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HERMANUS ASTRONOMY CENTRE NEWSLETTER

NOVEMBER 2015

	Monthly meeting This month’s meeting will take place on Thursday 5 November at the Scout Hall (just south of the western entrance to Hermanus High School), starting at 19.00.  The presenter is Dr Jacobus Diener, a post-doctoral fellow at the Institute of Theoretical Physics at the University of Stellenbosch. His topic is ‘Undead stars’.


	Sidewalk astronomy  Events are scheduled for Friday 6 November and Saturday 7 November, weather permitting.  The venue is Gearing’s Point, starting at 19.30.


	Christmas party  This will take place on Monday 14 December. Details will be circulated in due course, but now’s the time to note it in your diaries.


	Study group  Peter Harvey reports on this little known group.  “Some years back, Cosmology was actually divided into two interest groups: 
· The Cosmology Interest group discussed the standard model (what we have on the first Monday of each month, and
· The ‘other’ Cosmology interest group which discussed the more non-standard hypotheses such as Pierre Hugo’s Homeostatic Model
In parallel with the first-mentioned, we still hold the successor, but on a much reduced scale (currently only four regular attendees). Now known as the Study Group and headed by John Heyns, members meet fortnightly on a Wednesday evening but, being such a small group, dates are variable according to the members’ needs. Over the last year or so, members have enrolled on courses with the World Science Union. Done on-line, the courses are extremely user friendly and as in-depth as one chooses. The maths involved can be quite challenging but, as grading on the courses is optional, there is no absolute need to understand every formula. At the end of each meeting, the group has a lively discussion of the topics covered.
The group recently completed a course on Special Relativity. Currently on the agenda is Quantum Mechanics.”  For further information on this group, contact Peter at petermh@hermanus.co.za


WHAT’S UP?
Saturn  Around 13 November, Saturn can be found low in the western sky after sunset close to disappearing Scorpius. The second largest and least dense planet in the Solar System is named after the Roman god of agriculture.  What is often considered to be the most beautiful of the planets in the sky, the gas giant has an average radius approx. 9x that of Earth’s (120,500 km).  Its thick atmosphere is about 96% hydrogen and 3 % helium. Its faint yellow hue is a result of ammonia crystals in its upper atmosphere.  Saturn rotates very quickly, a day lasting just over 10 hours.  Like its large neighbour, Jupiter, it has dark belts and bands of clouds, but they are less conspicuous.  The icy rings are the planet’s main feature. Although under a hundred metres in depth, they extend up to 480,000 km from the planet’s centre.  The seven named rings (A-G) are separated by large gaps and contain many further sub-divisions within them.  Saturn has 62 known moons. The largest, Titan, is the second largest in the Solar System after Ganymede (Jupiter).  
LAST MONTH’S ACTIVITIES

Monthly centre meeting  On 12 October, Dr Petri Vaisenan, Head of SALT Science Operations at SAAO gave an absorbing presentation on ‘Close encounters – brown dwarfs in the solar neighbourhood.’  He began with a description of brown dwarfs. Predicted in the 1960s, they were first discovered in the 1980s.  The main reason for this delay is their very characteristics. They are small (smaller than Jupiter) and very cool and dim (failed stars whose low mass prevented initiation of nuclear fusion).  For the same reasons, although predicted to be as numerous, or even more so, than visible stars, their detection is still unusual.  Petri reported on how scientists working with the SALT telescope were recently able to confirm reports of the observation of a ‘new’ brown dwarf, named the Scholz star for its discoverer.  Not only could they confirm its existence, they were also able to identify that its orbit means that, around 70,000 years ago, it passed through the outer parts of the solar system, a very infrequent close encounter with an object from space.  Petri stated that its small mass and substantial distance from the inner solar system means that its gravitational influence would have been insufficient to affect the planets. However, this was an unusual, noteworthy discovery and some scientists are now focusing on the orbits of other relatively close brown dwarfs.
Interest groups
Cosmology  Eighteen people (15 members, 3 visitors) attended the meeting on 5 October.  They viewed the second pair of  episodes of the 24 part DVD series on Time, given by Prof Sean Carroll from CalTech.  The topics were: Lecture 3: ‘Keeping time’ and Lecture 4: ‘Time’s arrow’. The material covered was followed by lively discussion.
Astro-photography Three people attended the meeting on 19 October.  They discussed combining Hydrogen-alpha and RGB images of NGC2237.

Other activities

Sidewalk astronomy  Adverse weather meant that no observations took place at the scheduled events on 9 and 10 October.
Educational outreach   
Hawston Secondary School Astronomy Group For a number of logistical reasons, no meetings took place during October.
Lukhanyo Youth Club  No meetings took place in September.
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This will take place on Thursday 5 November at the Scout Hall at 19.00..  Dr Jocobus Diener from the Institute of Theoretical Physics at the University of Stellenbosch will be talking about ‘Undead stars’.

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 2 November at the Scout Hall (just south of the western entrance to Hermanus High School).  Attendees will view the third pair of episodes of the new DVD series on Time given by Prof Sean Carroll from CalTech. The topics for this month are:  Lecture 5: ‘The second law of thermodynamics’ and Lecture 6: ‘Reversibility and the laws of physics’.

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 16 November.
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 6 November and Saturday 7 November, weather permitting.  The venue is Gearing’s Point, starting at  19.30.
Hermanus Youth Robotic Telescope Interest Group  Software issues mean that the MONET telescopes continue 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. There are presently still two places available.  Please contact John Saunders at tibouchina286@gmail.com for further information.
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:
5 Nov


‘Undead stars’ Presenter: Dr Jocobus Diener, Institute of Theoretical 




Physics, University of Stellenbosch   


14 Dec

Xmas party
HERMANUS ASTRONOMY EDUCATION CENTRE (HAEC)
At a Special General Meeting held on 29 October, Centre members voted unanimously to support proposed changes to the existing plans. These involve replacing the existing plans for an observatory with the future development of a digital planetarium, as part of the Science Centre being planned for the town. Instead, the newly named HAEC will consist of the already planned amphitheatre and an expanded set of features designed to allow learners and the general public to participate in a range daytime astronomy activities.  Open air night time observation with portable telescopes will continue to available at the same site.  Work is already underway to apply to Overstrand Municipality for consent use of the preferred site, and to obtain the necessary update of architectural plans and costings.

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  Support for this project is strong.  Work by the committee continues in relation to confirming a site for development.
ASTRONOMY NEWS
Pluto’s big moon Charon reveals a colourful and violent history  1 October:  At half the diameter of Pluto, Charon is the largest satellite relative to its planet in the solar system. Many New Horizons scientists expected Charon to be a monotonous, crater-battered world; instead, they are finding a landscape covered with mountains, canyons, landslides, surface-color variations, and more.
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NASA's New Horizons captured this high-resolution enhanced-color view of Charon just before closest approach on `4 July 2015. The image combines blue, red, and infrared images taken by the spacecraft’s Ralph/Multispectral Visual Imaging Camera (MVIC). The colours are processed to best highlight the variation of surface properties across Charon. Charon’s colour palette is not as diverse as Pluto’s. Most striking is the reddish north (top) polar region, informally named Mordor Macula. Charon is 1,214 km across; this image resolves details as small as 2.9 km.




NASA/JHUAPL/SwRI
High-resolution images of the Pluto-facing hemisphere of Charon, taken by New Horizons as the spacecraft sped through the Pluto system on 14 July  and transmitted to Earth on 21 September, reveal details of a belt of fractures and canyons just north of the moon’s equator. This great canyon system stretches more than 1,600 km across the entire face of Charon and likely around onto Charon’s far side. Four times as long as the Grand Canyon, and twice as deep in places, these faults and canyons indicate a titanic geological upheaval in Charon’s past.
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High-resolution images of Charon were taken by the Long Range Reconnaissance Imager on NASA’s New Horizons spacecraft, shortly before closest approach on 14 July 14, 2015, and overlaid with enhanced colour from the Ralph/Multispectral Visual Imaging Camera (MVIC). Charon’s cratered uplands at the top are broken by series of canyons, and replaced on the bottom by the rolling plains of the informally named Vulcan Planum. The scene covers Charon’s width of 1,214 km and resolves details as small as 0.8 km.





NASA/JHUAPL/SwRI
The team has also discovered that the plains south of Charon’s canyon -informally referred to as Vulcan Planum - have fewer large craters than the regions to the north, indicating that they are noticeably younger. The smoothness of the plains, as well as their grooves and faint ridges, are clear signs of wide-scale resurfacing. One possibility for the smooth surface is a kind of cold volcanic activity called cryovolcanism. “The team is discussing the possibility that an internal water ocean could have frozen long ago, and the resulting volume change could have led to Charon cracking open, allowing water-based lavas to reach the surface at that time,” said Paul Schenk from the Lunar and Planetary Institute in Houston.
By: NASA
New way to weigh a star  5 October: Until now, scientists have determined the mass of stars, planets and moons by studying their motion in relation to others nearby, using the gravitational pull between the two as the basis for their calculations. However, in the case of young pulsars, mathematicians at the University of Southampton have now found a new way to measure their mass, even if a star exists on its own in space.
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An artist's impression of an accreting X-ray millisecond pulsar. The flowing material from the companion star forms a disk around the neutron star that is truncated at the edge of the pulsar magnetosphere.

NASA/Goddard Space Flight Center/Dana Berry

“For pulsars, we have been able to use principles of nuclear physics, rather than gravity, to work out what their mass is, an exciting breakthrough which has the potential to revolutionise the way we make this kind of calculation,” said Wynn Ho of the University of Southampton. “All previous precise measurements of pulsar masses have been made for stars that orbit another object, using the same techniques that were used to measure the mass of Earth or the Moon or discover the first extrasolar planets. Our technique is very different and can be used for pulsars in isolation,” said Cristobal Espinoza of the Pontificia Universidad Catolica de Chile.

Pulsars emit a rotating beam of electromagnetic radiation, which can be detected by telescopes when the beam sweeps past Earth, like observing the beam of a lighthouse. They are renowned for their incredibly stable rate of rotation, but young pulsars occasionally experience so-called glitches, where they are found to speed up for a brief period of time. The prevailing theory is that these glitches arise as a rapidly spinning superfluid within the star transfers its rotational energy to the star's crust, the component that is tracked by observations.

The scientists used new radio and X-ray data to develop a novel mathematical model that can be used to measure the mass of pulsars that glitch. The idea relies on a detailed understanding of superfluidity. The magnitude and frequency of the pulsar glitches depend on the amount of superfluid in the star and the mobility of the superfluid vortices within. By combining observational information with the involved nuclear physics, one can determine the mass of the star.

The team's results have important implications for the next generation of radio telescopes being developed by large international collaborations, like the Square Kilometre Array and the Low Frequency Array, of which Southampton is a UK partner university. The discovery and monitoring of many more pulsars is one of the key scientific goals of these projects.

By: University of Southampton, United Kingdom
New Horizons finds blue skies and water ice on Pluto  12 October: “Who would have expected a blue sky in the Kuiper Belt? It’s gorgeous,” said Alan Stern, New Horizons principal investigator from Southwest Research Institute (SwRI), Boulder, Colorado.
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Pluto’s Blue Sky: Pluto’s haze layer shows its blue colour in this picture taken by the New Horizons Ralph/Multispectral Visible Imaging Camera (MVIC). The high-altitude haze is thought to be similar in nature to that seen at Saturn’s moon Titan. The source of both hazes likely involves sunlight-initiated chemical reactions of nitrogen and methane, leading to relatively small, soot-like particles (called tholins) that grow as they settle toward the surface. This image was generated by software that combines information from blue, red and near-infrared images to replicate the colour a human eye would perceive as closely as possible.









NASA/JHUAPL/SwRI
The haze particles themselves are likely grey or red, but the way they scatter blue light has gotten the attention of the New Horizons science team. “That striking blue tint tells us about the size and composition of the haze particles,” said science team researcher Carly Howett, also of SwRI. “A blue sky often results from scattering of sunlight by very small particles. On Earth, those particles are very tiny nitrogen molecules. On Pluto they appear to be larger - but still relatively small - soot-like particles we call tholins.”

Scientists believe the tholin particles form high in the atmosphere, where ultraviolet sunlight breaks apart and ionises nitrogen and methane molecules and allows them to react with one another to form more and more complex negatively and positively charged ions. When they recombine, they form very complex macromolecules, a process first found to occur in the upper atmosphere of Saturn’s moon Titan. The more complex molecules continue to combine and grow until they become small particles; volatile gases condense and coat their surfaces with ice frost before they have time to fall through the atmosphere to the surface, where they add to Pluto’s red colouring.
In a second significant finding, New Horizons has detected numerous small, exposed regions of water ice on Pluto. A curious aspect of the detection is that the areas showing the most obvious water ice spectral signatures correspond to areas that are bright red in recently released colour images. “We don’t yet understand the relationship between water ice and the reddish tholin colorants on Pluto's surface,” says Silvia Protopapa, from the University of Maryland, College Park
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Water Ice on Pluto: Regions with exposed water ice are highlighted in blue in this composite image from New Horizons' Ralph instrument, combining visible imagery from the Multispectral Visible Imaging Camera (MVIC) with infrared spectroscopy from the Linear Etalon Imaging Spectral Array (LEISA
NASA/JHUAPL/Sw
By: NASA
To save on weight, a detour to the Moon is the best route to Mars  15 October:  Previous studies have suggested that lunar soil and water ice in certain craters of the Moon may be mined and converted to fuel. Assuming that such technologies are established at the time of a mission to Mars, an MIT group has found that taking a detour to the Moon to refuel would reduce the mass of a mission upon launch by 68 percent.
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Illustration: Christine Daniloff/MIT
The group developed a model to determine the best route to Mars, assuming the availability of resources and fuel-generating infrastructure on the Moon. Based on their calculations, they determined the optimal route to Mars, in order to minimise the mass that would have to be launched from Earth - often a major cost driver in space exploration missions. They found the most mass-efficient path involves launching a crew from Earth with just enough fuel to get into orbit around Earth. A fuel-producing plant on the surface of the Moon would then launch tankers of fuel into space, where they would enter gravitational orbit. The tankers would eventually be picked up by the Mars-bound crew, which would then head to a nearby fuelling station to gas up before ultimately heading to Mars.

A faraway strategy In the past, space exploration programs have adopted two main strategies in supplying mission crews with resources: a carry-along approach, where all vehicles and resources travel with the crew at all times - as on the Apollo missions to the Moon - and a ‘re-supply strategy’, in which resources are replenished regularly, such as by spaceflights to the International Space Station. However, as humans explore beyond Earth’s orbit, such strategies may not be sustainable, as Oliver de Weck and Takuto Ishimatsu from MIT wrote: “As budgets are constrained and destinations are far away from home, a well-planned logistics strategy becomes imperative.”

The team proposes that missions to Mars and other distant destinations may benefit from a supply strategy that hinges on ‘in-situ resource utilisation’ - the idea that resources such as fuel, and provisions such as water and oxygen, may be produced and collected along the route of space exploration. Materials produced in space would replace those that would otherwise be transported from Earth. For example, water ice, which could potentially be mined and processed into rocket fuel, has been found on both Mars and the Moon.

Building a network in space To see whether fuel resources and infrastructure in space would benefit manned missions to Mars, Ishimatsu developed a network flow model to explore various routes to Mars, ranging from a direct carry-along flight to a series of refuelling pit stops along the way. The objective of the model was to minimise the mass that would be launched from Earth, even when including the mass of a fuel-producing plant, and spares that would need to be pre-deployed. The model assumes a future scenario in which fuel can be processed on, and transported from, the Moon to rendesvous points in space. Likewise, the model assumes that fuel depots can be located at certain gravitationally bound locations in space, called Lagrange points. Given a mission objective, such as a set of weight restrictions, the model identifies the best route in the supply network, while also satisfying the constraints of basic physics.

By: MIT, Cambridge, Massachusetts
Mound near lunar south pole formed by unique volcanic process  16 October:  A giant mound near the Moon’s south pole appears to be a volcanic structure unlike any other found on the lunar surface. The formation, known as Mafic Mound, stands about 800m tall and 75 km across, smack in the middle of a giant impact crater known as the South Pole-Aitken Basin. This new study suggests that the mound is the result of a unique kind of volcanic activity set in motion by the colossal impact that formed the basin.
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The top image is the South Pole-Aitken Basin taken by the Lunar Reconnaissance Orbiter’s Wide Angle Camera. The lower image is from the Lunar Orbiter Laser Altimeter. Mafic Mound is the reddish splotch in the middle (Red is high ground, blue is low).
Top image: NASA/Goddard/Arizona State Univ.; lower image: NASA/Goddard/MIT/Brown Univ.


Mafic Mound (mafic is a term for rocks rich in minerals such as pyroxene and olivine) was first discovered in the 1990s by Carle Pieters at Brown University. What makes it curious, other than its substantial size, is the fact that it has a different mineralogical composition from the surrounding rock. The mound is rich in high-calcium pyroxene, whereas the surrounding rock is low-calcium.
Combined datasets from lunar missions suggested that Mafic Mound was created by one of two unique volcanic processes set in motion by the giant South Pole-Aitken impact. An impact of that size would have created a cauldron of melted rock as much as 50 km deep, some researchers think. As that sheet of impact melt cooled and crystallised, it would have shrunk. As it did, still-molten material in the middle of the melt sheet might have been squeezed out the top like toothpaste from a tube. Eventually, that erupted material might have formed the mound. Such a process could explain the mound’s strange mineralogy. Models of how the South Pole-Aitken melt sheet may have crystallised suggest that the erupting material should be rich in high-calcium pyroxene, which is consistent with the observed mineralogy of the mound.

Another scenario that fits the data involves possible melting of the Moon’s mantle shortly after the South Pole-Aitken impact. The impact would have blasted tons of rock out of the basin, creating a low-gravity region. The lower gravity condition could have enabled the centre of the basin to rebound upward. Such upward movement would have caused partial melting of mantle material, which could have erupted to form the mound. These scenarios make for a strong fit to the detailed datasets, and if either are true, it would represent a unique process on lunar surface. A sample return mission to the South Pole-Aitken Basin would be a great way to try to verify the results. The basin has long been an interesting mission target for lunar scientists.

By: American Geophysical Union, Washington, D.C., Brown University, Providence, RI
Dust particles from afar  19 October: When the solar probe Ulysses embarked on its 19-year-long exploration tour in 1990, the participating researchers turned their attention not only to the Sun, but also to significantly smaller research objects: interstellar dust particles advancing from the depth of space into our solar system. Ulysses was the first mission with the goal to measure these tiny visitors and successfully detected more than 900 of them. Researchers at the Max Planck Institute for Solar System Research (MPS) in Germany and the International Space Science Institute (ISSI) in Switzerland presented a comprehensive analysis of this largest data set of interstellar particles in three articles. Their conclusion: Within the solar system, velocity and flight direction of the dust particles can change more strongly than previously thought.
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The Ulysses mission was a joint project of NASA and ESA. One of the mission's goals was to measure interstellar dust particles that make their way into the solar system.




ESA
The solar system moves perpetually through the Milky Way. For approximately 100,000 years, it has been passing through the Local Interstellar Cloud, a cloud of interstellar matter measuring about 30 light-years in diameter. Microscopic dust particles from this cloud make their way into the interior of the solar system. For researchers, they are messengers from the depths of space and provide basic information about our more distant cosmic home. In the past, several spacecraft have identified and characterised these ‘newcomers’. These spacecraft include Galileo and Cassini, which travelled to the gas planets Jupiter and Saturn, as well as the mission Stardust, which in 2006 returned captured interstellar dust particles to Earth.

“Nevertheless, the data from Ulysses that we have now evaluated [for] the first time in their entirety are unique,” said Harald Krüger from MPS. For 16 years, the instrument examined the stream of particles from outside the solar system almost without interruption. Compared to this, other missions provided only snapshots. “In addition, Ulysses’ observational position was optimal,” said Veerle Sterken from the ISSI. Ulysses is the only spacecraft so far that has left the orbital plane of the planets and has flown over the Sun’s poles. While interplanetary dust produced within our planetary system is concentrated in the orbital plane, interstellar dust can be measured well outside this plane.

“Under the influence of the Sun and the interplanetary magnetic field, the dust particles change their trajectories,” said Peter Strub from MPS. The gravitational pull and radiation pressure of the Sun, as well as the interplanetary magnetic field within the solar system, change the particles’ flight direction and speed, depending on their masses. “Since the Sun and particularly the interplanetary magnetic field are subject to an approximately twelve-year cycle, only long-term measurements can truly unravel this influence.” From the data of the more than 900 particles, the researchers could extract the most detailed information on mass, size, and flight direction of interstellar dust so far. Computer simulations helped to understand the various contributions of the Sun and the interplanetary field and to separate them.
The study confirms earlier analyses, according to which the interstellar dust always traverses the solar system in approximately the same direction. It corresponds to the direction in which the solar system and the Local Interstellar Cloud move relative to each other. “Minor deviations from this main direction depend on the mass of the particles and the influence of the Sun,” said Strub. In 2005, however, a different picture emerged: The far-travelled particles reached the dust detector from a shifted direction. “Our simulations suggest that this effect is likely due to the variations of the solar and interplanetary magnetic field,” said Sterken. “Altered initial conditions within the Local Interstellar Cloud are likely not the reason.”

The researchers also took a close look at the size and properties of the particles. While the majority of the dust particles has a diameter of between a half and 0.05 micrometre, there are also some remarkably large specimens of several micrometres. “Efforts to characterise the dust outside our solar system with the help of ground-based observations from Earth have not revealed such large sizes,” said Krüger. By contrast, the very small particles which astronomers typically find with telescopes cannot be found in Ulysses measurements. As computer simulations show, compared to their mass, these tiny particles become strongly electrically charged within the solar system and are deflected and thus filtered out of the main interstellar dust stream.

By: Max Planck Institute for Solar System Research, Gottingen, Germany
Cosmic ‘death star’ is destroying a planet  22 October: The Death Star of the movie ‘Star Wars’ may be fictional, but planetary destruction is real. Astronomers announced today that they have spotted a large rocky object disintegrating in its death spiral around a distant white dwarf star. The discovery also confirms a long-standing theory behind the source of white dwarf ‘pollution’ by metals. “This is something no human has seen before,” said Andrew Vanderburg of the Harvard-Smithsonian Center for Astrophysics (CfA) in Cambridge, Massachusetts. “We’re watching a solar system get destroyed.”
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In this artist's conception, a Ceres-like asteroid is slowly disintegrating as it orbits a white dwarf star. Astronomers have spotted telltales signs of such an object using data from the Kepler K2 mission. It is the first planetary object detected transiting a white dwarf. Within about a million years the object will be destroyed, leaving a thin dusting of metals on the surface of the white dwarf.
Mark A. Garlick

The evidence for this unique system came from NASA’s Kepler K2 mission, which monitors stars for a dip in brightness that occurs when an orbiting body crosses the star. The data revealed a regular dip every 4.5 hours, which places the object in an orbit about 840,000 km from the white dwarf (about twice the distance from Earth to the Moon). It is the first planetary object to be seen transiting a white dwarf. Vanderburg and his colleagues made additional observations using a number of ground-based facilities.
Combining all the data, they found signs of several additional chunks of material, all in orbits between 4.5 and 5 hours. The main transit was particularly prominent, dimming the star by 40 percent. The transit signal also showed a comet-like pattern. Both features suggest the presence of an extended cloud of dust surrounding the fragment. The total amount of material is estimated to be about the mass of Ceres, a Texas-sized object that is the largest main-belt asteroid in our solar system.

The white dwarf star is located about 570 light-years from Earth in the constellation Virgo. When a Sun-like star reaches the end of its life, it swells into a red giant and sloughs off its outer layers. The hot Earth-sized core that remains is a white dwarf star, generally consisting of carbon and oxygen with a thin hydrogen or helium shell. Sometimes, though, astronomers find a white dwarf that shows signs of heavier elements like silicon and iron in its light spectrum. This is a mystery because a white dwarf’s strong gravity should quickly submerge these metals.

Theorists speculated that white dwarfs showing evidence of heavy metals became ‘polluted’ when they consumed rocky planets or asteroids. However, the evidence was often circumstantial. A fraction of polluted white dwarfs showed signs of surrounding debris disks, but the origin of the disks was uncertain. This system shows all three: a polluted white dwarf, a surrounding debris disk, and at least one compact rocky object.

Questions remain about the origin of these rocky objects. The most likely scenario is that an existing planet’s orbit became unstable and was kicked inward. What is certain is that the remaining objects will not last forever. They are being vaporised by the intense heat of the white dwarf. They also are orbiting close to the tidal radius, or distance at which gravitational tides from the white dwarf can rip apart a rocky body. Within the next million years or so, all that will remain of these asteroidal bits is a thin metal dusting on top of an innocent-looking white dwarf star.

By: Harvard-Smithsonian Center for Astrophysics, Cambridge, Massachusetts
Scientists predict space debris will burn up in Earth’s atmosphere next month  26 October: Millions of bits of space junk - leftover fragments from spacecraft and related debris - orbit Earth, and the majority of these will eventually fall into Earth’s atmosphere and incinerate. Astronomers believe they have recently observed one of these pieces and, for the first time, they can predict when and where it will enter the atmosphere. Such forecasts could allow scientists the opportunity to observe these events to better understand what happens when space debris, manmade or natural, comes in contact with the atmosphere and determine which objects might be hazardous to humans.

NASA

The Catalina Sky Survey (CSS), a project based near Tucson that searches the sky for comets and asteroids, particularly those that could potentially impact Earth, detected the object on 3 October. Soon after this discovery, astronomers realised that the CSS had also imaged the object in 2013. Comparing the two observations allowed the scientists to determine its orbit, which looked much more like that of typical space junk than a natural body. They also concluded that it would enter Earth’s atmosphere on November 13 over the Indian Ocean, in the vicinity of Sri Lanka.

Nick Moskovitz, from the Lowell Observatory, one of many observers around the world helping to study the debris, said, “We’re not 100 percent sure it’s artificial, but we’re trying to solve that over the next couple of nights. Its orbit shows us that the object will undergo a close encounter with Earth this week, so we’ll be able to collect data on it.” Moskovitz plans to remotely observe the object with the Southern Astrophysical Research (SOAR) telescope in Chile, collecting images and spectral data. The latter can reveal characteristics of the body such as composition. Moskovitz said, “Artificial objects can have a coat of paint on their surfaces, and oftentimes that paint has titanium oxide in it. This does not occur naturally, so if the object’s spectrum indicates the presence of titanium oxide, we can know it’s definitively artificial.”

Moskovitz’s colleagues in Italy and at the Jet Propulsion Laboratory in Pasadena, California, will use data from his observations to refine the orbit, which will help pinpoint the place of entry on the 13th. Moskovitz hopes the team can then set up instruments to observe and collect data as the debris hurtles through the atmosphere at a speed of nearly seven miles per second. One team member, Peter Jenniskens of the SETI Institute in California, is exploring the possibility of chartering a private plane to witness the event up close.

Moskovitz said the debris likely measures in the range of three to 1.8 m in diameter and will probably burn up after entering the atmosphere. He said, “We don’t know what it is so we don’t know its shape and how it’s going to fragment. A piece of a solar panel, for instance, would behave differently than a booster tank. There is certainly the possibility that pieces could make it to the ground, though I think it’s unlikely.”

According to NASA, millions of pieces of space junk orbit Earth. Of these, about 500,000 are the size of a marble or larger, and 20,000 are larger than a softball. This increasing population of debris poses a threat to spacecraft such as the International Space Station. The Department of Defence’s Space Surveillance Network tracks those pieces that measure two inches or larger, but up to this point, no one has accurately predicted the entry point into the atmosphere of those whose orbits have decayed. Doing so could help avoid hazardous collisions with spacecraft.
By: Lowell Observatory, Flagstaff, Arizona
Source of these and further astronomy news items: www.astronomy.com/news
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In addition to the successful launch of two Mars orbiters, 2003 also saw the launch of two pioneering surface rovers.  As part of the NASA’s ongoing Mars Exploration Rover mission (MER), two identical rovers were launched three months apart.  Spirit (MER-A) and Opportunity (MER-B) landed on opposite sides of the planet’s equatorial regions to explore the surface and geology of the surrounding areas. The mission’s objective was to search and identify the characteristics of a wide range of rocks and soils that hold clues to past water activity on Mars.  MER is part of a larger Mars Explorer Programme which also included the earlier two Viking landers and Mars Pathfinder probe.

The six-wheeled solar-powered rovers are 1.5 x 2.3 x 1.6m in diameter and weigh 180 kg each.  They carry various scientific instruments including a panoramic camera to determine the texture, colour, mineralogy and structure of the local terrain, a microscopic imager to obtain close-up high-resolution images of rocks and soil, a rock abrasion tool for grinding away the weathered surfaces to expose their interiors, and instruments, including magnets and spectrometers, to analyse selected rocks.

In 2004, NASA announced that the rovers had found strong geological and chemical evidence of past liquid water on the Martian surface. This was confirmed by ongoing travel and analysis as the rovers investigated different areas of the surface. In addition to providing substantial evidence for past water activity on Mars, Opportunity has also obtained astronomical observations and atmospheric data.  Overall, too, their search has provided scientists which much new information on the general geology of Mars.

The rovers were initially funded for 3 months, but their success resulted in repeated, ever longer mission extensions, enabling them to reach and study a variety of landforms and surfaces, despite challenges from the terrain, weather and seasonal temperature extremes.  In July 2007, huge dust storms blocked sunlight to the rovers’ solar panels, leading to a fear of permanent disablement of one or both.  However, after the storms stopped, operations were able to resume.   The MER mission is still operational, despite the loss of function of Spirit.  In May 2009, Spirit became stuck in soft sand.  Nine months of work failed to free it and, in January 2010, it was designated a stationary science platform. However, communication with Spirit was lost in March 2010.  Attempts to re-establish contact were unsuccessful and formally ceased in May 2011.  Spirit’s mission lasted 6 years 2 months 19 days, 25 times longer than the planned mission duration. It is believed that the rover probably lost power due to excessively cold internal temperatures.  

Each rover was designed with a mission driving distance goal of only 600m.  By January 2009 they had, together, travelled over 21 km and sent back over 250,000 images.  By July 2014, Opportunity had driven further that any other vehicle on a world other than Earth: 40 km, surpassing the 39 km record distance travelled by the Soviet Lunokhoud 2 lunar rover.

In January 2014, NASA announced that the duties of Opportunity and more recent Curiosity (Mars Science \Laboratory mission) have been extended to use their wide range of instruments to search for evidence of ancient life.  In recognition of the vast amount of scientific information collected by the rovers, two asteroids have been named in their honour.

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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