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HERMANUS ASTRONOMY CENTRE NEWSLETTER

FEBRUARY 2015

We welcome new member Phil Harries-Jones to the Centre.
	Important notice  Friends of the Observatory campaign
This 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.  In the meantime, ongoing planning and other preparatory costs are being incurred. These have virtually depleted the existing pledges fund.
We would, therefore, be very grateful if members could either continue to contribute to the campaign or start becoming a contributor.  Further information, including banking details, can be found below in the Hermanus Observatory and Amphitheatre section of the newsletter.



	Important notice  2015 membership
Time is running out for those members who have yet to renew their membership, for 2015.  The fees are as follows:
      Member:   R140
      Member’s spouse/partner/child, student:   R70
      Six-month membership from July – December 2015:

         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.  


	Monthly meeting presentations  Details on the topics and presenters at the next meetings can be found below in the 2015 monthly meetings section.


WHAT’S UP?

A closely dancing pair: Venus and Mars  During the latter part of February, bright white Venus and red Mars, will be visible close together, low towards the west soon after sunset.  On the 22nd, they will form the closest naked-eye planetary grouping this year.  It is an interesting example of how planets in very different orbits can appear to be close to one another when viewed from Earth. In this case, the ‘dance of the planets’ is between one planet orbiting inside and  another orbiting outside Earth’s own orbit, the actual distance between them being an average of 119 million km.  Venus, closer to the Sun and the second brightest object in the night sky after the Moon, is made so partly by its proximity to Earth (approx twice as close as Mars), but mostly by its very high albedo (0.65 v Mars’s 0.15), a consequence of its dense, unbroken cover of white clouds which strongly reflects the Sun’s radiation.  

LAST MONTH’S ACTIVITIES
Monthly centre meeting  The title of the presentation on 22 January was ‘Improving ‘naked and aided eye’ astronomical observations using small telescopes and binoculars’.  This informative and helpful practical talk was given by Wolfgang Lange, an Iziko Museum Planetarium presenter and founder of the South Peninsula Astronomy Club (SPArC). He began by explaining the way in which the rods and cones of the human eye work, emphasising that it is the rods which are central to studying the sky at night.  Then he outlined several techniques which can be used to improve nocturnal visibility.  These include relaxing the eyes to optimise vision (using some easy exercises), ensuring maximum dark adaptation (optimally 20–30 minutes), using averted vision (rods are mostly located in the periphery of vision), using only red light to assist with any necessary normal vision (its wavelength does not affect dark adapted sight), and ensuring that the location and equipment used is optimal (avoiding light pollution and reflections off equipment).
After an interesting detour into the ways in which the eyes and vision of birds of prey, cats and other nocturnal hunters differ from ours, Wolf finished with an overview of binocular and small telescope makes and specifications which experience has shown him can maximise star-gazing at relatively low cost. 

Interest groups
Cosmology  Seventeen people (16 members, 1 visitor) attended the meeting on 19 January. They watched the final pair of programmes in the DVD series ‘Black holes, tides and curved spacetime: understanding gravity’ presented by Dr Benjamin Schumacher from the University of Texas at Austin.  The topics were: Part 23: ‘The force of creation’ and Part 24: ‘The next revolution’.

Astro-photography  Three people attended the meeting on 26 January.  They worked on processing images of the Wizard nebula and also watched a download on DSLR techniques.
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  No events took place in January.
Educational outreach   
Youth club  School holidays meant that no meeting took place in January.
Local radio interview  Johan Retief reports: “On Wednesday 21 January 2015,  Wolfgang Lange (our guest speaker on Thursday 22 January), accompanied by Pierre de Villiers and Johan Retief, was interviewed on Whalecoast FM.  The purpose of the interview was to serve as a teaser to provide the general public in the Overstrand with information about Wolfgang's talk to the Hermanus Astronomy Centre the next evening.
Wolfgang concentrated on the subject of his talk, which had to do with naked eye and binocular observation of the night skies, as well as to provide advice on how to improve one's vision for star gazing.  He was asked a number of questions by Pierre and Johan regarding the subject.  Wolfgang also spoke about the Iziko Planetarium in Cape Town, where he is one of the presenters.  He invited listeners to visit the planetarium, where a number of different programmes are presented.  The planetarium programme can be viewed on the following website: http://www.iziko.org.za/static/page/current-shows
Being interviewed on Whalecoast FM was a new experience and most enjoyable.  The HAC thanks Whalecoast FM for the opportunity and one wonders if a regular programme should not be considered for the future.”
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This takes place on 5 February and will be the Centre’s annual general meeting.  The agenda will be circulated to members in advance.
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 2 February. Members will participate in the first of several planned discussions on a range of topics in which they have identified an interest.
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. There is no meeting in December.  The next meeting is currently scheduled for 16 February. Members will continue processing a downloaded image.

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 20 February and Saturday 21 February at Gearing’s Point.  Details of the start time will be circulated in due course.
Hermanus Youth Robotic Telescope Interest Group  Planning is underway to arrange for learners to access the telescopes.
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

Possible trips are under consideration.  Details will be circulated to members when they become available.

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. 

5 February

AGM

5 March

Topic: TBA.  Presenter: Dr Shaun Wyngaardt, Nuclear physicist, 




University of Stellenbosch
2 April

‘Systems developed to do astro-photography in a home 




observatory’  Presenter: Johan Retief, Centre member.

7 May


Topic: TBA.  Presenter Francois Kapp, Engineer, SKA, CT
4 June, 2 July, 6 August, 3 September, 1 October, 5 November  Details to follow.

3 December

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

It is anticipated that the revised plans will be considered by the Overstrand Municipality Council at its meeting in February.

In the meantime, costs are being incurred as part of necessary ongoing planning and preparatory work.  These have used up most of what was in the ‘Friends of the Observatory’ fund, and the campaign continues.  We are very grateful to members who have already contributed to this, and hope that the generosity of the Centre’s membership continues, particularly now that the observatory is so much closer to becoming a real structure.  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  The location of the new Centre has been formally considered by interested parties, but a decision is still awaited.
ASTRONOMY NEWS
NASA's Chandra detects record-breaking outburst from Milky Way's black hole  6 January: Astronomers have observed the largest X-ray flare ever detected from the supermassive black hole at the centre of the Milky Way Galaxy. This event, detected by NASA's Chandra X-ray Observatory, raises questions about the behaviour of this giant black hole and its surrounding environment.
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Astronomers have detected the largest X-ray flare ever from the supermassive black hole at the center of the Milky Way, known as Sagittarius A* (Sgr A*), using NASA's Chandra X-ray Observatory. This event was 400 times brighter than the usual X-ray output from Sgr A*.

NASA/CXC/Amherst College/D. Haggard, et al.
The supermassive black hole at the centre of our galaxy, called Sagittarius A* or Sgr A*, is estimated to contain about 4.5 million times the mass of our Sun. Astronomers made the unexpected discovery while using Chandra to observe how Sgr A* would react to a nearby cloud of gas known as G2. "Unfortunately, the G2 gas cloud didn't produce the fireworks we were hoping for when it got close to Sgr A*," said lead researcher Daryl Haggard of Amherst College in Massachusetts. "However, nature often surprises us, and we saw something else that was really exciting."

On 14 September 2013, Haggard and her team detected an X-ray flare from Sgr A* 400 times brighter than its usual, quiet state. This ‘megaflare’ was nearly three times brighter than the previous brightest X-ray flare from Sgr A* in early 2012. After Sgr A* settled down, Chandra observed another enormous X-ray flare 200 times brighter than usual on 20 October 2014. Astronomers estimate that G2 was closest to the black hole in the spring of 2014, 24 billion kilometres away. The Chandra flare observed in September 2013 was about a hundred times closer to the black hole, making the event unlikely related to G2.

The researchers have two main theories about what caused Sgr A* to erupt in this extreme way. The first is that an asteroid came too close to the supermassive black hole and was torn apart by gravity. The debris from such a tidal disruption became very hot and produced X-rays before disappearing forever across the black hole's point of no return, or event horizon. "If an asteroid was torn apart, it would go around the black hole for a couple of hours - like water circling an open drain - before falling in," said co-author Fred Baganoff of the Massachusetts Institute of Technology in Cambridge. "That's just how long we saw the brightest X-ray flare last, so that is an intriguing clue for us to consider." If this theory holds up, it means astronomers may have found evidence for the largest asteroid to produce an observed X-ray flare after being torn apart by Sgr A*.

A second theory is that the magnetic field lines within the gas flowing toward Sgr A* could be tightly packed and become tangled. These field lines may occasionally reconfigure themselves and produce a bright outburst of X-rays. These types of magnetic flares are seen on the Sun, and the Sgr A* flares have similar patterns of intensity.

"The bottom line is the jury is still out on what's causing these giant flares from Sgr A*," said co-author Gabriele Ponti of the Max Planck Institute for Astrophysics in Garching, Germany. "Such rare and extreme events give us a unique chance to use a mere trickle of infalling matter to understand the physics of one of the most bizarre objects in our galaxy."

By: Chandra X-ray Observatory, Cambridge, Massachusetts, Marshall Space Flight Center, Huntsville, Alabama, NASA Headquarters, Washington, D.C.  

Smashing results about our nearby galactic neighbours  7 January: The Magellanic Clouds are the two brightest nearby satellite galaxies to our Milky Way Galaxy. From a new study, it appears that not only are they much bigger than astronomers calculated, but also have non-uniform structure at their outer edges, hinting at a rich and complex field of debris left over from their formation and interaction. This is an early result from a survey called SMASH, for ‘Survey of the MAgellanic Stellar History’, carried out by an international team of astronomers using telescopes that include the 4-meter Blanco at Cerro Tololo Inter-American Observatory (CTIO) in Chile.
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SMASH DECam image in the Small Magellanic Cloud with the Moon for scale.

NOAO/SMASH Team

The Large and Small Magellanic Clouds are dominant features in the Southern Hemisphere sky. Although named after explorer Ferdinand Magellan, who brought them to the attention of Europeans, they were already known to every early culture in the Southern Hemisphere. The Large Magellanic Cloud (LMC), covering about 5° in angular size (10 lunar diameters), appears to the naked eye like a detached piece of the Milky Way. At a distance from us of about 160,000 light-years, even the brightest stars in these galaxies cannot be seen without a telescope. “We have a decent understanding of how large galaxies like the Milky Way form, but most galaxies in the universe are faint, distant dwarf galaxies," said Principal Investigator David Nidever of the University of Michigan. "The Magellanic Clouds are two of the few nearby dwarf galaxies, and SMASH is able to map out and study the structures in them like no other survey has been able to do before.”

“We knew from the earlier work of SMASH team members that the LMC was larger than we thought, but those observations probed only 1 percent of the area that we need to explore," said Knut Olsen of the National Optical Astronomy Observatory and one of the leaders of the SMASH team. "SMASH is probing an area 20 times larger, and is confirming beyond doubt that the LMC is really large while also giving us a chance to map its structure in detail. The team has identified stars belonging to the LMC at angular distances up to 20° away, corresponding to 55,000 light-years. This was done using a new camera, dubbed DECam, mounted on the CTIO 4-meter Blanco Telescope, which allows the SMASH team to identify faint stars over a much larger area than ever before.

With the Blanco Telescope, SMASH can detect exceptionally diffuse stellar structures - up to 400,000 times fainter than the appearance of the faint band of the Milky Way in the night sky. This is possible because DECam can distinguish individual faint Magellanic stars over a huge area. (In astronomical parlance, the survey can reach a surface brightness limit of about 35 magnitudes per square arcsecond.) That allows the team to detect stellar structures that were previously much too faint to see.

The team is also exploring the Magellanic Stream, a gaseous structure that connects the two clouds and extends in front and behind them. The existence of the Magellanic Stream, first detected with radio telescopes more than 30 years ago, clearly indicates that the two galaxies are interacting with each other and with our Milky Way. Astronomers have long expected to also find stars in the stream, but so far none have been detected. It is likely this is because the stellar component of the stream is too faint to have been detected until the availability of the new camera. As Nidever said, “SMASH’s ability to reveal super-faint stellar structures should not only allow us to finally detect the stellar component of the Magellanic Stream but also map out its structure, which will give us a much better understanding of the Magellanic Clouds’ interaction history.”
By: NOAO, Tucson, Arizona
New Horizons begins first stages of Pluto encounter  16 January: 
NASA’s New Horizons spacecraft has begun its long-awaited historic encounter with Pluto, entering the first of several approach phases that will culminate with the first close-up flyby of the Pluto system six months from now. “NASA’s first mission to distant Pluto will also be humankind’s first close-up view of this cold, unexplored world in our solar system,” said Jim Green from NASA Headquarters in Washington, D.C. “The New Horizons team worked very hard to prepare for this first phase, and they did it flawlessly.”
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Artist’s concept of NASA’s New Horizons spacecraft as it passes Pluto and Pluto’s largest moon, Charon, in July 2015.

NASA/JHU APL/SwRI/Steve Gribben

New Horizons launched in January 2006 and, after a voyage of more than 5 billion kilometres, will soar close to Pluto, inside the orbits of its five known moons, this 14 July. The fastest spacecraft ever launched, New Horizons awoke from its final hibernation period in early December. Since then, the mission’s science, engineering, and spacecraft operations teams have configured the piano-sized probe for distant observations of the Pluto system, starting with a long-range photo shoot that begins on 25 January.

Snapped by New Horizons’ telescopic Long-Range Reconnaissance Imager (LORRI), those pictures will give mission scientists a continually improving look at the dynamics of those moons. In addition, they will play a critical role in navigating the spacecraft as it covers the remaining 220 million km to Pluto. “We’ve completed the longest journey any craft has flown from Earth to reach its primary target, and we are ready to begin exploring!” said Alan Stern from the Southwest Research Institute in Boulder, Colorado.

Over the next few months, LORRI will take hundreds of pictures of Pluto against star fields to refine the team’s estimates of New Horizons’ distance to Pluto. Though the Pluto system will resemble little more than bright dots in the camera’s view until May, mission navigators will use those data to design course-correction manoeuvres that aim the spacecraft toward its flyby target point this summer. The first such manoeuvre could occur as early as March. “We need to refine our knowledge of where Pluto will be when New Horizons flies past it,” said Mark Holdridge from Johns Hopkins University Applied Physics Laboratory in Laurel, Maryland. “The flyby timing also has to be exact because the computer commands that will orient the spacecraft and point the science instruments are based on precisely knowing the time we pass Pluto, which these images will help us determine.”

The ‘optical navigation’ campaign that begins this month marks the first time pictures from New Horizons will be used to help pinpoint Pluto’s location. This first approach phase, which lasts until spring, also includes a significant degree of other science. New Horizons will take essentially continuous data on the interplanetary environment where the Pluto system orbits, with its two charged-particle sensors measuring the high-energy particles streaming from the Sun, and its dust counter tallying dust-particle concentrations in the inner reaches of the Kuiper Belt - the unexplored outer region of the solar system that includes Pluto and potentially thousands of similar icy, rocky small planets.

More intensive Pluto studies begin in the spring when the cameras and spectrometers aboard New Horizons can provide resolutions better than the most powerful telescopes on Earth. Eventually, New Horizons will obtain images good enough to map Pluto and its moons better than has ever been achieved by any previous first planetary reconnaissance mission.
By Johns Hopkins University Applied Physics Lab, Laurel, Maryland, Southwest Research Institute, San Antonio, Texas, NASA Headquarters, Washington, D.C.  

Dawn delivers new image of Ceres  20 January: As NASA’s Dawn spacecraft closes in on Ceres, new images show the dwarf planet at 27 pixels across, about three times better than the calibration images taken in early December. These are the first in a series of images that will be taken for navigation purposes during the approach to Ceres.
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The Dawn spacecraft observed Ceres for an hour on January 13, 2015, from a distance of 238,000 miles (383,000 kilometers). A little more than half of its surface was observed at a resolution of 27 pixels.

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

Over the next several weeks, Dawn will deliver increasingly better and better images of the dwarf planet, leading up to the spacecraft’s capture into orbit around Ceres on 6 March. The images will continue to improve as the spacecraft spirals closer to the surface during its 16-month study of the dwarf planet. “We know so much about the solar system and yet so little about dwarf planet Ceres. Now, Dawn is ready to change that,” said Marc Rayman from NASA’s Jet Propulsion Laboratory in Pasadena, California.

The best images of Ceres so far were taken by NASA’s Hubble Space Telescope in 2003 and 2004. The most recent images from Dawn, taken 13 January 2015, at about 80 percent of Hubble resolution, are not quite as sharp. But Dawn’s images will surpass Hubble’s resolution at the next imaging opportunity, which will be at the end of January. “Already, the [latest] images hint at first surface structures such as craters,” said Andreas Nathues from the Max Planck Institute for Solar System Research in Gottingen, Germany.

Ceres is the largest body in the main asteroid belt, which lies between Mars and Jupiter. It has an average diameter of 950 kilometres and is thought to contain a large amount of ice. Some scientists think it is possible that the surface conceals an ocean.

Dawn’s arrival at Ceres will mark the first time a spacecraft has ever visited a dwarf planet. “The team is very excited to examine the surface of Ceres in never-before-seen detail,” said Chris Russell, principal investigator for the Dawn mission, based at the University of California in Los Angeles. “We look forward to the surprises this mysterious world may bring.”

The spacecraft already has delivered more than 30,000 images and many insights about Vesta, the second most massive body in the asteroid belt. Dawn orbited Vesta, which has an average diameter of 525 km, from 2011 to 2012. Thanks to its ion propulsion system, Dawn is the first spacecraft ever targeted to orbit two deep-space destinations.
By: Jet Propulsion Laboratory, Pasadena, California
Asteroid that flew past Earth has moon  27 January: Scientists working with NASA's 70 metre wide Deep Space Network antenna at Goldstone, California, have released the first radar images of asteroid 2004 BL86. The images show the asteroid, which made its closest approach 26 January 26 2015, at 11:19 am EST, at a distance of about 1.2 million km, has its own small moon.


Asteroid 2004 BL86

NASA

The 20 individual images were generated from data collected at Goldstone on 26 January 26. They show the primary body is approximately 325 metres across and has a small moon approximately 70 metres across. In the near-Earth population, about 16 percent of asteroids that are about 200 m or larger are a binary - the primary asteroid with a smaller asteroid moon orbiting it -or even triple systems - two moons. The resolution on the radar images is 4 m per pixel.

The trajectory of asteroid 2004 BL86 is well understood. Monday's flyby was the closest approach the asteroid will make to Earth for at least the next two centuries. It is also the closest a known asteroid this size will come to Earth until asteroid 1999 AN10 flies past our planet in 2027.

Asteroid 2004 BL86 was discovered 30 January 2004 by the Lincoln Near-Earth Asteroid Research (LINEAR) survey in White Sands, New Mexico. Radar is a powerful technique for studying an asteroid's size, shape, rotation state, surface features and surface roughness, and for improving the calculation of asteroid orbits. Radar measurements of asteroid distances and velocities often enable computation of asteroid orbits much further into the future than if radar observations weren't available.

NASA places a high priority on tracking asteroids and protecting our home planet from them. In fact, the US has the most robust and productive survey and detection program for discovering near-Earth objects (NEOs). To date, US assets have discovered over 98 percent of the known NEOs. In addition to the resources NASA puts into understanding asteroids, it also partners with other US government agencies, university-based astronomers, and space science institutes across the country, often with grants, interagency transfers, and other contracts from NASA, and also with international space agencies and institutions that are working to track and better understand these objects.

In 2016, NASA will launch a robotic probe to one of the most potentially hazardous of the known NEOs. The OSIRIS-REx mission to asteroid (101955) Bennu will be a pathfinder for future spacecraft designed to perform reconnaissance on any newly discovered threatening objects. Aside from monitoring potential threats, the study of asteroids and comets enables a valuable opportunity to learn more about the origins of our solar system, the source of water on Earth, and even the origin of organic molecules that led to the development of life.

NASA also continues to advance the journey to Mars through progress on the Asteroid Redirect Mission (ARM), which will test a number of new capabilities needed for future human expeditions to deep space, including to Mars. This includes advanced Solar Electric Propulsion — an efficient way to move heavy cargo using solar power, which could help pre-position cargo for future human missions to the Red Planet. As part of ARM, a robotic spacecraft will rendezvous with a near-Earth asteroid and redirect an asteroid mass to a stable orbit around the Moon. Astronauts will explore the asteroid mass in the 2020s, helping test modern spaceflight capabilities like new spacesuits and sample return techniques. Astronauts at NASA's Johnson Space Center in Houston have already begun to practice the capabilities needed for the mission.
By: NASA Headquarters, Washington, D.C.
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 8: Ruby Payne-Scott
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 The first practical radio interferometer 
Ruby Violet Payne-Scott was an Australian pioneer in radiophysics and the first ever female radio astronomer.  Born in New South Wales in 1912, her ability at the sciences became clear during her school years and her 1930 School Leaving Certificate included honours in mathematics and botany.  She won two scholarships to the University of Sydney, where she studied physics, chemistry, mathematics and botany. Often the only woman in her classes, she completed her BSc in physics and mathematics, with first-class honours, in 1933. 

Recognised now as one of the more outstanding physicists that Australia has every produced, despite the scarcity of jobs during the Depression, Ruby was employed as a post-graduate research fellow at the university’s cancer research unit.  While working towards her master’s degree, she and her supervisor determined that Earth‘s magnetism had no effect on the metabolic and physiological processes of humans, disproving a belief strongly held by many at that time. She was awarded her Masters in physics in 1936, and also completed a Diploma in education in 1938.  

Unable to find further scientific work, Ruby took teaching and librarianship jobs between 1938 and 1941, when her capabilities and the manpower shortage, led to her being recognised as valuable to the war effort.  In 1941, she was employed by the Commonwealth Scientific and Industrial Research Organisation (CSIRO) in Sydney and became involved in work on the development and use of radar. Australia’s long coastline was protected by the practical radars developed and built by Ruby and her colleagues using very limited resources. The top secret nature of this work while she was also a member of the Communist Party and a strong advocate of women’s rights drew her to the attention of the Australian Security Intelligence Organisation, who, over almost two decades, compiled a substantial file on her, although they never found en evidence against her.  

Her career peaked when, towards the end of the war, while still with the CSIRO, she became involved in the new field of radio astronomy.  At that time, the focus of radio astronomy was on the Sun, and Ruby made fundamental contributions to the field.  She was either the discoverer or part of the discovery of several types of solar bursts (flares). She is best known, however, for her work with Joseph Pawsey, with whom she had worked on radar and who also shared her interest in radio astronomy. During 1944, they conducted what was probably the first ever radio astronomy experiment in the southern hemisphere when they made a radio wavelength observation of the sky. 

However, it was the work they did in 1946 which made Ruby the first female radio astronomer when they made the first ever radio astronomical observations using the newly concept of an interferometer. Interferometry was developed in order to improve the precision and definition of the weak signals received from cosmic radio sources.  It involves the use of two, rather than one, antennae.  The two signals are combined to form in interference pattern which is then resolved into one strong signal.  It is a system still widely used in radio as well as optical and infrared astronomy, nowadays with often very widely separated antennae.  During her ten years at CSIRO, Ruby was author or co-author of several scientific papers on various topics, most relating to her work with interferometry.

Ruby’s political and social interests might well have been fuelled by the fact that, when she married in 1944, she had to keep her marriage secret because, at that time, the Australian government did not allow married women to hold a permanent position within the public sector.  Her marital status became known to her CSIRO employers in 1950 and she lost her permanent position, a loss of status which she strongly protested with the Chairman of the CSIRO, her feisty, self-confident nature and determination to confront injustice and inequality resulting in a number of hostile written exchanges between them.  

Reinstated as a temporary employee with poor career prospects and no entitlements, she did, however, continue to be paid a salary in line with her permanent male colleagues.  In 1951, she was forced to resign before the birth of her son, as no maternity leave was available at that time.  After leaving the CSIRO, she changed her surname to Hall.  She had two children and was a housewife until 1963.  From 1964 to 1974, she was a mathematics and science teacher in Sydney.  Ruby died in 1981, just short of her 69th birthday, having suffered from Alzheimer’s disease for several years.  Her struggle for acceptance as an equal with men has left a positive legacy: the CSIRO’s Ruby Payne-Scott Award assists researchers who have taken career breaks to care for family to re-enter their field. 

Sources: www.en.wikipedia.org, www.abd.anu.edu.au, www.naa.gov.au,  www.sheisanastronomer.org
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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