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HERMANUS ASTRONOMY CENTRE NEWSLETTER

OCTOBER 2015

	Monthly meeting This month’s meeting will take place on Monday 12 October at the Cub Hall (just south of the western entrance to Hermanus High School), starting at 19.00.  The presenter is Dr Petri Vaisanen, Head of SALT Science Operations at the SAAO. He will be talking about work he and others did relating to a neighbourhood star’s close shave with our Solar System. A previous HAC presenter, Petri’s talks are always interesting and topical.


	Sidewalk astronomy  Events are scheduled for Friday 2 October and Saturday 3 October, weather permitting.  The venue is Gearing’s Point, starting at 19.30.


	Cederberg trip Details of activities for the weekend of 13-15 November can be found below in the ‘Future activities’ section.


WHAT’S UP?
Birds of a feather…  Two bird-like constellations can be seen in the north-west at this time of year. Aquila (the eagle) and Cygnus (the swan) ‘fly’ towards the north, Cygnus (located further north and closer to the horizon from the southern hemisphere) being the larger of the two. Named for the disguise adopted by Zeus for one of his illicit seductions, the arrangement of its main stars in a cruciform shape means that it is often called the Northern Cross. Its brightest star Deneb (Alpha Cygni) lies at the tail end of the swan, the longer axis representing its extended neck. Aquila is in full flight, its almost delta shaped wings open. Like Cygnus, its brightest star Altair (Alpha Aquilae) is located at the tail end of the bird. Altair is the twelfth brightest star in the night sky. Together with Vega (Alpha Lyrae), Altair and Deneb form the northern Summer Triangle
LAST MONTH’S ACTIVITIES

Monthly centre meeting  Prof Ted Williams, Director of the SAAO in Cape Town was the presenter at the meeting on 3 September. The talk was titled ‘An overview of optical and infra-red astronomy in South Africa’.  Johan Retief reports: “Prof Williams discussed the SAAO telescopes at Sutherland and told us that Sutherland is one of the darkest sites he has ever experienced.  Currently, the site has four telescopes owned outright and operated by the SAAO: 0.5m, 0.75m, 1.0m and 1.9m mirrors.  These telescopes are old and obsolescent by international standards.  The 0.5m telescope will be given to the University of the Free State and the 0.75m telescope to the University of KwaZulu-Natal.  The domes of these telescopes will be utilised as follows: the 0.5m dome will be fitted with a new optical telescope to function in conjunction with the Square Kilometre Array (SKA); the project known as MeerLicht.  The 0.75m dome will be fitted with a new telescope that can be operated remotely. 
As for SALT, most of the teething problems have been solved and the telescope has been fully operational for the past four years.  SALT operates in one hour blocks and satisfies demands by means of a queuing system. It can measure the spectra of 100 objects simultaneously. A new mirror positioning system to position the mirror elements more accurately is currently nearing completion. There are also a total of ten ‘guest telescopes’ on the site, some fully completed, some still in progress. One of these is a twin Russian 0.4m telescope that carries out a transient search nightly by photographing the full night sky and comparing it with a known star map to search for changing entities.
Prof Williams then tabled some figures to show the large amount of outreach work being done by the SAAO. He also told us about ‘serendipity’ and the search for diffuse interstellar bands.”
Interest groups
Cosmology  Twenty-three people (20 members, 3 visitors) attended the meeting on 7 September.  They viewed the first two episodes of the 24 part DVD series on Time, given by Prof Sean Carroll from CalTech.  The topics were: Lecture 1: ‘Why time is a mystery’ and Lecture 2: ‘What is time?’ The material covered led to a lively discussion afterwards.
Astro-photography  No meeting took place in September.
Hermanus Binocular Observation Programme (HBOP)  If you are interested in obtaining the materials distributed to group members, please e-mail petermh@hermanus.co.za
Other activities

Solar eclipse Soon after sunrise on 13 September, approximately 30 people braved the chilly, gale-force wind at Gearing’s Point to view the partial solar eclipse.  Scudding clouds masked sight of the Sun at times, but, fortunately, there was a clear view at the time of maximum coverage. 
Later on, Prof Jay Pasachoff, from Williams College in Massachusetts, gave a fascinating presentation on his experiences as a long time solar eclipse observer.  Today’s eclipse was the 62nd which he had observed in person since the early 1950s.  In addition to those taken that morning at Agulhas, Jay showed intriguing images and video taken live, some from aircraft, of recent solar eclipses in Australia, Gabon and Norway. He explained how he and his colleagues have been able to use data from these and earlier eclipses to study features of the corona, a large area beyond the Sun normally overshadowed by the brightness of the Sun itself.  For example, study of the motion of gases has identified that the ‘shape’ of the corona is affected by the Sun’s magnetic field and varies across the solar cycle.
Sidewalk astronomy  Adverse conditions meant that no observing took place on 18 September.  However, although it was also cold and windy on the 19th, those who attended were able to inspect the Moon closely.  The discussed the Mares Tranquilitatis, Crisium, Fecunditatis and Nectaris, and crater Posidonius.

Article in Whale Talk An article titled ‘Heavenly cycles and darkened skies’ written by Jenny Morris was published in the October/November issue of the magazine.
Educational outreach   
Talk at learners camp  On 29 August, Johan Retief and |Lynette Geldenhuys gave a talk to 46 Grade 10 learners on a Landsdiens camp at Amana in Vermont.  Johan reports: “The talk went well.  We used the National Science Week (NSW) topics and a lot of interest was indicated.  Lynette also made a lot of NSW material available to them.”
Hawston Secondary School Astronomy Group Johan Retief led two meetings in September.  During the first one they discussed constellations and asterisms, and the second one was spent on the two eclipses taking place during September. 
Lukhanyo Youth Club  No meetings took place in September.
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This will take place on Monday 12 October at the Cub Hall (just south of the western entrance to Hermanus High School), at 19.00..  The presenter is Dr Petri Vaisanen, Head of SALT Science Operations at the SAAO. He will be talking about work he and others did relating to a neighbourhood star’s close shave with our Solar System. A previous HAC presenter, Petri’s talks are always interesting and topical.

There is an entrance fee of R10 per person for members, R20 per person for non-members, and R10 for children, students and U3A members.  
Interest group meetings  

The Cosmology group meets on the first Monday of each month at 19.00.  This month’s meeting will take place on 5 October at the Cub Hall (just south of the western entrance to Hermanus High School).  Attendees will view the second pair of episodes of the new DVD series on Time given by Prof Sean Carroll from CalTech. The topics for this month are:  Lecture 3: ‘Keeping time’ and Lecture 4: ‘Time’s arrow’.
There is an entrance fee of R10 per person for members, R20 per person for non-members, and R10 for children, students and U3A members.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Astro-photography  This group meets on the third Monday of each month. The next meeting is scheduled for 19 October.
To find out more about the group’s activities and the venue for particular meetings, please contact Deon Krige at astronomy.hermanus@gmail.com
Sidewalk astronomy  The next events are scheduled for Friday 2 October and Saturday 3 October, weather permitting.  The venue is Gearing’s Point, starting at  19.30.
Hermanus Youth Robotic Telescope Interest Group  The MONET telescope continues to be inaccessible for public use.

For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

The trip to the Cederberg will take place from 13-15 November. Time is beginning to run out to join the group already going on this trip. If you are interested in booking any of the remaining places, please contact John Saunders at tibouchina286@gmail.com for further information.
Outline itinerary from John Saunders: ‘Once we arrive on Friday afternoon and have checked in at Kromrivier, we normally drive to the Observatory to meet Chris and Dany and to see the Observatory in daylight. Later, we then return to Kromrivier and get to know the farm and either braai early evening at Kromrivier before returning to the Observatory for night sky viewing or at the observatory, with Chris and Dany. On the Saturday we plan a trip to see the nearby Stadsaal Caves and Bushmen paintings. This is a part of the trip not to be missed. Wear your takkies and take your camera. It is usually a hot day, so sun cream is advised. Saturday afternoon is a free time and the evening is spent at a communal braai at Kromrivier and seeing the nights sky using members’ telescopes and/or binoculars. We return home on Sunday.

The cost for the accommodation is R180 – R250 per person, per night depending on the accommodation available. You should take your own food etc. although there is a small café at Kromrivier that can provide breakfast and evening meal if you book it in advance.’
2015 MONTHLY MEETINGS
Meetings take place on the second Monday of each month at the Cub Hall beginning at 19.00. The remaining dates for this year are:
12 Oct 

‘A neighbourhood star’s close shave with our Solar System.’ Presenter: 




Dr Petri Vaisanen, Head of SALT Science Operations, SAAO
9 Nov   

Details to follow.
14 Dec

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

There continues to be no further news and a decision on the submitted revised plans continues to be awaited.  In the meantime, the Friends of the Observatory pledge fund continues to be an important source of funds to cover associated costs.

The Friends of the Observatory campaign was launched several years ago when preliminary work began on plans to construct an astronomical observatory in Hermanus. Over the years, members have been very generous, for which we are deeply grateful.  It may seem logical to assume that, now money has been awarded by the National Lotteries Board, pledge monies are no longer needed.  Unfortunately, that is not the case.  NLB funds can only be used once the plans have been formally approved by the Municipality, something which is still awaited.  

We would, therefore, be very grateful if members could either continue to contribute to the campaign or start becoming a contributor.  Both single donations and small, regular monthly donations, of any amount, are welcome.  Contributions can take the form of cash (paid at meetings), or online transfer, The Standard Bank details are as follows:  
Account name – Hermanus Astronomy Centre    

Account number – 185 562 531  

Branch code – 051001

If you make an online donation, please include the word ‘pledge’, and your name, unless you wish to remain anonymous.  

Science Centre  Commitment of the organizations involved in the project continues to be strong. However, confirmed decisions on the location, structure and management of the Science Centre continue to be awaited.

ASTRONOMY NEWS
What happened to early Mars’ atmosphere? New study eliminates one theory  3 September: A new analysis of the largest known deposit of carbonate minerals on Mars suggests that the original Martian atmosphere may have already lost most of its carbon dioxide by the era of valley network formation. "The biggest carbonate deposit on Mars has, at most, twice as much carbon in it as the current Mars atmosphere," said Bethany Ehlmann of the California Institute of Technology and NASA Jet Propulsion Laboratory, both in Pasadena. "Even if you combined all known carbon reservoirs together, it is still nowhere near enough to sequester the thick atmosphere that has been proposed for the time when there were rivers flowing on the Martian surface."
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This view combines information from two instruments on a NASA Mars orbiter to map color-coded composition over the shape of the ground within the Nili Fossae plains region of Mars.

NASA/JPL-Caltech/JHUAPL/Univ. of Arizona

Carbon dioxide makes up most of the Martian atmosphere. That gas can be pulled out of the air and sequestered or pulled into the ground by chemical reactions with rocks to form carbonate minerals. Years before the series of successful Mars missions, many scientists expected to find large Martian deposits of carbonates holding much of the carbon from the planet's original atmosphere. Instead, these missions have found low concentrations of carbonate distributed widely and only a few concentrated deposits. By far, the largest known carbonate-rich deposit on Mars covers an area at least the size of Delaware, and maybe as large as Arizona, in a region called Nili Fossae.

Christopher Edwards from the U.S. Geological Survey in Flagstaff, Arizona, and Ehlmann compared their tally of sequestered carbon at Nili Fossae to what would be needed to account for an early Mars atmosphere dense enough to sustain surface waters during the period when flowing rivers left their mark by cutting extensive river-valley networks. By their estimate, it would require more than 35 carbonate deposits the size of the one examined at Nili Fossae. They deem it unlikely that so many large deposits have been overlooked in numerous detailed orbiter surveys of the planet. While deposits from an even earlier time in Mars history could be deeper and better hidden, they do not help solve the thin-atmosphere conundrum at the time the river-cut valleys formed.

The modern Martian atmosphere is too tenuous for liquid water to persist on the surface. A denser atmosphere on ancient Mars could have kept water from immediately evaporating. It could also have allowed parts of the planet to be warm enough to keep liquid water from freezing. However, if the atmosphere was once thicker, what happened to it? One possible explanation is that Mars did have a much denser atmosphere during its flowing-rivers period and then lost most of it to space from the top of the atmosphere, rather than by sequestration in minerals.

NASA's Curiosity Mars rover mission has found evidence of ancient top-of-atmosphere loss, based on the modern Mars atmosphere's ratio of heavier carbon to lighter carbon. Uncertainty remains about how much of that loss occurred before the period of valley formation; much may have happened earlier. 
By: Jet Propulsion Laboratory, Pasadena, California  

Ceres’ bright spots seen in striking new detail  9 September: The new up-close view of Occator Crater from Dawn's current vantage point reveals better-defined shapes of the brightest central spot and features on the crater floor. Because these spots are so much brighter than the rest of Ceres' surface, the Dawn team combined two different images into a single composite view - one properly exposed for the bright spots and one for the surrounding surface. Dawn scientists note the rim of Occator Crater is almost vertical in some places, where it rises steeply for 1.6 km.
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This image, made using images with a resolution of 140 m/pixel, taken by NASA's Dawn spacecraft, shows Occator Crater on Ceres, home to a collection of intriguing bright spots.

NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

Views from Dawn's current orbit, taken at an altitude of 1,470 km, have about three times better resolution than the images the spacecraft delivered from its previous orbit in June and nearly 10 times better than in the spacecraft's first orbit at Ceres in April and May. The spacecraft has already completed two 11-day cycles of mapping the surface of Ceres from its current altitude and began the third on 9 September. Dawn will map all of Ceres six times over the next two months. Each cycle consists of 14 orbits. By imaging Ceres at a slightly different angle in each mapping cycle, Dawn scientists will be able to assemble stereo views and construct 3-D maps.

Dawn is the first mission to visit a dwarf planet and the first to orbit two distinct solar system targets. It orbited protoplanet Vesta for 14 months in 2011 and 2012 and arrived at Ceres on 6 March 2015.

By: NASA/JPL  

Astronomers uncover signs of earliest galaxies  10 September: Astronomers from the University of California, Irvine (UCI), and Baltimore’s Space Telescope Science Institute (STScI) have generated the most accurate statistical description yet of faint early galaxies as they existed in the universe 500 million years after the Big Bang.  The team used a new statistical method to analyse Hubble Space Telescope data captured during lengthy sky surveys.  The method enabled the scientists to parse out signals from the noise in Hubble’s deep-sky images, providing the first estimate of the number of small primordial galaxies in the early universe. The researchers concluded that there are close to 10 times more of the se galaxies than were previously detected in deep Hubble surveys.
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The three panels show different components of near-infrared background light detected by the Hubble Space Telescope in deep-sky surveys. The one on the left is a mosaic of images taken over a 10-year period. When all the stars and galaxies are masked, the background signals can be isolated, as seen in the second and third panels. The middle one reveals “intrahalo light” from rogue stars torn from their host galaxies, and the panel on the right captures the signature of the first galaxies formed in the universe.

Ketron Mitchell-Wynne / UCI
Ketron Mitchell-Wynne from UCI said the time period under investigation is known as the ‘epoch of reionisation’. Coming after the Big Bang and a few hundred million years in which a dark universe was dominated by photon-absorbing neutral hydrogen, the epoch of reionisation was characterised by a phase transition of hydrogen gas due to the accelerated process of star and galaxy formation.

“For this research, we had to look closely at what we call ‘empty pixels,’ the pixels between galaxies and stars,” Asantha Cooray, also from UCI said. “We can separate noise from the faint signal associated with first galaxies by looking at the variations in the intensity from one pixel to another. We pick out a statistical signal that says there is a population of faint objects. We do not see that signal in the optical [wavelengths], only in infrared. This is confirmation that the signal is from early times in the universe.”

Cooray thinks these primordial galaxies were very different from the well-defined spiral and disk-shaped galaxies currently visible in the universe. They were more diffuse and populated by giant stars. He noted that more observational proof for his team’s findings will be possible with the launch of the James Webb Space Telescope in 2018. “These galaxies are very faint,” he said, “so if we have a bigger telescope, like James Webb, we’ll be able to go very deep and see them individually.”

Another area of research Cooray hopes to pursue in the near future is investigating the same part of the sky in other bands, such as X-rays, using NASA’s Chandra X-ray Observatory. “Could there be X-ray emissions associated with this primordial stuff?” he said. “Theoretical astrophysicists have explained that the earliest stars collapsed really quickly because they were so massive. They didn’t go supernovae and disperse material; they’re actually believed to have collapsed into black holes. We would like to see if there are any X-ray emissions associated with such events.”
By: University of California, Irvine
New Pluto images from NASA’s New Horizons show complex terrain  10 September:  New close-up images of Pluto from NASA’s New Horizons spacecraft reveal a bewildering variety of surface features that have scientists reeling because of their range and complexity. “Pluto is showing us a diversity of landforms and complexity of processes that rival anything we’ve seen in the solar system,” said New Horizons Principal Investigator Alan Stern of the Southwest Research Institute (SwRI), Boulder, Colorado. “If an artist had painted this Pluto before our flyby, I probably would have called it over the top - but that’s what is actually there.”
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This view of Pluto shows what you would see if you were approximately 1,800 km above the planet's equatorial area, looking northeast over the dark, cratered, informally named Cthulhu Regio toward the bright, smooth, expanse of icy plains informally called Sputnik Planum. 


NASA/JHUAPL/SwRI
Images downlinked in the past few days have more than doubled the amount of Pluto’s surface seen at resolutions as good as 400 metres per pixel. They reveal new features as diverse as possible dunes, nitrogen ice flows that apparently oozed out of mountainous regions onto plains, and even networks of valleys that may have been carved by material flowing over Pluto’s surface. They also show large regions that display chaotically jumbled mountains reminiscent of disrupted terrains on Jupiter’s icy moon Europa.  

“The surface of Pluto is every bit as complex as that of Mars,” said Jeff Moore, leader of the New Horizons Geology, Geophysics and Imaging (GGI) team at NASA’s Ames Research Center in Moffett Field, California. “The randomly jumbled mountains might be huge blocks of hard water ice floating within a vast, denser, softer deposit of frozen nitrogen within the region informally named Sputnik Planum.” 
New images also show the most heavily cratered - and thus oldest - terrain yet seen by New Horizons on Pluto next to the youngest, most crater-free icy plains. There might even be a field of dark wind-blown dunes, among other possibilities. “Seeing dunes on Pluto - if that is what they are - would be completely wild because Pluto’s atmosphere today is so thin,” said William B. McKinnon, a GGI deputy lead from Washington University, St. Louis. “Either Pluto had a thicker atmosphere in the past, or some process we haven’t figured out is at work. It’s a head-scratcher.”

Images returned in the past days also have revealed that Pluto’s global atmospheric haze has many more layers than scientists realised and that the haze actually creates a twilight effect that softly illuminates nightside terrain near sunset, making them visible to the cameras aboard New Horizons. “This bonus twilight view is a wonderful gift that Pluto has handed to us,” said John Spencer, a GGI deputy lead from SwRI. “Now we can study geology in terrain that we never expected to see.”
By: NASA
Cassini finds global ocean in Saturn’s moon Enceladus  15 September:  A global ocean lies beneath the icy crust of Saturn's geologically active moon Enceladus, according to new research using data from NASA's Cassini mission. Researchers found that the magnitude of the moon's slight wobble, as it orbits Saturn, can only be accounted for if its outer ice shell is not frozen solid to its interior, meaning a global ocean must be present.
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Illustration of the interior of Saturn's moon Enceladus showing a global liquid water ocean between its rocky core and icy crust. Thickness of layers shown here is not to scale.

NASA/JPL-Caltech

The finding implies that the fine spray of water vapour, icy particles, and simple organic molecules Cassini has observed coming from fractures near the moon's south pole is being fed by this vast liquid water reservoir. Previous analysis of Cassini data suggested the presence of a lens-shaped body of water, or sea, underlying the moon's south polar region. However, gravity data collected during the spacecraft's several close passes over the south polar region lent support to the possibility the sea might be global. The new results, derived using an independent line of evidence based on Cassini's images, confirm this to be the case.

Cassini scientists analysed more than seven years' worth of images of Enceladus taken by the spacecraft, which has been orbiting Saturn since mid-2004. They carefully mapped the positions of features on Enceladus - mostly craters - across hundreds of images in order to measure changes in the moon's rotation with extreme precision. They found Enceladus has a tiny but measurable wobble as it orbits Saturn. Because the icy moon is not perfectly spherical - and because it goes slightly faster and slower during different portions of its orbit around Saturn - the giant planet subtly rocks Enceladus back and forth as it rotates. The team plugged their measurement of the wobble, called a libration, into different models for how Enceladus might be arranged on the inside, including ones in which the moon was frozen from surface to core.

"If the surface and core were rigidly connected, the core would provide so much dead weight the wobble would be far smaller than we observe it to be," said Matthew Tiscareno from the SETI Institute in Mountain View, California. "This proves that there must be a global layer of liquid separating the surface from the core." The mechanisms that might have prevented Enceladus' ocean from freezing remain a mystery. 
The unfolding story of Enceladus has been one of the great triumphs of Cassini's long mission at Saturn. Scientists first detected signs of the moon's icy plume in early 2005 and followed up with a series of discoveries about the material gushing from warm fractures near its south pole. They announced strong evidence for a regional sea in 2014, and more recently, in 2015, they shared results that suggest hydrothermal activity is taking place on the ocean floor.
By: NASA
Pairs of galactic supermassive black holes five times rarer than previously thought  21 September: There may be fewer pairs of supermassive black holes orbiting each other at the cores of giant galaxies than previously thought, according to a new study by astronomers who analyzed data from the National Science Foundation's Karl G. Jansky Very Large Array (VLA) radio telescope.
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At left is the galaxy J0702+5002, which the researchers concluded is not an X-shaped galaxy whose form is caused by a merger. At right is the galaxy J1043+3131, which is a "true" candidate for a merged system.

Roberts, et al., NRAO/AUI/NSF

Massive galaxies harbour black holes with millions of times more mass than our Sun at their centres. When two such galaxies collide, their supermassive black holes join in a close orbital dance that ultimately results in the pair combining. That process, scientists expect, is the strongest source of the long-sought, elusive gravitational waves, still yet to be directly detected. Gravitational waves, ripples in space-time, were predicted in 1916 by Albert Einstein as part of his theory of general relativity. "Gravitational waves represent the next great frontier in astrophysics, and their detection will lead to new insights on the universe," said David Roberts of Brandeis University. "It's important to have as much information as possible about the sources of these waves," he added.

Roberts and his colleagues studied a sample of galaxies called ‘X-shaped radio galaxies’, whose peculiar structure indicated the possibility that the radio-emitting jets of superfast particles ejected by disks of material swirling around the central black holes of these galaxies have changed directions. The change, astronomers suggested, was caused by an earlier merger with another galaxy, causing the spin axis of the black hole as well as the jet axis to shift direction.

Working from an earlier list of 100 such objects, they collected archival data from the VLA to make new, more detailed images of 52 of them. Their analysis of the new images led them to conclude that only 11 are ‘genuine’ candidates for galaxies that have merged, causing their radio jets to change direction. The jet changes in the other galaxies, they concluded, came from other causes. Extrapolating from this result, the astronomers estimated that fewer than 1.3 percent of galaxies with extended radio emission have experienced mergers. This rate is five times lower than previous estimates.

"This could significantly lower the level of very-long-wave gravitational waves coming from X-shaped radio galaxies, compared to earlier estimates," Roberts said. "It will be very important to relate gravitational waves to objects we see through electromagnetic radiation, such as radio waves, in order to advance our understanding of fundamental physics." 
By: NRAO, Socorro, New Mexico
Oxygen in Earth’s core gives new view of planetary formation  23 September:  There is more oxygen in the core of Earth than originally thought. Rick Ryerson from Lawrence Livermore and international colleagues discovered some new findings about Earth's core and mantle by considering their geophysical and geochemical signatures together. This research provides insight into the origins of Earth's formation. Based on the higher oxygen concentration of the core, Ryerson's team concludes that Earth must have accreted material that is more oxidised than the present-day mantle, similar to that of planetesimals such as asteroidal bodies. A planetesimal is an object formed from dust, rock, and other materials and can be can be anywhere in size from several meters to hundreds of kilometres.

Earth formed about 4.56 billion years ago over a period of several tens of millions of years through the accretion of planetary embryos and planetesimals. The energy delivered by progressively larger impacts maintained Earth's outer layer and an extensively molten magma ocean. Gravitational separation of metal and silicate within the magma ocean results in the planet characterised by a metallic core and a silicate mantle. The formation of Earth's core left behind geophysical and geochemical signatures in the core and mantle that remain to this day. In the past, core formation models have only attempted to address the evolution of core and mantle compositional signatures separately rather than looking for a joint solution.

By combining experimental petrology, geochemistry, mineral physics, and seismology, the team found that core formation occurred in a hot (liquid) moderately deep magma ocean not exceeding 1,800-km depth, under conditions more oxidised than present-day Earth. "This new model is at odds with the current belief that core formation occurred under reduction conditions," Ryerson said. "Instead we found that Earth's magma ocean started out oxidised and has become reduced through time by oxygen incorporation into the core."
By: Lawrence Livermore National Laboratory, Livermore, California
Perplexing Pluto: New “snakeskin” image and more from New Horizons  24 September: The newest high-resolution images of Pluto from NASA’s New Horizons are both dazzling and mystifying, revealing a multitude of previously unseen topographic and compositional details. The image below - showing an area near the line that separates day from night - captures a vast rippling landscape of strange, aligned linear ridges that has astonished New Horizons team members.
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In this extended colour image of Pluto taken by NASA’s New Horizons spacecraft, rounded and bizarrely textured mountains, informally named the Tartarus Dorsa, rise up along Pluto’s day-night terminator and show intricate but puzzling patterns of blue-grey ridges and reddish material in between. This view, roughly 530 km across, combines blue, red and infrared images taken by the Ralph/Multispectral Visual Imaging Camera (MVIC) on 14 July 2015, and resolves details 





and colours on scales as small as 1.3 km.  NASA/JHUAPL/SWRI

“It’s a unique and perplexing landscape stretching over hundreds of miles,” said William McKinnon from Washington University in St. Louis. “It looks more like tree bark or dragon scales than geology. This’ll really take time to figure out; maybe it’s some combination of internal tectonic forces and ice sublimation driven by Pluto’s faint sunlight.” The ‘snakeskin’ image of Pluto’s surface is just one tantalizing piece of data New Horizons sent back in recent days. The spacecraft also captured the highest-resolution colour view yet of Pluto, as well as detailed spectral maps and other high-resolution images.

Additionally, a high-resolution swath across Pluto taken by New Horizons’ narrow-angle Long Range Reconnaissance Imager (LORRI) on 14 July, and downlinked on 20 Sept, homes in on details of Pluto’s geology. These images - the highest-resolution yet available of Pluto - reveal features that resemble dunes, the older shoreline of a shrinking glacial ice lake, and fractured angular water ice mountains with sheer cliffs. 
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High-resolution images of Pluto taken by NASA’s New Horizons spacecraft just before closest approach on 14 July 2015, reveal features as small as 250 metres across, from craters to faulted mountain blocks, to the textured surface of the vast basin informally called Sputnik Planum. Enhanced colour has been added from the global colour image. This image is about 530 km across.       


 NASA/JHUAPL/SWRI
The smooth bright surface of the informally named Sputnik Planum shows that it is actually pockmarked by dense patterns of pits, low ridges, and scalloped terrain. Dunes of bright volatile ice particles are a possible explanation, mission scientists say, but the ices of Sputnik may be especially susceptible to sublimation and formation of such corrugated ground.

The Ralph/LEISA infrared spectrometer on NASA’s New Horizons spacecraft mapped compositions across Pluto’s surface as it flew by on 14 July. On the left, a map of methane ice abundance shows striking regional differences, with stronger methane absorption indicated by the brighter purple colours here, and lower abundances shown in black. Data have only been received so far for the left half of Pluto’s disk. At right, the methane map is merged with higher-resolution images from the spacecraft’s Long Range Reconnaissance Imager (LORRI).


NASA/JHUAPL/SWR
Beyond the new images, new compositional information comes from a just-obtained map of methane ice across part of Pluto's surface that reveals striking contrasts: Sputnik Planum has abundant methane, while the region informally named Cthulhu Regio shows none, aside from a few isolated ridges and crater rims. Mountains along the west flank of Sputnik lack methane as well. The distribution of methane across the surface is anything but simple, with higher concentrations on bright plains and crater rims, but usually none in the centres of craters or darker regions. Outside of Sputnik Planum, methane ice appears to favour brighter areas, but scientists are not sure if that is because methane is more likely to condense there or that its condensation brightens those regions.
By: NASA
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Mission: Mars  Part 4 The new millennium 
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The early part of the twenty-first century has seen the successful launch of a number of missions, several still operational after a number of years.  There were some failures, but the proportion has dropped.

The new century began well for Mars exploration with the launch, in 2001, of NASA’s orbiter 2001 Mars Odyssey (named in tribute to author Arthur C Clarke). Rather than needing a heavy fuel load to use its engines and thrusters to bring the craft into Mars orbit, a technique of ‘aerobraking’ was employed.  As used previously in 1997 with Mars Global Surveyor, this procedure uses a planet’s atmospheric drag to gradually slow down the spacecraft into its correct orbit.  Aerobraking has continued to be used during subsequent missions to reduce the fuel load and mass of spacecraft.
While following a polar orbit, which means it passes over most points of Mars’ surface twice a day, Odyssey’s three main instruments sought information on past or present water as well as volcanic activity on Mars.  A Thermal Emission Imaging System mapped surface mineralogy, a Gamma Ray Spectrometer analysed surface chemistry and the Mars Radiation Environment Experiment assessed the radiation risk to possible future human explorers. In 2002, it was announced that the equipment had detected significant amounts of hydrogen, indicating that there are vast deposits of water ice in the upper 3m of Mars’ soil.  

In 2010, Odyssey broke the record for the longest serving spacecraft at the red planet, passing that established by Mars Global Surveyor. It continues to observe Mars, identifying annual differences in phenomena like polar ice, clouds and dust storms in addition to continuing to map Martian minerals. The orbiter contains enough propellant to function for several more years. 

It also has another crucial function, that of primary communication relay. Odyssey facilitated the success of the Phoenix Lander and the Mars Exploration Rover Spirit  and still supports the ongoing operation of two surface explorers, the Mars Exploration Rover (Opportunity) and Curiosity (Mars Science Laboratory).  In addition to transmitting images and other data from the rovers to Earth, it helped analyse potential landing sights for all these landers by monitoring atmospheric conditions during the months when the spacecraft were slowly being moved towards their final orbit.

Another successful mission early in the 2000s was also designed to study Mars’ atmosphere and geology. The European Space Agency’s (ESA) Mars Express mission was launched in 2003.  This was the ESA’s first planetary mission.  Like Odyssey, it continues to be operational.  The multi-functional spacecraft carries several pieces of equipment including a high-resolution stereoscopic camera to image the entire planet in full colour and in 3D at a 10m resolution, a visible and infrared mineralogical spectrometer to map the surface composition, two spectrometers to analyse the composition and structure of the Martian atmosphere, a sensor for neutral and charged particles to study the interaction of the outer atmosphere with the solar wind, and a radar to probe the upper 2-3 km of the crust.

While NASA’s Odyssey had identified the presence of water ice and carbon dioxide at Mars’ north pole, Mars Express confirmed the same for the south pole.  Also in 2004, one of the spectrometers detected methane in the Martian atmosphere. This is of great interest to scientist as it suggests a source of the organic compound on the planet, one possibility being microbial life. A later tentative discovery of atmospheric ammonia further strengthens the possibility of life on the red planet.   Express equipment also identified the discovery of aurorae on Mars in 2006.  Mars Express assisted NASA orbiters in data collection and relay during the 2012 landing of the Mars Science Laboratory (Curiosity rover).

Soon after reaching its final orbit, Mars Express released the Beagle 2 lander which was scheduled to make its first communication with Earth on Christmas Day, 2003.  Although not designed to rove, it had a robotic arm which carried a range of devices to accurately analyse soil beneath Mar’s dusty surface.  These included a digging tool and the smallest mass spectrometer built to date.  However, nothing was heard from the lander and, in February 2004, it was formally declared lost.  Unexpectedly, it was located eleven years later, in early 2015, by a camera on NASA’s Mars Reconnaissance Orbiter. The image identified that Beagle 2 landed safely, but failed to fully deploy its solar panels and antenna.  Its mission is now regarded as partially successful
Sources:  Ridpath, I (Ed)  (2012)  Oxford dictionary of astronomy  2nd ed, revised, www.en.wikipedia.org, www.planetary.org,  www.nasa.org, www.space.com, www.computerworld.com, www.astrobio.net
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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