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HERMANUS ASTRONOMY CENTRE NEWSLETTER

JULY 2015

	Important notice  The date of the monthly meeting has been moved to 9 July. Presenter Dr Mike Kosch, a distinguished South African academic who has over-wintered at the SANAE base in Antarctica and currently holds the position of Chief Scientist at the South African National Space Agency (SANSA) in Hermanus, will be talking on ‘Space weather: why should we care?’.  Further information on the talk can be found in the ‘This month’s activities’ section below.


	Did you know? section.  This month sees the start of a new 9-part series titled ‘Mission: Mars’. It explores the history of Mars exploration, starting in 1960 and continuing, with ever-growing enthusiasm, to the present day and into the future.


WHAT’S UP?

Divided constellations  S-shaped Scorpius can easily be identified almost overhead at this time of year. In Greek mythology, it represents the scorpion which stung Orion to death. Its presence in the skies when Orion is absent supports the legend that Orion is being chased away by the Scorpion. Some distance to the left of the three stars which mark the head of the scorpion are the two brightest stars in another of the zodiacal constellations, Libra. Today, Libra represents the scales of justice held by Virgo, its neighbour to the left. However, it has not always been seen as a separate constellation.  In ancient Greece, it was part of Scorpius, the two bright stars forming the claws of the scorpion. Alpha and Beat Librae have names, Zubenelgenubi and Zubeneschamali, which, respectively, mean Northern claw and Southern claw. Although mostly fainter than its neighbour, Libra is, in fact, a larger constellation than Scorpius.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  On 4 June, Dr Yannick Libert from the SAAO in Cape Town talked on ‘Being a professional astronomer’.  After giving a brief history on radio astronomy and background on antennae and array design, he gave an interesting insight into the realities of spending time at a high-altitude radio astronomy observatory in France during the depths of winter.  Clear weather afforded views of stunning sunrises and sunsets, but it also made unexpected demands on the staff, including them having to chip ice of equipment with hand axes before it could be used.  Then he talked about his current work on AGBs (asymptotic giant branch stars). These are stars nearing the end of their lives which emit ionised gases which form the first stages in what become often beautiful planetary nebulae. Radio astronomy is able to detect the emissions from these dying stars and his work is helping to clarify the complex processes which take place.
Interest groups
Cosmology  17 people (10 members, 7 visitors) attended the meeting on 1 June. In the final of three meetings around the topic of gravity, Pierre Hugo led a discussion on fields.
Astro-photography  The June meeting was cancelled.
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

Sidewalk astronomy  The June events took place on the 12th and 13th.  In an effort to attract larger numbers of the public, they were held in Market Square rather than at Gearing’s Point.  Unfortunately, the strong lighting limited the success of this venture and, although interested, members of the public were on their way to and from restaurants and did not linger to use the telescopes.
Educational outreach   

Lukhanyo Youth Club  No meeting took place in June..

Hawston Secondary School Astronomy Group Exams and end-of-term activates means that no meetings were held during June. 
Talk and star-gazing with the Cubs  On 12 June, Jenny Morris gave an introductory talk on astronomy to 22 Cubs and 5 adults.  This was followed up on 19 June by a star-gazing event on Rotary Way. Fine weather meant that the 19 children and 5 adults who attended had a rich viewing experience.  The band of the Milky Way and the Southern Cross, Leo and Scorpius constellations were visible with the naked eye, and craters on the crescent Moon, bands on Jupiter and the Galilean moons, Saturn’s rings, and the millions of stars in Omega Centauri could be seen through the telescopes.  In addition, they saw that details on the Moon and interesting features like open clusters can be seen with binoculars. 
THIS MONTH’S ACTIVITIES
Monthly centre meeting  The presenter on 9 July will be Dr Mike Kosch, Chief Scientist at SANSA. His talk is titled ‘Space Weather: Why should we care?’  He explains: “In the modern communication age, our reliance on electricity and gadgets such as satellite navigation and mobile phones is undisputed. The reliable operations of power grids, communications networks and automated navigation are taken for granted - but are not assured during major solar storms, which occur sporadically over the 11-year solar cycle. The talk will investigate among others how the Sun may impact our infrastructure, and also refer to possible extreme case scenarios”. 

Interest group meetings  

The Cosmology group meets meeting on the first Monday of the month at 7 pm at SANSA. This month’s meeting will take place on 6 July. Members will participate in a discussion on free fall.

An entrance fee of R20 will be charged 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 one is scheduled for 20 July.
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  Members will be informed if evenings are scheduled for July.
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. Please contact John Saunders at tibouchina286@gmail.com for further information and/or to book a place.
2015 MONTHLY MEETINGS
Unless affected by public holidays, these meetings will take place on the first Thursday of each month at SANSA, beginning at 7 pm. Details are listed below. 

9 July
‘Space weather: why do we care?’ Presenter: Dr Mike Kosch, Chief Scientist, SANSA
Details to follow on the presentations on 6 August, 3 Sept, 1 Oct and 5 Nov.
3 Dec

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

A decision on the submitted revised plans is still 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  Confirmed decisions on the location, structure and management of the Science Centre continue to be awaited.

ASTRONOMY NEWS
Dawn spiral closer to Ceres  1 June: A new view of Ceres, taken by NASA's Dawn spacecraft on 23 May, shows finer detail is becoming visible on the dwarf planet. The spacecraft snapped the image at a distance of 5,100 km with a resolution of 480m per pixel. The image is part of a sequence taken for navigational purposes. The view shows numerous secondary craters, formed by the re-impact of debris strewn from larger impact sites. Smaller surface details like this are becoming visible with increasing clarity as Dawn spirals lower in its campaign to map Ceres.
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A new view of Ceres' surface shows finer details coming into view as NASA's Dawn spacecraft spirals down to increasingly lower orbits.

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

After transmitting the set of navigational images to Earth on 23 May, Dawn resumed ion-thrusting toward its second mapping orbit. On 3 June, Dawn will enter this orbit and spend the rest of the month observing Ceres from 4,400 km above the surface. Each orbit during this time will be about three days, allowing the spacecraft to conduct an intensive study of Ceres.










 By: NASA/JPL
Cassini sends final close views of odd moon Hyperion  3 June:  NASA's Cassini spacecraft has returned images from its final close approach to Saturn's oddball moon Hyperion, upholding the moon's reputation as one of the most bizarre objects in the solar system. The views show Hyperion's deeply impact-scarred surface with many craters displaying dark material on their floors. During this flyby, Cassini passed Hyperion at a distance of about 34,000 km at closest approach.
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NASA's Cassini imaging scientists processed this view of Saturn's moon Hyperion, taken during a close flyby on 31 May 2015.

NASA/JPL-Caltech/Space Science Institute

Hyperion is the largest of Saturn’s irregular, or potato-shaped, moons and may be the remnant of a violent collision that shattered a larger object into pieces. Cassini scientists attribute Hyperion's peculiar sponge-like appearance to the fact that it has an unusually low density for such a large object - about half that of water. Its low density indicates Hyperion is quite porous with weak surface gravity. These characteristics mean impactors tend to compress the surface rather than excavating it, and most material that is blown off the surface never returns.


By: Jet Propulsion Laboratory, Pasadena, California
Hubble finds two chaotically tumbling Pluto moons  4 June: A comprehensive analysis of all available Hubble Space Telescope data shows that Nix and Hydra are wobbling unpredictably. Scientists believe the other two moons, Kerberos and Styx, are likely in a similar situation, pending further study. Why the chaos? Because the moons are embedded inside a dynamically shifting gravitational field caused by the system's two central bodies, Pluto and Charon, whirling about each other. The variable gravitational field induces torques that send the smaller moons tumbling in unpredictable ways. This torque is strengthened by the fact that the moons are football shaped rather than spherical.

Hubble's monitoring of Pluto's four outer moons also has revealed that three of them, Nix, Styx, and Hydra, are presently locked together in resonance where there is a precise ratio among their orbital periods. "This ties together their motion in a way similar to that of three of Jupiter's large moons," noted Doug Hamilton of the University of Maryland at College Park. "If you were sitting on Nix, you would see Styx go around Pluto twice every time Hydra goes around three times." The chaos in the Pluto-Charon system offers insights into how planets orbiting a double star might behave.
To the surprise of astronomers, Hubble also found that the moon Kerberos is as dark as a charcoal briquette, while the other satellites are as bright as white sand. It was predicted that pollution by dust blasted off the satellites by meteorite impacts should overcoat all the moons, giving their surfaces a homogeneous look. NASA's New Horizons probe, which will fly by the Pluto-Charon system in July 2015, may help settle the question of the asphalt-black moon as well as the other oddities uncovered by Hubble. These new discoveries are being used in the science planning for the New Horizons’ observations.  Pluto's moons are hypothesised to have formed by a collision between the dwarf planet and another similar-sized body early in the history of the solar system. The smashup flung material that coalesced into the family of satellites observed around Pluto today. 
By: STScl, Baltimore, Maryland
Charting the Milky Way from the inside out  5 June: Imagine trying to create a map of your house while confined to only the living room. The job of mapping our Milky Way Galaxy from planet Earth, situated about two-thirds of the way out from the galaxy's centre, is similarly difficult. Clouds of dust permeate the Milky Way, blocking our view of the galaxy's stars. Today, researchers have a suitable map of our galaxy's spiral structure, but, like early explorers charting new territory, they continue to patiently and meticulously fill in the blanks.

Recently, researchers have turned to a new mapping method that takes advantage of data from NASA's Wide-field Infrared Survey Explorer (WISE). Using WISE, the research team has discovered more than 400 dust-shrouded nurseries of stars, which trace the shape of our galaxy's spiral arms. Seven of these ‘embedded star clusters’ are described in a new study.
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Astronomers using data from NASA's Wide-field Infrared Survey Explorer (WISE) are helping to trace the shape of our Milky Way Galaxy's spiral arms. This illustration shows where WISE data revealed clusters of young stars shrouded in dust, called embedded clusters, which are known to reside in spiral arms.

The results support the four-arm model of our galaxy's spiral structure. The arms are where most stars in the galaxy are born. They are stuffed with gas and dust, the ingredients of stars. Two of the arms, called Perseus and Scutum-Centaurus, seem to be more prominent and jam-packed with stars, while the Sagittarius and Outer arms have as much gas as the other two arms but not as many stars.
The new WISE study finds embedded star clusters in the Perseus, Sagittarius, and Outer arms.  Embedded star clusters are a powerful tool for visualising the whereabouts of spiral arms because the clusters are young and their stars have not yet drifted away and out of the arms. Stars begin their lives in the dense gas-rich neighbourhoods of spiral arms, but they migrate away over time. These embedded star clusters complement other techniques for mapping our galaxy, such as those used by radio telescopes, which detect the dense gas clouds in spiral arms.








By: NASA
SPHERE reveals earliest stage of planetary nebula formation 12 June: Some of the sharpest images ever made with the European Southern Observatory’s Very Large Telescope have, for the first time, revealed what appears to be an aging star giving birth to a butterfly-like planetary nebula. These observations of the red giant star L2 Puppis, from the ZIMPOL mode of the newly installed SPHERE instrument, also clearly show a close stellar companion. The dying stages of stars continue to pose astronomers with many riddles, and the origin of such bipolar nebulae, with their complex and alluring hourglass figures, doubly so.
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VLT/SPHERE image of the star L2 Puppis and its surroundings.

                                         ESO/P. Kervella

At about 200 light-years away, L2 Puppis is one of the closest red giants, stars known to be entering their final stages of life.ZIMPOL can produce images that are three times sharper than those from the NASA/ESA Hubble Space Telescope, and the new observations show the dust that surrounds L2 Puppis in exquisite detail. They confirm earlier findings, made using NACO, of the dust being arranged in a disk, which from Earth is seen almost completely edge-on but provide a much more detailed view. The polarization information from ZIMPOL also allowed the team to construct a 3-D model of the dust structures.
The astronomers found the dust disk to begin about 900 million km from the star - slightly farther than the distance from the Sun to Jupiter - and discovered that it flares outward, creating a symmetrical funnel-like shape surrounding the star. The team also observed a second source of light about 300 million km - twice the distance from Earth to the Sun - from L2 Puppis. This close companion star is likely to be another red giant of a similar mass, but younger. The combination of a large amount of dust surrounding a slowly dying star, along with the presence of a companion star, means that this is exactly the type of system expected to create a bipolar planetary nebula. These three elements seem to be necessary, but a considerable amount of good fortune is also still required if they are to lead to the subsequent emergence of a celestial butterfly from this dusty chrysalis.
By: ESO, Garching, Germany
The Hubble Telescope detects ‘sunscreen’ layer on distant planet  12 June:  NASA’s Hubble Space Telescope has detected a stratosphere, one of the primary layers of Earth’s atmosphere, on a massive and blazing-hot exoplanet known as WASP-33b. The presence of a stratosphere can provide clues about the composition of a planet and how it formed. This atmospheric layer includes molecules that absorb ultraviolet and visible light, acting as a kind of ‘sunscreen’ for the planet it surrounds. Until now, scientists were uncertain whether these molecules would be found in the atmospheres of large, extremely hot planets in other star systems.
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WASP-33b’s stratosphere was detected by measuring the drop in light as the planet passed behind its star (top). Temperatures in the low stratosphere rise because of molecules absorbing radiation from the star (right). Without a stratosphere, temperatures would cool down at higher altitudes (left).

NASA/Goddard


In Earth’s atmosphere, the stratosphere sits above the troposphere - the turbulent active-weather region that reaches from the ground to the altitude where nearly all clouds top out. In the troposphere, the temperature is warmer at the bottom - ground level - and cools down at higher altitudes. The stratosphere is just the opposite. In this layer, the temperature increases with altitude, a phenomenon called temperature inversion. On Earth, temperature inversion occurs because ozone in the stratosphere absorbs much of the Sun’s ultraviolet radiation, preventing it from reaching the surface, protecting the biosphere, and therefore warming the stratosphere instead.

Similar temperature inversions occur in the stratospheres of other planets in our solar system, such as Jupiter and Saturn. In these cases, the culprit is a different group of molecules called hydrocarbons. Neither ozone nor hydrocarbons, however, could survive at the high temperatures of most known exoplanets, which are planets outside our solar system. This leads to a debate as to whether stratospheres would exist on them at all.
Using Hubble, researchers have settled this debate by identifying a temperature inversion in the atmosphere of WASP-33b, which has about four-and-a-half times the mass of Jupiter. Team members also think they know which molecule in WASP-33b’s atmosphere caused the inversion - titanium oxide.
  By: NASA HQ, Washington, D.C., NASA's Goddard Space Flight Centre, Greenbelt, Maryland  

Rosetta's Philae lander wakes up from hibernation  14 June: Rosetta's Philae lander has woken up after seven months in hibernation on the surface of Comet 67P/Churyumov-Gerasimenko. For 85 seconds, Philae ‘spoke’ with its team on Earth, via Rosetta, in the first contact since going into hibernation in November. "Philae is doing very well: It has an operating temperature of –35° C and has 24 watts available," explains DLR Philae Project Manager Stephan Ulamec. "The lander is ready for operations." When analysing the status data, it became clear that Philae also must have been awake earlier: "We have also received historical data - so far, however, the lander had not been able to contact us earlier." Now the scientists are waiting for the next contact. There are still more than 8,000 data packets in Philae’s mass memory that will give the DLR team information on what happened to the lander in the past few days on Comet 67P/Churyumov-Gerasimenko.








By: ESA, Noordwijk, Netherlands
Different faces of Pluto emerging in new images from New Horizons  16 June: A series of new images obtained by NASA’s New Horizons spacecraft’s telescopic Long Range Reconnaissance Imager (LORRI) during 29 May - 2 June  show Pluto is a complex world with very bright and very dark terrain as well as areas of intermediate brightness in between. These images afford the best views ever obtained of the Pluto system. 
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These images, taken by New Horizons’ Long Range Reconnaissance Imager (LORRI), show four different ‘faces’ of Pluto as it rotates about its axis with a period of 6.4 days. All the images have been rotated to align Pluto's rotational axis with the vertical direction (up-down) on the figure, as depicted schematically in the upper left. From left to right, the images were taken when Pluto’s central longitude was 17, 63, 130, and 243 degrees, respectively. The date of each image, the distance of the New Horizons spacecraft from Pluto, and the number of days until Pluto closest approach are all indicated in the figure.


NASA/JHUAPL/SwRI

New Horizons scientists used a technique called deconvolution to sharpen the raw, unprocessed pictures that the spacecraft beams back to Earth; the contrast in these latest images also has been stretched to bring out additional details. Deconvolution can occasionally produce artefacts, so the team will be carefully reviewing newer images taken from closer range to determine whether some of the tantalizing details seen in the images released today persist. Pluto’s nonspherical appearance in these images is not real; it results from a combination of the image-processing technique and Pluto’s large variations in surface brightness. 
Since April, deconvolved images from New Horizons have allowed the science team to identify a wide variety of broad surface markings across Pluto, including the bright area at one pole that scientists believe is a polar cap. “Even though the latest images were made from more than 50 million km away, they show an increasingly complex surface with clear evidence of discrete equatorial bright and dark regions - some that may also have variations in brightness,” says New Horizons Principal Investigator Alan Stern of the Southwest Research Institute in Boulder, Colorado. “We can also see that every face of Pluto is different and that Pluto’s northern hemisphere displays substantial dark terrains, though both Pluto’s darkest and its brightest known terrain units are just south of, or on, its equator. Why this is so is an emerging puzzle.”
By: NASA, Johns Hopkins University Applied Physics Lab, Laurel, Maryland
Scientists find methane in Mars meteorites  17 June:  An international team of researchers has discovered traces of methane in Martian meteorites, a possible clue in the search for life on the Red Planet. They examined samples from six meteorites of volcanic rock that originated on Mars. The meteorites contain gases in the same proportion and with the same isotopic composition as the Martian atmosphere. All six samples also contained methane, which was measured by crushing the rocks and running the emerging gas through a mass spectrometer. The team also examined two non-Martian meteorites, which contained lesser amounts of methane. The discovery hints at the possibility that methane could be used as a food source by rudimentary forms of life beneath the Martian surface. On Earth, microbes do this in a range of environments.
By: Yale University, New Haven, Connecticut
Exoplanet smaller than Earth gets its size and mass measured  18 June: A team of astronomers has measured the mass and size of a Mars-sized planet orbiting a red dwarf star about 200 light years from our solar system. The planet, named Kepler-138b, is the first exoplanet smaller than Earth to have both its mass and its size measured.
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The planetary system harbouring Kepler-138 b, the first exoplanet smaller than Earth with both it mass and size measured. All three planets known to orbit the star have been characterised by NASA’s Kepler mission observing their transits, ie when the planets pass in front of the star. In this artist’s conception, the sizes of the planets relative to the star have been exaggerated. Kepler-138 b, in the foreground, is likely an airless rocky world. Because of the gravitational forces between the planets, the planets are shifted slightly from the positions that would be expected without their mutual gravitational interactions. This enabled their masses to be measured.



Danielle Futselaar, SETI Institute
Planet Kepler-138b is one of three planets that orbit the star Kepler-138 and that pass in front of it on every orbit as viewed from Earth - a manoeuvre that astronomers call a transit. "Each time a planet transits the star, it blocks a small fraction of the star's light, allowing us to measure the size of the planet," said Daniel Jontof-Hutter from Penn State.

"We also measured the gravity of all three planets, using data from NASA's Kepler mission, by precisely observing the times of each transit," Jontof-Hutter said. The astronomers also were able to measure the masses of these planets. "Each planet periodically slows down and accelerates ever so slightly from the gravity of its neighbouring planets. This slight change in time between transits allowed us to measure the masses of the planets," Jontof-Hutter said. After measuring both the mass and size of an exoplanet, astronomers then can calculate its density and its bulk composition. "Kepler-138b is less than 1/10 an Earth mass and half the size of Earth.”


By: Penn State University, University Park
Hot lava flows discovered on Venus  19 June: The European Space Agency’s (ESA) Venus Express has found the best evidence yet for active volcanism on Earth’s neighbouring planet.Seeing the planet’s surface is extremely difficult due to its thick atmosphere, but radar observations by previous missions to Venus have revealed it as a world covered in volcanoes and ancient lava flows. 



  Evidence for active volcanoes on Venus
Venus is almost exactly the same size as Earth and has a similar bulk composition, so it is likely to have an internal heat source, perhaps due to radioactive heating. This heat has to escape somehow, and one possibility is that it does so in the form of volcanic eruptions. Some models of planetary evolution suggest that Venus was resurfaced in a cataclysmic flood of lava around half a billion years ago. But whether Venus is active today has remained a hot topic in planetary science.

In 2010, scientists reported that the infrared radiation coming from three volcanic regions was different to that from the surrounding terrain. They interpreted this as coming from relatively fresh lava flows that had not yet experienced significant surface weathering. The flows were found to be less than 2.5 million years old, but the study could not establish whether there is still active volcanism on the planet. Evidence reported in 2012 also showed a sharp rise in the sulphur dioxide content of the upper atmosphere in 2006–2007, followed by a gradual fall over the following five years. Although changes in wind patterns could have caused this, the more intriguing possibility is that episodes of volcanic activity were injecting vast amounts of sulphur dioxide into the upper atmosphere.

Now, using a near-infrared channel of the spacecraft’s Venus Monitoring Camera (VMC) to map thermal emission from the surface through a transparent spectral window in the planet’s atmosphere, scientists have spotted localised changes in surface brightness between images taken only a few days apart. “These four ‘hot spots’ are located in what are known from radar imagery to be tectonic rift zones, but this is the first time we have detected that they are hot and changing in temperature from day to day. It is the most tantalizing evidence yet for active volcanism,” said Eugene Shalygin from the Max Planck Institute for Solar System Research (MPS) in Germany. “Our study shows that Venus, our nearest neighbour, is still active and changing in the present day,” said Håkan Svedhem from ESA.






By: ESA, Noordwijk, Netherlands
Veteran spacecraft reaches 60,000th lap around Mars, no pit stops  23 June: NASA’s Mars Odyssey spacecraft reached a major milestone today when it completed its 60,000th orbit since arriving at the Red Planet in 2001. Named after the bestselling novel 2001: A Space Odyssey by Arthur C. Clarke, Odyssey began orbiting Mars almost 14 years ago on 23 October 2001. On 15 December 2010, it became the longest-operating spacecraft ever sent to Mars and continues to hold that record today.
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Gale Crater, home to NASA's Curiosity Mars rover, shows a new face in this image made using data from the THEMIS camera on NASA's Mars Odyssey orbiter. The colors come from an image processing method that identifies mineral differences in surface materials and displays them in false colors.

NASA/JPL-Caltech/Arizona State University

Odyssey, which discovered widespread water ice just beneath the surface of the Red Planet, is still going strong today, serving as a key communications relay for NASA’s Mars rovers and making continued contributions to planetary science. “Odyssey will continue to help lay a foundation for the first humans to Mars in the 2030s through NASA’s Journey to Mars initiative” said Jim Green from NASA. “Upcoming observations will focus on what is happening in the Martian atmosphere in the morning, such as clouds, hazes, and fogs, and on frosts on the surface that burn off by later in the day,” said Jeffrey Plaut from the Jet Propulsion Laboratory. The planned drift to a morning-daylight orbit began in 2012, was accelerated in 2014, and will be completed with a manoeuvre in November to lock in the orbit timing so that each pass over the equator occurs at the same time of day.
                             By: JPL, Pasadena, California, NASA Headquarters, Washington, D.C.
NASA simulation suggests black holes may make ideal dark matter labs  24 June: A new NASA computer simulation shows that dark matter particles colliding in the extreme gravity of a black hole can produce strong, potentially observable gamma-ray light. Detecting this emission would provide astronomers with a new tool for understanding both black holes and the nature of dark matter, an elusive substance accounting for most of the mass of the universe that neither reflects, absorbs, nor emits light.
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A new computer simulation reveals that dark matter particles orbiting a black hole produce a strong and potentially detectable signal of high-energy gamma rays.

NASA Goddard's Space Flight Center Scientific Visualization Studio


“While we don’t yet know what dark matter is, we do know it interacts with the rest of the universe through gravity, which means it must accumulate around supermassive black holes,” said Jeremy Schnittman from NASA’s Goddard Space Flight Centre in Greenbelt, Maryland. “A black hole not only naturally concentrates dark matter particles, its gravitational force amplifies the energy and number of collisions that may produce gamma rays.”

In the simulation, dark matter takes the form of weakly interacting massive particles (WIMPS) now widely regarded as the leading candidate of what dark matter could be. In this model, WIMPs that crash into other WIMPs mutually annihilate and convert into gamma rays, the most energetic form of light. But these collisions are extremely rare under normal circumstances. Over the past few years, theorists have turned to black holes as dark matter concentrators where WIMPs can be forced together in a way that increases both the rate and energies of collisions. 
In this process, all of the action takes place outside the black hole’s event horizon, the boundary beyond which nothing can escape, in a flattened region called the ergosphere. Within the ergosphere, the black hole’s rotation drags space-time along with it and everything is forced to move in the same direction at nearly the speed of light. This creates a natural laboratory more extreme than any possible on Earth. The faster the black hole spins, the larger its ergosphere becomes, which allows high-energy collisions farther from the event horizon. This improves the chances that any gamma rays produced will escape the black hole.

By: NASA's Goddard Space Flight Center, Greenbelt, Maryland
ALMA detects first traces of carbon ‘smog’ permeating interstellar atmospheres of early galaxies  25 June: Astronomers study the elements scattered between the stars to learn about the internal workings of galaxies, their motion, and chemistry. To date, however, attempts to detect the telltale radio signature of carbon in the early universe have been thwarted, perhaps - as some have speculated - by the need to allow a few billion years more for stars to manufacture sufficient quantities to be observed across such vast cosmic distances.
New observations with the Atacama Large Millimetre/submillimetre Array (ALMA), however, readily detected the first faint traces of carbon atoms permeating the interstellar atmospheres of so-called normal galaxies, seen only 1 billion years after the Big Bang. This suggests that even though normal galaxies in the early universe were already brimming with carbon, they were not nearly as chemically evolved as similar galaxies observed just a few billion years later. In these later galaxies, most of the ionized carbon has condensed into dust grains - simple organic molecules like carbon monoxide (CO).

Using ALMA, astronomers surveyed an array of normal galaxies seen when the universe was only 1 billion years old. They detected the glow of ionised carbon filling the space between the stars, indicating these galaxies were fully formed but chemically immature when compared to similar galaxies a few billion years later. The ALMA data for four of these galaxies is shown in relation to objects in the COSMOS field taken with the Hubble Space Telescope.
ALMA (NRAO/ESO/NAOJ), P. Capak; B. Saxton (NRAO/AUI/NSF), NASA/ESA Hubble

ALMA, with its unprecedented sensitivity, was able to detect the faint millimetre ‘glow’ of ionised carbon in the interstellar atmospheres of nine distant young galaxies seen when the universe was only 7 percent of its current age. Atoms like carbon can become ionised by the powerful ultraviolet radiation emitted by bright massive stars. When galaxies first assembled during a period often referred to as ‘Cosmic Dawn’, most of the space between the stars was filled with a mixture of hydrogen and helium produced in the Big Bang. As subsequent generations of massive stars ended their brief but brilliant lives as supernovae, they seeded the interstellar medium with a fine dust of heavy elements, mostly carbon, silicon, and oxygen, which are forged in their nuclear furnaces.

Since carbon has an affinity for other elements, binding to make simple and complex organic molecules, it doesn’t remain in an unbound ionized state for very long. It is therefore typically found in much lower concentrations when compared with other heavy elements in the interstellar medium. This makes ionised carbon an excellent tracer of relatively young, un-evolved galaxies. “The fact that we see carbon in this peculiar state reveals that the concentrations of other heavier elements in the interstellar medium are relatively low,” said Peter Capak from the California Institute of Technology in Pasadena. “This is in stark contrast to galaxies just 2 billion years later, which are teeming with a dust of heavy elements and present a much lower concentration of ionized carbon.”
By: NRAO, Charlottesville, VA
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Mission: Mars  Part 1 The quest begins
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munication with Earth  

Although Venus is closer to Earth than Mars, its hostile environment means that man’s interest in other rocky planets in the Solar System has focussed almost entirely on the Red Planet.  However, exploring it has proved to be very challenging. Of the 55 missions to Mars, so far, the first of which took place in the 1960, only 26 (48%) have been successful. Failures have occurred at launch, during the 228 million kilometre journey, and on reaching the planet.  However, despite these setbacks and the adverse statistics, the desire to learn more about Mars has not waned.  In fact, it has increased, an impetus both fostering and fostered by a strengthening interest in the possibility of human colonisation of the planet.  At the end of 2014, there were two functioning scientific rovers on the surface seeking evidence on Mars’s current make-up and its past, and five orbiters surveying various aspects of the planet and its atmosphere.  

The race begins…

The Soviets were the first to send probes to Mars.  However, during the decade of the 1960s, all nine attempts failed.  Three failed at launch, three failed to reach near-Earth orbit, one failed during the procedure to place the probe into Mars trajectory, and two failed during inter-planetary orbit. These failures reflected the many technological weaknesses of the early stages of space exploration.  

The first Soviet probes, named 1960A and 1960B by NASA, were launched in 1960. Both only reached the edge of the atmosphere at 120 km altitude and failed to reach Earth orbit before falling back towards Earth.  Similarly, in 1962, Mars 1962A and 1962B proved to lack the thrust or physical strength to make the move into Earth orbit or escape the strength of Earth’s gravity. The Mars 1 probe, launched in late 1962, was the first to reach interplanetary orbit. It was a flyby mission designed to take photographs of the Martian surface and also to take measurements of a range of factors within its atmosphere.  Initially, communications worked well, but they stopped when the craft was about half way to Mars.  In 1965, one later probe (Zond 2) also lost communication with Earth while en route to Mars.  The remaining three missions (Zond 1 in 1964, 1969A and 1969B) all failed during launch, the latter associated with complications arising from use of a newly developed rocket.

The Americans were not idle during this decade. In fact, the Mariner 2 probe was the first to succeed in a flyby mission when it flew past Venus in late 1962, and their early missions to Mars were much more successful than those of the Soviets. Their first attempt to reach Mars, in late 1964, was with Mariner 3.  Its technical failure, when its solar panels did not open, was compensated for, however, by Mariner 4 which was launched 3 weeks later. After a 7½ month journey, from an altitude of about 10,000 km, it became the first spacecraft to provide close-up photographs of another planet, identifying the presence of impact craters. It also sent back information about atmospheric constituents (mostly CO2), pressure and temperature, and the apparent absence of a magnetic field.  This data was important both in existing design for Martian landers, and an early indicator of the small likelihood of life surviving on the red planet.

NASA followed its success with Mariner 4 with the first dual mission to Mars of Mariners 6 and 7 in 1969. During approach they photographed about 20% of the planet’s surface, confirming that the supposed canals on Mars were not present. Both craft also studied various aspects of the atmosphere of Mars.

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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