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HERMANUS ASTRONOMY CENTRE NEWSLETTER

MAY 2015

	Important notice  The presenter at the monthly meeting on 7 May is Francois Kapp, an engineer with SKA.  The title of his presentation is ‘Radio Astronomy and High Performance Computing: A marriage made in the heavens’.  Further information on the talk and some background on the speaker can be found in the ‘This month’s activities’ section below.


	24 April 2015 was the 25th anniversary of the launch of the Hubble Space Telescope.  NASA selected this amazing image to mark this significant milestone.  Read more about Hubble and several other items in the ‘Astronomy News’ section of the newsletter. The amended format, being adopted from this month, includes more items with abbreviated contents.  Full articles are available at the listed website.
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WHAT’S UP?

Earthshine  Most of the light reflected from the Moon comes from the Sun.  However, when it is a thin crescent, during the few days after or before a New Moon, a faint illumination of the dark part of the Moon can be seen soon after sunset.  This is caused by light from the setting Sun being reflected from the Earth.  The winter months, when the Sun is setting early and towards the north, are a good time to look out for this phenomenon. The cool clear winter air also sharpens the details of the light and dark areas on the lunar surface which can be seen with the naked eye, but even better with binoculars.  It is also known as ‘earthlight’, the Moon’s ‘ashen glow’ and ‘the old Moon in the new Moon’s arms’. Leonardo da Vinci explained the phenomenon in the early 16th century when he realised that it was a consequence of both Earth and Moon reflecting sunlight at the same time.

LAST MONTH’S ACTIVITIES
Monthly centre meeting  On 16 April, at the postponed meeting, Centre member, Johan Retief talked on ‘Systems developed to do astro-photography in a home observatory’. Johan shared his knowledge and experience of setting-up the telescope and camera equipment, and the associated processes necessary to establish a facility from which he can efficiently photograph wonderful images of the night sky. The demands of successful astro-photography are numerous, including the need for assembly of consistently balanced sensitive equipment, informed decision making on configurations to be used for imaging different objects, access to necessary processing software, and a comprehensive system to record details of every image.  The wonderful images he included as examples of his work confirmed that the rewards make the time and effort involved in the necessary careful planning, construction and preparation of the many components of a home observatory well worthwhile
Interest groups
Cosmology  15 people (14 members, 1 visitor) attended the meeting on 13 April.  In the second of three meetings around the topic of gravity, Pierre Hugo focused on the characteristics of free fall, and special and general relativity.

Astro-photography  There was no meeting in April.
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  Fine weather meant that both events scheduled for April took place.  On the 17th, five members of the public joined members at Gearing’s Point.  Despite the breezy conditions, they were able to observe Jupiter and three visible Galilean moons, the Jewel box, and what are being listed by the ASSA as the astronomical ‘Big 5’ - the Milky Way galaxy, Omega Centauri globular cluster, Southern Pleides open cluster, Coalsack dark nebula and Eta Carinae bright nebula.  On the 18th, the five people who attended did not have the visual benefits of the previous evening’s power cut, but, in quiet conditions, were still able to observe the same objects.
Educational outreach   

Overberg Homeschoolers star-gazing  Jenny Morris reports: ‘A beautiful clear evening awaited HAC members and more than 60 homeschoolers and their families on 11 April when they met in a grassy field on a farm in the Karwydersakraal area for s star-gazing event. In exceptionally clear conditions, they were able to observe through both binoculars and telescopes as well as with the naked eye. The first objects visible as the light started fading were the planets Venus and Jupiter. Through the telescope, they were able to see three Galilean moons as well as the bands on Jupiter itself.  Other constellations observed during the evening included Orion, Canis Major and Minor, Gemini, Leo, the Southern Cross, and Centaurus.  The Big 5 were named and the naked eye ones pointed out, while they were able to see detail of the clusters and Eta Carinae through the telescopes. By the time the mist started rolling in about two hours after the event began, they had also been able to see the two Magellanic clouds and identify the false and diamond crosses once they had identified Canopus.  There was great enthusiasm within the group, and many questions, which the HAC members answered to the best of their abilities. All in all, this was a brilliant evening’s viewing.”
Lukhanyo Youth Club  No meeting took place in April.

Hawston Secondary School Astronomy Group Three meetings were held in April.  On the 14th, Johan Retief repeated his talk on the tides, finding that the ten learners present were beginning to grasp the concepts.  Unfortunately, unexpected logistical issues meant that the meeting on the 21st could not take place in any useful way.  In contrast, a very successful meeting took place on the 28th.  The ten learners (now called the Hawston Space Cadets) participated in a discussion on the Moon.  The number of questions asked suggested an encouragingly high level of interest amongst the learners.  
THIS MONTH’S ACTIVITIES
Monthly centre meeting  The presentation on 7 May will be given by Francois Kapp, SKA engineer.  His talk is tilted ‘Radio Astronomy and High Performance Computing: A marriage made in the heavens’. He explains: “Radio Astronomy is expanding the boundaries of its reach into time and space.  The next generation of telescopes - South Africa's MeerKAT and the international Square Kilometre Array - will need more signal processing capability and interconnection than ever before.  This has made close companions of High Performance Computing and Radio Astronomy - together these two disciplines will tap into the largest physics laboratory in the Universe - the Universe itself.” His brief CV states: “Francois Kapp manages the real time signal processing system development for the MeerKAT Radio Telescope.  He comes from a varied engineering background and although he is passionately curious about science, can lay no claim to being a scientist.  Francois was born and bred in Cape Town and studied electronic engineering at the University of Stellenbosch.  He is also involved in the design of the Square Kilometre Array, which will be constructed in the Karoo from 2018.”
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 4 May. In the final of three meetings around gravity, members will participate in a discussion on the implications of free fall, the mother of space warp.

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 will be no meeting in April. The next one is scheduled for 18 May.
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  Details of evenings scheduled for May will be circulated to members in due course.
Hermanus Youth Robotic Telescope Interest Group  Unfortunately, there is still no access to the MONET telescopes.
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

A trip to the Cederberg in September, October or November is in the early planning stages. E-mails have been sent to members asking for them to state if they are interested in attending. Once the dates have been finalised, more specific planning and arrangements will start taking 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. 

7 May

‘Radio astronomy and high performance computing: a marriage 



made in the heavens’. Presenter: Francois Kapp, Engineer, SKA, CT

4 June
Topic TBA.  Presenter: Dr Yannick Libert, SAAO, Cape Town

2 July

Details to follow
6 August
Details to follow
3 Sept
Topic TBA.  Presenter: Prof Ted Williams, Director, SAAO

1 Oct

Topic TBA.  Presenter: Pierre de Villiers, Committee chairman

5 Nov

‘Dark skies: the unseen Universe’.  Presenter: Jenny Morris, 



Committee member

3 Dec

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

The decision by Overstrand Municipality Council on the revised planes for the HOA continues to be awaited.  In the meantime, preparatory work, including completion and submission of planning applications, is ongoing and the Friends of the Observatory pledge fund continues to be an important source of funds to cover the 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  Preparatory work by the wide range of interested groups and organizations is continuing while formal approval for the proposed site and development is still awaited.

ASTRONOMY NEWS
Comet dust: Planet Mercury’s invisible paint  31 March:  A team of scientists has a new explanation for the planet Mercury’s dark, barely reflective surface. They suggest that a steady dusting of carbon from passing comets has slowly painted Mercury black over billions of years.

On average, Mercury is much darker than its closest airless neighbour, the Moon. Airless bodies are known to be darkened by micrometeorite impacts and bombardment of solar wind, processes that create a thin coating of dark iron nanoparticles on the surface. But spectral data from Mercury suggests its surface contains very little nanophase iron, certainly not enough to account for its dim appearance. As comets approach Mercury’s neighbourhood near the Sun, they often start to break apart. Cometary dust is composed of as much as 25 percent carbon by weight, so Mercury would be exposed to a steady bombardment of carbon from these crumbling comets.  Evidence suggests that that ‘paint’ has been building up on Mercury’s surface for billions of years.
By: Brown University, Providence, Rhode Island  

Herschel and Planck find missing clue to galaxy cluster formation  1 April:  Pinpointing when and how they formed should provide insight into the process of galaxy cluster evolution, including the role played by dark matter in shaping these cosmic metropolises.
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The Planck all-sky map at submillimeter wavelengths (545 GHz). The band running through the middle corresponds to dust in our Milky Way Galaxy. The black dots indicate the location of the proto-cluster candidates identified by Planck and subsequently observed by Herschel. The inset images showcase some of the observations made by Herschel’s SPIRE instrument; the contours represent the density of galaxies.       ESA and the Planck Collaboration/ H. Dole, D. Guéry & G. Hurier, 





IAS/University Paris-Sud/CNRS/CNES
Galaxies like our Milky Way with its 100 billion stars are usually not found in isolation. In the universe today, 13.8 billion years after the Big Bang, many are in dense clusters of tens, hundreds, or even thousands of galaxies.  However, these clusters have not always existed, and a key question in modern cosmology is how such massive structures assembled in the early universe. Astronomers have found objects in the distant universe seen at a time when it was only 3 billion years old that could be precursors of the clusters seen around us today.

Herschel revealed that the vast majority of Planck-detected foreground sources are consistent with dense concentrations of galaxies in the early universe, vigorously forming new stars.  Each of these young galaxies is seen to be converting gas and dust into stars at a rate of a few hundred to 1,500 times the mass of our Sun per year. By comparison, the Milky Way Galaxy today is producing stars at an average rate of just one solar mass per year.  While the astronomers have not yet conclusively established the ages and luminosities of many of these newly discovered distant galaxy concentrations, they are the best candidates yet found for ‘protoclusters — precursors of the large mature galaxy clusters we see in the universe today. 
                                                   By: ESA, Noordwijk, Netherlands
ALMA sees Einstein ring in stunning image of lensed galaxy  7 April:  Astronomers have discovered that a distant galaxy seen from Earth with the aid of a gravitational lens appears like a cosmic ring, thanks to the highest resolution images ever taken with the Atacama Large Millimetre/submillimetre Array (ALMA). Forged by the chance alignment of two distant galaxies, this striking ring-like structure is a rare and peculiar manifestation of gravitational lensing as predicted by Albert Einstein in his theory of general relativity.
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ALMA/Hubble composite image of the gravitationally lensed galaxy SDP.81. The bright orange central region of the ring (ALMA's highest resolution observation ever) reveals the glowing dust in this distant galaxy. The surrounding lower-resolution portions of the ring trace the millimeter wavelength light emitted by carbon monoxide. The diffuse blue element at the centre of the ring is from the intervening lensing galaxy, as seen with the Hubble Space Telescope.  ALMA (NRAO/ ESO /NAOJ); B. Saxton NRAO/AUI/NSF; NASA/ESA Hubble, T. Hunter (NRAO
Gravitational lensing occurs when a massive galaxy or cluster of galaxies bends the light emitted from a more distant galaxy, forming a highly magnified, though much distorted, image. In this particular case, the galaxy known as SDP.81 and an intervening galaxy line up so perfectly that the light from the more distant one forms a nearly complete circle as seen from Earth. "Gravitational lensing is used in astronomy to study the very distant, very early universe because it gives even our best telescopes an impressive boost in power," said Catherine Vlahakis from ALMA. "With the astounding level of detail in these new ALMA images, astronomers will now be able to reassemble the information contained in the distorted image we see as a ring and produce a reconstruction of the true image of the distant galaxy."

"The exquisite amount of information contained in the ALMA images is incredibly important for our understanding of galaxies in the early universe," said astronomer Jacqueline Hodge with the National Radio Astronomy Observatory in Charlottesville, Virginia For these observations, ALMA achieved an astounding maximum resolution of 23 milliarcseconds, which is about the same as seeing the rim of a basketball hoop atop the Eiffel Tower from the observing deck of the Empire State Building. 
By: NRAO, Charlottesville, VA
Sun experiences seasonal changes, new research finds  8 April:  The Sun undergoes a type of seasonal variability with its activity waxing and waning over the course of nearly two years, according to a new study by a team of researchers led by the National Centre for Atmospheric Research. This behaviour affects the peaks and valleys in the approximately 11-year solar cycle, sometimes amplifying and sometimes weakening the solar storms that can buffet Earth’s atmosphere.
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A number of NASA instruments captured detailed images of this coronal mass ejection (CME) on 31 August, 2012. Although CMEs can damage sensitive technological systems, this one just struck a glancing blow to Earth's atmosphere. New research has identified quasi-annual variations in solar activity, which may help experts better forecast CMEs and potentially damaging space weathers.
NASA Goddard Space Flight Centre
The quasi-annual variations appear to be driven by changes in the bands of strong magnetic fields in each solar hemisphere. These bands also help shape the approximately 11-year solar cycle that is part of a longer cycle that lasts about 22 years. The overlapping bands are fuelled by the rotation of the Sun’s deep interior. As the bands move within the Sun’s northern and southern hemispheres, activity rises to a peak over a period of about 11 months and then begins to wane. The study can help lead to better predictions of massive geomagnetic storms in Earth’s outer atmosphere that sometimes disrupt satellite operations, communications, power grids, and other technologies.
By: NCAR, Boulder, Colorado
Our Sun came late to the Milky Way's star birth party  10 April:  In one of the most comprehensive multi-observatory galaxy surveys yet, astronomers find that galaxies like our Milky Way underwent a stellar ‘baby boom’, churning out stars at a prodigious rate, about 30 times faster than today. Our Sun, however, is a late ‘boomer’. The Milky Way’s star-birthing frenzy peaked 10 billion years ago, but our Sun was late for the party, not forming until roughly 5 billion years ago. By that time, the star formation rate in our galaxy had plunged to a trickle. Missing the party, however, may not have been so bad. The Sun’s late appearance may actually have fostered the growth of our solar system’s planets. Elements heavier than hydrogen and helium were more abundant later in the star-forming boom as more massive stars ended their lives early and enriched the galaxy with material that served as the building blocks of planets and even life on Earth.

The new analysis reinforces earlier research that showed Milky Way-like galaxies began as small clumps of stars. The diminutive galaxies built themselves up by swallowing large amounts of gas that ignited a firestorm of star birth. The study reveals a strong correlation between the galaxies’ star formation and their growth in stellar mass. Observations revealed that as the star-making factories slowed down, the galaxies’ growth decreased as well. 
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These six snapshots taken by NASA's Hubble Space Telescope show how galaxies similar in mass to our Milky Way evolved over time.         NASA/ESA/C.  Papovich (Texas A&M)/H. Ferguson (STScI)/S. Faber (UCSC)/I. Labbé (Leiden Univ.)
By: STScl, Baltimore, Maryland  

Dark matter may not be completely dark after all  15 April: For the first time, dark matter might have been observed interacting with other dark matter in a way other than through the force of gravity. Observations of colliding galaxies made with the European Southern Observatory’s (ESO) Very Large Telescope (VLT) and the Hubble Space Telescope have picked up the first intriguing hints about the nature of this mysterious component of the universe.

[image: image10.jpg]-—-—-o- -



This image from the NASA/ESA Hubble Space Telescope shows the rich galaxy cluster Abell 3827. The strange pale blue structures surrounding the central galaxies are gravitationally lensed views of a much more distant galaxy behind the cluster.
The distribution of dark matter in the cluster is shown with blue contour lines. The dark matter clump for the galaxy at the left is significantly displaced from the position of the galaxy itself, possibly implying dark matter-dark matter interactions of an unknown nature are occurring.




ESO/R. Massey
Astronomers studied the simultaneous collision of four galaxies in the galaxy cluster Abell 3827. The team could trace out where the mass lies within the system and compare the distribution of the dark matter with the positions of the luminous galaxies. Although dark matter cannot be seen, the team could deduce its location using a technique called gravitational lensing. The collision happened to take place directly in front of a much more distant, unrelated source. The mass of dark matter around the colliding galaxies severely distorted space-time, deviating the path of light rays coming from the distant background galaxy and distorting its image into characteristic arc shapes. In this study, the researchers observed the four colliding galaxies and found that one dark matter clump appeared to be lagging behind the galaxy it surrounds. The dark matter is currently 5,000 light-years behind the galaxy — it would take NASA’s Voyager spacecraft 90 million years to travel that far.

Our current understanding is that all galaxies exist inside clumps of dark matter. Without the constraining effect of dark matter’s gravity, galaxies like the Milky Way would fling themselves apart as they rotate. In order to prevent this, 85 percent of the universe’s mass must exist as dark matter, and yet its true nature remains a mystery. “We used to think that dark matter just sits around, minding its own business, except for its gravitational pull,” said Richard Massey from Durham University in England. “But, if dark matter were being slowed down during this collision, it could be the first evidence for rich physics in the dark sector - the hidden universe all around us.” “We know that dark matter exists because of the way that it interacts gravitationally, helping to shape the universe, but we still know embarrassingly little about what dark matter actually is,” said Liliya Williams from the University of Minnesota. “Our observation suggests that dark matter might interact with forces other than gravity.”
By: ESO, Garching, Germany  

Giant galaxies die from the inside out  16 April:  Astronomers have shown for the first time how star formation in ‘dead’ galaxies sputtered out billions of years ago. The European Southern Observatory’s Very Large Telescope and the Hubble Space Telescope have revealed that, 3 billion years after the Big Bang, these galaxies still made stars on their outskirts but no longer in their interiors. 
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This diagram illustrates the process. Galaxies in the early universe appear at the left. The blue regions are where star formation is in progress and the red regions are the ‘dead’ regions where only older redder stars remain, and there are no more young blue stars being formed. The resulting giant spheroidal galaxies in the modern universe appear on the right.


ESA/Hubble and ESO
A major astrophysical mystery has centered on how massive, quiescent elliptical galaxies, common in the modern universe, quenched their once furious rates of star formation. Such colossal galaxies, often also called spheroids because of their shape, typically pack in stars 10 times as densely in the central regions as in our home galaxy, the Milky Way, and have about 10 times its mass. Astronomers refer to these big galaxies as red and dead as they exhibit an ample abundance of ancient red stars but lack young blue stars and show no evidence of new star formation. The estimated ages of the red stars suggest that their host galaxies ceased to make new stars about 10 billion years ago. This shutdown began right at the peak of star formation in the universe, when many galaxies were still giving birth to stars at a pace about 20 times faster than nowadays.
"Massive dead spheroids contain about half of all the stars that the universe has produced during its entire life," said Sandro Tacchella of ETH Zurich in Switzerland.  According to the new data, the most massive galaxies in the sample kept up a steady production of new stars in their peripheries. In their bulging, densely packed centers, however, star formation had already stopped. "The newly demonstrated inside-out nature of star formation shutdown in massive galaxies should shed light on the underlying mechanisms involved, which astronomers have long debated," said Alvio Renzini, Padova Observatory of the Italian National Institute of Astrophysics.
By: ESO, Garching, Germany, Hubble ESA, Garching, Germany
Dawn glimpses Ceres’ north pole  17 April:  After spending more than a month in orbit on the dark side of dwarf planet Ceres, NASA's Dawn spacecraft has captured several views of the sunlit north pole of this intriguing world. The images were taken on 10 April from a distance of 33,000 km, and they represent the highest-resolution views of Ceres to date.
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This image shows the north pole of dwarf planet Ceres as seen by the Dawn spacecraft on 10 April 2015.

         
                                    NASA/JPL-Caltech/UCLA/MPS/DLR/IDA
Dawn arrived at Ceres on 6 March, marking the first time a spacecraft has orbited a dwarf planet. Previously, the spacecraft explored giant asteroid Vesta for 14 months from 2011 to 2012. Dawn has the distinction of being the only spacecraft to orbit two extraterrestrial targets. Ceres, with an average diameter of about 950 km, is the largest body in the main asteroid belt between Mars and Jupiter. Dawn has been using its ion propulsion system to manoeuvre to its first science orbit at Ceres, which it will reach on 23 April. The spacecraft will remain at a distance of 13,500 km) from the dwarf planet until 9 May. Afterwards, it will make its way to lower orbits.
By: Jet Propulsion Laboratory, Pasadena, California
Clusters of monster stars lit up the early universe  22 April:  The first stars in the universe were born several hundred million years after the Big Bang, ending a period known as the cosmological ‘Dark Ages’, when atoms of hydrogen and helium had formed but nothing shone in visible light. Now two Canadian researchers have calculated what these objects were like: They found that the first stars could have clustered together in phenomenally bright groups, with periods when they were as luminous as 100 million Suns.

An artist’s impression of some of the first stars in the early universe. Five protostars are seen here forming in the centre of disks of gas.

Shantanu Basu, University of Western Ontario

They modelled how the luminosity of the stars would have changed as they formed from the gravitational collapse of disks of gas. The early evolution turns out to be chaotic, with clumps of material forming and spiralling into the centre of the disks, creating bursts of luminosity a hundred times brighter than average. These first stars would have been at their brightest when they were ‘protostars’, still forming and pulling in material.

In a small cluster of even 10-20 protostars, the ongoing bursts would mean the cluster would spend large periods with enhanced brightness. According to the simulation, every so often, a cluster of 16 protostars could see its luminosity increase by a factor of up to 1,000, to an extraordinary 100 million times the brightness of the Sun. The earliest stars lived short lives and produced the first heavy elements, like the carbon and oxygen life’s chemistry depends upon.
By: Royal Astronomical Society, United Kingdom
NASA unveils celestial fireworks as official image for Hubble 25th anniversary  23 April:  The brilliant tapestry of young stars flaring to life resemble a glittering fireworks display in the 25th anniversary NASA Hubble Space Telescope image to commemorate a quarter-century of exploring the solar system and beyond since its launch on 24 April 1990. The sparkling centrepiece of Hubble’s silver anniversary fireworks is a giant cluster of about 3,000 stars called Westerlund 2, named for Swedish astronomer Bengt Westerlund, who discovered the grouping in the 1960s. The cluster resides in a raucous stellar breeding ground known as Gum 29, located 20,000 light-years from Earth in the constellation Carina.

NASA, ESA, the Hubble Heritage Team  (STScI/AURA), A. Nota (ESA/STScI), and the Westerlund 2 Science Team
“Hubble has completely transformed our view of the universe,” said John Grunsfeld of NASA’s Science Mission Directorate. “This vista of starry fireworks and glowing gas is a fitting image for our celebration of 25 years of amazing Hubble science.”

To capture this image, Hubble’s Wide Field Camera 3 pierced through the dusty veil shrouding the stellar nursery in near-infrared light, giving astronomers a clear view of the nebula and the dense concentration of stars in the central cluster. The cluster measures between 6 and 13 light-years across. The giant star cluster is only about 2 million years old and contains some of our galaxy’s hottest, brightest, and most massive stars. Some of its heftiest stars unleash torrents of ultraviolet light and hurricane-force winds of charged particles that etch at the enveloping hydrogen gas cloud.

The nebula reveals a fantasy landscape of pillars, ridges, and valleys. The pillars, composed of dense gas and thought to be incubators for new stars, are a few light-years tall and point to the central star cluster. Other dense regions surround the pillars, including reddish-brown filaments of gas and dust. The brilliant stars sculpt the gaseous terrain of the nebula and help create a successive generation of baby stars. When the stellar winds hit dense walls of gas, the shockwaves may spark a new torrent of star birth along the wall of the cavity. The red dots scattered throughout the landscape are a rich population of newly forming stars still wrapped in their gas-and-dust cocoons. These tiny, faint stars are between 1 million and 2 million years old (relatively young stars) that have not yet ignited the hydrogen in their cores. The brilliant blue stars seen throughout the image are mostly foreground stars. The image’s central region contains the star cluster. Shades of red represent hydrogen and bluish-green hues are predominantly oxygen.
By: STScl, Baltimore, Maryland, 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 11: Jocelyn Bell Burnell
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 A pulsar
The British astrophysicist was born in 1943 in Northern Ireland.  She was encouraged by her father, an avid reader, to follow his example, and, in doing so, developed an interest in astronomy. Her parents and staff at Armagh Observatory encouraged her interest in astronomy and she became one of the first girls allowed to study sciences while a scholar at Lurgan College.  As a teenager, she attended a Quaker school in York and was influenced by her inspiring physics teacher who encouraged her to follow her interest in science. 

In 1965, Jocelyn graduated from Glasgow University with a BSc in Natural Philosophy (physics) and immediately started working towards her doctorate at Cambridge University, obtaining her PhD only four years later.  It was as a post-graduate student that, in 1967, that she made her momentous discovery.  During the first two years at Cambridge, she and other students worked with her supervisor, Antony Hewish, to build a radio telescope designed specifically to study quasars, objects first discovered in 1963.  The telescope became operational in 1967 and Jocelyn’s job was to operate the telescope and analyse the more than 120 metres of chart paper produced every four days as part of the survey of radio galaxies.  After several weeks of routine analysis, she noticed unusual markings on the paper.  The ‘bits of scruff’ she noted amongst the normal recordings were an unusual signal demonstrating a source pulsing with great regularity at a rate of about one pulse per second, too fast and regular to be coming from a quasar.

Once she had managed to convince him that the anomaly she had found was not a result of manmade interference from orbiting satellites, television signals or radar, she and Antony Hewish deliberated over the possible source and meaning of the finding, even, at one time considering the possibility of it coming from an extra-terrestrial life force.  For a while, the signal was even labelled LGM-1, for ‘little green men’.  Eventually, further observations and work by Jocelyn, Hewish and others led to the realisation that this was a signal from a previously unknown class of celestial objects, the pulsing emissions from a neutron star, itself the massively dense remnant of a supernova explosion of a supergiant star.  News of the discovery of what had become known as a pulsar (an abbreviation for pulsing radio star) was formally published in the journal Nature in 1968.  She discovered her second pulsar at the end of 1968.

After completing her doctorate (awarded in 1969), from 1968 – 1991 Jocelyn Bell Burnell (she had married during 1968) worked at several universities in England, and the Royal Observatory in Edinburgh.  She changed jobs as she moved with her civil servant husband, working part-time for many years while raising their son.  In 1991 she was appointed a Professor of Physics at the Open University, until her appointment as Dean of Science at the University of Bath in 2001.  She retired in 2004, having also been President of the Royal Astronomical Society from 2002 to 2004.  Since then, she has continued to be active, both as a Visiting Professor at Oxford, and President of the Institute of Physics from 2008–2010.  In 2014, she became the first woman to be appointed President of the Royal Society of Edinburgh.  During her career, she studied the sky in almost every region of the electromagnetic spectrum, including work in gamma ray, X-ray and infra-red astronomy, gaining her an unusual breadth of knowledge and experience.  

It was the awarding of the 1974 Nobel Prize for Physics, the first to astronomers, for their pioneering achievements in radio-astrophysics, which embroiled Jocelyn in a public controversy which is still ongoing.  The joint award was given to Martin Ryle for developing the aperture synthesis technique and to Antony Hewish for his role in the discovery of pulsars.  However, there was no recognition of Jocelyn Bell’s primary role in the latter although she was the person who noticed and analysed the anomaly buried in reams of paper during many hours of painstaking manual analysis  If not for her, Hewish would not have had what became recognised as pulsars to work on. Many prominent astronomers were openly outraged at this omission, particularly Sir Fred Hoyle. Over the years, Jocelyn has continued to take a conciliatory and diplomatic approach to the controversy.

Although the Nobel Prize eluded her, she has been the recipient of numerous other honours and awards over the years.  In addition to academic medals, she was awarded the CBE in 1999 for services to astronomy and, in 2007 this was elevated to a DBE, and she became Dame Jocelyn Bell Burnell.  Ever since attending the Quaker school, she has been an active member of the order, finding no conflict between science and her religious beliefs.  

Like other female astronomers who had to challenge current attitudes to girls and women who wanted to study the sciences, Jocelyn has also campaigned to improve the status and number of women in professional and academic posts in physics and astronomy.  

Sources: Ridpath, I (Ed) 2007  Oxford dictionary of astronomy, www.en.wikipedia.org, www.starchild.gsfc.nasa.gov, www.pbs.org, www.famousscientists.org
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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