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HERMANUS ASTRONOMY CENTRE NEWSLETTER

DECEMBER 2011

We hope you find this month’s newsletter and the attached photos from the trip to Carnarvon interesting and informative. We welcome new member Pat Gaede.   

2012 membership fees 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, PO Box 267, Hermanus, 7200, or online. The ABSA bank details are as follows:  

Account name – Hermanus Astronomy Centre   

Account number – 9230163786  

Branch code – 632005.  

Reference – your name + ‘membership’

Trip to Carnarvon  John Saunder’s report on the very successful visit on the weekend of 11-13 November to the KAT-7 radio telescopes near Carnarvon and the fossils at Fraserburg is included below.    
WHAT’S UP?

Those enjoying the late summer evenings this month have the opportunity to observe a meteor shower. These consist of particles left behind by comets as they pass the Sun. Some occur annually, and, in December, it is the Geminids which can be observed.  This year, their duration is 4 – 16 December, with the show peaking on the 14th.  They will be visible low to the north-east in the constellation Gemini (identifiable by the two bright stars Castor and Pollux) from 23.30 – 03.00.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  On 3 November, Auke Slotegraaf’s scheduled presentation on Sir John Herschel was, in fact, largely a presentation on the life and work of James Dunlop.  
In 1820 Dunlop was employed by Sir Thomas Brisbane, a fellow Scot and the new Governor of New South Wales, to run the observatory he was building at Parramatta, a distant 23 km from the fledging settlement of Sydney.  Dunlop’s task was to record astronomical observations in a new accurate star catalogue.  From 1823-1826, working in challenging circumstances with a small refracting telescope, he made 40,000 observations, cataloguing nearly 7,500 stars.  In 1828, back in the UK, Sir John Herschel publicly praised the pioneering work he had done in Australia, discovering, when he attempted to undertake confirmatory observations from Dunlop’s catalogue in the Cape in the 1830s, that many of the details recorded by Dunlop were inaccurate, mostly as a result of poor quality equipment. With the aid of a more advanced telescope, Herschel later updated and added to Dunlop’s catalogue.     
Interest groups   Cosmology  On 7 November, 18 people watched the ‘Cosmology’ series lecture 20 ‘From child to maturity – galaxy evolution’.  The general discussion afterwards covered a wide range of topics, several of which, it was agreed, warrant deeper future consideration by the group.  Nineteen people viewed the DVD of Lecture 3 ‘Overall cosmic properties’ on 21 November.  The nature and characteristics of time became the focus of the discussion which followed. This included viewing of a short video about time considered from a cosmological perspective, which itself stimulated further discussion and raised a number of questions, again for possible debate at future meetings.  
Trip to Carnarvon  John Saunders reports as follows: “On Thursday 10 November, along with HAC members Steve & Meg Kleyn, Laura Norris & Johan & Helena Retief, Irene and I left Hermanus en route to Carnarvon in the Northern Cape to visit the KAT-7 and MeerKAT sites.

The seven of us decided to break the journey with a visit to Fraserburg to see the fossil museum and in particular the area the Karoo that dinosaur footprints can be seen. We were not disappointed. We visited the museum on the Friday morning after spending the night in Fraserburg. The museum is very small, with just one room set aside for fossil relics, but contained several ‘part’ skeletons of dinosaurs from two hundred and fifty million years ago plus some fossils of fish and ferns. The museum also held many artefacts from Victorian times in Fraserburg. Johan Retief noticed a horse-drawn hearse, still in excellent condition, that his great-grandfather had built.

Don Pedro the museum curator took us to the site to see the dinosaur footprints which only came to light when the walls of a small reservoir were breached and the water washed away years of mud and sand to then reveal their hidden prize. Don took along a bottle of water which he poured onto some of the footprints to make them easier to see. It was a breathtaking sight to see where these large animals had once trod all those millions of years ago. There were also trails made by the creature’s tails and other invertebrates such as worms. 
Later that day, we all drove to Carnarvon to meet up with ten other HAC members for the planned Saturday (12 November) morning visit to KAT-7. Having dined in the superb Meerkat restaurant in Carnarvon on the Friday, four 4 x 4’s travelled the 75 km’s of dirt road to KAT-7 the next day. We were to be met by our guide for the day, one of South Africa’s eminent professional radio astronomers, Sean Passmore.

The seven huge radio dishes appeared on the horizon and there was an air of excitement as we drew nearer to the site. Sean Passmore met us at the security gate and we drove in convoy up to his operations centre with the radio dishes immediately outside on the concourse.

We spent the next two and a half hours being shown around. Although Sean understands fully how the 11 metre Gregorian dishes work, quite understandably he didn’t know much about the engineering detail. Fortune must have been looking down on us, however, as two of the technical engineers from the electronics company Tellumat, who designed and manufactured the components of the telescopes, joined our tour and had the answers to all of our group’s questions concerning the technical data on such things as how the cooling system works.
Radio telescope feeds are cryogenically cooled to very low temperatures in order to both reduce internally generated interference (known as "noise"), and to achieve the greatest possible sensitivity, as radio sources in the cosmos are very weak. In the case of KAT-7, the feeds are cooled to a temperature of 70 Kelvin, or –203˚C.

For example, last year four of the KAT-7 dishes, then fitted with uncooled feeds, imaged the Centaurus A radio galaxy. The new image of the galaxy taken by the fitted KAT-7 has a far higher resolution, because of the cooled feeds and because all seven dishes were employed.

Although all seven dishes of KAT-7 are fully operational and much good work is being done studying such remote objects as the distant radio galaxy Centaurus-A, it is actually a precursor test-bed for the MeerKAT project of sixty four dishes due to commence building work next year, to be fully operational in 2016.  MeerKAT itself is intended as a precursor to the €1.5-billion international Square Kilometre Array (SKA) radio telescope.
After leaving the KAT-7 site we returned along the 75 km dirt road to Carnarvon for another superb dinner at the Meerkat restaurant in Carnarvon before driving home the next day.”
THIS MONTH’S ACTIVITIES

Monthly centre meeting  This will take the form of the annual Christmas party, being held on 9 December at Molteno’s restaurant in Onrus. The start time is 7 pm (19h00).  It is now fully booked.
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: 5 December: ‘Giant black holes – construction and carnage’ (Lecture 21), and 19 December: ‘The stuff of the universe’ (Lecture 4). 

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
Other activities  Sidewalk astronomy sessions will take place, weather permitting, on Friday 2 December and Saturday 3 December at Gearing’s Point. They will start at around 8 pm.

An article by Johan Retief titled ‘The star of Bethlehem’  will be published in the December issue of the Fisherhaven Focus  
FUTURE ACTIVITEIS

Beginner’s astronomy  The next meeting will take place early in 2012. The 2012 schedule will be circulated in due course.

2012 MONTHLY MEETING DATES 
These will take place at 7 pm at SANSA (formerly HMO).  Details for early 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

Other dates:   24 May, 21 June, 19 July, 23 August, 20 September, 18 October, 15 November, and 14 December.  

EDUCATION CENTRE AND OBSERVATORY

A total of 23 letters, from 19 complainants, was received in response to publication by Overstrand Municipality of the Centre’s application for a lease to build the Education centre and observatory on Rotary Way.  This number was noticeably lower than the 65 complainants who responded during the previous public participation opportunity.

Committee members, led by Pierre de Villiers, are currently preparing a positive response to the objections, for submission to the Musicality.  
While working through the stages of the planning process continues, so do efforts to raise the funding necessary to complete the process.  Our thanks go to those who have responded to the ‘Friends of the Observatory’ pledge campaign. We continue to welcome any size donation, small or large.  Contributions can be in the form of cash, cheque or online transfer, either as one payment or on a monthly payment basis.  For online donations, the ABSA bank details given above in the introduction are the same.  It is important to identify that the monies are a ‘pledge’ and, unless you wish to remain anonymous, to include your name.  If you have any queries regarding the pledge campaign, please contact John Saunders.
ASTRONOMY NEWS FROM STEVE KLEYN 

Mars Rover Curiosity Takes Off  NASA began a historic voyage to Mars with the 26 November launch of the Mars Science Laboratory, which carries a car-sized rover named Curiosity. Lift-off from Cape Canaveral Air Force Station aboard an Atlas V rocket occurred at 10:02 am. EST. 
"We are very excited about sending the world's most advanced scientific laboratory to Mars," NASA Administrator Charles Bolden said. "MSL will tell us critical things we need to know about Mars, and while it advances science, we'll be working on the capabilities for a human mission to the Red Planet and to other destinations where we've never been." 

Another Origin for Cosmic Rays  Some superfast particles arriving at Earth may originate from shock waves in turbulent stellar clusters, a gamma-ray study published in Science suggests. The observations are the first firm direct evidence of a longstanding theory for the origin of these particles, called cosmic rays, but they don’t do anything for another, even longer-standing theory in favour of supernova remnants. 
Cosmic rays were first discovered in 1912 by Victor Hess, Nobel Prize winner for this discovery. Until the 1930s scientists thought cosmic rays were some sort of electromagnetic wave, hence their name. But the deceptively dubbed ‘rays’ are actually speedy charged particles whizzing through the universe. They’re mostly protons from hydrogen atoms stripped of their electrons, but can also be heavier atomic nuclei, electrons, and other subatomic particles. 

Yet even after 99 years, astronomers still don’t know for sure where cosmic rays receive their energy boost. The problem with figuring out where cosmic rays come from is that they appear to come from everywhere. Because they’re charged particles, cosmic rays react to whatever magnetic fields they encounter, and there are a lot of magnetic fields in galaxies, whether from stars or planets or even the  galaxy itself. By the time the particles reach Earth, they’re hitting us from all sides. 
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  Gamma rays don’t have this problem. The most 
  energetic photons in the universe, gamma rays 
  basically travel in straight lines from their  

  sources to us. And because cosmic rays are
  stupendously energetic, they produce gamma  

  rays when they run into stuff.

  Astronomers have used gamma rays to probe 
  likely sites of cosmic ray acceleration. For 
  several decades researchers have suspected 
  that our galaxy’s rays come from supernova 
  remnants, and X-ray and gamma-ray 
  observations do indicate that electrons are 
  being accelerated to high energies at remnants’ 
  shock fronts as they slam into surrounding gas 
  and dust, sending the electrons surfing in and 
  out of the blast wave. But there’s no conclusive 
  evidence of proton and nuclei acceleration, and 
  these heavier particles make up 99% of cosmic 
  rays, says Isabelle Grenier (Paris Diderot University and CEA Saclay), a coauthor on the new study. “We have no smoking gun,” she says. “We have very strong hints, but no proof.”

To hunt for cosmic rays’ origin, Grenier and her colleagues turned the Fermi Gamma-ray Space Telescope’s Large Area Telescope to point at the star-forming region Cygnus X, a tumultuous section of space about 4,500 light-years away filled with billows of 1,000 miles per second stellar winds and strong UV radiation from young stars. The team detected a diffuse gamma-ray glow from inside a superbubble blown out by the young, massive members of two of the region’s star clusters, Cyg OB2 and NGC 6910. What’s more, the radiation looks like it’s coming from protons, not electrons.

The average energies observed are much higher than the energies of cosmic rays near Earth. Add that higher energy to the emission’s confinement (meaning, the 
particles haven’t had a chance to move very far from their energizing source), and the fact that the gamma rays come from protons, and it looks like the team’s caught, “freshly accelerated cosmic rays” that haven’t slowed down to near-Earth energy levels yet.

The diffuse gamma-rays are completely confined to the superbubble created by the stars’ strong winds, even edged by an infrared-emitting shell of dust grains heated by the intense starlight. That made the researchers turn to a second theory for cosmic ray production, one involving exactly this kind of environment. Astronomers have suspected since the 1980s or so that cosmic rays may also come from clusters of massive, young stars called OB associations, where the O and B stand for the two hottest, most massive types of the family of stars that fuse hydrogen in their cores. The suspicion stems from the cosmic rays’ composition. Many of the common heavier elements, such as carbon and silicon, are about as abundant among the particles as they are in the solar system, but there are some elements that are overrepresented. Particularly, a heavy isotope of neon, neon-22, is about five times as abundant in cosmic rays as it is in the solar system. But Ne-22 is seen in the outer layers thrown off by really massive, young, windy stars called Wolf-Rayet stars. Overall, the cosmic rays’ chemical makeup suggests that about 20% are created by WR stars, while the rest are other particles found in the interstellar medium, the stuff between the stars.

A sizable fraction of cosmic rays may be born in WR stars’ massive outflows, but that’s not necessarily where they gain their energy. In 1999 Richard Mewaldt (Caltech) and his colleagues reported the presence in cosmic rays of the cobalt isotope cobalt-59. Co-59 is a daughter isotope, an atom formed by the radioactive decay of nickel-59 when that atom captures an electron and shoves it together with one of its proton to make a neutron. Such a snatch can’t happen when the nickel atom’s nucleus is accelerated to high energies and stripped of its electrons, as cosmic ray particles are. That means that the nuclei that make up cosmic rays aren’t born with their high energies: they hang around a while — about 100,000 years, the team concluded — before being sped up and out into interstellar space.

“This rules out a supernova accelerating its own ejecta,” Mewaldt says, although some of the heavier cosmic ray nuclei probably first formed in supernova explosions. “But [it] is consistent with accelerating cosmic rays from a region where massive stars are born, a region that will be enriched in WR material because of the high-velocity winds of these stars.”

Grenier’s team didn’t measure specific chemical composition, so they don’t know what the cosmic rays are made of. Whatever the ingredients — and they’re probably a combination of interstellar medium, old supernova ejecta, and outflows from an earlier batch of Wolf-Rayet stars — it looks like they’re now being accelerated by the current stellar clusters’ winds. “This is a very important paper,” says Mewaldt of Grenier’s study, “because it provides the first direct evidence for the distributed acceleration of cosmic rays in OB associations.”

The cosmic rays are still confined in a “cocoon” because they can’t spread out fast in the torrid environment inside the superbubble, Grenier says. The massive stars are only a few million years old, and their powerful winds and ultraviolet radiation create a maelstrom inside the cavity, twisting magnetic fields into tangles that trap the cosmic rays. Over time the particles will escape into quieter regions, but what happens to their energies while inside the cocoon remains a mystery.

It’s an important mystery. Low-energy cosmic rays (at least, lower energy than the ones the team observed) “are very, very important for the structure of the clouds of the gas from which we form stars,” Grenier explains. Dense clump of clouds eventually collapse under their own gravity to make stars. While the clouds are pretty opaque to light, cosmic rays can sneak inside, bringing with them heat and catalyzing the formation of molecules. How that heat and chemistry influence star formation isn’t known, and Grenier is pursing the question with her colleagues. 

Source: Camille Carlisle, Sky and Telescope, 23 November 23, 2011

DID YOU KNOW?

Space exploration. Part 7: Steps to the Moon: Project Gemini

Steps to the Moon:  Project Gemini
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which prevented docking.  

Run in parallel to the Apollo programme, Project Gemini was designed to develop and test the spacecraft design and engineering, equipment and procedures necessary to land a man on the Moon.  These included a number of American ‘firsts’: first manned spacecraft to include an onboard computer, first multi-manned missions (the name ‘Gemini’ referred to the 2-man crews used in this programme), first space-walk, first rendezvous and docking procedures, and first missions long enough for a journey to the Moon and back.  There had also been an intention to develop ground, rather than water landings, but this was shelved.

The project, which ran from 1964–1966, consisted of 12 missions, 10 manned, all using Titan II rockets.  Gemini 1 and 2 were un-manned test flights.  Whilst the former was an orbital mission designed to test the structural integrity of the new spacecraft and the new tracking and communication systems, the latter was a sub-orbital flight intended to test the spacecraft’s heat shield.  Like Gemini 1, Gemini 3 made 3 orbits of Earth.  The main task of the 2-man crew was to test the new, manoeuvrable spacecraft.  Apart from a few small problems, systems designed to enable the craft to be moved in several ways worked well.  

The June 1965 4 day Gemini 4 mission marked the first American multi-day flight and the first American space-walk or extra-vehicular activity (EVA), which lasted 20 minutes.  The astronauts also undertook a number of scientific experiments necessary for Apollo success eg. use of a sextant for celestial navigation, and physiological measurements.  A planned attempt to space rendezvous with the spent upper stage of its Titan rocket was unsuccessful.  Although the first US EVA took place 3 months after the Soviets had achieved this ‘first’, it demonstrated that the US was fast catching up with the Soviets in the Space Race. The Gemini 4 launch did include a world ‘first: the first time a satellite enabled viewers in other countries to watch the event on television.            

In flight for almost the 8 days which would be needed for a Moon mission, the Gemini 5 mission demonstrated that the new fuel cells necessary to generate sufficient electricity for longer missions were up to the task.  Again, the astronauts made a number of astronomical and physiological measurements, as well as Earth photography.  A space rendezvous, this time with a pod deployed from the spacecraft, was, again, not achieved, although the astronauts were able to evaluate the guidance and navigation systems for a future rendezvous.

Gemini 6 and 7 orbited concurrently, and, finally, achieved the first US space rendezvous. At 30 cm apart, they could also have docked, if they had been equipped to do so.  Originally scheduled to launch in October 1965 and dock with an unmanned target vehicle, a control failure of the Gemini 6 vehicle meant the mission had to be cancelled.  Instead, in December 1965, a meeting of two, manned Gemini craft took place.  As had been planned for the original, cancelled, mission, the Gemini 6 splashdown was the first to be televised live.  In addition to the rendezvous, the crew of Gemini 7 also achieved a world first of just under 14 days in space, a record for the longest spaceflight which would last for five years.  The astronauts undertook the largest numbers of experiments of any Gemini mission, including studies of nutrition in space and testing a new lightweight spacesuit.     

In March 1966, Gemini 8 was the first US spacecraft to dock with another craft, an un-manned space vehicle.  This achievement was counter-balanced by an unwanted ‘first’, the first critical in-space system failure of a US spacecraft.  Just after docking, the Gemini 8 spacecraft started rolling.  Un-docking did not solve the problem and the astronauts identified that one of the thrusters had not turned off, the spinning craft threatening the astronauts’ lives.  Although the commander, Neil Armstrong, was able to steady the spacecraft, the mission was immediately aborted.  Like Apollo 13, the crew was successfully returned to Earth.  The truncated mission meant Gemini 8 was unable to fulfill its other objective – an extended EVA.       

Although the next un-manned space vehicle did enter orbit, a malfunction prevented Gemini 9 from docking with it, thus preventing it meeting one of main mission objectives.  Also, the purpose of the planned EVA was to test a new space suit, the first ‘rocket pack’ which had its own propulsion, stabilisation, oxygen and telemetry systems.  A number of problems arose with the suit and, although the astronaut spent over 2 hours outside the spacecraft, the EVA had not really been successful.  A month later, Gemini 10 successfully rendezvoused and docked with an unmanned space vehicle, and two EVAs were completed.  During the second one, the astronaut ‘space-walked’ to the defunct unmanned vehicle left over from the aborted Gemini 8 mission – the first person to meet another spacecraft in orbit. 

The crew on the final two Gemini missions, 11 and 12, also successfully docked with an unmanned space vehicle and undertook EVAs which demonstrated the ability of astronauts to work and function outside a spacecraft.  The underwater training which had been undertaken before the launch of Gemini 12 proved to be very useful, and continued to be used in future space walk simulation training.  Having successfully met all its main objectives, Project Gemini was terminated at the end of 1966, leaving the Apollo programme to achieve the ultimate goal - a Moon landing.

* 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, visit our website at www.hermanusastronomy.co.za 
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