
to cover the same area you’re 
looking at. Then wait for a 
bright trail to pass through the 
camera frame. Sadly there is  
no guarantee that this will 
happen. If it does and you  
see it, draw the meteor trail  
on the chart as accurately  
as you can and record the  
date and time. 

When you are done 
observing, compare the results 
with your camera’s images.  
If you’ve not done this before, 
your plots may not align too 
well. Don’t worry about this, 
just use it as an excuse to try 
again and improve. This 
feedback technique is 
important if you’re serious 
about observing because it’s 
important to understand that 
all observers make errors. 
Discovering your limits  
and the likely errors created  
is an important part of any 
scientific recording process. 

THE SKY GUIDE CHALLENGE
How accurately can you plot meteor trails on a star chart?

Þ When you spot a meteor in the camera frame, mark it on your chart as accurately as you can – but be quick or you may miss ones that follow

Þ Charting programs such as Cartes du Ciel typically give options to 

print negative charts, saving ink and increasing readability at night
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(Xi (j) Persei) his shin. NGC 1499, the 
California Nebula, so called because long-
exposure photographs reveal it to have a 
similar shape to the US state of California,  
sits one-quarter of the way from Xi Persei 
towards Epsilon Persei. Its integrated magnitude 
is +5.0 but this is spread over a large area of 
2.5x0.8º, giving NGC 1499 a very low 
surface brightness. A low power around  
20-30x is recommended here, as is the use  
of a hydrogen-beta or UHC filter. Despite the 
striking red colour seen in photographs 
caused by hydrogen-beta excitation from 
Menkib, visually the nebula tends to look  
like a faint diffuse curve, brightest on its 
northeast side. � SEEN IT

3 IC 2003
We jump from one extreme to  
the other with IC 2003, a small, 

mag. +11.5 planetary nebula located mid-
way between Xi Persei and mag. +2.8 Zeta 
(c) Persei. Measuring 7x6 arcseconds, IC 
2003 is tiny compared to NGC 1499, but  
this means its magnitude listing gives a more 
realistic impression of its true brightness;  
the surface brightness of NGC 1499 is  
+23.1 compared to +17.6 for IC 2003. 
Consequently, IC 2003 is relatively easy to 
see. At low powers of around 50x it looks  
like a faint star. Raising the magnification  
to 100x or more reveals its tiny yellow-green 
disc. A 13th-magnitude star sits 20 arcseconds 
to the southwest. Larger instruments show a 
brighter core. � SEEN IT

4 IC 348
IC 348 is a cluster with embedded 
nebulosity located 8 arcminutes 

1 NGC 1342
In this tour we’re looking at deep-sky 
objects located in the area representing 

the western leg of Perseus. Our first target is 
the relatively bright open cluster NGC 1342, 
located 5.75º west-southwest of mag. +2.9 
Epsilon (¡) Persei. With an integrated 
magnitude of +6.7 the cluster stands out 
relatively well from the background thanks  
to a proliferation of mag. +8.0 to +10.0 
members. It has an apparent diameter of  
17 arcminutes with its brighter members 
spread out in an elongated fashion east  
to west. This is a pretty cluster to view  
using a low- or mid-power eyepiece,  
a 10-inch telescope revealing up to  
60 member stars. The cluster is estimated  
to be 400 million years old and located at  
a distance of 1,170 lightyears. � SEEN IT

2 NGC 1499
Epsilon Persei represents the Greek 
hero’s knee and mag. +4.0 Menkib  
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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 

south of variable star Atik (Omicron (k) 
Persei). The nebulosity is subtle and best seen 
using a 14-inch or larger scope with Atik 
placed out of the field of view. The cluster is 
easier and there’s a pleasing yellow-orange 
glow to the binary star BD +31º643 at its 
centre. The cluster is estimated to be two 
million years old and contains approximately 
400 stars, half of which are suspected to 
have circumstellar discs. The Hubble Space 
Telescope has revealed a protostar (LRLL 
54361) flashing every 25.34 days. The flash 
is believed to be caused by surrounding 
material being ‘dumped’ onto two newly 
formed stars when their mutual orbit brings 
them close to one another. � SEEN IT

5 NGC 1514
Extending the line from Atik  
to Zeta Persei for 1.7 times the 

distance again will take you to the Crystal 
Ball Nebula, NGC 1514 in Taurus. It is both 
relatively bright and large for a planetary, 
with a listed magnitude of +10.0 and 
apparent diameter of 2.2 arcminutes.  
Despite this the nebula can be tricky to see 
well at low powers because it is somewhat 
overpowered by a bright, mag. +9.4 central 
star. A magnification of 150-200x is 
recommended here and an OIII or UHC  
filter makes a huge difference to its 
appearance, revealing delicate structure 
across the disc and a brighter area to  
the northwest. � SEEN IT

6 M45
The Pleiades, designated M45, is an 
easy and obvious naked-eye cluster 

marking the shoulder of Taurus. A power  
of 20-25x shows the 1º main form of M45 
well. The cluster is estimated to be 100  
million years old, 444 lightyears distant and 
dominated by hot blue stars. A distinctive 
bent line of six mag. +7.0 to +9.0 stars is 
obvious south of the brightest member,  
mag. +2.9 Alcyone (Eta (d) Tauri). The  
cluster is passing through a non-associated 
dust cloud, revealed in long exposures as  
a beautiful blue reflection nebula. Portions  
of the nebula can be seen visually, such as 
NGC 1436 surrounding Merope. A 4-inch 
scope with low magnification can reveal  
this under dark conditions. � SEEN IT

This month we explore  
the Greek hero’s shin  
and the body of Taurus

'((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.

< M45 can be seen with the 

naked eye, with a scope 

allowing you to glimpse 

some of the brighter 

areas of nebulosity
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The close pass of asteroid 2012 TC4 this 
month will be an exciting event to record 
and follow. There’s an added challenge 
here too because in order to grab a shot of 
the object as it zips past Earth at a distance 
considerably less than that of the Moon, 
you’ll need to work out where it is in the 
sky. The two main ways to do this are to 
either add its latest orbital elements into a 
compatible planetarium program, or use 
an accurate ephemeris generator and plot 
your own track on a star chart. 

An ephemeris is a table organised by 
date and time that presents selected 
information about an object. All we need 
here is an ephemeris showing the 
asteroid’s position and an indication of its 
expected brightness. The JPL Horizons 
website at https://ssd.jpl.nasa.gov/

horizons.cgi can produce this information. 
This website also includes pages which 
explain all of the terms used. 

A number of settings need to be defined 
in order to generate the ephemeris. The 
Ephemeris Type needs to be set to 
OBSERVER. Click ‘Change’ next to the 
Target Body entry to bring up a search 

Catching a near-Earth asteroid

box. Simply enter ‘2012 TC4’ and accept 
this as the target. 

Observer Location requires your 
location to be entered as latitude, 
longitude, altitude and which planet you 
happen to be on. We’ll assume the last 
item is Earth, which has a Body ID of 
‘399’. A quick and easy way to obtain your 
accurate latitude, longitude and altitude 
is to locate your observing site via the 
desktop version of Google Earth (https://

www.google.com/intl/en_uk/earth/

desktop). The information you need is 
normally shown in the lower right corner 
under the Google Earth name.

Time Span can be set to whatever range 
and interval required. A good way to do 
this is to set a wide range of 10 days 
centred on 11 October, with an interval of 
one hour. When the final ephemeris is 
generated, it’s then possible to determine 
what 2012 TC4’s magnitude will be 
between certain dates and times. Identify 
a set of values that is realistic for your 

�Send your image to: hotshots@skyatnightmagazine.com

equipment and then re-generate the 
ephemeris, increasing the time resolution 
if appropriate, to cover the range which 
you think you can achieve. Finally, the 
Table Settings and Display/Output can  
be left at default for most purposes. 

Once these values have been entered 
and you’re happy that they are correct 
and as accurate as you can get them, press 
the ‘Generate Ephemeris’ button to create 
the ephemeris table. A lot of information 
will be returned, with the meanings below 
the main ephemeris. For our purposes we 
are interested in the RA, dec. and APmag 
values. Although it doesn’t affect your 
observing setup directly, the value of 
delta is also interesting as this gives an 
indication of the asteroid’s distance  
from your location in AU. 

Armed with a table of positions, the next 
task is to plot them to give you an idea of 
where the asteroid will be in the sky. In 
order to do this, we would recommend 
downloading a version of the excellent 
freeware application Cartes du Ciel 
(www.ap-i.net/skychart/en/start). There 
are various ways to extract a chart from 
this application which can subsequently 
be marked up with the positions of 2012 
TC4, but for simplicity of example, we’ll 
be saving the chart image and marking it 
up in an image editor. The asteroid 
positions and chart RA/dec. grid should 
both be correct for epoch 2000.0 (J2000.0). 
This should be the case unless you have 
specifically requested an epoch change.

RECOMMENDED EQUIPMENT
DSLR with shutter release cable or CCD attached to a telescope or lens,  

polar aligned equatorial tracking mount

KEY TECHNIQUE
EFFECTIVE EPHEMERIDES

Near-Earth asteroid passes are tricky 

because their positions can only be refined 

when the object has been recovered. For 

close passages past our planet, the effect 

of parallax can mean that observations 

made from different locations will alter the 

asteroid’s position relative to the background 

stars, and this effect gets more extreme the 

closer the pass. A key element to getting 

a shot of an event such as the close pass 

of 2012 TC4 this month is to either add 

the latest orbital elements into a planetarium 

program or generate an up-to-the-minute 

table of positions and plot them on a chart.
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Two different approaches to showing 

an asteroid pass: with trailed stars 

(left) or a series of dots marking 

the asteroid’s path (right)



STEP 5
Take an early test shot and examine it. Additional star catalogues can 
be installed in Cartes du Ciel to help check how faint you’ve gone: 
UCAC 4 (www.ap-i.net/skychart/en/download) includes 113 million 
stars to mag. +16.0. The faintest star imaged should ideally be at least 
one or two magnitudes below the asteroid’s predicted brightness. 

STEP 6
Take repeated exposures when the asteroid should be in frame. Examine 
the results via a file viewer, flipping between images to show 2012 TC4’s 
movement. Load all of the frames in a layer-based editor as separate 
layers. Align them using either the stars or on the asteroid. Set the blend 
mode of upper layers to Lighten to reveal either asteroid or star trails.

STEP 2 
The chart needs extracting so you can plot the asteroid on it. There  
are many ways to do this, including simply printing it out. Another  
is to save the chart as an image file and open it in an editor such as  
the freeware GIMP. Once loaded, create a separate layer above  
the chart in which you can plot the asteroid’s position. 

STEP 3 
Determine how far the asteroid will move over the period you intend to 
image it over. This will allow you to determine the approximate field of 
view. Choose a lens-based or telescope imaging setup to cover this size, 
plus a bit spare. Cartes du Ciel can be used to superimpose a rectangle 
on the chart for this purpose (Setup > Display > Finder Rectangle [CCD])

STEP 4 
Focus the camera as accurately as possible. If using a DSLR, try an  
ISO setting one-third to half the camera maximum. To capture the 
asteroid as a dot or short line, keep exposures below 30 seconds.  
Longer exposures with good polar alignment or autoguiding will  
allow you to capture an extended asteroid trail.

STEP 1
To plot the accurate track of 2012 TC4, first open Cartes du Ciel. Centre 
the view on the approximate position indicated by the ephemeris table 
for the date and time you intend to make your imaging attempt. It helps 
to show the RA/dec. grid (Charts > Lines/grid > Show equatorial grid). 
Use a grid resolution of 1º (Setup > Chart, Coordinates > Grid Spacing).
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� Elizabeth covered 

3,000km on her travels

This summer, Elizabeth Pearson travelled across the US  
to hunt down the total eclipse of the Sun on 21 August 2017 

I
n 1999, a total eclipse of the Sun  

passed over Cornwall. And I missed  

it. Ever since, I have wanted to see 

totality, and so when I heard that  

the Moon’s shadow would be passing  

coast to coast over the US mainland  

on 21 August 2017, I knew I had to be  

there. I decided to take a road trip that 

would end up taking me almost 3,000km 

across the country as I attempted to  

chase down the lunar shadow.

My journey started in Salt Lake City, Utah, 

where I picked up the hire car that would prove to 

be my faithful steed for the week. My first stop was 

Salt Lake City’s Clark Planetarium, where I found 

queues out the door. The crowds had been brought 

in by an email from a major online retailer 

recalling eclipse glasses, sparking a panic.

“A lot of people who thought they had 

glasses just got emails saying their glasses 

cannot be trusted, and have come to the 

Clark Planetarium because we have the 

real ones. We never thought we’d be the 

only supplier in town. We have a supply 

for today, we may even have a supply for 

tomorrow, but then who knows,” says Seth 

Jarvis, the director of the Clark Planetarium.

Like most of the nation, Salt Lake City 

would only see a partial eclipse, making 

appropriate eyewear crucial. But for me, the 91 per 

cent it would see wasn’t enough. I wanted totality. 

It was time to start chasing that shadow. C
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The Sun at totality during 

the 21 August eclipse, with 

pinkish flares visible in  

our star’s corona
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With so many eclipse enthusiasts together 
under one roof I couldn’t help picking up on their 
excitement. And it only grew when I drove on to 
my next pit stop of Alliance, Nebraska. “They’re 
saying that there are going to be 20,000 people 
in town altogether,” says Jessica Hare, the acting 
manager for local monument ‘Carhenge’, a replica 
of Stonehenge made from scrap cars and the reason 
this remote location is so busy when I arrive.

“For the most part people in town are excited. 
There’s a reason we live here, though: we’re not 

into big crowds,” Hare 
continues. “But it’s a 
change of pace for a few 
days and then we’ve got 
something to talk about 
for 60 years.”

With only two days to 
go, people were already 
arriving and setting up 

camp. But amongst the bustle, an air of disquiet 
was beginning to form. People were checking the 
weather and all was not well. On 21 August, clouds 
were forecast across the eastern side of the US. 
Combined with the eclipse glasses scare, it looked 

As I drove from Utah into Wyoming, I began to 
see signs that I was heading into totality country. 
On the highways there were notices banning heavy 
vehicles on 20-22 August to keep traffic moving, while 
in towns handwritten signs offered eclipse parking. 
Every business, it seemed, had special ‘Totality Deals’.

The building buzz
Eventually I made it to Casper, Wyoming, the 
largest town on the eclipse’s central line and  
host to the Astronomical League’s annual AstroCon 
convention – which 
happened to coincide 
with my visit. The event 
had drawn people from 
all over the world, keen 
to see the eclipse.

“Once you’ve seen 
totality, you’ve just got 
to see it again,” says Sue 
Baldwin, an eclipse chaser from Auckland, New 
Zealand. “The first time I saw it I bawled my eyes 
out for 30 seconds, and actually had to hit myself so 
I could look at the totality. It’s just that emotional, 
there is no comparison.”

� AstroCon 2017 was the most popular ever, 

and sold out a year ahead of the event

� From locals with lemonade stands to hospitals, 

everyone was trying to cash in on eclipse fever

� While at Mount Rushmore, Elizabeth stopped 

to take her first ever photo of the Milky Way

� Some people queued at the Clark Planetarium for 45 minutes to get eclipse  

glasses, which were strictly limited to five per purchase to prevent touting

� Elizabeth examines the dynamic nature of our star with 

a hydrogen-alpha scope a few days ahead of totality

“By the time I reached Sutherland, 
Nebraska, the forecast had grown worse. 

The nearest place with completely  
clear skies forecast was almost 400km  

back the way I had just come”
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like huge numbers of people might not get to 

witness the great event.

By the time I reached Sutherland in central 

Nebraska, where I had planned on watching the 

eclipse, the forecast had grown even worse. The 

nearest place with completely clear skies forecast 

was almost 400km back the way I had just come, 

along roads already gridlocked with traffic. Did  

I stay and risk being clouded out, or go and risk 

getting stuck on the highway?

I had come too far to end up staring at clouds. 

Time to chase those clear skies. Wanting to avoid 

the most horrific traffic, I picked a town just off  

the centreline and at 4am on 21 August, I was  

back in the car.

As I set off, the fog was so thick that at times 

I could barely see 30m ahead of me. But I was 

determined to beat the clouds and fought on until 

four hours later I reached my final destination – an 

old airfield in Mitchell, Nebraska. A few hundred 

people had already arrived, most of whom had also 

undertaken long treks, and were ready to see their 

first eclipse when it started at 10.25am. 

The moment of darkness

When the hour came, we donned our (certified) 

eclipse glasses to watch as the Sun was slowly eroded 

away by the Moon. As the spectacle unfolded, the 

dwindling sunlight made its effect felt. The air, 

which should have been uncomfortably hot by  

now, felt more like a breezy afternoon. 

With around 20 minutes to go, I reached to take 

my sunglasses off before realising I wasn’t wearing 

them. The light was fading and taking the colour 

out of the world with it, like an old photograph 

that’s been left in the Sun.

Sandhills, NE

The rural state of 

Nebraska is home to 

some of the darkest 

accessible skies in the 

world, making it a 

dream destination for 

deep-sky imagers. 

https://visitnebraska.

com/stories/

visit-the-sandhills

Strategic Air and 
Space Museum, 
Omaha, NE

The museum is home 

to several space 

artefacts and a tribute 

to Nebraskan 

astronaut Clay C 

Anderson, as well as 

dozens of aircraft.

http://sacmuseum.org

Clark Planetarium, 
Salt Lake City, UT

As well as shows in 

the dome, the Clark 

Planetarium houses  

a space museum  

with interactive 

exhibits to enthuse 

little astronomers. 

https://slco.org/

clark-planetarium

Yellowstone 
National Park, WY

Spend the days 

exploring the world- 

class park and the 

nights taking in the 

dark skies. An 

astronomy programme 

runs in summer.

www.nps.gov/yell/

index.htm

Carhenge,  
Alliance, NE

This huge replica of 

Stonehenge made 

from cars was built in 

1987 as a tribute to 

the artist’s father, and 

has proved to be a 

popular road trip  

stop ever since. 

http://carhenge.com

Craters of the 
Moon, ID

Follow in the footsteps 

of the Apollo 14 crew, 

who underwent 

geology training in 

this volcanic 

landscape prior to 

their trip to the Moon.

www.nps.gov/crmo/

index.htm

STARGAZING CENTRAL
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ABOUT THE WRITER

Dr Elizabeth Pearson 
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PhD in extraagalactic 
astronomy at 
&DUGLII 8QLYHUVLW\�

Carhenge in Alliance, Nebraska, 

where Stonehenge has been given  

a modern makeover
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At 11.46am, with one minute left, the  

Sun was down to the merest sliver.  

I turned to the west to watch as 

a wall of darkness seemed to 

advance across the sky.

Turning back, I watched 

as a sudden explosion 

of diamond light came 

from the Sun as the last 

of its rays were covered, 

accompanied by a huge 

cheer from the crowd.

Where once the Sun had 

been, there was now a hole 

of utter blackness. A crown 

of light danced around it 

and I could almost see the fine 

tendrils swaying with the breeze. 

It seemed huge, stretching over a much 

larger area of sky than I’d expected. Around me, the sky 

was in twilight with pink trimming every horizon, 

as if the Sun had just set in all directions together.

The crowd was quiet now. After all the 

excitement and panic, I felt a sense of quiet calm.  

I was under the shadow of the Moon, watching 

plasma arcing a million kilometres out of the Sun.  

It was humbling, a reminder of our small place  

in the grand Universe.

The chance of a lifetime

All too soon, I could tell totality was reaching its end. 

The perfect circle of blackness was beginning to look 

lopsided. One minute, 53 seconds after the first, there 

was a second burst of light as the shadow passed, 

sweeping across the nation and taking the spectacle 

to the millions who waited farther east. As others 

rushed home, I stayed to watch as the Sun returned, 

taking a moment to appreciate what I had just witnessed.

Later that evening, back in Sutherland (where the 

weather had been perfect, of course), I headed out to 

look at the Milky Way, knowing our Galaxy is only 

one of billions that all move together in the ballet of 

the Universe. I’ve devoted my life to studying that 

dance, but I have never grasped its majesty like I did 

in that one minute and 53 seconds. 

Once you’ve seen totality, you really do have to see 

it again. On 8 April 2024, another eclipse will sweep 

across the US and I plan on being under the Moon’s 

shadow once more. Maybe I’ll see you there.

Elizabeth travelled across the US with Hertz 
(www.hertz.co.uk/p/american-road-trip-planner)

ROADTRIP TO

THE ECLIPSE
Our seven-day route to totality spanned  

3,000km across four US states

THIS ROAD TRIP COST...
Flights:  .......................................................... £1,050 
Accomodation (hotels; seven nights):  ..................£490 
Car hire (Hertz; others available):  ........................£600
Petrol:  ................................................................£70
Food:  ..............................................................£280
TOTAL (based on one person):  ..........................£2,490

� Hundreds gathered at the Mitchell 
Airfield to watch the eclipse

� Elizabeth enjoys a spot of pre-eclipse viewing 
with her hydrogen-alpha solar telescope

The moment totality 
arrived, sending a 
swathe of the US 
mainland into a  
brief twilight

< As the Moon begins to move on a brilliant burst  
of sunlight appears to signal the end of totality
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Salt Lake City
Omaha

WYOMING

UTAH COLORADO

NEBRASKA

KANSAS

SOUTH DAKOTA
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Mitchell

Mount Rushmore

Sutherland

Alliance

Flaming Gorge

Omaha
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NEW Flagship Cameras

TRIUS SX-56

TRIUS SX-46

Rolling-blind Shutter

Built-in 3 port USB hub

Introducing a new and exciting range of large 
format CCD cameras from Starlight Xpress. 
Utilising the new KAF16200 16M pixel APS format 
CCD and the renowned large KAF16803 16M pixel 
CCD sensor. The new TRIUS SX-46 and TRIUS 
SX-56 bring large format imaging to your optics.

Designed and manufactured 
in-house, this rolling-blind shutter 
allows for shorter exposure times 
DQG VLJQLÀFDQWO\ VKRUWHU ÁDW�ÀHOG
exposures.

Key features:
• Full-resolution 

(16M) download in 
6.5 seconds

• 3 stage cooling 
(-50C delta)

• Sapphire AR coat-
ed window 

• Built-in RBI-Flash
• Light-weight 

(1.7Kg)
• Low read noise
• $UJRQ ÀOOHG &&'

chamber
• Low power

For further information, please take a look at 

www.sxccd.com
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A
stronomy is 

unique in  

science in  

that everyday 

people can contribute to the 

record. This is especially  

true of astrophotography, 

where the capability of  

today’s cameras and image 

processing software means 

that amateurs can do  

more than ever. 

In this series we’re going  

to look at all the targets  

that astrophotographers at 

home can contribute real 

science to. We’ll look at the 

different imaging practices, 

equipment and software you 

need to add your images to 

the scientific record. And 

we’ll hear from the British 

Astronomical Association 

about how professional 

scientists make use of amateur 

data. We start part one over 

the page by looking at the Sun.
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Our new monthly guide reveals how you can make your astrophotos 
of everything from the Sun to the deep sky useful for science

To give any image scientific 
relevance, it needs to have some 
additional information added. 
The most fundamental is the date 
and time. There are lots of 
different ways to write these, but 
a format of YYYY-MM-DD and 
HH:MM:SS.S is universally 
useful. For the time, use the world 
standard Coordinated Universal 
Time (UTC), which for our purposes 
is the same as Universal Time (UT) 

or Greenwich Mean Time (GMT).
Your name and location are as 
important. Because different 
observers and sites have varying 
characteristics, adding this makes 
it possible to scientifically compare 
work between the same and 
different observers and locations.  

Also report the orientation and, 
where it’s relevant, the scale of 
the image. Orientation is normally 
shown by placing a small icon on 

an image to show the direction of 
north, south, east and west. This 
is especially important for objects 
that have no recognisable 
features, such as the Sun and 
narrow star fields, like when you 
take a close-up of a comet. 

Then include the equipment 
used: typically the telescope or 
lens, camera and any filters you 
took the shot with. Also note the 
camera settings, which can often 

be extracted from an image file’s 
header with a suitable viewer.  

Finally, it’s a good idea to add 
an extra note about anything that 
may affect the observation, 
including conditions like the 
seeing or transparency, whether 
it was calm or windy, whether 
there was a lot of moisture in the 
air misting your optics and 
whether you, as the observer, 
were tired. 

Make your images count for science
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ABOUT THE WRITER

Pete Lawrence is an 
expert astronomer  
and astrophotographer 
who holds a 
particular interest  
in digital imaging
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Part 1: The Sun
Discover how your observations of our nearest star can  
EH DGGHG WR WKH VFLHQWL�F UHFRUG ZLWK Pete Lawrence

CAUTIO
N 

Never look directly  

at the Sun with the  

naked eye or any 

unfiltered optical 

instrument

< Our guide will show 
you how to track and 

map features on  
the solar disc
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Using a white light filtered telescope to 

count sunspots, you can calculate your 

relative sunspot number Rp. This helps 

astronomers gauge solar activity. Rp is 

calculated using the formula Rp = 10g + f. 

In this, g is the number of active regions 

(sunspot groups) and f the number of 

sunspots. The official sunspot number (R) 

equals k(10g + f) where k is a value unique 

to you, your location and your telescope. 

Your k can be determined by comparing

Rp with the published value (http://sidc.

be/silso/datafiles#total) of R over several A
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days and averaging the result. But when 

you submit data you simply use Rp.

An active region is distinct from another 

if it is separated by more than 10º. Large 

active regions may expand over 10º, split 

and contain parts more than 10º apart. 

These are counted as two groups. When 

carrying out a count, determine the 

number of groups first then the number of 

spots. Pores and light areas of penumbra 

should not be counted. Spots in a common 

penumbra count individually, as long as 

they are not joined.  

You can refine this by differentiating 

between solar hemispheres using g = gn + 

gs, where gs is the southern hemisphere 

group count, and gn the northern. 

Similarly for spots, f = fn + fs, where fn

equals the spot count in the northern 

hemisphere, fs the count in the southern. 

Determining the heliocentric latitude and 

longitude accurately helps in working out 

the split. This can be done with either a 

grid overlay (see Project 3) or interactively 

with programs like WinJupos (see Project 2). 

As well as active regions and sunspot 

groups, other white light phenomena such 

as faculae can also be counted and recorded 

separately. Large sunspots that become visible 

to the naked eye through a safety filter should 

also be noted. Also record how many days 

the spot was visible to the naked eye.  

A
mateur astronomers can make 

valuable contributions to solar 

science. Recording the date 

and time of each observation is 

essential and the observer name, location 

and equipment used should be logged on 

your images. Conditions can be quantified 

by estimating solar seeing: the Mount Wilson 

Solar Seeing Scale is a good five-point scale 

to use, 1 being poor and 5 excellent. The 

orientation of the image is very important 

and we look at how to do that in Project 2. 

A value called the Carrington Rotation 

number is another useful piece of info to 

add – you can find this from various sources, 

including the programs listed in the 

Hardware & Software section. Get into the 

habit of adding this observing information 

directly onto each image, either as an 

overlay or in a specifically created area. 

And as ever with the Sun,  only view or 

image it through certified solar filters.

The Mount Wilson  
Solar Seeing Scale

1. Poor - Sun looks like a circular saw blade. 
Completely out of focus. Limb motion and 
resolution greater than 10 arcseconds. 

2. Sun appears fuzzy and out of focus. 
No sharp periods. Limb motion and 
resolution are in the 5-10 arcsecond range.

3. Half the time the Sun appears fuzzy, 
half the time sharp. Solar granulation is 
visible for short periods. Limb motion and 
resolution are in the 3-arcsecond range.

4. Sun is sharp for more time than it is 
fuzzy. Solar granulation visible for most 
of the time. Limb motion and resolution 
are in the 1-2 arcsecond range.

5. Excellent. The Sun’s image looks like 
an engraving, extremely sharp and 
steady. Limb motion and resolution  
are better than 1 arcsecond.

Complex active region 
with multiple spots

Multiple umbral cores (dark regions) 
surrounded by a single penumbra (light 

region); each separate core counts as one spot

Simple active region 
with one spot

Two distinct active 
regions separated  
by more than 10°

Þ Sunspots can be seen in various guises, from straightforward singletons to complex conurbations

Þ Faculae are brighter patches on the solar 
disc and are often seen close to the limb

Faculae

Hardware & Software

HARDWARE: High frame rate camera (mono recommended); narrowband filter (hydrogen-
alpha/calcium-K/sodium); solar continuum or green imaging filter; telescope; white light filter 

SOFTWARE: Helio (www.petermeadows.com/html/software.html); AutoStakkert!  
(www.autostakkert.com); Tilting Sun (www.atoptics.co.uk/tiltsun.htm); WinJupos  
(http://jupos.org/gh/download.htm);  

Counting sunspot numbers
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Mapping sunspot locations

On your images of the Sun it’s useful to 
record where sunspots appear. But the 
Sun’s rotational axis varies in position 
relative to equatorial north over the 
course of a year. The apparent rotation 

and tilt of the Sun are known as P0 and 
B0 respectively, and the current value of 
heliocentric longitude on the centre of 
the Sun’s disc as L0. This information 
can be obtained from software such as 

Tilting Sun, Helio and WinJupos. With 
Helio and WinJupos you can also record 
the heliocentric latitude and longitude of 
groups and individual spots. Here’s how  
to do that with your images.

Step 4
In WinJupos, click Program > Celestial Body > Sun 
and Recording > Image Measurement. Open your 
image. Set date, time and location in the Imag. tab, 
then Outline Frame > Automatic Detection in the Adj. tab.

Step 5
Tweak the frame to match the Sun’s outline.  
N should be at the top (north), P to the right 
(west). Rotate with N/P keys, resize with 
PgUp/PgDn. Switch to Imag. tab and save.

Step 6
A spot group or individual spot’s position can 
be determined by moving the cursor over the 
feature and reading the L and B values from 
the status boxes to the upper left of the image.

Step 1
Using an equatorial scope, orientate the camera 
so features move parallel to the bottom frame 
edge when slewing in RA. Slew south in dec.: 
the northern limb will touch the frame edge first.  

Step 2
Slew in RA towards the west. The eastern  
limb will touch the frame edge first. Focus  
and take your full disc images. If the disc  
is too large, mosaics work just as well. 

Step 3
Helio and Tilting Sun show the apparent disc 
rotation (P0) relative to equatorial north. Load 
your processed image, north up, into an editor. 
Rotate by P0º so the solar north pole is at the top. 

Step by step guide to plotting sunspots

Sunspots (or solar limb) should move parallel with the  
bottom edge of the imaging frame when slewing in RA

Slewing south in dec. – the 
north limb will be first  
to hit the frame edge

Slewing west in RA – the 
east limb will be first  
to hit the frame edge

Image frame

E

N

2 May 2013 
10:32 UT, P0 = –23.9°

(23.9° to the west or clockwise 
from equatorial north)

Same image rotated about
its centre by 23.9°  

anticlockwise

Sun’s North PoleSun’s North 
Pole

Equatorial 
(sky) North

23.9°

P means
preceding and
represents
the west limb

North

West

Sun’s equator

Heliocentric
latitude

Heliocentric
longitude

30 Mar 2008  8 Jul 2014

The number of 
sunspots waxes 
and wanes over 
an 11-year visual 
cycle. Sunspots 
tend to appear at 
mid-latitudes at 
the start of a cycle, 
gradually migrating 
towards the equator 
as solar minimum 
approaches 
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Þ Applying a grid from Tilting Sun to a partial disc image allows you to work out the positional angles (PA) of prominences and flares

Recording hydrogen-alpha features

The Sun in hydrogen-alpha looks 

completely different to the white light Sun, 

with features like plage, prominences, 

filaments and flares becoming visible. 

A record of how many hydrogen-alpha 

features are present on a day-to-day basis 

provides valuable information. These 

images are best achieved using a mono 

camera fitted to a hydrogen-alpha filtered 

scope. Date and time must be recorded 

on each image as some features change on 

timescales of minutes or seconds.

Prominences can appear singly or in groups 

known as hearths; observational records of 

them should include quantity, type, position 

and size. There are a number of ways to 

classify prominences, which all generally 

begin by defining whether a feature belongs 

to an active region or is isolated and inactive. 

The technique outlined in Project 2 can 

be adapted to determine the disc positions 

of hydrogen-alpha features. For part-disc 

images, as long as image orientation is 

known (see Project 2) and part of the limb 

is shown you can augment the image with 

a positional grid. Use the freeware Tilting 

Sun to create a correctly oriented heliocentric 

latitude/longitude grid. Generate a dark 

disc with a light grid, then copy and paste 

this to your hydrogen-alpha image as a new 

layer and with 50 per cent transparency. 

Rescale it to give a best fit on both limbs. 

Next make the grid opaque, change its blend 

mode to Lighten and adjust the grid layer’s 

transparency to suit. 

Prominence heights can be determined 

by estimating how high they are in solar 

radii. Multiplying this value by 700,000 

will provide a height estimate in kilometres. 

Another important phenomenon is the 

flare: a huge release of energy associated 

with the realignment of the Sun’s magnetic 

fields. Imaging flares as they occur helps 

decode how they work, and you can get an 

alert for impending flare activity by 

monitoring the GOES satellite’s X-ray flux 

graph (http://legacy-www.swpc.noaa.gov/

rt_plots/xray_1m.html).

Submit your pics for science

“You can make a 
meaningful contribution 
to astronomy by 
observing the Sun,” 
says Lyn Smith, solar 

section director for 
the British Astronomical 

Society, pictured. “The BAA Solar Section 
contributes to the World Data Centre in 
Brussels, responsible for the International 
Sunspot Number. 

“Images of the Sun in white light, 
hydrogen-alpha or calcium K wavelengths 
are welcomed whether they’re whole disc 
images or profiles of specific active regions. 
They can be emailed to solar@britastro.
org, and should be in JPEG format and 
less than 1MB in size. Images should have 
your initials, observation date and time 
in UT within the file name your work can 
be identified within the section archive.

“Drawings of sunspots, prominences 
and filaments are also encouraged. These 
should be done in pencil or ink: hydrogen- 
alpha features depicted in red, flares in 
deeper red or orange and white light faculae 
in yellow (or traced out in a series of pencil 
dots). Ensure your name is included along 
with the observation date and time of the 
in UT. Add the solar rotation if known.”

Find out more at www.britastro.org/
section_front/21 Þ A commonly used prominence classification scheme introduced by Harold Zirin splits 

prominences into quiescent (non-spot) types A-E, and active (spot related) types F-I
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What ‘Dobs’ are, how they work and how an amateur design took over the world

Getting to grips with Dobsonians

T
he Dobsonian is a rather unusual 

– and yet simple – mount and 

telescope combination. It was 

developed in the 1950s by John 

Dobson, a monk from San Francisco.  

He wanted to see views of the night sky 

comparable to those shown by deep-sky 

photographs, but could not afford the 

telescopes of the time. Much of the cost 

was in purchasing an equatorial mount, 

but large optics were also beyond the 

budget of a monk.

Frustrated, he set about grinding his 

own mirrors. He then came up with the 

ingenious idea of mounting a telescope 

tube in a rocker box for altitude 

adjustment, in turn mounted on a 

turntable for azimuth rotation. This 

allowed a large Newtonian telescope  

to be easily mounted, yet it still could  

be pointed to any part of the sky.

The simplicity of the design means you 

can put your money into the optics rather 

than the mount; as you are not tracking 

the stars there is no polar alignment to 

worry about: you just point and view.  

This design would make John Dobson  

a legend amongst amateur astronomers 

who wanted to observe the denizens of  

the deep sky without any hassle. Dobson 

played down the idea of being the inventor 

of what we now call the Dobsonian 

telescope, though he was always a modest 

man. There won’t be many seasoned 

astronomers who have not looked up  

at the sky through a Dobsonian telescope 

at one time or another.

Amateur telescope makers carry on that 

tradition and build their own Dobsonians, 

with their own additions: adding Teflon 

bearings; using modern, lightweight 

materials both in the mirrors and general 

Finderscope

Focuser

Azimuth 

turntable

< The typical elements of a 

Dobsonian; the one you see here  

is the 8-inch Bresser Messier

Rocker box

Tube and optics

Eyepiece tray

Primary mirror

Secondary mirror
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CLASSIC DOBSONIAN 
Standard, undriven Dobsonians are still popular 
as they require no setting up and have no 
alignment routines. They are large: some 
manufacturers provide them almost ready 
assembled, others are delivered flatpacked. 
Popular models include the Meade LightBridge 
10-inch truss tube, Revelation 10-inch 
Dobsonian and Sky-Watcher Skyliner-250PX.

MINI DOBSONIAN 
Mini Dobsonians are scaled-down variants of 
John Dobson’s classic. They are portable and 
easy to use – and therefore ideal for children. 
They can usually be placed on a table. A few 
have even been computerised, such as the 
Sky-Watcher Heritage-90 Virtuoso. Basic models 
include the Sky-Watcher Heritage-76, Meade 
LightBridge Mini 130 and Celestron FirstScope. 

*2�72 '2%621,$1
For those who prefer maximum time viewing 
and are less interested in locating objects 
using star charts, a Go-To Dobsonian is the 
way forward. This added versatility transforms 
the Dobsonian design beyond what John 
Dobson had ever imagined. Models include 
the Sky-Watcher Skyliner-300P and the Orion 
SkyQuest XX16g Go-To Dobsonian.

construction; even pioneering collapsible 

systems that can fit into the boot of a car 

and equatorial tracking platforms. 

Manufacturers catch on

Eventually commercial telescope 

manufacturers recognised the popularity 

of the design and so began the 

manufacturing of large Dobsonians for 

sale – which in purists’ terms was heresy, 

but has allowed many more people to 

enjoy the benefits of the Dobsonian design. 

Standard models have apertures of  

8 inches and upwards, and more recently 

mini Dobsonians have appeared on the 

market. These are ideal for casual 

observers and children as they are even 

more affordable than a full-size Dobsonian 

and straightforward to use. Manufacturers 

such as Sky-Watcher, SkyVison and Meade 

have introduced innovations such as truss 

designs to help reduce weight and make the 

commercial large instruments collapsible 

and therefore portable, ideal for taking to a 

dark sky site away from light pollution. 

After the first computerised equatorial 

and altaz mounts emerged, it was only a 

matter of time before Dobsonians received 

the same treatment. First came automatic 

tracking, followed in recent years by full 

Go-To even in altaz mode. Some people 

take superb planetary images through 

their Dobsonians, and with astronomical 

cameras becoming ever more sensitive 

these scopes can even be used for basic 

deep-sky astrophotography.

Yet despite all this innovation the 

humble, basic Dobsonian is still a favourite 

choice for many who want a lightbucket 

for a modest price. Dobsonians remain 

popular as they carry on John Dobson’s 

vision of an affordable, large instrument, 

and we can confidently predict that the 

Dobsonian telescope will be around for  

a very long time.

Paul Money is BBC Sky at Night 
Magazine’s reviews editor

DOBSONIAN VARIANTS
All Dobs share two traits: simplicity in use and great aperture for their price

S
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one thing – showing you the Aurora Borealis. 
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M

odern camera lenses have 
built in autofocusers that 
connect to the camera’s 
central processor when 

attached to a matching DSLR camera. 
These focus systems are designed for 
daytime use or well-lit night-time scenes 
and are unable to focus on stars, making 
them unsuitable for astronomy. However, 
the lenses themselves can be excellent  
for ultra-wide deep-sky imaging, so 
finding a way to focus them accurately  
is a worthwhile exercise.

A Bahtinov mask focused on a bright 
star can work, but the focus adjustment 
requires tiny movements. That makes 
accurate focus difficult to achieve, and 
changing temperatures during an imaging 

How to…
Take your ultra-wide deep-sky imaging to the next level

session mean that refocusing must be done 
periodically. The automated focus system 
we describe here allows for minute focus 
movements and for regular refocusing to 
take place automatically.

We already had an autofocus controller 
for our imaging telescope that we could 
use for this project so only an additional 
focus motor was required. When used 
with a conventional telescope, the motor 
attaches to the focus shaft via a flexible 
coupling, but for use on a camera lens with 
a focus ring, a different method must be 
employed. The simplest solution is to turn 
the motor sideways and couple it to the 
lens’s focus ring using a small timing belt.

Flexible coupling

Remove the coupler and measure the 
diameter of the motor’s output shaft so 
that you can obtain a timing belt pulley 
that fits correctly. Our shaft had a 
diameter of 5mm but the only suitable 
pulleys close to this size had a bore of 
6mm, so we bought a 6mm to 5mm bore 
reducer to go with the 12-tooth high 
torque drive pulley selected for the project.

To determine the correct length for the 
timing belt, lay the motor alongside the 

Make an autofocuser for a camera lens

TOOLS AND
MATERIALS

COMPONENTS

Autofocus motor, connection cables, 
power supply, 12-tooth pulley, bore 
reducer (if required), high torque 
drive timing belt, dovetail bar,  
camera and lens 

MATERIALS

Aluminium strip (2x30mm), 5mm 
stainless steel bolts, �”-20 bolt

SOFTWARE

Autofocus controller software

TOOLS

Digital callipers, power drill with 4mm 
0.25-inch bits, countersinking tool, 
fine-tooth metal hacksaw, fine-tooth 
flat file, needle file, bench vice, 5mm 
tap, Allen keys, crosshead screwdriver

SUNDRIES

Masking tape, marker pen

With

Steve  

Richards
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camera lens and loop a dress-maker’s tape 
measure around the motor shaft and lens 
barrel. Purchase the nearest size to this 
measurement, which in our case was 
390mm with 130 teeth.

Ideally you should use a Losmandy- 
style dovetail bar to mount everything  
on as these have a wide top, but if your  
mount will only accept the much narrower 
Vixen-style bar, this will also work. If  
your dovetail bar has a recessed bolt  
slot underneath, use a �”-20 bolt to  
attach your camera and lens to the bar.  A
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The autofocuser’s motor 
works with a pulley and a 
belt. Here you can see the 
setup from the back, and 
below from the front

>



STEP 1
Remove the coupler supplied with the motor 

from the motor shaft by undoing the retaining 

grub screw with an Allen key. Measure the 

shaft diameter with a set of callipers. This 

will tell you what bore size you’ll need  

for selecting the correct pulley.

STEP 2
Attach the motor to a length of the 

aluminium strip, either directly or via the 

mounting bracket that it was supplied with. 

Attach the pulley to the shaft, using a bore 

reducer if necessary, seating it as close to 

the motor body as possible.

STEP 3
Attach the camera and lens combination to 

the dovetail bar with the timing belt looped 

around the focus ring and the pulley. Slide 

the motor outwards to tighten the belt and 

mark the position of the far edge of the 

dovetail bar on the aluminium strip.

STEP 4
Mark the edges of the aluminium strip on 

the dovetail bar. Cut off the excess aluminium 

and file the edge smooth. Drill two 4mm 

holes through the top of the dovetail bar  

in a line centred on the aluminium strip  

and thread them with a 5mm tap.

STEP 5
Drill and file two 5mm wide slots in the 

centre of the aluminium strip to match the 

positions of the two dovetail holes so that 

the timing belt can be adjusted for tension. 

With the timing belt in position, attach the 

aluminium strip with 5mm bolts.

STEP 6
Connect the motor to the autofocus controller 

and fill in all the parameters required by 

the software. The ‘step size’ will be difficult 

to determine as you can’t measure this; it 

will take a little trial and error under clear 

skies to ascertain the correct figure.

A slotted dovetail bar will allow you to 

accommodate different lenses. If there is 

no slot then drill and countersink a 

0.25-inch hole and use a countersunk 

�”-20 bolt for attachment. 

Bolt the focus motor to one end of the 

aluminium strip to form a bracket, with 

the drive shaft at a right angle to the strip. 

Loop the timing belt over both the pulley 

and the camera’s focus ring and pull the 

motor away from the dovetail bar but level 

with its top. This will allow you to 

determine the position of the aluminium 

strip on the top of the dovetail bar. Mark 

both edges of the strip on the dovetail bar, 

and mark the far edge of the dovetail bar 

on the aluminium strip. Remove the 

camera and lens and drill two 4mm holes 

in the dovetail bar, as far apart as possible, 

centred on the two marks. Use a 5mm tap 

to thread the holes in readiness for 

mounting the motor bracket.

Cut off the excess aluminium strip at 

the edge mark you have just made then 

drill and slot two 5mm holes to match 

those on the dovetail bar. Longer slots  

will allow different camera lenses to be 

accommodated. Attach the motor bracket 

loosely to the dovetail bar, firmly attach 

the camera and lens to the dovetail bar 

with the lens set to manual focus and loop 

the timing belt round the pulley and focus 

ring again. To complete the assembly, 

gently pull the motor and bracket 

outwards until the timing belt has no  

slack in it and tighten the two 5mm bolts 

to lock the bracket firmly in position.

Finally, install the ASCOM driver 

software on your computer and configure 

all the required parameters such as step 

size, focal ratio and your preferred focus 

exposure time. You can now use the 

autofocus controller to adjust the focus  

of the camera lens either manually or 

automatically under software control.

STEVE RICHARDS is BBC Sky at Night 
Magazine’s Scope Doctor
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� You’ll need a 12-tooth pulley for your motor 

(left); use a reducer (right) to match its bore

>





can manually choose one of four  

possible patterns at the bottom of the 

Input Options tab. Check to see which 

pattern makes the planet colours look 

correct by using the Test Options button, 

at the upper-right corner. PIPP’s default 

debayer algorithm method is bilinear,  

but you can experiment with other 

methods that might give better results  

by using the pull-down menu  

above Debayer Algorithm.

Associated with debayering is the 

Convert Colour to Monochrome option 

in the Processing Options tab. This  

can be useful when taking videos of 

essentially monochrome scenes such  

as the Sun and the Moon with a colour 

camera. Use this feature after debayering 

to convert your video to a smooth 

monochrome one and preserve as much 

detail as possible.

A relatively new feature in PIPP is  

the ability to load a reference dark frame 

and subtract it from every frame of a 

video. You might want to do this if you 

have a number of hot pixels you want to 

remove or you have a video with a lot  

of thermal background noise that you 

want to eliminate. The ability to select 

particular dark frames to subtract from  

is found on the Source Files tab, along 

with related flat frame and flat dark  

frame subtraction features.

Stripping out the best

Like the stacking programs Autostakkert! 

and RegiStax, PIPP is able to sort through 

videos and pick just the best frames to use 

Image
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Perfect your planetary pics with PIPP

I

t’s time to take another look at  

the amazingly versatile and 

feature-rich video processing 

program PIPP – download it for  

free from https://sites.google.com/site/

astropipp. In August’s issue we looked at 

how to use this software to automatically 

centre and crop images, join files, convert 

file formats, how to use range selection 

and frame grab. Now, we’re going to look 

at PIPP’s ability to debayer videos. In  

other words, return the colour to videos 

that have been recorded in monochrome 

by a colour camera in order to reduce  

data transfer rates and file size. 

Usually PIPP will auto detect your 

camera’s correct colour filter pattern  

when you open a video on the Source  

Files tab, but if this fails to work you  

� PIPP’s debayer option allows you to reintroduce colour to videos recorded as monochrome using a colour camera; inset is the results preview 



that cannot be read by your stacking 

program, you can try using PIPP to import 

your video before then resaving it as a  

DIB AVI using the AVI File Option on  

the Output Options tab. This may then 

make the video usable in the stacking 

to make your stack. The controls for this 

are found on the Quality Options tab and 

you can pick the best percentage of your 

frames or select a fixed number of the  

best. When you hit Start Processing in  

the Do Processing tab, PIPP will build 

your output video based on the best 

frames which you can then open in your 

favourite stacking program. PIPP’s batch 

handling capabilities can save you time by 

creating a batch of shorter quality selected 

videos while you are away from the 

computer. These shorter videos can then 

run much more quickly through 

Autostakkert! or RegiStax. 

A development of the quality sort, 

unique to PIPP, is the Weighted Quality

option. This gives more weight to the  

best frames in the quality list by adding 

multiple copies of the very best frames  

into the output video. When selected,  

this option places the frames in quality 

order, then produces a video comprised  

of three copies of the best 25 per cent,  

two copies of the next 25 per cent to  

50 per cent, and one copy of the rest.  

This produces a longer video than would 

otherwise be the case, but this video 

emphasises the best frames and can 

improve detail in the final image. Be  

aware that the final quality order of the 

output is purposely mixed slightly to 

prevent Autostakkert! from rejecting 

adjacent duplicate frames.

File type matters
Although there is only one uncompressed 

RAW AVI format (DIB), there are many 

other formats of uncompressed AVI. 

Stacking programs like RegiStax and 

Autostakkert! will generally work with  

any uncompressed video, but are much  

fussier about which compressed formats 

they will accept. If you find you have a 

camera that outputs a compressed format 
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program. PIPP can also do some limited 

repair of damaged videos which may get 

you out of difficulties one day.

MARTIN LEWIS is a planetary imager  

and telescope builder 

� The Converting Colour to Monochrome option can help to preserve vital image detail

� Dark frames can be applied to all images at once to remove hot pixels and thermal noise 

� Weighted Quality lets you make the most of your best frames � Try saving compressed files in DIB format to fix compatibility issues 



The twin Voyager spacecraft have been speeding through the 
cosmos for two-thirds of the entire Space Age. Between them they 
visited four planets and 48 moons, 23 of which we had no idea 
existed. They saw new rings, volcanoes, geysers and even aurorae. 
Now Voyager 1 is pushing the very limit of exploration, as it ventures 
into the unknown of interstellar space. In The Story of Voyager we 
explore their astounding and complex legacy, joined by some of 
the scientists who worked on the mission, a majestic tale that 
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PLUS subscribers to BBC Sky at Night Magazine receive FREE 
UK postage on this special edition!

The story of

voyager

FROM THE 
MAKERS OF

ONLY
£9.99
INC FREE 

P&P*

ORDER YOUR COPY TODAY
www.buysubscriptions.com/voyager
Alternatively call 03330 162138† and quote ‘PRINT1’

†Calls from landlines will cost up to 9p per minute. Call charges from mobile phones will cost between 3p and 55p per minute but are included in free call packages.  
Lines are open 8am-6pm weekdays and 9am-1pm Saturday for orders only.

*Subscribers to BBC Sky at Night Magazine receive FREE UK POSTAGE on this special edition. Prices including postage are: £11.49 for all non-subscriber £12.99 for Europe and £13.49 for Rest of World.  
All orders subject to availability. Please allow up to 21 days for delivery.
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Our equipment specialist cures your 
optical ailments and technical maladies
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Email your queries to scopedoctor@skyatnightmagazine.com

Although it is certainly possible to 
capture some great deep-sky images 
with a Schmidt-Cassegrain telescope 
such as yours, it can be very difficult 
even in the best of circumstances. 
These scopes are not ideal for deep-

sky imaging as they suffer from 
‘mirror flop’, in which the primary 
mirror can move slightly as the 
telescope tracks across the sky. This 
shifts the image on the sensor 
dramatically. Tracking errors are 
greatly amplified by the long focal 
length (2,350mm in your case) and 
even with your medium-duty 
equatorial mount, the difficulties 
increase enormously without guiding. 
However, as this is the setup that you 
have available, there’s nothing to lose 
by giving the following a try, as long 
as you accept the system’s limitations. 

A reducer/corrector would help 
enormously, as this would remove 
coma from the images and reduce the 
apparent focal length. Capture many 
short exposures, keeping to brighter 
objects so that even after discarding 
the sub-frames where stars have 
trailed, you will still have some 
remaining to stack.

The Celestron AVX mount has 
programmable periodic correction,  
so spend some time setting this up 
and balance your telescope and 
camera very carefully to give the 
mount its best chance of performing.

As an alternative, you could try 
piggybacking your camera and a 
normal camera lens on top of the 
telescope for capturing longer 
exposures of larger nebulae.

Can you recommend a lightweight setup 
for deep-sky and planetary imaging with 
a budget of £400? Problems with my hips 
mean I can’t lift anything too heavy.
DAVID WOOD

Your budget of £400  
will get you an excellent 
observing telescope, but 
not one suitable for deep- 
sky imaging where 
accurate tracking is a 
prime requirement. You 
may also have trouble 
imaging both deep-sky 
objects and the planets as  
each have different  
equipment requirements. 

As you say you already 
have a DSLR camera and 

have previously enjoyed landscape photography, 
perhaps for now you should focus your imaging on 
wide-field skyscapes using your camera, zoom lens 
and a small tracking mount. This would make 
excellent use of your budget and existing equipment, 
and also keep the weight down. Suitable tracking mounts 
include the Vixen Polarie Star Tracker, Sky-Watcher 
Star Adventurer Astro-photography Bundle, 
iOptron SkyTracker Pro or Astrotrac TT320X-AG.
    You could consider saving up a little more for a 
Dobsonian telescope, but may want to visit a show 
room to see if it’d be a struggle to lift.

I have a Celestron 9.25-inch Schmidt-
Cassegrain, an AVX mount and a Canon 
EOS 550D DSLR, but not the budget to 
make this setup guided. How can I get 
the most out of deep-sky imaging?
ADAM DELMAGE

STEVE’S TOP TIP
How do I create diffraction spikes  

on my astro images?

Diffraction spikes are created naturally by 

reflectors that employ spider vanes to hold  

the secondary mirror in place. However, some 

imagers like the effect of these spikes even  

though their telescopes don’t produce them  

and there are several ways of adding them  

to your images.

Stretching two lines of fishing trace at right 

angles to one another across the front of a 

refractor will create diffraction spikes. 

Alternatively, a wide range of different  

diffraction effects can be added to any star  

image using the ProDigital StarSpikes Pro  

plugin for Adobe Photoshop, Corel PaintShop, 

Photo-Paint, ComputerInsel PhotoLine and  

other image processing software.
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Steve Richards is a keen astro imager  

and an astronomy equipment expert

The Vixen Polarie 

Star Tracker

> The Celestron 

9.25-inch Schmidt-

Cassegrain 



Call 01524 37500 quote QQW657 to book or visit www.omega-holidays.com/QQW657

Omega Holidays plc, ABTA V4782, ATOL Protected 6081. Subject to availability. Important note: the Northern Lights are natural phenomena which cannot be guaranteed to 
occur during our flight, although they have been visible on many previous outings. Our guest astronomer advises at least an 80% chance of a sighting.

PRICE INCLUDES:

PRICE INCLUDES:DATES & AIRPORTS

��Flight in search of the Northern
 Lights of approximately three hours 
 departing from your chosen airport

��Pre-flight illustrated presentation by 
 our guest astronomers

��Services of our astronomers 

 on board

��Airport taxes

Experience the thrill

of our superb night flights

 in search of the

Only with Omega Holidays can you enjoy this unique flight through a star-
studded panorama to search for nature’s very own spectacular light show, and 

see distant galaxies and the Milky Way through the crystal-clear winter sky.

Our expert astronomers will guide you all the way as the aircraft heads to the 
most northerly limits of UK airspace where we hope that the lights will make 

an appearance. With flights from regional airports all over the country, there is 
sure to be a departure near you. This is an opportunity not to be missed, and 

at a price which won’t break the bank! 

Evening Excursions with our Expert Astronomers

ASTRONOMY and 
ASTROPHOTOGRAPHY

in TENERIFE

Join us for a nocturnal odyssey at altitude under the superb 

dark skies of Teide National Park, central Tenerife.  TV presenter 

and astrophotographer Pete Lawrence will be on hand to guide 

you through the changing seasons of the constellations and 

assist with photographing the dramatic sights on view.

AIRPORTS: 

Belfast International 

Birmingham 

East Midlands 

Gatwick 

Glasgow 

Leeds Bradford 

Luton 

Manchester 

Newcastle

With Pete Lawrence, award-winning 

astrophotographer and TV presenter

5 days by air, 
departing Friday 19 January 2018
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from
£219.95pp

£699pp

12 Nov ‘17 Gatwick
18 Nov ‘17 Glasgow
19 Nov ‘17 Edinburgh
20 Nov ‘17 Leed Bradford
11 Feb ‘18 Manchester
12 Feb ’18 East Midlands
07 Mar ‘18 Birmingham
09 Mar ‘18 Newcastle
10 Mar ‘18 Glasgow
11 Mar ‘18 Edinburgh
14 Mar ‘18 Exeter
15 Mar ‘18 Bournemouth
16 Mar ‘18 Cardi�
17 Mar ‘18 Bristol 

18 Mar ‘18 Stansted

Northern Lights

Organised by Omega Holidays plc, ATOL 6081. Single supplement applies. Subject to availability.

8 days also 
available

from

£879pp!

��Return flight from your 
 chosen airport to Tenerife

� Nights 1 & 4 at the 4 star Grand 
 Muthu Golf Plaza Hotel & Spa, San 
 Miguel de Abona, with breakfast

� Nights 2 & 3 half board at the 3 star 
 mountain lodge-style Parador de Las 
 Cañadas del Teide, Teide National Park 

� Astrophotography tuition and 
 guidance by Pete Lawrence

� Night sky observing with 
 Pete Lawrence

��Return transfer between the hotels

�All airport taxes, at least 20 kg hold 
 luggage allowance, and return 
 transfer from the airport to your hotel

\ Learn how to: work successfully in a team, 

\ Plan the execution of a project, 

\ Achieve a goal,

\ &OLLOWÒEFµCIENTLYÒANDÒLEADÒEFFECTIVELY�

W W W . I S S E T . O R G/ I S S E T _ S T EM / I n t . S p a c e S c h o o l

Students aged 14-18 can work with a NASA Astronaut at Mission Discovery Space & STEM Summer 

School @ King’s College London 9th - 13th July 2018 and compete to launch an experiment they 

design into space to be carried out by astronauts aboard the International Space Station!

\Work with: Astronauts, NASA personnel & 

  PhD Scientists from a top 25 university

\ Get a week long exclusive STEM programme

\ /PTIONALÒACCOMMODATION�ÒMEALSÒ�ÒACTIVITIES

\ Deliver a persuasive presentation

\Ò!NDÒCONµDENTLYÒSPEAKÒINÒPUBLIC

\ Achieve your DofE Gold AWARD

\ Make your UCASÒAPPLICATIONÒSTANDÒOUT�

MEET & WORK WITH AN ASTRONAUT
(029) 2071 0295         admin@isset.org
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102We  
rate  

four of the latest 
astronomy titles

104
Including this  
UV/IR-cut/L-filter

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 
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it performs. The ratings are:

+++++ Outstanding
+++++ Very good
+++++ Good
+++++ Average
+++++ Poor/Avoid

REVIEWS OCTOBER 89

skyatnightmagazine.com 2017

Find out more about how we 
review equipment at  

www.skyatnightmagazine.
com/scoring-categories

90Celestron 
CGX-L EQ 

1100 EdgeHD 
Schmidt-Cassegrain

94Altair  
Astro  

GPCAM2 290C 
colour camera

This month’s 
reviews

98Deep Sky 
Planner 7 

astronomy software

FIRST LIGHT

BOOKS

GEAR

A serious scope and mount 

package that delivers 

seriously good views

90

SEE INTERACTIVE 360° MODELS OF 

ALL OUR FIRST LIGHT REVIEWS AT 

WWW.SKYATNIGHTMAGAZINE.COM
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T

he Schmidt-Cassegrain 
design is popular amongst 
amateur astronomers 
because it offers large 

aperture and long focal length but 
remains manageable and relatively 
affordable. Celestron’s CGX-L EQ  
1100 EdgeHD is an 11-inch, aplanatic 
Schmidt-Cassegrain mounted on its 
latest equatorial mount, the CGX-L. The term 
‘aplanatic’ refers to the additional internal 
EdgeHD optics, used to correct spherical 
aberrations inherent in this telescope design. The 
result is an instrument that delivers a sharp, flat 
field across a large area which should be good for 
both Solar System and deep-sky targets. 

The full frame sensor of our test camera, a Canon 
EOS DSLR, was fully illuminated by this scope. 
Once we had collimated the optics, stars did indeed 
appear sharp right into the extremities of our images. 
Collimation is performed by adjusting three 
crosshead screws on the secondary support. 

Lifting the 13kg optical tube onto the CGX-L 
mount was a straightforward task for one person, 
helped by the provision of a carry handle on the 
tube’s base. The whole package, including tripod, 

•  Price £5,650

•  Optics Schmidt-
Cassegrain aplanatic 

•  Aperture 279.4mm  
(11 inches)

•  Focal length 2,800mm 
(f/10; f/7 with 
optional focal reducer; 
f/2 with third-party 
Fastar accessories)

•  Mount Celestron 
CGX-L German 
equatorial  
(load capacity 34kg)

•  Weight Tube 13kg, 
tripod 21kg,  
mount head 24kg

•  Included 23mm 
wide-angle 2-inch 
eyepiece, 9x50 finder

•  Supplier David Hinds

•  www.celestron.uk.com

•  Tel: 01525 852696

VITAL STATS
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WORDS: PETE LAWRENCE

An 11-inch telescope and mount package that delivers a rich experience

Schmidt-Cassegrain
Celestron CGX-L EQ 1100 EdgeHD 

OPTICAL CLARITY
The optical characteristics of the 1100 
EdgeHD produce crisp, aberration-free 
views spread across a large area. 
Celestron’s StarBright XLT coatings 
help to produce high-contrast visuals 
and images. The quality of the field of 
view appears excellent and produces 
acceptably sharp stars from corner to 
corner, even when using the image 
sensor on a full frame DSLR.  

The Moon and planets appear bright 
and very well presented through this 
instrument, the 11-inch aperture having 
sufficient resolving power to reveal 
intricate detail. Despite low altitude, a 
view of Saturn delivered a planet that 
had that much sought after wow factor.

The native 2,800mm focal length and 
supplied wide-angle eyepiece are really 
comfortable for deep-sky viewing. 
We loved the subtle variation 
in brightness across the 
Dumbbell Nebula, M27 
in Vulpecula. The smaller, 
elongated oval of the Ring 
Nebula, M57 in Lyra, appeared 
bright and conspicuous through this 
scope. With the sharp optics we were 
able to comfortably split both pairs 
of nearby Epsilon Lyrae, the Double 
Double, quite easily using the supplied 
122x eyepiece. The resolution also  
held well when the pairs were moved 
around the edge of the field. 

mount head and optical tube, offers 
reasonably good portability 
considering the instrument’s size.  
The RA and dec. axes have excellent 
free-running bearings making it  
easy to achieve excellent balance. 

Floating in space

A 23mm wide-angle, 2-inch eyepiece  
is included. We found this complemented the scope 
perfectly with a magnification of 122x and a field  
of view of 89°. Our view of the yellow and blue stars 
of Albireo in Cygnus was glorious, with intense 
colours. We felt we were floating in space having been 
given a ring-side seat to view this exquisite system. 

Observing the Dumbbell Nebula, M27 in Vulpecula, 
we were impressed with the tiny, pinprick stars that 
appeared across the nebula’s glowing, hourglass-
shaped disc, and despite some sky haze we did manage 
to see the mag. +13.5 central star convincingly 
using averted vision. Celestron’s specifications 
indicate that the scope allows you to see visually 
down to mag. +14.7. The 11-inch aperture resolves 
features to better than 0.5 arcseconds if conditions 
allow. A view of the Wild Duck Cluster, M11 in 
Scutum, showed a myriad of individual stars neatly 

SKY SAYS…

This is a serious 
system ideally 
suited to both 
Solar System 
and deep-sky 
observing and 
imaging

>

See an interactive 360° model of this scope at  

www.skyatnightmagazine.com/celestcgxl
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The CGX-L mount incorporates a heavy-

duty belt drive and 144mm-diameter 

worm wheels for smooth movement 

with minimal backlash. Internal 

optical sensors allow for positional 

resets and safety slewing 

cut-offs, ideal for remote 

operation. It has a 270mm 

dovetail clamp that fits both 

Vixen and Losmandy rails, 

and there are ports for 

power and external 

connections. 

('*(+'237,&$/ 78%(

The optical tube is made from aluminium, feels very well constructed and  

has a Losmandy/CGE-style dovetail rail for mounting. Two dust-filtered  

vents at the base of the scope help reduce cooling times. A click-lock  

dew cap protects the corrector when the scope is not in use. 

)2&86(5

A manual focuser 

is provided that 

moves the mirror 

back and forth 

inside the optical 

tube as it is 

rotated. It is well 

matched for the 

scope and feels 

precise in use. 

There are two 

flexible tension 

clutches that can 

be tightened to 

prevent mirror/

focus shift as the 

scope is rotated 

around the mount.

TRIPOD & ACCESSORY TRAY

The telescope and mount head are supported by a 

sturdy tripod with 70mm-diameter steel-tubing legs.  

A substantial accessory tray keeps the legs in position 

and provides holes for 1.25-inch and 2-inch accessories, 

as well as an upright stand for smartphones and  

tablets. The tripod can be folded shut with the tray  

still attached for transport. 
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separated. The cluster 

appeared like a ‘star crust’ 

in the process of breaking 

up. Rich globular M15 in 

Pegasus was as impressive, 

the stars resolved from 

the core right out to the 

extremities. M13 in 

Hercules was spectacular, 

appearing as a huge mass 

of resolved stars.

The scope’s optical excellence is 

complemented by the CGX-L, a 

belt-driven equatorial mount with computerised 

Go-To functionality. A NexStar+ hand controller 

provides the interface and after a simple two-star 

alignment we had our search targets appearing in 

the central half of our field every time. A simple polar- 

alignment routine helped to further refine the 

accuracy. We found that we didn’t get perfect tracking 

every time, despite apparently good alignments. 

Serious instrument

Numerous connectivity options are provided to 

enable autoguiding, connection to a computer and to 

attach optional equipment such as Wi-Fi controllers. 

Celestron’s PWI control software can be downloaded 

from its website; it uses a new pointing model 

developed in collaboration between Celestron and 

PlaneWave Instruments, and we found it refreshingly 

simple to install and use. Even after a basic four- 

point model had been created the pointing accuracy 

placed objects centrally in frame each time. The 

software gives Go-To access to many targets and 

searching via our laptop’s keyboard was far easier 

than scrolling through lists on the NexStar+ handset. 

The CGX-L EQ 1100 EdgeHD represents a serious 

investment. However, for your money you do get a 

serious system ideally suited to both Solar System 

and deep-sky observing and imaging. In respect of 

deep-sky imaging, it’s also worth noting that the 

secondary on the telescope can be replaced with an 

optional Fastar compatible unit, converting the scope 

into an impressively fast, f/2 imaging lightbucket. 

Imaging aside, the visual experience on offer is rich, 

rewarding and likely to leave a very positive mark 

on anyone who looks through it. 
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Now add these: 

1. Lithium 
power tank

2. Luminos 
Barlow lens

3. CGX & CGX-L 
SRODU��QGHU

S
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FEATURES

GOTO/TRACKING ACCURACY

OPTICS 

OVERALL

+++++
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COMPUTERISED CONTROL

A NexStar+ hand controller interfaces to the CGX-L mount computer. 

A real-time clock retains date, time and site information even when the 

mount is powered down. In addition to the Go-To facilities offered  

from the hand controller, further control can be enabled by using 

Celestron’s new PWI software via an external Windows computer  

to provide high-accuracy multi-point sky modelling.

There was nothing 
fuzzy about our 
view of M13  
in Hercules

This lunar mosaic is comprised 
of 12 individual shots taken 
at prime focus; inset shows 

detail at the full size of  
the original image

>



Astronomy Binoculars

For more information and stockists of Vixen and 

Opticron astronomy products please call 

01582 726522 quoting reference SN1017.

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

Luton, LU4 8EF

www.vixenoptics.co.uk

BT81S-A with 
HF2 Mount & 
Tripod Package 

This 81mm astronomy 

binocular delivers crystal clear, 

sharp views through its new 

optical design. Its lightweight 

body ensures that you can take 

it to any observing location.

Package includes 2x SLV eyepieces, 

tripod, swing bracket, red dot finder 

and fork mount.

Special Offer Price 
£1449 While stocks last

SRP £1784 SAVE £335

These 5 and 4 Star holiday cottages nestle in beautiful, unspoilt countryside 
close to the Pembrokeshire Coast National Park and the historic market town 
of Cardigan – a certified Dark Sky area of the UK. With luxury indoor heated 
pool, sauna and indoor and outdoor play areas the family can enjoy a break 
together. Star gazers, photographers, walkers, beachcombers, dolphin watchers 
and sandcastle builders won’t be disappointed. These cottages hold the Green 
Tourism Silver Award. Drew Buckley’s image below features Pentre Ifan.

• Situated in North Pembrokeshire, a certified Dark Sky Area. 
• Beautiful on-site leisure facilities including indoor heated swimming pool, 

sauna and gym, open all year round.
• Big Play Barn, and indoor and outdoor play areas for all ages on site, as well 

daily feeding of the farm animals. 
• Meadow Cottage and Croft House enjoy the luxury of private garden hot tubs. 
• Unwind with a relaxing massage in your holiday cottage.

www.croft-holiday-cottages.co.uk  

01239615179 | info@croft-holiday-cottages.co.uk
Croft, near Cardigan, Pembrokeshire SA43 3NT
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D
o you remember the  

early era of webcam 

imaging? The latest  

version of Altair Astro’s 

popular GPCAM ably demonstrates 

how technology has progressed since 

then. Long gone are the days of 

spending more time cobbling adaptors 

and webcams together than doing 

actual astronomy with them. 

The GPCAM2 290C is an attractively priced 

colour camera that requires a computer to 

operate. After downloading and installing the 

software, the camera can simply be plugged  

into a USB 2.0 socket and controlled by the 

AltairCapture program. There is no need for  

an external power supply.

The camera is light – considerably lighter than 

many eyepieces, in fact – and yet packed into its 

compact body are some heavyweight features.  

Keen to try it on a range of astronomical targets,  

we started by capturing a video file of the large 

active region AR 2665 on the Sun just before it 

disappeared beyond the limb. Using a white  

light solar filter, under flaky seeing conditions,  

the fast frame capture of the camera gave us a 

reasonable recording of the region.

•  Price £219.99

•  Sensor: Sony Exmor 
IMX290 CMOS

•  Sensor size:  

1/2.8-inch,  
6.46mm diagonal

•  Pixels: 1920x1080 
array, pixel size 
2.9x2.9µm

•  Exposure range:

0.105 milliseconds  
to 1,000 seconds

•  Bit depth: 8-bit  
and 12-bit modes

•  Extras: 2m high-speed 
USB 2.0 cable, 1.5m 
ST-4 guide cable, 
1.25-inchx20mm 
nosepiece, CS-Mount 
adaptor 

•  Weight: 95g  
(with nosepiece)

•  Supplier: Altair Astro

•  www.altairastro.com

•  Tel 01263 731505

VITAL STATS
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colour camera
Altair Astro GPCAM2 290C 

$//�5281' $33($/
Cast your mind back to Polaroid cameras: just click and a few  
shakes later, voila! Easy photography that anybody could do. The 
GPCAM2 290C reminds us of those cameras. It’s easy to use and 
quickly produces great results, and would seem to be the ideal  
device for anyone wishing to get started in astrophotography, or  
even for seasoned observers who would like to also acquire a visual 
archive of the night sky without spending a fortune. 

The camera can be easily swapped with an eyepiece, and we can 
imagine a night observing as normal, and every so often switching 
over to record with the GPCAM2 290C. The beauty of the camera  
is that its sensitivity allows you to take a lot of very short exposures 
and stack them together to produce an impressive end result – such  
as our view of M57. For anybody who struggles with autoguiding, 
accurate polar aligning, has an altaz mount, or just generally wants  
to take a reasonable picture without too much preparation, the 
GPCAM2 290C may be the ideal camera.

The Moon managed to evade  

us completely, but we did capture  

a sequence of Saturn, low in  

the sky amid a murky atmosphere.  

The camera’s region of interest  

feature allowed us to isolate Saturn  

in the frame, and thus enable a  

faster capture rate and smaller  

file size, which could then be  

stacked into a detailed image.  

The GPCAM2 290C is eminently suited to 

planetary imaging, and the software makes  

it easy to adjust the settings so that the  

maximum amount of detail can be resolved.

A transient test
Realising that the International Space Station 

would pass overhead during the review period 

provided us with an opportunity to test the  

camera on a truly dynamic target that varies  

greatly in brightness as it crosses the sky.  

The camera proved quick to respond to  

adjustments in gain and exposure length in  

video mode, a key requirement for making  

the most of short-lived photo opportunities.  

With exposure lengths adjustable between  

0.105 milliseconds to 1,000 seconds, there are  

A popular all-rounder that has been given a skilful upgrade

SKY SAYS…

With exposures of 
0.105 milliseconds 
to 1,000 seconds, 
there are few 
targets beyond 
the reach of  
this camera

>

The Ring Nebula, M57, 

stacked from 49 minutes 

of exposures taken 

through a Sky-Watcher 

Esprit 150ED refractor

See an interactive 360° model of this camera at  

www.skyatnightmagazine.com/gp290C
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Extremely sensitive to 
even faint light, the 

CMOS camera sensor 
produces images with 

very low read noise and 
negligible amp glow 
on short exposures. 

The 1,920x1,080-array 
provides over two million 

pixels, each 2.9µm 
square. Region of interest 

imaging allows smaller 
files to be captured 

where desirable.

67$%/( 86% 75$16)(5

Transferring individual frames larger than 2MB each is 
accomplished by the improved electronics boards in 

this version of the GPCAM. Benefits include 
improved frame buffering, resulting in 

fewer dropped frames during 
video capture, and stable 

USB data transfer.

+($7�6,1. ),16

The build-up of internal heat can be 
a problem for astronomical cameras, 
resulting in noisy images. The sleek 
design of the body incorporates fins, 
which serve to multiply the surface area of 
the camera body considerably, allowing 
for greater thermal dissipation.

67���*8,'( 3257

The GPCAM2 290C is also a guide camera. With a built-in 
ST-4 port for direct connection to most popular mounts, the 
camera is easily sensitive enough to pick out suitable guide 
stars. It’s also compatible with the ever-popular PHD2 software.
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very few astronomical 

targets beyond the reach 

of this device.

With such a range  

of adjustment, and  

small 2.9x2.9µm pixels 

allowing for a high-

resolution image  

(0.57 arcseconds per 

pixel with our telescope), 

it occurred to us that  

the camera may be 

useful for recording 

images of double  

and multiple stars. 

Starting with the obvious and 

beautiful Albireo in Cygnus,  

we noticed that the colours of its components  

were clearly apparent both in live view mode  

and in single exposures. Moving to trickier  

targets it was most gratifying to be able to  

capture colour images of the Double Double in 

Lyra. Even Iota Cassiopeiae revealed tantalising  

glimpses of its multiple stars. 

Going deeper

Yet the camera’s most impressive capability is  

its competence with deep-sky targets. We tried  

it on several Messier objects, including the Ring 

Nebula in Lyra, The Dumbell Nebula in Vulpecula 

and the mighty Andromeda Galaxy. The camera 

also performed admirably on fainter targets  

such as NGC 7635 in Cassiopeia, also known as  

the Bubble Nebula. 

When turned to the Ring Nebula, M57, we 

couldn’t help but say wow when the first image 

appeared on screen, a test exposure of just a few 

seconds with a high gain setting. The resulting 

picture had remarkable detail. Not only were the 

reds and blues of the nebula clearly visible, but  

so were the central star and background stars  

behind M57, and good clarity in the bright outer 

edges of the ring of gas itself.

The GPCAM2 290C also has an ST-4-compatible 

port, so it can be employed as a guide camera too. 

This device is easy and fun to use, and very capable 

across a wide range of targets.
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SKY SAYS… 

Now add these: 

1. GPCAM 150° 
FOV meteor 
lens kit

2. GPCAM photo 
tripod clamp

3. Altair Premium 
1.25-inch CLS-
&&'��OWHU

S
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+++++

+++++

ALTAIR CAPTURE SOFTWARE 

Free to download, this capable software works hand in hand with the GPCAM2 

290C. It is easy to swap between live view and trigger mode, choose a region 

of interest or change from 8-bit to 12-bit imaging. The simple, uncomplicated 

interface is a boon for sleep-deprived astronomers.

The Dumbbell Nebula, 

M27, stacked from  

60 minutes’ total 

exposure time

Core of Andromeda 

Galaxy with dust lanes, 

stacked from 36 minutes 

of exposure time

The ISS, stacked  

from 50 frames

AR 2665, stacked 

from 300 frames
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Watch the night sky  
dance with our tailor made  
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othing improves 
productivity at the eyepiece 
(or camera) like advanced 
planning. A sudden break in 

the clouds will see many an astronomer 
scramble to set up their equipment 
without having given too much 
thought to exactly what they hope to 
see or photograph. Despite the almost 
limitless range of objects available to 
view, knowing which ones are visible at any one 
time is key to a fruitful observing session. Deep 
Sky Planner 7 aims to make planning for these 
occasions a quick and simple task. Having been 
caught out ourselves with clear skies but a blank 
mind, we were keen to see what this latest offering 
from Knightware could do for us.

The software is available on CD or can be 
downloaded from the company’s website, which  
is the route that we decided to take. The download 
was fast and the installations on both a Windows 7 
desktop and a Windows 10 laptop quick and 
problem free. A reduced-functionality free trial 
version of the program is available, although we 
opted for the full paid-for version, which had to  

•  Price $75 (£56) for 
download, $83.95 
(£65) for CD

•  Updates
Available online

•  Manual
Available online

•  Databases
26 deep-sky and 
seven star catalogues

•  Telescope control
Via ASCOM for  
most major mounts

•  Star Chart/Planetarium 
support Cartes du  
Ciel, Redshift v6  
to v8, Starry Night  
v6 and v7, TheSkyX 
Pro and TheSky6 

•  System requirements
Windows 7, 8 or 10, 
Pentium CPU, 2GB RAM

•  Developer Knightware
•  www.knightware.biz

VITAL STATS

WORDS: STEVE RICHARDS

the object, but also the sky conditions, the 
weather, copies of your sketches and images, 
and comparison images from the Digitised 
Sky Survey. A nice feature is the ability to  

Deep Sky Planner 7

AN EXCELLENT 
OBSERVING LOG
Recording your observations is a great  
idea as this serves several purposes. An 
observing log records your personal 
achievements but more importantly, if you 
annotate it with meaningful notes, sketches  
or images, it can be of great use in the future. 
Comparing the views with different pieces  
of equipment under differing conditions  
helps to ensure that you use the correct  
gear during subsequent sessions, thus 
improving your productivity and enjoyment. 
However, your observations can also 
contribute to real science if you document 
your sessions accurately and you could even 
add to the general knowledge base of 
professional astronomers and researchers.

Deep Sky Planner 7 makes recording your 
observations very easy: there are tabs for 
logging not only your own comments about 

be registered with an activation key 
within one month.

The simple and intuitive opening 
screen immediately impressed, though 
we would thoroughly recommend that 
you read the Quick Start Guide to set 
you on the right path. An online 
manual is also available, and to get the 
most from the software it is well worth 
consulting the detail in it.

Establishing your baseline

On first use, it is imperative that you set your 
location and time zone so that the software can 
calculate the position of celestial objects from your 
observing site. We recommend that you tag your 
most used location as your ‘favourite’. An optional 
but highly recommended step is entering details of 
your observing equipment as this will allow the 
software’s sophisticated visibility modelling 
features to make accurate visibility predictions for 
the listed objects. If, like most of us, you don’t have 
unimpeded horizon to horizon views, it is worth 
producing a horizon map (or importing one, if you 
already have one) . If you have a Go-To mount  

SKY SAYS…

Using Deep  
Sky Planner 7 
encouraged  
us to observe 
objects that  
we hadn’t even  
considered before

A smart piece of software to help plan and log your stargazing sessions

call up useful information such as magnitude, 
RA and dec. coordinates, constellation,  
object type and size for automatic insertion 
into your log. 

� The Observation Editor lets you record all details of each object viewed, plus your images

>
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EQUIPMENT BROWSER

For Deep Sky Planner 7’s visibility modelling 
features to work, it references not only the time, 
date, location and sky conditions, but also the 

equipment in use. An extensive database of 
your gear can be built up for just this purpose.

'((3�6.< &$7$/2*8(6

The software includes a very extensive set of deep-sky 
object databases for you to search on. These include the 
most popular catalogues like Messier, NGC, Caldwell 
and Herschel 400. For more demanding observers there 
are also Hickson, Cederblad, Abell, Barnard, Van den 
Bergh and Zwicky objects to really provide a challenge.

OBSERVING 
PLAN

The main search engine 
can produce a large 
number of visible objects 
based on your search 
criteria and available 
equipment, so it makes 
sense to produce a 
tailored observing plan 
for your specific observing 
session. You can simply 
choose objects from 
the search report and 
drag them into your 
personalised plan. 



features, which are a real bonus. This planning 

software would be suitable for both beginners 

finding their way about the sky and more  

advanced observers looking for more challenging 

objects. We highly recommend it.

that can be operated using ASCOM, you can 

install this from the Telescope Control tab. This 

allows you to automatically slew the telescope to 

objects shown in the search result lists.

Planetarium partnering
It is often useful to be able to see where a particular 

object is located in the sky in advance, so it’s great 

that Deep Sky Planner 7 allows you to link directly 

to existing planetarium software. Right clicking on a 

listed object and selecting ‘Show Chart’ centres the 

object in the planetarium software’s field of view 

and optionally adjusts the zoom level to  

match your predetermined settings.

A typical planning session starts by setting the 

main search parameters, such as the catalogue and 

object type, although there are a whole host of other 

filters to narrow down the object list to suit your 

requirements. Clicking ‘Search’ to access the 

database produces a comprehensive report, the 

columns for which can be moved or deleted to 

personalise them further.

Unless you have set some very tight filtering, 

there is every chance that you will be presented  

with some objects that you don’t want to include  

in your observing session. To personalise your  

list further, you can produce a personalised 

observing plan that you can save, view on screen, 

export in a range of formats including CSV and  

SG Pro, or print for use outdoors.

Throughout our review period, the software 

performed faultlessly, producing accurate and 

predictable results. We really enjoyed using Deep 

Sky Planner 7 and found that it encouraged us to 

observe new objects that we hadn’t even considered 

before. We particularly liked the observing log 
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FIRST LIGHT

SKY SAYS… 

Now add these: 

1. Suitable 
Windows PC

2. Compatible 
planetarium 
software 

3. Computerised 
Go-To system

>

S

VERDICT

EASE OF USE

EXTRAS 

FEATURES

FUNCTIONALITY 

INSTALLATION +++++

OVERALL +++++

+++++

+++++

+++++

+++++

LINK TO PLANETARIUM 

SOFTWARE

There is a very handy feature that lets you right click 
on any object listed in the Catalogue Search or your 
personalised Observation Plan and select ‘Show Chart’ 
to see where your object is located using a planetarium 
program. Supported programs include Cartes du Ciel, 
Redshift, Starry Night and TheSky.

EPHEMERIDES 

Solar System observers and imagers don’t miss out 
with Deep Sky Planner 7 as the software includes a 

range of search and reporting tools for the Moon, 
planets, comets and asteroids. Both summary and 

detailed reports can be produced so that you never 
need to miss an interesting Solar System event.
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www.green-witch.com

Buy online with confidence or  
visit our well stocked showrooms.

Birstall, West Yorks
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SG19 3PF
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THE OFFERS 

ON OUR NEW 

WEB SITE

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

North Down Telescopes

Northern Ireland’s only dedicated astronomical equipment supplier and advice service. 

Beginners welcome! Most major makes supplied. Free advice given on telescopes, 

observatories and binoculars. New and second-hand equipment available. Trade-ins welcome

07799 434030  •  s.mccrea980@btinternet.com  •  www.northdowntelescopes.co.uk 
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RATINGS
HHHHH Outstanding
HHHHH Good
HHHHH Average
HHHHH Poor
HHHHH Avoid

TWO MINUTES WITH 
Ron Miller

What is your opinion of 
the UFO phenomenon?
While I am convinced 
that there is intelligent 
life elsewhere in the 

Universe, I do not think 
that Earth is the Grand Central Station of 
the Galaxy. There are two big possibilities. 
One is that the Universe is teeming with 
life. If this were the case, the discovery of 
one more inhabited planet would be no 
bigger an event than, say, the discovery 
of a new species of butterfly. On the other 
hand, if life is vanishingly rare in the 
Universe, the discovery of an inhabited 
world would be a major event. The 
discoverers wouldn’t be coy.

Are we currently doing enough to look 
for signs of life outside of Earth?
Between SETI and the efforts of space 
agencies such as NASA, I’m not sure 
what more could be done! ‘Life’ could be 
nothing more than bacteria, and it is this 
sort of primitive organism that NASA 
seeks. SETI, on the other hand, is looking 
for signs of intelligence, which takes 
entirely different technologies. 

If we did come across signs of intelligent 
life, how would you like Earth to respond?
Rationally, as unlikely as that might be. 
Fortunately we have sheer distance working 
both for and against us. The nearest star 
with planets is more than four lightyears 
away; The least amount of time that could 
occur between saying “Hello!” and getting 
a reply is eight years. However, if it is Earth 
that is discovered, there is probably not 
much we could do other than to take the 
lesson learned from the Incas and Australian 
Aborigines to heart and hope for the best.

RON MILLER is a space artist, science 

fiction illustrator and author

Ron Miller
Watkins Publishing
£25 z HB

Did you know that, in addition 

to discovering the basic principles 

governing the motion of the planets, 

German astronomer Johannes Kepler 

found the time to write a short story 

describing – as accurately as the 

knowledge of the time allowed – the 

creatures that might live on the Moon?

Aliens: Past, Present and Future is full  

of such fascinating little nuggets. It’s a 

profusely illustrated book, not just with 

covers from gaudy science-fiction pulp 

magazines but also apt quotes from  

often unexpected sources: Voltaire,  

Sir Christopher Wren, President  

Bill Clinton to name a few. 

Writer and artist  

Ron Miller’s focus is 

extraterrestrial life; a 

subject, he successfully 

argues, that has been 

discussed almost 

from the moment  

we decided those 

wandering lights in 

the sky were distant 

worlds possibly  

similar to Earth. 

Miller divides his book 

into three sections. In the 

first, he looks back over 

human history and our 

evolving views of life on other worlds. In 

the second, he focuses on the science of 

extraterrestrial life, and whether or not it 

necessarily needs an ‘Earth 2.0’. The final 

and longest section examines how the 

concept of alien life has influenced not just 

science and the exploration of space, but 

also wider human culture, from popular 

entertainment to philosophy and theology. 

This is a cleanly designed book, full of 

fascinating images ranging from centuries- 

old engravings to movie posters and 

photos of alleged ‘flying saucers’. Yet the 

greatest clarity is found in Miller’s writing. 

Clearly and succinctly, he explains the 

history of astronomy and the science  

of exobiology in ways suitable for 

non-scientists, while his 

exploration of the 

cultural consequences 

arising from our 

evolving concept of 

aliens – including 

the myths that 

have arisen over 

time about them 

already being  

on Earth or the 

Moon – is firm  

and well-argued. 

If there’s a downside at 

all to this book, it’s 

simply that it’s not that 

portable. It’s a physically 

heavy volume ideal for your coffee table. 

But it is fascinating, informative and a 

delight to read, whether you are dipping 

into the numerous short box-outs or 

settling down to enjoy the main chapters.

HHHHH

PAUL COCKBURN is a science  

writer and blogger

New astronomy and space titles reviewed
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Aliens: Past, 
Present, Future

UFOs, flying saucers and  
aliens have loomed large  

over human culture
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DK editors
DK
£17.99 z HB

Astronomy makes 
it easy to settle into 
conversations about 
superlatives: the  
most cratered  
planet or the most 
volcanic moon.  
As with so many 
other things, what  

we know isn’t just a group of isolated  
facts, but the result of work done by 
scientists over many years.

Instead of filling its pages with 
constellation diagrams and lists of the 
farthest stars, The Astronomy Book

puts what we’ve learned into an easy- 
to-follow narrative in everyday language, 
light on maths with history as the  
guiding undercurrent.

The big questions we’ve asked for 
millennia are answered with biographical 
sidebars about the scientists who led the 
way and an explanation of their methods. 
Its easy style can be read as a long-form 

history of astronomy, but also as a 
historical and scientific reference, to  
be chipped away at section by section,  
a little here, a little there. 

The book takes Vera Rubin’s work 
on dark matter, Sir Isaac Newton’s 
understanding of the nature of orbits, 
Michael Mayor’s hunt for exoplanets and 
other complicated topics in astronomy, 
and explains them in a way that’s simple 
enough to be understood by anyone new 
to studying the skies, while still remaining 
interesting to people who have been 
studying them for years. 

It’s tough, though, to get what feels 
like the entire history of astronomy into 
350 pages. The artwork and sidebars, 
as gorgeous and well done as they are, 
are sometimes distracting and make it 
difficult to focus on one thing at a time. 
Superlatives or not, The Astronomy Book is 
so well thought-out and presented that  
it makes me want to start over and learn  
it all from scratch again.

+++++

SCOTT LEVINE is an amateur astronomer, 

astrophotographer and astro sketcher

Phaidon editors
Phaidon
£39.95 z HB

Our interaction with 
the night sky doesn’t 
just influence science; 
it affects all aspects  
of human culture. 
This beautifully 
produced book 
presents hundreds 
of ‘responses to the 

cosmos’ from both scientific and artistic 
perspectives, created over the course of 
human history from the Lascaux caves’ 
depictions of the Pleiades around  
15,000 BC to the most up-to-date  
images from space probes.

Some of the artistic depictions are as 
well known as images from Hubble,  
such as that of Halley’s comet in the 
Bayeux Tapestry. Others deserve to be 
better known, for example the ‘Fallen 
Astronaut’, a tiny sculpture left on the 

surface of the Moon by the Apollo 15  
crew to commemorate astronauts killed 
during the Space Race.

The images are organised in a non-
chronological sequence: a medieval Islamic 
diagram of lunar eclipses is presented next 
to a daguerreotype of the Moon. This 
juxtaposition is very effective at breaking 
down apparent barriers between art and 
astronomy, and by covering so many 
different human civilisations the book  
is able to show how some aspects of 
astronomy, such as star charts, have 
remained remarkably constant. 

The introduction to the book by 
eminent astronomer Paul Murdin is a 
model of clarity that summarises the 
history of astronomy from ancient times  
to the present day. The book concludes 
with an essay on the technologies used  
to view the Universe by the expert 
astronomical photographer David Malin. 

This book is an overwhelming (and 
rather moving) reminder of how humans 
have always been, and continue to be, 
inspired by the night sky.
HHHHH

PIPPA GOLDSCHMIDT is an astronomy 

and science writer

Scott Kelly
Doubleday
£20 z HB

The International 
Space Station has 
been continuously 
occupied since late 
2000. The men and 
women aboard orbit 
Earth at 27,600km/h, 

knowing they are the only humans 
alive who are not on our home planet.

Scott Kelly has been one of these 
lucky few and in Endurance he explores 
how he pushed our understanding of 
living in space to a new limit. Having 
spent 340 days in a row on the ISS, 
Kelly gives a unique insight into a 
year in space, as the only NASA 
astronaut to have done so. 

Endurance tackles the amazing life 
of an astronaut through detailed 
accounts of everyday tasks and their 
perils. But it also takes the reader on 
Kelly’s journey to becoming a space 
traveller, from his childhood in New 
Jersey to the US Navy and beyond. 
Interspersed between summer jobs and 
first flights, the strange traditions and 
superstitions of life in space are retold. 

This book’s strength lies in its vivid 
description of the day to day. Kelly 
details his continued struggle to 
maintain the full function of one of 
the station’s toilets, and takes us 
through the stress and reward of his 
first space-walk. At times, the 
continual jumping between the past 
and life in space can seem a little 
jumbled. But the exciting tales from 
orbit are enhanced by his journey 
taken to reach this final goal. 

A must read for space enthusiasts 
and future astronauts, this book ties 
in the key to practical living in zero 
G with an exceptional perspective  
of the benefits of world cooperation 
from a man who has had the chance 
to see Earth from afar.
+++++

NADIA BLACKSHAW is a student  

of natural sciences at the University 

of Cambridge

Universe  
Exploring the 
Astronomical World

The Astronomy Book
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Endurance  
A year in space, a 
lifetime of discovery



Nadia Blackshaw rounds up the latest astronomical accessories
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1 Space Racers: Make Your 
Own Paper Rockets

Price £22.50 • Supplier Lawrence King 
020 7841 6900 • www.laurenceking.com

Ideal for the young or young at heart, this kit 
has everything you need to create your own 
paper rockets. Designs include the Vostok K, 
the Space Shuttle and a 60cm-tall Saturn V.

2 Baader 31.7mm  
UV/IR Cut/L-Filter

Price £58 • Supplier The Widescreen Centre 
01353 776199 • www.widescreen-centre.co.uk

This filter cuts all ultraviolet light below 400nm 
and infrared above 680nm. It can also protect 
hydrogen-alpha filters from heat damage.

3 Anlye Galaxy Bedding Set 
Price $129 • Supplier Anlye
(+1) 347 746 6939 • https://anlye.com

Bring the beauty of the sky inside with this 
galaxy bedding. Perfect for brightening your 
bedroom and keeping you near the stars even 
when you need an early night.

4 Vixen Polarie  
Polarscope PF-L

Price £299 • Supplier Vixen Optics
01582 726522 • www.vixenoptics.co.uk

Use this polarscope to find precise polar 
alignment without the need for setting circles. 
The built-in, illuminated scale automatically 
turns off after two minutes to save power.

5  Litmus Fleece Jacket
Price £80 • Supplier Mountain-Equipment
0161 366 5020 • www.mountain-equipment.co.uk

Stay warm while observing with this fleece 
jacket. There are plenty of pockets to hold 
knick-knacks and a high collar to keep the 
wind off your neck.

6 Rowan Tilt Adaptor
Price £54.95 • Supplier Rowan Astronomy
01295 251188 • www.rowanastronomy.com 

Avoid interference patterns on your hydrogen- 
alpha images using this tilt adaptor to offset 
the angle of your camera. It has a tilt range of 
0-8º. Camera not included.
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3
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High Reflectivity
Coating

www.orionoptics.co.uk
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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

Call 020 33 845 187 between 9am – 8pm 7 days a week.

www.365astronomy.com

TELESCOPES, BINOCULARS, 
SPOTTING SCOPES, 
MICROSCOPES & A 

WIDE RANGE OF CCD & 
DSLR CAMERAS & ASTRO 

PHOTO ACCESSORIES FOR 
SCIENTISTS & ENTHUSIASTS

Visit us at IAS: 

13-14 Oct

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.

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 and your neighbour’s 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

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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How do stars form out of clouds of gas and dust?

I

t is well known that stars form within vast 
clouds of gas and dust. But the details 
of this process are less well 
understood, particularly for 

the most massive stars.
Within the past decade ESA’s 

Herschel Space Observatory, 
an infrared telescope, 
opened up a new avenue in 
this research by revealing 
that there are strands, or 
filamentary structures, 
everywhere you look in 
molecular clouds. These 
are cylinders of gas and 
dust, along which are 
‘cores’, like beads on a 
string. These cores are the 
direct progenitors of stars, 
denser than the surrounding 
filaments and ready to 
gravitationally collapse into 
stars. But how does that happen? 

I’ve been using two powerful radio 
telescopes (the Karl Jansky Very Large 
Array in New Mexico and the Green Bank 
Telescope in West Virginia) to study a cloud  
called SDC13, which is nearly 12,000 lightyears 
away in Sagittarius. It is a system where four 
filaments all converge on a central hub system,  
like the spokes in a wheel. I’ve been studying  
the beads that lie along those four strings,  
and seeing how the filaments themselves  
fragment into those cores. I used radio telescopes 
because the cloud I’m studying doesn’t emit very 
well in optical light. Even to an infrared telescope it 
looks dark. But it emits well in radio wavelengths, 
from molecules that give off radio emissions.

Going with the flow

The molecule that I used to study the gas – not  
the dust – is ammonia. That’s because it is a very 
good tracer of cold and dense gas, and the cores 
are very cold and very dense, at less than 10 Kelvin 
(–263ºC). They need to be cold to form stars in the 
first place. This ammonia emission helps us see  
how the gas moves. What we found was that the  
gas is flowing along all of the filaments towards  
the central region where it all converges to fuel  

ABOUT GWEN 

WILLIAMS

Gwen Williams is a 
postgraduate researcher 
at Cardiff University’s 
School of Physics and 
Astronomy, which built 
one of the instruments 
WKDW��HZ RQ (6$�V

Herschel Space 
Observatory

star formation in the centre. So this is where most 
of the gas would be accumulated, right in the 

very centre of the hub.
One of our main findings is that 

the internal motions of the gas 
increases near the cores. It is the 

first time this has been seen in 
such a study, and seems to 

show a very active process 
of accretion of material 
from the surrounding 
filaments, building up 
the reservoir of material 
for the star to form. This 
is a completely opposite 
result to what other 
astronomers have seen in 

different clouds closer to 
us. They have observed 

internal motions that dip 
instead of peak, probably  

due to the dissipation of the 
random motions of the gas  

around the cores.
This doesn’t mean the behaviour  

in my cloud is unique. It just means that  
the signature associated with that sort of 
gravitational accretion of material hasn’t been 
observed before. But why is that? I think it might  
be a process particular to the formation of massive 
stars, anything between eight and 100 times the 
mass of our Sun. One of the big problems in our 
understanding of massive star formation is that  
it is not known how a core can gather so much 
mass. There is a limit on the theoretical mass  
a core can gather before it becomes unstable  
and has to break up into many smaller cores.  
Yet you need a monster of a core to make  
massive stars, so there needs to be an extra  
process going on. Perhaps this increase in the 
internal velocity is a hint as to what that extra 
ingredient in the recipe is. 

One thing we need to check is that there is not  
a star embedded in the gas and dust that we  
cannot see and which might be causing these  
peaks in motion instead. Data from the ALMA 
radio telescope high in Chile will help to find  
out – it has the resolution to zoom in on the 
individual cores to see what they contain.G
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WHAT I REALLY WANT TO KNOW IS…

Gwen Williams has been studying the way swirling  
motions within nebulae produce new stellar cores
INTERVIEWED BY PAUL SUTHERLAND

SDC13 in Sagittarius,  

a gas cloud nearly  

12,000 lightyears away; 

its four filaments feed  

into a central core, where 

a star might be born

S
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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.

 This month we swim with the Fish 
of Pisces, starting with the striking 

double star Zeta (c) Piscium (RA 1h 13.7m 
dec. +7° 34’). Its mag. +5.2 and +6.2 
components are 23 arcseconds apart, 
with a nice colour contrast – white  
and yellow respectively. 

Move 3° southeast 
of Zeta Piscium 

to find NGC 488 (RA 
1h 21.8m, dec. +5° 
15’; pictured). This 

bright, mag. +10.3 galaxy is a face-on 
spiral (measuring 2.5x2.0 arcminutes) 
which has a star-like nucleus in a brilliant 
central region, surrounded by a distinctive 
halo. Slew to the Circlet asterism and find 
its brightest and most westerly member, 

mag. +3.7 Gamma (a) Piscium. 
Located 1.4° northwest of this 

star is edge-on spiral galaxy 
NGC 7541 (RA 23h 14.7m, 
dec. +4° 32’). It is around 
3x1 arcminutes with an 
elongated, blotchy core.

'((3�6.<2%-(&76

Saturn is this month’s highlight, now 
in the early evening western sky. The 

twilight features Jupiter, which will depart 
by mid month as Mercury returns to the 
evening. Distant Neptune is due north 
around 22:00 EST mid month, followed by 

Uranus about two hours later. The action 
now switches to the dawn with Mars and 
Venus 0.7° apart on 6th. Brilliant Venus is 
low in the east, 40 minutes before sunrise. 
They slowly separate as Mars rises and Venus 
sinks towards solar conjunction in January.

7+( 3/$1(76

GALAXY

OPEN CLUSTER

GLOBULAR 

CLUSTER

PLANETARY 

NEBULA

DIFFUSE 

NEBULOSITY

DOUBLE STAR

VARIABLE STAR

COMET TRACK

ASTEROID 

TRACK

METEOR 

RADIANT

QUASAR

STAR 

BRIGHTNESS:

MAG. 0 

& BRIGHTER

MAG. +1

MAG. +2

MAG. +3

MAG. +4 

& FAINTERPLANET

&+$57 .(<

��2&7 $7�������87

���2&7 $7�������87

���2&7 $7�������87

7+( 6287+(51 +(0,63+(5(
IN OCTOBER
:LWK *OHQQ 'DZHV

2&72%(5 +,*+/,*+76

At mag. +7.8 Neptune is easily visible 
through binoculars if you know where 

to look. For the remainder of 2017 it remains 
within 0.6° of mag. +3.8 Hydor (Lambda (h) 
Aquarii). On the evening of the 3rd the 12-day- 
old Moon is close by. In Brisbane it is closest 
at 22:56 EST and at a distance of 4.8 arcminutes; 
in Sydney it’s 22:42 EST and 0.7 arcminutes; 
Melbourne 22:27 EST and 0.1 arcminutes; 
Adelaide 21:46 CST and 4.6 arcminutes. 
Tasmania sees an occultation. With the 
Moon’s glare it’s best to use a small scope. 

67$56 $1' &2167(//$7,216

The heavens are somewhat aquatic 
this month, an example being Piscis 

Austrinus, the Southern Fish, high in the 
evening sky. It’s best known for its alpha 
star, mag. +1.2 Fomalhaut, 25 lightyears 
away. It’s name means ‘mouth of the fish’ 
– as does the name of Beta Piscium, Fum 
al Samakah. Although Fum al Samakah is 
a typically faint Piscean star (only mag. 
+4.5), it is 500 lightyears away. It would 
easily outshine Fomalhaut if existed at the 
same distance from Earth. 
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