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HERMANUS ASTRONOMY CENTRE NEWSLETTER

DECEMBER 2015

	Membership renewal for 2016

The fees for 2016 are unchanged, and are as follows:
      Member:   R140

      Member’s spouse/partner/child, student:   R70

      Six-month membership from July – December 2016:

         Member:   R70     Member’s spouse etc, student:   R40

Payment can be made in cash (at meetings directly to the Treasurer), or via online transfer.  The Standard Bank details, for the latter, 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 ‘membership’, and your name, or it is not possible to attribute the payment to you.  


	2016 monthly meeting dates

Unless changed to accommodate holiday seasons, the monthly meetings will, in future, take place on the third Monday of the month.  The dates for 2016 are as follows: 25 January, 15 February, 21 March, 18 April, 16 May, 20 June, 18 July, 15 August, 14 September, 17 October, 21 November and 13 December. See further details below.


	Sidewalk astronomy  Events are scheduled for Friday 18 December and Saturday 19 December, weather permitting.  The venue is Gearing’s Point, starting at 20.00


WHAT’S UP?

The Greater Dog  Found high in the sky to the right of upside-down Orion, upside-down Canis Major, one of the two dogs following the hunter Orion, is one of the ancient 48 constellations identified by Ptolemy.  Its brightest feature, Sirius (Alpha Canis Majoris), the Dog Star, is the brightest star in the night star by virtue of its proximity to Earth (8.6 light years away) rather than its inherent brightness (luminosity). Other stars in the constellation are much brighter than Sirius, but also much further away.  The name Sirius comes from the Greek for ‘searing’ or ‘scorching’, a recognition of its great luminosity.  Strictly speaking, Sirius is Sirius A. Like many stars, it has a companion,  Sirius B, a faint white dwarf only visible through a large telescope.  To the right of Sirius is another naked eye object, the large open cluster M41. Binoculars resolve its haziness into stars scattered across an area about the size of the Full Moon. Located a very distant 2,300 light years away, it contains contrasting blue, yellow and orange stars.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  On 5 November, Dr Jacobus Dienar from the Institute Of Theoretical Physics at Stellenbosch University gave an interesting presentation on the topic of  ‘Neutron stars: equation of state nuclear physics on a local astronomical scale’.  The alternative title of ‘Undead stars – what we can learn about the very small from the very big’ helps clarify the focus of the talk.  Coos explained how neutron stars, the remnants of supernova explosions, are so compact and dense that they can be regarded as a type of atomic nucleus.  This awareness is enabling scientists to extend their understanding of sub-atomic physics without the need for ever more complex, technically demanding and expensive particle accelerators.  South Africa is proving to be central to this work. The fact that pulsars (rapidly rotating neutron stars) structures emit radiation at radio frequencies means that scientists are using the facilities of the MeerKAT array in the Northern Cape to investigate the atomic characteristics of these distant objects in order to advance their understanding of the atom.  In turn, these investigations are increasing physicists’ understanding of the nature of neutron stars themselves.
Interest groups
Cosmology  Fifteen people (14 members, 1 visitor) attended the meeting on 2 November.  They viewed the third pair of episodes of the 24 part DVD series on Time, given by Prof Sean Carroll from CalTech. The topics were: Lecture 5: ‘The second law of thermodynamics’ and Lecture 6: ‘Reversibility and the laws of physics’.  As usual, the content initiated lively discussion afterwards.
Astro-photography No meeting was held in November.
Other activities

Cederberg trip Jenny Morris reports: “Despite experiencing some logistical and technical issues, the twelve people who visited the Cederberg from 13 -15 November had a very enjoyable weekend.  A cold wind and partial cloud cover limited what they could observe on their visit to the Cederberg observatory on the Friday evening, but the amazing clarity of the sky and absence of light pollution made what could be seen amazing, and created time for them to view some of the breathtaking images taken by the two visiting astronomers, Chris Forder and Danny du Pre.  Conditions were perfect for naked eye, binocular and telescope star gazing on the Saturday evening, following a convivial group braai. During the day on Saturday, different small groups visited several of the fantastic (literally) geological features of the Cederberg, including the Maltese Cross, Wolfberg Cracks, Stadsaal and Truitjieskraal rock painting sites.  Some also sampled the various attractions of Cederberg Cellars at Dwarsrivier. The journey to and from the Cederberg is as enjoyable as the destination itself, and many of those who attended are already looking forward to their next visit.”
Sidewalk astronomy  The events scheduled for November were cancelled.
Educational outreach   

Hawston Secondary School Astronomy Group Exams and other activities prevented scheduling of any meetings during November.  They will recommence next term.
Lukhanyo Youth Club  No meetings took place in November.

THIS MONTH’S ACTIVITIES
Monthly centre meeting  This will take the form of an annual Christmas party , to be held on Monday 14 December at the Scout Hall at 18.60 for 19.00..  Invitations closed on 27 November. Please contact Jenny Morris at drjgmorris@gmail.com with any queries.
For normal meetings, 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 7 December at the Scout Hall. Attendees will view the fourth pair of episodes of the new DVD series on Time given by Prof Sean Carroll from CalTech. The topics for this month are:  Lecture 7: ‘Time reversal in particle physics’ and Lecture 8: ‘Time in quantum mechanics’.

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 will take place on 18 January 2016.
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 18 December and Saturday 19 December, weather permitting.  The venue is Gearing’s Point, starting at  20.00.
Hermanus Youth Robotic Telescope Interest Group  Work to gain access to the telescopes will recommence early in the New Year.
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

None is currently being planned.

2016 MONTHLY MEETINGS
Meetings take place on the third Monday of each month at the Scout Hall beginning at 19.00. Details for 2016 are:

25 Jan

Topic: TBA
Presenter: Dr Ian Glass, Senior astronomer, SAAO, CT
15 Feb
AGM

21 Mar
‘Missions into the solar system’.  Presenter: Case Rijsdijk, Chair, Garden Route Centre
18 Apr, 16 May, 20 June, 18 July, 15 Aug, 14 Sept, 17 Oct, 21 Nov

13 Dec
Xmas party
HERMANUS ASTRONOMY EDUCATION CENTRE (HAEC)

Work continues on the application to Overstrand Municipality for consent use of the preferred site, confirming details of the amended of architectural plans, and updated 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  Work by the committee continues. Consultation with interested and affected organizations and parties is being planned.
ASTRONOMY NEWS

This solar system isn’t big enough for the both of us — Jupiter  30 October:  It is like something out of an interplanetary chess game. Astrophysicists at the University of Toronto have found that a close encounter with Jupiter about 4 billion years ago might have resulted in another planet's ejection from the solar system altogether.
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NASA's Pluto-bound New Horizons spacecraft snapped this image of Jupiter and its moon Io when the two crossed paths in 2008. Astronomers say Jupiter could have ejected another planet from our solar system without losing its moons.

NASA/JHU-APL/Southwest Research Institute

The existence of a fifth giant gas planet at the time of the solar system's formation, in addition to Jupiter, Saturn, Uranus, and Neptune that are known of today, was first proposed in 2011. However, if it did exist, how did it get pushed out? For years, scientists have suspected the ouster was either Saturn or Jupiter. "Our evidence points to Jupiter," said Ryan Cloutier from the University of Toronto.

Planet ejections occur as a result of a close planetary encounter in which one of the objects accelerates so much that it breaks free from the massive gravitational pull of the Sun. However, earlier studies that proposed giant planets could possibly eject one another did not consider the effect such violent encounters would have on minor bodies, such as the known moons of the giant planets and their orbits.

So, Cloutier and his colleagues turned their attention to moons and orbits, developing computer simulations based on the modern-day trajectories of Callisto and lapetus, the regular moons orbiting around Jupiter and Saturn, respectively. They then measured the likelihood of each one producing its current orbit in the event that its host planet was responsible for ejecting the hypothetical planet, an incident that would have caused significant disturbance to each moon's original orbit. "Ultimately, we found that Jupiter is capable of ejecting the fifth giant planet while retaining a moon with the orbit of Callisto," said Cloutier. 

By: University of Toronto, Ontario, Canada
MAVEN measures Mars’ atmospheric loss  5 November: NASA’s Mars Atmosphere and Volatile Evolution (MAVEN) mission has identified the process that appears to have played a key role in the transition of the Martian climate from an early warm and wet environment that might have supported surface life to the cold, arid planet Mars is today.
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Artist’s rendering of a solar storm hitting Mars and stripping ions from the planet's upper atmosphere.

NASA/GSFC
MAVEN data have enabled researchers to determine the rate at which the Martian atmosphere currently is losing gas to space via stripping by the solar wind. The findings reveal that the erosion of Mars’ atmosphere increases significantly during solar storms. MAVEN measurements indicate that the solar wind strips away gas at a rate of about 100 grams every second. "
In addition, a series of dramatic solar storms hit Mars’ atmosphere in March 2015, and MAVEN found that the loss was accelerated. The combination of greater loss rates and increased solar storms in the past suggests that loss of atmosphere to space was likely a major process in changing the Martian climate.

The solar wind is a stream of particles, mainly protons and electrons, flowing from the Sun's atmosphere at a speed of about 1.6 million km per hour. The magnetic field carried by the solar wind as it flows past Mars can generate an electric field, much as a turbine on Earth can be used to generate electricity. This electric field accelerates electrically charged gas atoms, called ions, in Mars’ upper atmosphere and shoots them into space.

By: Nasa News
Mars’ moon Phobos is slowly falling apart  10 November: The long shallow grooves lining the surface of Phobos are likely early signs of the structural failure that will ultimately destroy this moon of Mars.
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New modelling indicates that the grooves on Mars’ moon Phobos could be produced by tidal forces – the mutual gravitational pull of the planet and the moon. Initially, scientists had thought the grooves were created by the massive impact that made Stickney crater (lower right).

NASA/JPL-Caltech/University of Arizona

Orbiting a mere 6,000 km above the surface of Mars, Phobos is closer to its planet than any other moon in the solar system. Mars’ gravity is drawing in Phobos, the larger of its two moons, by about 2 metres every 1 hundred years. Scientists expect the moon to be pulled apart in 30 to 50 million years.

“We think that Phobos has already started to fail, and the first sign of this failure is the production of these grooves,” said Terry Hurford of NASA’s Goddard Space Flight Center in Greenbelt, Maryland. Phobos’ grooves were long thought to be fractures caused by the impact that formed Stickney crater. That collision was so powerful it came close to shattering Phobos. However, scientists eventually determined that the grooves do not radiate outward from the crater itself but from a focal point nearby.

The grooves are more like ‘stretch marks’ that occur when Phobos gets deformed by tidal forces. The gravitational pull between Mars and Phobos produces these tidal forces. Earth and the Moon pull on each other in the same way, producing tides in the oceans and making both planet and moon slightly egg-shaped rather than perfectly round.

The same explanation was proposed for the grooves decades ago, after the Viking spacecraft sent images of Phobos to Earth. At the time, however, Phobos was thought to be more-or-less solid all the way through. When the tidal forces were calculated, the stresses were too weak to fracture a solid moon of that size. Recent thinking, however, is that the interior of Phobos could be a rubble pile, barely holding together, surrounded by a layer of powdery regolith about 100 metres thick.

An interior like this can distort easily because it has little strength and forces the outer layer to readjust. The researchers think the outer layer of Phobos behaves elastically and builds stress, but it is weak enough that these stresses can cause it to fail. All of this means the tidal forces acting on Phobos can produce more than enough stress to fracture the surface. Stress fractures predicted by this model line up well with the grooves seen in images of Phobos. This explanation also fits with the observation that some grooves are younger than others, which would be the case if the process that creates them is ongoing.
By: NASA's Goddard Space Flight Centre, Maryland  

Curiosity roves toward active dunes  17 November: On its way to higher layers of the mountain where it is investigating how Mars’ environment changed billions of years ago, NASA’s Curiosity Mars rover will take advantage of a chance to study some modern Martian activity at mobile sand dunes.
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This map shows the route driven by NASA's Curiosity Mars rover from the location where it landed in August 2012 to its location in mid-November 2015, approaching examples of dunes in the ‘Bagnold Dunes’ dune field.

NASA/JPL-Caltech/Univ. of Arizona

In the next few days, the rover will get its first close-up look at these dark dunes, called the ‘Bagnold Dunes’, which skirt the north-western flank of Mount Sharp. No Mars rover has previously visited a sand dune, as opposed to smaller sand ripples or drifts. One dune Curiosity will investigate is as tall as a two-story building and as broad as a football field. The Bagnold Dunes are active — images from orbit indicate some of them are migrating as much as about 1m per Earth year. No active dunes have been visited anywhere in the solar system besides Earth.

What distinguishes actual dunes from windblown ripples of sand or dust, like those found at several sites visited previously by Mars rovers, is that dunes form a downwind face steep enough for sand to slide down. The effect of wind on motion of individual particles in dunes has been studied extensively on Earth, a field pioneered by British military engineer Ralph Bagnold (1896-1990). Curiosity’s campaign at the Martian dune field informally named for him will be the first in-place study of dune activity on a planet with lower gravity and less atmosphere.

“We will use Curiosity to learn whether the wind is actually sorting the minerals in the dunes by how the wind transports particles of different grain size,” said Bethany Ehlmann of the California Institute of Technology and NASA’s Jet Propulsion Laboratory, both in Pasadena, California. As an example, the dunes contain olivine, a mineral in dark volcanic rock that is one of the first altered into other minerals by water. If the Bagnold campaign finds that other mineral grains are sorted away from heavier olivine-rich grains by the wind’s effects on dune sands, that could help researchers evaluate to what extent low and high amounts of olivine in some ancient sandstones could be caused by wind-sorting rather than differences in alteration by water.

Ehlmann and Nathan Bridges of the Johns Hopkins University’s Applied Physics Laboratory in Laurel, Maryland, led the Curiosity team’s planning for the dune campaign. “These dunes have a different texture from dunes on Earth,” Bridges said. “The ripples on them are much larger than ripples on top of dunes on Earth, and we don’t know why. We have models based on the lower air pressure. It takes a higher wind speed to get a particle moving. But now we’ll have the first opportunity to make detailed observations.”
By: Jet Propulsion Laboratory, California, NASA HQ, Washington, D.C.
Dwarf star packs a magnetic punch  19 November: Astronomers using the Atacama Large Millimetre/submillimetre Array (ALMA) have discovered that a dim cool dwarf star is generating a surprisingly powerful magnetic field, one that rivals the most intense magnetic regions of the Sun.
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Artist impression of red dwarf star TVLM 513-46546. ALMA observations suggest that it has an amazingly powerful magnetic field, potentially associated with a flurry of solar flare-like eruptions.

NRAO/AUI/NSF; Dana Berry/SkyWorks


The star’s extraordinary magnetic field is potentially associated with a constant flurry of solar flare-like eruptions. As with our Sun, these flares would trace tightly wound magnetic field lines that act like cosmic particle accelerators, warping the path of electrons and causing them to emit telltale radio signals that can be detected with ALMA.

Such intense flare activity, the astronomers note, would barrage nearby planets with charged particles. “If we lived around a star like this one, we wouldn’t have any satellite communications. In fact, it might be extremely difficult for life to evolve at all in such a stormy environment,” said Peter Williams of the Harvard-Smithsonian Center for Astrophysics (CfA) in Cambridge, Massachusetts.

The star is a mere 10% the mass of the Sun and is so small and cool that it is right on the dividing line between stars (which fuse hydrogen) and brown dwarfs (which do not). One of the things that make this small star remarkable is that it spins rapidly, completing a full rotation about every two hours. The Sun takes about 25 days to rotate once at its equator.

Previous data from the National Radio Astronomy Observatory’s Karl G. Jansky Very Large Array in Socorro, New Mexico, show that this star exhibits a magnetic field that rivals the Sun’s most extreme magnetic regions and is several hundred times stronger than the Sun’s average magnetic field. This puzzled astronomers because the physical processes that generate the Sun’s magnetic field shouldn’t operate in such a small star.

When the researchers examined the star with ALMA, they detected emission at a particularly high frequency - 95 GHz or a wavelength of about 3 millimeters. Such a radio signal is produced by a process known as synchrotron emission in which electrons zip around powerful magnetic field lines - the more powerful the magnetic field, the higher the frequency. This is the first time that flare-like emission at such high frequencies has been detected from a red dwarf star. It is also the first time that such a star has been detected at millimetre wavelengths, opening up a new avenue of study with ALMA.

The Sun generates similar emission from solar flares but only intermittently. What’s more, the emission from this star is 10,000 times brighter than what our Sun produces, even though it has less than one-tenth of the Sun’s mass. The fact that ALMA detected this emission in a brief 4-hour observation suggests that the red dwarf is continuously active.
By: NRAO, Charlottesville, VA
Oodles of faint dwarf galaxies in Fornax shed light on a cosmological mystery  24 November:  An astonishing number of faint, low surface brightness dwarf galaxies recently discovered in the Fornax cluster of galaxies may help to solve the long-standing cosmological mystery of ‘the missing satellites’.
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Image of the inner 3 square degrees of the NGFS survey footprint compared with the size of the Moon. Low surface brightness dwarf galaxies are marked by red circles. Gray circles indicate previously known dwarf galaxies. The dwarf galaxies, which vastly outnumber the bright galaxies, may be the ‘missing satellites’ predicted by cosmological simulations.

NOAO

Computer simulations of the evolution of the matter distribution in the universe predict that dwarf galaxies should vastly outnumber galaxies like the Milky Way, with hundreds of low mass dwarf galaxies predicted for every Milky Way-like galaxy. The apparent shortage of dwarf galaxies relative to these predictions, ‘the missing satellites problem’, could imply that the cosmological simulations are wrong or that the predicted dwarf galaxies have simply not yet been discovered. The discovery of numerous faint dwarf galaxies in Fornax suggests that the ‘missing satellites’ are now being found. The Fornax cluster, located at a distance of 62 million light-years, is the second richest galaxy cluster within 100 million light-years after the much richer Virgo cluster.

Because the low surface brightness dwarf galaxies are extremely diffuse, stargazers residing in one of these galaxies would see a night sky very different from that seen from Earth. The stellar density of the faint dwarf galaxies (one star per million cubic parsecs) is about a million times lower than that in the neighbourhood of the Sun or almost a billion times lower than in the bulge of the Milky Way.

As a result, “inhabitants of worlds in one of our NGFS ultra-faint dwarfs would find their sky sparsely populated with visible objects and extremely boring. They would perhaps not even realize that they live in a galaxy!” said Thomas Puzia of Pontificia Universidad Católica de Chile.

The large number of dwarf galaxies discovered in the Fornax cluster echoes the emerging census of satellites of our own galaxy, the Milky Way. More than 20 dwarf galaxy companions have been discovered in the past year.

By: NOAO, Tucson, Arizona
Comet fragments, not aliens, best explain mysterious dimming star  25 November:  Just what caused the dimming of star KIC 8462852? Was it a catastrophic collision in the star’s asteroid belt? A giant impact that disrupted a nearby planet? A dusty cloud of rock and debris? A family of comets breaking apart? Or was it alien megastructures built to harvest the star’s energy?

This illustration shows a star behind a shattered comet. Observations of the star KIC 8462852 by NASA's Kepler and Spitzer space telescopes suggest that its unusual light signals are likely from dusty comet fragments, which blocked the light of the star as they passed in front of it in 2011 and 2013. The comets are thought to be travelling around the star in a long, eccentric orbit.  NASA/JPL-Caltech
Massimo Marengo from Iowa State University in Ames wondered when he saw all the buzz about the mysterious star found by citizen scientists on the Planet Hunters website. Those citizen scientists were highlighting measurements of star brightness recorded by NASA’s Kepler spacecraft. Tiny dips in a star’s brightness can indicate a planet is passing in front of the star. That’s how Kepler astronomers - and citizen scientists using the Internet to help analyze the light curves of stars - are looking for planets.

However, this star had deep dips in brightness, up to 22%. The star’s brightness also changed irregularly, sometimes for days and even months at a time. A search of the 150,000-plus stars in Kepler’s database found nothing like this.
Astronomers concluded there were no excess infrared emissions and therefore no sign of an asteroid belt collision, a giant impact on a planet, or a dusty cloud of rock and debris. “The scenario in which the dimming in the KIC 8462852 light curve was caused by the destruction of a family of comets remains the preferred explanation,” wrote Marengo. The comet fragments coming in rapidly at a steep, elliptical orbit could create a big debris cloud that could dim the star. Then the cloud would move off, restoring the star’s brightness and leaving no trace of excess infrared light.
And the alien megastructure theory? “We didn’t look for that,” Marengo said. “We can’t really say it is, or is not. But what the star is doing is very strange. It’s interesting when you have phenomena like that — typically it means there’s some new physical explanation or a new concept to be discovered.”
By: Iowa State University, Ames
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Mission: Mars  Part 6:  More flying visitors
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Mars seen by Rosetta            Phobos by MRO    
         MRO – crater detail

Spacecraft heading to objects further out in the Solar System have also  passed closed by Mars.  ESA’s Rosetta was launched in 2004. On its ten year journey to reach and land on a comet, it underwent four gravity assists, three from Earth and, in 2007, one from Mars.  During the technically challenging low altitude sling-by, Rosetta’s camera took a number of detailed images of the red planet’s surface and atmosphere from an altitude of only 250km.   

Similarly, the Dawn probe, launched by NASA in 2007, also used Mars’ gravity to assist it to change direction and velocity on its journey to visit the asteroids Vesta and Ceres. The slingshot manoeuvre in 2009 enlarged the spacecraft’s elliptical orbit and boosted its speed by more than 9,300 km/hr, an outcome essential to its ability reach the asteroid belt. While passing Mars at a distance of 550 km from the surface, it did a little science in conjunction with the probes already in orbit around the planet.  Although the main purpose of this was to test Dawn’s scientific instruments, it also added something to what is being learned about the Red Planet.

One other orbiting spacecraft was sent to study Mars during the 2000s.  The multi-purpose Mars Reconnaissance Orbiter (MRO) was launched in 2005, with aerobraking used over several months to place it in its correct polar orbit.  It joined five other spacecraft then investigating Mars, three orbiters and two rovers, a record number.  Like the other NASA orbiter launched during that decade, it is still operational, despite operations initially being scheduled to last for only two years.  

The MRO mission has objectives similar to those of its predecessor Mars Odyssey.  They are to look for evidence of past or present water, to study Martian weather and climate, and to identify landing sites for future missions.  The craft carries a number of instruments including a wide-angle camera, a stereo imaging camera capable of resolving images as small as 0.2 m across, a camera to monitor cloud and dust storms, a visible/near-infrared spectrometer to examine the surface composition, an infrared radiometer to study the atmosphere, an accelerometer, and a shallow subsurface sounding radar to search for underground water. Like Mars Odyssey and Mars Express it also serves as a telecommunication relay link for other missions.  Data transfer to and from the spacecraft takes place faster than all previous interplanetary missions combined. 

Important findings by MRO include banded terrain which indicates the presence and action of liquid carbon dioxide or water on Mars’ surface in its recent geological past.  In 2009, radar measurements of the north polar ice cap determined that the volume of water ice is about 30% of that of Greenland’s ice sheet.  Water ice has also been found under the surface soil in several craters.  MRO data also helped confirm findings by earlier orbiters that there are widespread deposits of chloride mineral present. As chlorides are usually the last minerals to come out of solution, this strengthens the evidence the previous presence of water.  These deposits could also have once held various lifeforms and may preserve traces of ancient life on Mars. The spacecraft also provides a daily weather report on Mars, data which helps identify seasonal and annual variations as well as the proportions of water vapour, and ozone in the atmosphere.

MRO did not just photograph natural features. In 2009, one of its earliest detailed image was of the Opportunity rover on the rim above a crater, and, in 2012, it photographed the Curiosity rover as it made its descent onto the Martian surface. In addition, it was MRO which, in early 2015, photographed the missing Beagle 2 lander which had been lost for twelve years. 

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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