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MEETING REVIEW 
17th March 2016 : Dr Mike Goldsmith 

“New Horizons to Pluto” 

We were pleased to welcome Dr Mike Goldsmith to the 
last meeting to talk about Pluto – ‘full size’ planet or 
not - and the New Horizons mission that has revealed 
more details of Pluto and its environs in a few weeks 
than have been known since its discovery in 1930. 

He started with the history of the planet’s discovery, 
and in fact why it was being looked for, due to the 
oddities in Uranus and Neptune orbits.  

Leading to the present situation, he showed the only 
images that Earth-bound telescopes were able to get of 
Pluto. Even the best from Hubble was ‘fuzzy’, with only 
vague details.  

New Horizons has been the only spaceprobe to visit 
Pluto and the images it returned, and is still returning, 
have 
shown the 
planet 

(‘dwarf’ or otherwise, it’s still a planet…), 
to be far different and far more exciting 
than was ever imaged. 

A lot more can be found 
in his book New Horizons 
to Pluto, published by 
Grammaticus Books. 

Many thanks to Mike for 
his intriguing talk, 
although he was competing with the school’s music exams. Solo 
piano was one thing, but when the big band struck up Dancing in 
the Street, we half expected the ghost of David Bowie to pass 
through the walls! Hopefully all interruptions were moderated by 
being presented with the Society’s traditional bottle of 2002 vintage 
wine, here (above right) by Alister Innes.



MEETING REVIEW 
12th March 2016 : Extra Curricular Viewing : Report by Kyri Voskou 

 
The film-makers were in town the evening 
of Tuesday 12th at an event held at our 
viewing site in Barnet. This was a 
collaboration between the ASH and Pollen 
House Pictures, which saw a group of 
local children exploring the skies. Pollen 
House captured proceedings and will be 
making a short film for use in schools. 
 
The fun started at 20.00hrs when the 
seven youngsters, aged between 6 and 
11 years old, saw how a telescope was 
put together before looking at the Moon. 
This had only been waxing for a few days 
so there was a gorgeous terminator on 
show and some fantastic shadows 
highlighting the surface. It was the first 
time any of the children had the 
opportunity to use a large telescope and their amazed responses were a joy to behold. 
 
Jupiter came next as the clouds cleared, making conditions perfect. Again, the children were 
amazed by what they could see. The planet had a subtle orange hue and bands in the atmosphere 
were clearly visible. All four of the Galilean moons were also making an appearance. 
 
There were plenty of interviews during the event too with the children 
describing what they could see. Although we also had plans to look at 
Ursa Major and Orion, and in particular some ‘Harry Potter’ objects 
such as Sirius, Bellatrix and Regulus, the kids were enjoying 
themselves so much that we didn’t even get close to doing any 
further exploring. 
 
There was one final bit of excitement before it was time to finish – the 
International Space Station made an appearance. After rising in the 
west it headed towards the south-east. It was incredibly bright for a 
couple of minutes before entering Earth’s shadow somewhere near 
Gemini and suddenly disappearing! 
 
The young visitors left having had a great time and taking with them 
goody bags packed with space-themed sweets, a toy telescope and 
selection of space games, quizzes, facts and cut-outs – oh, and one 
of our Society magazines of course! 
 
Many thanks to Pollen House Pictures for being so good with the 
children, to the parents for bringing them along and to Jim for setting 
up the telescope and making sure the visitors were always 
entertained. 
 
Most of all our thanks go to the children who were fabulous throughout and all contributed to the 
success of the evening. Ben and Antony were great fun and, like Eleanor and Sophia, had a 
surprisingly good knowledge of astronomy. Dion also contributed some great information. Clearly 
they have brilliant teachers! Six year old brothers Theo and Harry were just as enthusiastic as 
anybody and knew more than many seasoned astronomers – even naming the features of the Moon 
they were seeing along with all the Galilean moons and a host of other fascinating facts. 
 
When Pollen House confirms the film is ready we’ll let the children and all our members know how 
they can go about viewing it. 
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 CHAIRMAN’S 
QUARTERS 

 
 
Our life on this planet is very ‘comfy’. We have over a billion years of terraforming to produce a 

ground with life supporting capabilities and to maintain an impossible atmosphere that energizes life 
(take away all the plants and our oxygen will be gone in a few thousand years!). We take all this for 
granted (and granted this wonderful gift is) and use it - and abuse it - for our own ends. All this 
wonder is designed around gravity which keeps everything on the planet’s surface, including the vital 
thin layer of atmosphere. This atmosphere serves, not only as a source of oxygen, but also as a 
protection against much lethal electromagnetic radiation from the Sun and outer space. The Earth’s 
magnetic field (weak as it is) protects us from high energy particles from space. In a nutshell, it’s like 
a mother’s womb allowing us to develop under its auspices. 

 
What happens if we are ‘born’ ie leave this nice environment and wander into the horrifying outside 

‘world’ of space? OK, it is a bit allegorical, the notion of birth in this sense, but leaving the planet is a 
bit like the mother pushing her child into a world where it has to fend for itself. This is not too 
dissimilar to the case with human space travel. In space we have nothing. Everything we depend on 
we have to take with us. Some things we can’t even take, like gravity. On Earth, gravity is provided by 
the mass of our planet. In a spacecraft this does not apply because it has so little mass (unless we 
build it with neutronium – but that is a matter for science fiction). We can create ‘artificial gravity’ by 
making a wheel-shaped spacecraft and spinning it to introduce centrifugal force. Here one lives inside 
the surface of the vehicle and ‘gravity’ would change depending on how close or far one is from the 
hub of the wheel! All a bit topsy-turvy but at least there is something to stand on, as opposed to just 
floating about as happens in today’s spacecraft. 

 
Air and food are the next items that we need. On Earth there are the plants which take sunshine, 

produce the oxygen that we need to energize our food-fuel and use up the carbon dioxide that is the 
by-product of our food-fuel ‘burning’. Not only that, plants also provide us with the food-fuel that we 
need to move, grow and function. Again gravity comes into all this as it shows plants which way to 
grow – roots downwards, leaves upwards. In space we have to take our oxygen with us and provide 
some mechanism to ‘soak up’ our carbon dioxide output or chemically recycle it back to oxygen - not 
such an easy task. Food also has to be carried up to space to feed us. Growing food in space is no 
trivial task. Taking soil is not feasible because of the sheer weight of the stuff and it would take up a 
lot of space to provide enough food. Also, without gravity, the poor plants would get very confused as 
to which way they ought to grow! 

 
As for the hazards of space, where do you start? For a start, it is almost a complete vacuum out 

there. For humans to survive, there is the necessity of the pressure that the planet provides to be 
present around us. Remove the pressure and we boil away. A leak-proof container becomes an 
absolute necessity. Currently this is provided by metal containers. The capsules must also protect the 
crew from solar and other space-borne radiation. This requires sophisticated shielding. Also 
temperature has to be regulated to levels that we are accustomed to on Earth. The Sun-side of the 
capsule will get very hot, whereas the other side will get extremely cold. The weight of these space 
capsules is one of the many limiting factors of how much useful payload can be pushed into space and 
hence what provisions we can take with us. 

 
Recently NASA has sent up an inflatable habitat to the International Space Station. This unit (with 

the acronym BEAM) is relatively light and can be squashed into quite a small space. Its construction is 
of flexible Kevlar (used in bullet proof vests) and other materials that can absorb various harmful 
radiations. If the tests prove to be successful, this could provide a promising way to survive in space 
with much more space than the current heavy and limited metal capsules provide and a means to be 
able to set up bases on the Moon and other Solar System bodies. 

 
See you in April.                                   

                                                                                       JIM   



 7  

Dragonquest - The 2016 Total Solar Eclipse 
 

Mitchell Sandler 
 

It had been a few years since my last Total Solar Eclipse trip and when the 
invitation to visit Indonesia landed in my in-box it seemed like too good an 
opportunity to turn down, especially as the package offered the opportunity to 
see some of nature's weirdest creatures - the Komodo Dragon. So it was that I 
arrived in Bali on a Friday afternoon in March - noticing very quickly that the 
climate is not only hotter than Britain, but also a lot more humid. As ever I put 
up with these discomforts in the name of astronomy. 
 
A couple of days in Bali to acclimatise (the beach, the swimming pool, the 
extremely reasonably priced restaurants) and appreciate the slightly 
idiosyncratic Indonesian approach to decorating roundabouts (bottom of next page) 
and we were off to the North Moluccan Islands, not far from New Guinea. 
(Indonesia's 17,500 or so islands 
are so widely spread out that the 
country straddles three time 
zones). Out here the rare 
opportunity to boost tourism had 
been eagerly grabbed on both the 
islands we visited, although 
perhaps the message (right) was 
slightly lost in translation.  
 
On eclipse day itself, March 9th, we had a pre-dawn departure to catch the ferry 
from Ternate to Tidore where we were guests of the Sultan, who had opened up 
his Palace and gardens to us. Our hosts could not have been more welcoming 
with copious amounts of food and drink on hand to keep us going as the 
moment approached. There were clouds in the sky but, happily, they always 
seemed to be a little behind the Sun and I was able to persuade the ‘eclipse 
first-timers’ that all would be well so convincingly that I almost believed it 
myself! As it transpired the eclipse turned out to be one of the most spectacular 
I have seen, with time seeming to stand still for the duration. A large 
prominence at 8 o'clock 
gave us ruby and diamond 
rings and, when totality 
ended, the clouds 
swarmed cross the sky 
making us feel like we'd 
been especially 
privileged. Having 
travelled almost 
halfway round the planet to 
get here for these three 
minutes we were hoping 
for something special 
and we'd got more than 
we could have hoped for.  
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After a hearty lunch, courtesy of 
the Sultan, and a demonstration 
of what could best be described as 
a cross between traditional 
Indonesian and European dad-
dancing we headed back to base 
prior to the final stage of the trip - 
dragon spotting. 
 
A flight to Flores Island and a boat 
trip to Komodo Island later and 
we were pretty much face to face 
with the creatures.  

They are described as, "Elusive", 
living in the undergrowth of a 
few small islands but it seems 
that a nature reserve complete 
with a cafeteria, combined with 
their acute sense of smell, is 
more than enough to tempt 
them to do their sunbathing 
close to the kitchen. For an 
adult dragon life consists of 
absorbing warmth during the 
day stirring only for the 
occasional kill - and that could 
be anything from smaller 
dragons (they are cannibalistic) 

to deer, horses or water buffalo - one decent kill and there's no need to eat 
again for several weeks. Given 
that they can grow up to three 
metres long and live for thirty 
years, these are not the type of 
creatures you'd want to keep as a 
pet. (I suspect some are… Ed) 
 
Back to Bali before heading home, 
and an opportunity to sample the 
more eccentric products available 
in the shops. I can confirm that 
green tea Kit-Kat really is green 
and tastes of tea and that Pepsi 
Blue really is blue and tastes 
nothing like Pepsi. What delights 
the supermarkets of Wyoming 
have to offer us next year, for the Total Solar Eclipse over the USA, we can only 
imagine. 
 
General photos : Mitchell Sandler; eclipse photos : Chrissie Smith.  
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NEWS - compiled by Kyri Voskow 
 
EARTH ‘DISGUISE’ PROPOSED 
 
Now that technology allows us to discover droves of planets orbiting around 
other stars it’s been clear that our planet will be just as detectable to alien 
races. 
 
David Kipping and Alex Teachy, both from Columbia University, have come up 
with a theory on how we could disguise Earth from prying eyes. 
 
The astronomers developed the idea by considering how the methods we 
currently use to planet-hunt could be negated. At present, scientists use the 
Kepler telescope to detect planets by spotting their transits. This involves 
measuring the brightness of a star. If a planet orbiting the target star then 
passes between its host star and us it blots out a tiny amount of light and the 
brightness reduces. By analysing the regularity and size of these changes in 
brightness we can calculate certain details about the planet. 
 
Similarly, anybody monitoring our Sun would see tiny dips in brightness as the 
Earth passes in front of it. By replacing that light, we could effectively make our 
planet ‘invisible’ to transit detection. The idea uses giant lasers to fire out 
enough light to exactly match the amount of light that Earth is blotting out. 
 
Between 30 and 250 megawatts of power would be needed to cover the entire 
transit, which in our case would take about 10 hours. This would be the case for 
each tiny patch of sky we were trying to hide ourselves from so such a project 
could use a truly titanic amount of power. 
 
The laser could also be tailored to mask the presence of oxygen or other 
elements, which would make Earth look like an inhospitable planet. 

 
That would be useful because even if we did 
completely mask our presence from 
unwelcome visitors, there are enough other 
planets orbiting our Sun for aliens to easily 
make the Solar System a place of interest. 
 
 

A separate laser would be required for each area of the sky we were hiding 
from. 
 
SPACE DISCOVERY – FROM ONE VIKING TO ANOTHER 
 
If you were to mention space exploration and Viking then the reaction would 
certainly be focussed on those heady days in the mid 1970’s when the Viking 1 
and 2 Landers were the first to successfully land and send back colour images of 
the surface of planet Mars. But this time the news is much closer to home. 
Satellite images have revealed that the original Vikings made it rather further 
into the Americas than previously known. 
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The only known Norse settlement in North America was in Newfoundland at 
L’Anse aux Meadows but archaeologists Sarah Parcak and Douglas Boldender 
have now found a promising new site at Point Rosee, some 400 miles further 
south-west. 

 
Although a fire-cracked stone, scraps 
of iron ore and turf walls may not at 
first sound very exciting, they were 
very promising pointers for the team 
when they were dug up at the new 
site. (Image – left) 
 
Satellite images showing various 
patterns and discolorations first 
grabbed the archaeologists attention, 
after which followed a hazardous trek 
through marshes and bear country to 
reach the site. 

 
It’s the only such site to be found since L’Anse aux Meadows was discovered in 
1960 and suggests that more Viking settlements may be awaiting discovery 
much farther into North America. 
 
Satellite images have already been used to find thousands of settlements, 
tombs and other structures with the promise of more to follow. 
 
 
DRILLING TO BEGIN IN 60 MILLION YEAR OLD CRATER 
 
The International Ocean Discovery Program has teamed up with the Universities 
of Texas and Mexico to drill into the Chicxulub crater in the Gulf of Mexico. 
This is the crater that was produced by the gigantic meteor strike that probably 
killed of the dinosaurs around 60 million years ago. Although largely 
underwater, the outline of the crater can clearly be seen using satellite imagery. 
 
Drilling is starting in April 2016 and 
analysis of core samples will reveal how 
quickly life returned to the area after the 
cataclysmic impact took place. 
The blast created by the strike was a billion 
times more powerful than the first atomic 
bomb dropped on Hiroshima and rendered 
the sea sterile over a vast distance. 
 
It’s quite possible that sea currents would 
have bought life back into the area 
surprisingly quickly and scientists are 
looking forward to seeing exactly how 
speedy that process was.  
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SATURN'S RINGS MAY BE MUCH YOUNGER THAN PREVIOUSLY THOUGHT 
 
Previous estimates of the age of Saturn’s rings may be wildly wrong. 
Initially thought to have formed either at the same time, or soon after the 
formation of the planet itself, the ring system extends 175,000 miles from edge 
to edge. 
 
The latest research suggests that far from being over four billion years old the 
rings may in fact be less than 100 million years old. 
 
After measuring changes in the orbits of 
Saturn’s moons and rings SETI 
researchers realised that the ring system 
can’t have been around as long as we’d 
thought. 
 
The position of icy moons close to Saturn 
was the giveaway. These bodies would 
have migrated much further from the 
planet had they been around for billions 
of years. They also found that the rings 
were moving and changing too quickly to be particularly old and probably 
formed thanks to the collision of older moons at around the time of the 
dinosaurs. 
 
MAUNA KEA TELESCOPE CONTROVERSY CONTINUES 
 

Tensions have been high recently 
following the announcement of a 
new 30m telescope (artist 
impression left) on Hawaii’s Mauna 
Kea. Opposition to the new 
telescope follows a change of heart 
by Governor David Ige, who had 
previously stopped any 
development. There are already 13 
telescopes on the slopes of the 
dormant volcano, all of which were 
built despite local protests. 

 
Not only is Mauna Kea considered a sacred site to the indigenous Hawaiians, 
they are also protesting about the environmental impact of the observatories 
and the virtually rent-free use of their sites. 
 
The latest incident has involved the arrest of a local man who rammed a vehicle 
into a building forming part of the Very Long Baseline Array, a 10-dish radio 
telescope. Although police have not admitted that the event was protest-related 
they did confirm that although buildings, fences and vehicles at the site were 
damaged, this did not extend to the telescopes or associated equipment. 
 
The new 30m telescope is due for completion in 2024.  
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NEWS EXTRA - JOURNEY TO THE STARS  - Mat Irvine  
 

There was great play made of the story of 
Professor Stephen Hawking combining 
forces with Russian entrepreneur, Yuri 
Milner, in developing the idea of sending a 
small unmanned probe to the stars – using 
lasers. This was announced at a meeting on 
April 12th (the anniversary of Gagarin’s 
flight) in New York and that $100,000,000 
has been allocated in the project, named 
Breakthrough Starshot. 
 

The overwhelming problem of any form of 
space travel is the fuel – getting to the 
planets in our own Solar System is difficult 
enough, invariably using such techniques as 
sling-shots using the Sun or another planet, 
as a way to conserve fuel. But star travel is 
many, many, times more complex. But what 
if you didn’t take your fuel onboard the 
craft, you left it back at home? This could be 
on the Earth or in orbit, and instead used 
the power to send a laser beam out to 
impinge on a solar sail, that produces 
momentum, and the craft would move 
forward. Given that laser light travels, well, at the 
speed of light, you effectively have an ‘engine’ that 
could propel a craft very close to that of light. It also 
helps if the craft is as light as possible - enter the 
Hawking – Milner proposal. In this case the craft would 
be tiny – really no more than a computer chip, attached 
to a solar sail a mere few metres across, the whole lot 
weighing no more than a cell phone. 
 
This isn’t a new idea as such, though the inclusion of 
Stephen Hawking gives it prominence. Phil Lubin at the 
University of California, (right) has been working on 
such a project for a few years. Using laser beams 
generated by an array back on Earth of around 6miles / 10 km across, (below) 
and generating around 60 gigawatts of power, a small craft could be propelled 

to reach Mars in 30 minutes and could 
overtake Voyager 1 (currently the furthest 
man-made object from Earth), in three days. 
Reaching the nearest star, (apart from the 
Sun!) Alpha Centauri, could be done in 15 – 
20 years. The probe could send back chunks 
of information, which – at the speed of light – 
would then only take, in theory, 4.3 years to 
return the data. 



2016 TRANSIT OF MERCURY 
 
May 9th will see a transit of Mercury across the 
face of the Sun, lasting from 12:12 BST until 
19:41 BST. (The diagram shows the times in 
UTC, so these are an hour earlier.) 
 
These transits currently occur in May and 
November (the time span has moved over the 
centuries, before the 16C it was April and 
October) and the regularity is more than that 
for Venus. But Mercury being smaller, it is 
more difficult to observe. The May transits are 
less frequent than the November as Mercury is 
at aphelion, ie furthest away from the Sun. The occurrences between years is 
varied, for example the last transits were 1999, 2003 and 2006, so this time it 

has been a decade since the 
previous, whereas the time 
before it was only three 
years. 
 
The constant reminder to 
emphasise NEVER view the 
Sun direct! 
 
Any solar viewing, including 
these transits, can only safely 
be observed either by 
projection, or using a 
telescope with appropriate 
filters – and the latter is 
really only for the 
experienced with the correct 
equipment. 

 
 
Photos here show your Editor’s old 2” refractor 
used as a projection ‘scope.  
 
Left for the 
Venus transit in 
2004 and, right, 
during the Solar 
Eclipse, 2006.  
 
A simple home-
made screen, 
safely shows the 
projected image 
of the Sun – and anything transiting. 
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THE NIGHT SKY : THE PLANETS : April - May 2016 

MERCURY : the best apparition of the year for those in the northern hemisphere, shining low but 
bright in the west-northwest during the twilight. The planet reaches greatest elongation (east) on 
April 18th and will be higher in the sky, with a magnitude of 0. At greatest elongation, the disk will 
be 7.5 arc seconds across with 38% of the disk illuminated. During the latter part of April, it fades 
rapidly down to magnitude +1.5 and will disappear into the glare of the Sun around the 28th. Then it 
moves towards inferior conjunction on the 9th of May. This is when there will be a transit of 
Mercury, the first for 10 years. SEE previous page. 

VENUS : reaching superior conjunction during April, so unobservable until May.  

MARS : Currently rising around midnight (UT), getting earlier as the month progresses. Began the 
month in Scorpius, but moved into on the 4th but will begin a retrograde motion westwards on 18th, 
so moves back towards Scorpius which it re-enters on May 1st. The brightness increases dramatically 
this month, from magnitude -0.6 to -1.4. Simultaneously the angular size increases from 12 to 16 arc 
seconds – which is the largest it has appeared for a decade. Reaches opposition on May 22nd, so a 
good time to start serious observation of Mars when details such as the polar caps and dark regions 
such as Syrtis Major should be easily visible in a small telescope. Close to Saturn in the skies and the 
Moon will be to north on 25th April  

JUPITER : The brightness has fallen slightly from magnitude -2.4 to -2.3 and the angular size has 
dropped from 44 to 41 arc seconds, but still an excellent time to observe the planet as it is high in the 
southern sky during the evening. Spends April in south-eastern Leo, moving slowly westwards in 
retrograde motion. With a small telescope you should easily be able to see the equatorial bands in the 
atmosphere, maybe the Great Red Spot and the four Galilean moons as they weave their way around 
the Gas Giant. Moon to south on 18th April 

SATURN : Rising just after midnight at the beginning of April, moving a little earlier each night so 
that by end of April, it will around 23:00hrs (UT). Shining at magnitude +0.3 and brightening to +0.2 
during the month it lies in the southern part of Ophiuchus, some 5.5 degrees (11 x Moon widths) up 
and to the left of Antares in Scorpius. Diameter increases from 17.4 to 18.1 arc seconds as the month 
progresses. It will be due south in the early hours of the morning at an elevation of ~19 degrees. The 
ring system is now opened out to 26 degrees, which is about as open as they ever become. It will be 
best observed near the meridian during the hour before dawn, but the elevation is never gets above 
~19 degrees and so viewing will not be as clear as it could if it were higher. Close to Mars in the 
skies and the Moon will be to the north on 25th 

URANUS : Moon to the south 5th May.             NEPTUNE : Moon to the north 2nd May.  

METEORS             Lyrids peak on 22nd April,  Eta Aquiids peak 6th May  

THE MOON 

 
   New 7th April           First 14th                   Full 22nd            Last 30th                        New 6th May  
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THE NIGHT SKY : MAP 
1st May 2016 , 20.00hrs BST (19.00hrs UTC) 
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