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HERMANUS ASTRONOMY CENTRE NEWSLETTER

JANUARY 2012
Welcome to the start of the fifth year of the Centre.  We wish you all the best for 2012, and hope you enjoy the various activities and resources which we offer members, visitors and the general public. We also welcome new members Cindy Harvey and Louis Willemse.   
We hope you find this month’s newsletter, and the attached information from magazines and comments from chairman John Saunders, interesting and informative.
2012 membership fees A reminder to those who have not already paid that the fees for next year are now due.  They are: Individuals: R120,  second family member, students and children: R70. They can be paid in cash at the monthly meetings, by cheque made out to Hermanus Astronomy Centre and mailed to Treasurer Pierre de Villiers, P O Box 267, Hermanus, or online. The ABSA bank details are as follows:  

Account name – Hermanus Astronomy Centre   

Account number – 9230163786  

Branch code – 632005.  

Reference – your name + ‘membership’
2012 Sky Guide  John Saunders may still have some copies available.  If you are interested, please contact him at shearwater@hermanus.co.za or on 028 314 0543
WHAT’S UP?

The three stars which form the belt of Orion, the hunter, are easily identified during the summer months. They are the 4th, 5th and 6th brightest star in the Orion constellation. Appearing to form a single row of stars, they are, in fact, located at differing distances from Earth, illustrating the effect of seeing 3-dimensional space as 2-dimensional. Their Arabic names all refer to their place in forming the belt. From our upside down perspective, Mintaka (Delta Orionis) (region of the belt) is at the left end of the belt. Approx 1000 ly away from Earth, it is a binary, the main star being a giant.  Alnilan (Epsilon Orionis) (string of pearls) is the middle of the trio, a single blue supergiant 1,300 ly away.  The faintest of the three is Alnitak (Zeta Orionis) (the girdle) forming the right side of the belt.  Also a binary system, it is 820 ly away.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  Forty-five members and visitors enjoyed an excellent turkey dinner and wonderful festive entertainment at Molteno’s restaurant in Onrus on 9 December. Particular thanks go to John and Irene Saunders, who worked hard to provide a very colourful and welcoming venue, and a variety of entertaining and educational activities throughout the evening.  These included clever ice-breaker anagrams of the name of each person attending the meal, a visual identification test of a series of spectacular photographs of galaxies, nebulae and clusters, and a quiz which included general topics with astronomical relevance as well as some more specific astronomical questions. The prizes awarded to those at winning tables weren’t ungenerous either!
Interest groups   Cosmology  The review of some of the DVDs in the ‘Cosmology’ series continues to be popular, with 18 and 17 people attending the two meetings on December.  The topic of ‘Giant black holes – construction and carnage (Lecture 21), presented on 5 December, led to a wide-ranging and informative discussion.  What appeared to be a less controversial topic ‘The stuff of the universe’ Lecture 4) also fostered lively discussion, particularly on the nature of dark energy and its role in the expansion of the universe.

Other activities Sidewalk astronomy   Despite the unpromising conditions, over thirty people attended the session scheduled for 30 December.  Making use of cloud filters and opportune gaps between clouds they were able to view the Moon, Jupiter and its moons, Venus and Alpha Centauri.  Unfortunately, no one was available to run the event scheduled for 31 December.
Whalecoast Conservation Fairy Forest and picnic   Centre members provided star gazing opportunities at this event, which was held on 17 December at Grotto Beach.  Jupiter and, to a lesser extent, Venus were of primary interest to the twenty or so people, including the Mayor, who participated, with much delight expressed at seeing ‘the lines’ (equatorial belts) on Jupiter as well as its moons.  Views of the Orion nebula rated as highly as Jupiter.  Stars including Rigel, Betelgeuse and Aldebaran were also pointed out, enabling people to learn about what their different colours  say about their masses, temperatures and lifetimes.  Also popular was the open cluster Pleides.
Whale talk article  An article by John Saunders on the Aurorae – Borealis and Australis, including some stunning photographs, was published in the December/January issue.
THIS MONTH’S ACTIVITIES

Monthly centre meeting  This will take place on 26 January at 7 pm at SANSA.  The topic ‘Galaxy evolution and galaxy clusters’ will be presented by David Gilbank from the SAAO in Cape Town.  
Weather permitting, there will be an opportunity for stargazing from the SANSA car park. An entrance fee of R20 will be charged per person for non-members and R10 for children & students.  

Interest group meetings  The Cosmology group meets on the first and third Monday of every month at 7 pm at SANSA.  At each meeting, a ‘Cosmology’ DVD lecture will be re-screened, followed by discussion led by a group member.  Lectures for consideration in December are: 9 January: ‘Measuring distances’ (Lecture 6), and 23 January: ‘Dark matter and dark energy – 96%’ (Lecture 9). 

Visitors who attend for one evening are welcome for free, but will need to join the Centre if they wish to attend further meetings.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Beginner’s astronomy  The first meeting for 2012 will take place on 16 January at 7 pm at SANSA.  Weather permitting, it will be followed by stargazing from the SANSA car park.

An entrance fee of R20 will be charged per person for non-members and R10 for children & students.  To attend, please contact John Saunders at shearwater@hermanus.co.za or on 028 314 0543 to reserve a place.

Other activities  Sidewalk astronomy sessions will take place, weather and equipment availability permitting, on Friday 27 January and Saturday 28 January at Gearing’s Point.  They will start at around 8 pm.  An e-mail will be sent out nearer the time to confirm the event.
FUTURE ACTIVITEIS
Trip to Cape Town  Now that work on the restoration of the McLean telescope at the observatory has been completed, planning for a visit to Cape Town in 2012 will begin.
2012 MONTHLY MEETING DATES 

These take place at 7 pm at SANSA (formerly HMO).  Details for 2012 are:

26 January        ‘Galaxy evolution & galaxy clusters’ by David Gilbank, SAAO, CT

23 February      AGM

22 March          Topic: TBA  Presenter: Kechil Kirkham, ASSA, Cape Centre.  

26 April   
     ‘The cosmic time machine’ by Michellle Knights, UCT
24 May
     ‘The Hertzsprung-Russell diagram made easy’ by Pierre de 




Villiers, committee member
21 June
     Topic: TBA  Presenter: Johan Retief,  Centre member
19 July
     ‘Optical instrumentation at SALT‘  by Lisa Crause, SAAO, CT
23 August 
     ‘Topic: TBA  Presenter: Case Rijsidjk

20 September   ‘Tracking satellites and astronomical objects’ by Greg 




Roberts, amateur astronomer and satellite chaser

18 October 
     Topic and presenter: TBA 
15 November    ‘The Herschels’ by John Saunders

14 December.    Christmas party
EDUCATION CENTRE AND OBSERVATORY
Progress with the planning process has been delayed by closure of municipal departments during the festive season.  It will resume again this month.
ASTRONOMY NEWS FROM STEVE KLEYN 
Is Vesta an asteroid or a minor planet?  9 December 2011:
NASA's Dawn spacecraft spent the last four years voyaging to asteroid Vesta – and may have found a planet.  Vesta was discovered over two hundred years ago but, until Dawn, has been seen only as an indistinct blur and considered little more than a large, rocky body.  Now the spacecraft's instruments are revealing the true complexity of this ancient world. 

"We're seeing enormous mountains, valleys, hills, cliffs, troughs, ridges, craters of all sizes, and plains," says Chris Russell, Dawn principal investigator from UCLA.  "Vesta is not a simple ball of rock. This is a world with a rich geochemical history.  It has quite a story to tell!" 
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Like Earth and other terrestrial planets, Vesta has ancient basaltic lava flows on the surface and a large iron core. It also has tectonic features, troughs, ridges, cliffs, hills and a giant mountain. False colours in this montage represent different rock and mineral types. 

In fact, the asteroid is so complex that Russell and members of his team are calling it the "smallest terrestrial planet."  Vesta has an iron core, notes Russell, and its surface features indicate that the asteroid is "differentiated" like the terrestrial planets Earth, Mercury, Mars, and Venus.  Differentiation is what happens when the interior of an active planet gets hot enough to melt, separating its materials into layers. The light material floats to the top while the heavy elements, such as iron and nickel, sink to the centre of the planet. 

Researchers believe this process also happened to Vesta. The story begins about 4.57 billion years ago, when the planets of the Solar System started forming from the primordial solar nebula. As Jupiter gathered itself together, its powerful gravity stirred up the material in the asteroid belt so objects there could no longer coalesce.  Vesta was in the process of growing into a full-fledged planet when Jupiter interrupted the process. 

Although Vesta’s growth was stunted, it is still differentiated like a true planet.  "We believe that the Solar System received an extra slug of radioactive aluminium and iron from a nearby supernova explosion at the time Vesta was forming," explains Russell.  "These materials decay and give off heat.  As the asteroid was gathering material up into a big ball of rock, it was also trapping the heat inside itself." 

As Vesta’s core melted, lighter materials rose to the surface, forming volcanoes and mountains and lava flows.  "We think Vesta had volcanoes and flowing lava at one time, although we've not yet found any ancient volcanoes there," says Russell.  "We're still looking. Vesta's plains seem similar to Hawaii's surface, which is basaltic lava solidified after flowing onto the surface. 

Vesta has so much in common with the terrestrial planets. Should it be formally reclassified from "asteroid" to "dwarf planet"?  "That's up to the International Astronomical Union, but at least on the inside, Vesta is doing all the things a planet does."  If anyone asks Russell, he knows how he would vote. 
Author: Dauna Coulter | Editor: Dr. Tony Phillips | Credit: Science@NASA
Kepler discovers Earth-size exoplanets 20 December 2011: 
NASA's Kepler mission has discovered the first Earth-size planets orbiting a sun-like star outside our solar system. The planets, called Kepler-20e and Kepler-20f, are too close to their star to be in the so-called habitable zone where liquid water could exist on a planet's surface, but they are the smallest exoplanets ever confirmed around a star like our Sun.

The discovery marks the next important milestone in the ultimate search for planets like Earth. The new planets are thought to be rocky.  Kepler-20e is slightly smaller than Venus, measuring 0.87 times the radius of Earth. Kepler-20f is a bit larger than Earth, measuring 1.03 times its radius.  Both planets reside in a five-planet system called Kepler-20, approximately 1,000 light-years away in the constellation Lyra. Kepler-20e orbits its parent star every 6.1 days and Kepler-20f every 19.6 days. These short orbital periods mean very hot, inhospitable worlds. Kepler-20f, at 800°Fahrenheit, is similar to an average day on the planet Mercury. The surface temperature of Kepler-20e, at more than 1,400° Fahrenheit, would melt glass.

"This discovery demonstrates for the first time that Earth-size planets exist around other stars, and that we are able to detect them.”  Scientists are not certain how the system evolved but they do not think the planets formed in their existing locations.  They theorize the planets formed farther from their star and then migrated inward, likely through interactions with the disk of material from which they originated.  This allowed the worlds to maintain their regular spacing despite alternating sizes.

The Kepler space telescope detects planets and planet candidates by measuring dips in the brightness of more than 150,000 stars to search for planets crossing in front, or transiting, their stars. The Kepler science team requires at least three transits to verify a signal as a planet.

For more information about the Kepler mission and to view the digital press kit, visit: http://www.nasa.gov/kepler

Production Editor: Dr. Tony Phillips | Credit: Science@NASA 

Space mountain produces terrestrial meteorites 30 December 2011:

When NASA's Dawn spacecraft entered orbit around giant asteroid Vesta in July, scientists fully expected the probe to reveal some surprising sights. But no one expected a 13-mile high mountain, two and a half times higher than Mount Everest, to be one of them.

The existence of this towering peak could solve a longstanding mystery: How did so many pieces of Vesta end up right here on our own planet? 
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A side view of Vesta's great south polar mountain.

For many years, researchers have been collecting Vesta meteorites from "fall sites" around the world.  The rocks' chemical fingerprints leave little doubt that they came from the giant asteroid.  Earth has been peppered by so many fragments of Vesta, that people have actually witnessed fireballs caused by the meteoroids tearing through our atmosphere.  Recent examples include falls near the African village of Bilanga Yanga in October 1999 and outside Millbillillie, Australia, in October 1960.

"Those meteorites just might be pieces of the basin excavated when Vesta's giant mountain formed," says Dawn PI Chris Russell of UCLA.  Russell believes the mountain was created by a 'big bad impact' with a smaller body; material displaced in the smash-up rebounded and expanded upward to form a towering peak.  The same tremendous collision that created the mountain might have hurled splinters of Vesta toward Earth.

"Some of the meteorites in our museums and labs," he says, "could be fragments of Vesta formed in the impact -- pieces of the same stuff the mountain itself is made of."  To confirm the theory, Dawn's science team will try to prove that Vesta's meteorites came from the mountain's vicinity.  It's a "match game" involving both age and chemistry. "Vesta formed at the dawn of the solar system," says Russell.  "Billions of years of collisions with other space rocks have given it a densely cratered surface."

The surface around the mountain, however, is tellingly smooth.  Russell believes the impact wiped out the entire history of cratering in the vicinity.  By counting craters that have accumulated since then, researchers can estimate the age of the landscape. 
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Cross-section of the south polar mountain on Vesta with the cross sections of Olympus Mons on Mars, the largest mountain in the solar system, and the Big lsland of Hawaii as measured from the floor of the Pacific, the largest mountain on Earth. These latter two mountains are both shield volcanoes. Credit: Russell et. al. (2011), EPSC 

"In this way we can figure out the approximate age of the mountain's surface. Using radioactive dating, we can also tell when the meteorites were 'liberated' from Vesta.  A match between those dates would be compelling evidence of a meteorite-mountain connection."  For more proof, the scientists will compare the meteorites' chemical makeup to that of the mountain area. "Vesta is intrinsically but subtly colourful. Dawn's sensors can detect slight colour variations in Vesta's minerals, so we can map regions of chemicals and minerals that have emerged on the surface. Then we'll compare these colours to those of the meteorites."

Could an impact on Vesta really fill so many museum display cases on Earth? Stay tuned for answers.. 

Author: Dauna Coulter | Editor: Dr. Tony Phillips | Credit: Science@NASA

More Information: After revealing more Vesta surprises, Dawn will depart next summer for Ceres, where it will arrive in 2015. 

DID YOU KNOW?

Space exploration. Part 8: More steps to….the Moon: the Ranger and Surveyor programmes

Ranger programme

In preparation for the long-term goal of a US Moon landing, the objective of this programme, which ran from 1959 to 1965, was use of robotic missions to obtain the first US close-up images of the Moon. Carrying a number of cameras, and designed to return images until the probes were destroyed on lunar impact, only three of the 9 missions were successful. This programme ran at the same time as the Soviet Luna programme, but the Soviets were successful with early missions, and notched up several ‘firsts’ before any of the American missions was fulfilled.

Ranger was designed in 3 phases, or blocks, each to have different mission objectives and progressively more advanced designs built on earlier work.  The failure of the first 6 Ranger missions possibly largely reflects the fact that most elements of spacecraft design, engineering and propulsion, and two-way communication and tracking systems were untested before Ranger, making the early missions prototype tests.  In 1961, Rangers 1 and 2 (Block 1) reached intended low Earth orbit, but the spacecraft were unable to stabilise themselves, collect solar power, or survive for long.  Rangers 3, 4 and 5 (Block 2) were launched at the Moon in 1962, but, for different technical reasons, all missed it.

Eventually, in 1964 and 1965, the third block of Ranger probes all successfully impacted the Moon, but the cameras on Ranger 6 failed.  Ranger 7 became the first US probe to successfully transmit close images of the lunar surface, taken during the final minutes before impact.  The images confirmed that craters caused by impacts are the dominant features on the lunar surface, even on the seemingly smooth plains.  Larger craters were found to be, themselves, impacted by smaller ones, with some impact marks being as small as the cameras could discern – 50 cm in diameter.  Images from Ranger 5 also identified that light-coloured material radiating from some larger craters was debris which had been blasted out by impacts.  

Images from Ranger 8 photographed a different area of the Moon.  Its images covered a wider area than Ranger 7 had, but confirmed the earlier findings.  Taking advantage of very low level sunlight, images from Ranger 9 confirmed both the crater-on-crater character and generally rolling contours of the lunar surface.  Overall, the Ranger programme proved to be a steep learning curve for space engineers, and a limited, but very useful, source of information for lunar scientists.  Despite its problems, it did make an important contribution to progress towards achievement of the goal of a lunar landing. 

Surveyor programme

Surveyor spacecraft

On exhibition at the Air

And Space Museum, Washington

Part of the supportive preparations for the Apollo programme, the primary goal of the 7 Surveyor robotic spacecraft sent to the surface of the Moon between 1966 and 1968, was to demonstrate the feasibility of soft lunar landings.  All seven craft reached the Moon, but 2 failed to achieve a soft landing.  Designed as single journey missions which did not orbit the Moon, but descended directly from an impact trajectory, all 7 spacecraft are still on the Moon.  Although the Soviets had achieved several ‘firsts’ with the similar Luna programme, some Surveyor missions also achieved ‘firsts’.

Achievement of a soft lunar landing was a particular design and engineering challenge, one which justified a separate programme in parallel with the Apollo programme.  The terminal descent guidance and control system, throttle engines, and radar systems necessary to determine the lunar landers altitude and velocity all needed to be tested in the challenging environment of the Moon before they could be used for manned missions.  In addition to soft landings, Surveyor missions also needed to test the nature and chemical composition of the lunar surface and soil, to determine whether astronauts would be able to safely function on it.

While 5 of the Surveyor craft successfully made soft lunar landings, Surveyor 2 and 4 crashed.  Each mission lasted approximately 65 hours, with probes landing in different lunar locations, in order to provide breadth of information. The landing of Surveyor 1 on the Moon was the first time a US spacecraft had ever landed on another celestial body.  Taking place four months after the Soviet probe Luna 9 had made the first ever soft landing, the Surveyor 1 success demonstrated how close the US was to the USSR in the Space Race.  Like Luna 9, Surveyor transmitted images to Earth via a TV camera.  It did not carry instruments to undertake scientific experiments, but did sent back scientific measurements from gauges and other sensors which provided data relevant to the Apollo programme.

Surveyor 3 was the first spacecraft to inadvertently lift off from the Moon’s surface.  Its engines failed to shut down and it bounced off the lunar surface twice before landing safely.  In 1969, crew from Apollo 12, which landed near Surveyor 3, collected parts from the probe for analysis, partly to identify the reason for the engine malfunction, and partly to analyse the effects of prolonged exposure to the lunar environment.  In addition to TV cameras, Surveyor 3 was the first probe to carry a scoop to sample lunar soil.  The process of digging, collecting and returning the soil samples was filmed by the cameras, enabling scientists to visually determine characteristics of the soil.

Building on findings from earlier missions, instead of a lunar scoop, Surveyor 5 carried analytical equipment to test the chemical composition of the lunar surface. The probe also sent back extensive TV images and other data for 2 weeks after its landing.  Virtually identical to Surveyor 5, Surveyor 6 sent back similar data relevant to its landing site.  However, it was also the first spacecraft to lift off from the lunar surface when its engines were restarted. They lifted it a few metres off the surface, moved it a short distance, then landed it safely again.  Similar to earlier Surveyor spacecraft in many ways, Surveyor 7 also carried more advanced and additional scientific equipment which enabled it to send back even more data on characteristics of the lunar surface and environment.  Surveyor 7 was the first lunar probe to detect the faint glow on the lunar horizon after dark, now thought to be light reflected from electro-statically raised moon dust.

* Programmes highlighted in bold* are covered in other parts of this series

Sources: http://en.wikipedia.org, www.filer.case.edu/~sjr16/advanced/index.html
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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