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HERMANUS ASTRONOMY CENTRE NEWSLETTER

JUNE 2015

	A dual astronomical bonanza event in Hermanus  On 30 April, the Mayor officially opened the new two-piece sundial at Gearing’s Point.  This is the second of a series of sundials and astronomical features planned for the seafront in Hermanus.  Pierre de Villiers described the design of the new feature, and astronomer Amanda Gulbis, an honorary member of the Centre, handed out Certificates of Appreciation to representatives from the several local companies which had been involved in manufacturing the various parts of the sundials and their plinth.

That evening, Prof. David Trilling of the University of Northern Arizona gave an excellent presentation titled ‘When asteroids hit the Earth’.  After outlining the differences between asteroids, meteors and meteorites, he gave an overview of the history of discovery of so-called Near-Earth Asteroids, illustrating how the number of discoveries has grown exponentially over recent years.  He then described the processes involved in discovering these objects, using the example of his 2005 discovery of the asteroid which was later named Hermanus to demonstrate how a tedious manual task has been made much easier with the use of computers.  Finally, he looked at the known history of large asteroid impacts on Earth and the possible methods which are being considered to prevent direct impact by a dangerously large asteroids in the future.


	Important notice  The presenter at the monthly meeting on 4 June is Dr Yannick Libert. His presentation ‘On being  professional astronomer’ was very well received when he gave the talk at the Cape Centre.  Further information on the talk and some background on the speaker can be found in the ‘This month’s activities’ section below.


	Important notice  The venue for the Sidewalk astronomy events, scheduled for 12 and 13 June will be Market Square.


WHAT’S UP?

Meteor shower  There are several meteor showers which occur cyclically at certain times of the year and in particular constellations. They occur when Earth intersects a stream of meteoroids which resulted after the disintegration of a larger body, usually a comet. The meteors appear to radiate from a point (the radiant) corresponding to the direction from which the meteoroids approach Earth. This month, conditions are favourable for observation of the θ Ophiuchids which, although not the shower with the greatest activity, will be one of the best to see this year. The constellation Ophiuchus (the serpent holder) is large, but faint.  However, its location can easily be found in the area below eponymous Scorpius (when looking at the Scorpion with its head and heart (the red supergiant Antares) on the left).  The shower will peak on 13 June, but will be active all night after 20:00 to 5:30 from 8-16 June.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  The presenter at the meeting on 7 May was Francois Kapp, an engineer with SKA in Cape Town. His talk on’ Radio astronomy and high performance computing: a marriage made in the heavens’ clearly illustrated the huge numbers associated with all the aspects of the precursor MeerKAT (currently under development), and of SKA itself.  Before this, he gave an overview of the history of radio astronomy, information which was not only of interest in itself, but which showed how the scale of the equipment involved in this young branch of astronomy have mushroomed, particularly during recent years.  
Then, he used images taken on recent visits to the Carnarvon site to provide an update on progress with the construction of the MeerKAT antennae and their associated data processing facilities.  The impressive scale of these, including the advances in processor design in which he has been involved, served to reinforce the even more massive computing requirements which SKA will require.  These challenges are daunting, but he explained how finding answers to the many astronomical and cosmological questions which the arrays in South Africa and Australia are designed to answer, will make meeting them worthwhile.  
Interest groups
Cosmology  14 people (13 members, 1 visitor) attended the meeting on 4 May. In the final of three meetings around the topic of gravity, Pierre Hugo led a discussion on the implications of free fall, the mother of space warp.

Astro-photography  On 18 May, two members discussed the processing of an image of the Eta Carinae nebula.
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 May
Educational outreach   

Lukhanyo Youth Club  No meeting took place in May.

Hawston Secondary School Astronomy Group For a variety of logistical reasons, only one meeting  took place during May.  On the 26th’Johan  completed his talks on the Moon. 
THIS MONTH’S ACTIVITIES
Monthly centre meeting  The presentation on 4 June will be given by Dr Yannick Libert. His talk is titled ‘On being a professional astronomer’.  He explains, “I’ll ‘talk about the life of a radio astronomer dedicated to science operation. Nowadays, science gets mostly done remotely: the principal investigators request time on a telescope, and wait for their data to be released. I am one of the many elves working behind the scene to get these data and make sure they reach their principal investigator in their most sexy and publishable form.’

He adds that, since he also gets to do observations for his own work, he will link the talk to his main research field which “is focused on radio observations and modelling of circumstellar envelopes around asymptotic giant branch stars. So get ready to surf stellar winds - we have a long way to ride together!’

Dr Libert is a radio astronomer who received his PhD in 2009 at the Université Pierre et Marie Curie (Paris, France). He then took a postdoctoral position at the Institut de Radio Astronomie Millimétrique (IRAM) in Grenoble. At the end of 2011 he was offered the position of manager of the European Hands-On Universe project in Paris. This led to his third postdoctoral position at UCT as of September 2014.
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 1 June. Members will participate in a discussion on fields.
An entrance fee of R20 will be charged per person for non-members and R10 for children, students and U3A members.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Astro-photography  This group meets on the third Monday of each month. The next one is scheduled for 15 June.
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 evenings are scheduled, weather permitting, for Friday 12 and Saturday 13 June.  NB The venue will be Market Square, not Gearing’s Point.
Hermanus Youth Robotic Telescope Interest Group  The faults on MONET have been repaired and testing is underway.  Once access for the public has been restored, preparatory work with learners will take place to enable them to start a project.
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

The trip to the Cederberg will take place from 13-15 November. An e-mail has been sent to members giving details of activities and accommodation and asking for bookings. The last visit in March 2013 was very successful, and this one promises to be so, too.
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. 

4 June

‘On being a professional astronomer’.  Presenter: Dr Yannick 


Libert, SAAO, Cape Town

2 July

Details to follow

6 August
Details to follow

3 Sept

Details to follow

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

Further paperwork necessary as part of the planning procedures was submitted in May. After due process, the application will be considered by the Council of Overstrand Municipality.  In the meantime, the Friends of the Observatory pledge fund continues to be an important source of funds to cover associated costs.

The Friends of the Observatory campaign was launched several years ago when preliminary work began on plans to construct an astronomical observatory in Hermanus. Over the years, members have been very generous, for which we are deeply grateful.  It may seem logical to assume that, now money has been awarded by the National Lotteries Board, pledge monies are no longer needed.  Unfortunately, that is not the case.  NLB funds can only be used once the plans have been formally approved by the Municipality, something which is still awaited.  

We would, therefore, be very grateful if members could either continue to contribute to the campaign or start becoming a contributor.  Both single donations and small, regular monthly donations, of any amount, are welcome. 

Contributions can take the form of cash (paid at meetings), or online transfer, The Standard Bank details are as follows:  
Account name – Hermanus Astronomy Centre    

Account number – 185 562 531  

Branch code – 051001

If you make an online donation, please include the word ‘pledge’, and your name, unless you wish to remain anonymous.  

Science Centre  Progress is being made regarding decisions on the location, structure and management of the Science Centre.
ASTRONOMY NEWS

NASA completes MESSENGER mission with impact on Mercury's surface  30 April: With four years and 4,105 orbits around the planet, the spacecraft determined Mercury's surface composition, revealed its geological history, discovered its internal magnetic field is offset from the planet’s centre, and verified its polar deposits are dominantly water ice.
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NASA/Johns Hopkins University Applied Physics Laboratory/Carnegie Institution of Washington

The NASA planetary exploration mission came to a planned, but nonetheless dramatic, today, when it slammed into Mercury’s surface at about 14,000 km/h and created a new crater on the planet’s surface estimated to be as wide as 15 meters. MESSENGER's lonely demise on the small, scorched planet closest to the Sun went unobserved because the probe hit the side of the planet facing away from Earth, so ground-based telescopes were not able to capture the moment of impact. Space-based telescopes also were unable to view the impact, as Mercury’s proximity to the Sun would damage optics.

MESSENGER was launched on 3 August 2004, and began orbiting Mercury on 17 March 2011. Although it completed its primary science objectives by March 2012, the spacecraft’s mission was extended two times, allowing it to capture images and information about the planet in unprecedented detail. During a final extension of the mission in March, referred to as XM2, the team began a hover campaign that allowed the spacecraft to operate within a narrow band of altitudes from 5 to 35 km from the planet’s surface. 

By: NASA Headquarters, Washington, D.C.
New exoplanet too big for its star  1 May: The Australian discovery of a strange exoplanet orbiting a small cool star 500 light-years away is challenging ideas about how planets form. “We have found a small star, with a giant planet the size of Jupiter, orbiting very closely,” said George Zhou from the Research School of Astrophysics and Astronomy at the Australian National University. “It must have formed further out and migrated in, but our theories can’t explain how this happened.”
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An artist's impression of HATS-6.
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In the past two decades, more than 1,800 extrasolar planets (or exoplanets) have been discovered outside our solar system orbiting around other stars. The host star of the latest exoplanet, HATS-6, is classed as an M dwarf, which is one of the most numerous types of stars in the galaxy. Although they are common, M-dwarf stars are not well understood. Because they are cool, they are also dim, making them difficult to study.

“The planet has a similar mass to Saturn, but its radius is similar to Jupiter, so it’s quite a puffed-up planet. Because its host star is so cool, it’s not heating the planet up so much; it’s very different from the planets we have observed so far,” Zhou said. “The atmosphere of this planet will be an interesting target for future study.”
By: Australian National University, Canberra
Astronomers set a new galaxy distance record  5 May:  An international team of astronomers, led by Yale University and University of California scientists, pushed back the cosmic frontier of galaxy exploration to a time when the universe was only 5 percent of its present age of 13.8 billion years. The team discovered an exceptionally luminous galaxy more than 13 billion years in the past and determined its exact distance from Earth using the combined data from NASA’s Hubble and Spitzer space telescopes and the Keck I 10-m telescope in Hawaii. These observations confirmed it to be the most distant galaxy currently measured, setting a new record. The galaxy existed so long ago, it appears to be only 100 million years old.
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A Hubble Space Telescope image of the farthest spectroscopically confirmed galaxy observed to date (inset). It was identified in this Hubble image of a field of galaxies in the CANDELS survey (Cosmic Assembly Near-infrared Deep Extragalactic Legacy Survey). NASA’s Spitzer Space Telescope also observed the unique galaxy. The W. M. Keck Observatory was used to obtain a spectroscopic redshift (z=7.7), extending the previous redshift record. Measurements of the stretching of light, or redshift, give the most reliable distances to other galaxies. This source is thus currently the most distant confirmed galaxy known, and it appears to also be one of the brightest and most massive sources at that time. The galaxy existed over 13 billion years ago. The near-infrared light image of the galaxy (inset) has been colored blue as suggestive of its young, and hence very blue, stars. The CANDELS field is a combination of visible-light and near-infrared exposures.               NASA/ESA/P. Oesch (Yale Univ.)
The galaxy EGS-zs8-1 was originally identified based on its particular colours in images from Hubble and Spitzer and is one of the brightest and most massive objects in the early universe. “It has already grown more than 15 percent of the mass of our own Milky Way today,” said Pascal Oesch from Yale University, New Haven, Connecticut. “But it had only 670 million years to do so. The universe was still very young then.” The new distance measurement also enabled the astronomers to determine that EGS-zs8-1 was still forming stars rapidly, about 80x faster than the Milky Way Galaxy today, which has a star formation rate of one star per year.
Measuring galaxies at these extreme distances and characterising their properties is a main goal of astronomers over the next decade. The observations see EGS-zs8-1 at a time when the universe was undergoing important changes: hydrogen between galaxies was transitioning from an opaque to a transparent state. “It appears that the young stars in the early galaxies like EGS-zs8-1 were the main drivers for this transition called reionisation,” said Rychard Bouwens of Leiden Observatory, Netherlands.

These new observations together give a new glimpse into the nature of the infant universe. They confirm that massive galaxies already existed early in the history of the universe, but that their physical properties were different from galaxies seen around us today. Astronomers now have strong evidence that the peculiar colours of early galaxies seen in the Spitzer images originate from a rapid formation of massive, young stars, which interacted with the primordial gas in these galaxies. 
By: STScl, Baltimore, Maryland, NASA Headquarters, Washington, D.C.  

Fresh evidence for how water reached Earth found in asteroid debris  7 May: Water delivery via asteroids or comets is likely taking place in many other planetary systems, just as it happened on Earth, new research strongly suggests. The research finds evidence for numerous planetary bodies, including asteroids and comets, containing large amounts of water. The findings add further support to the possibility that water can be delivered to Earth-like planets via such bodies to create a suitable environment for the formation of life.
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Artist’s impression of a rocky and water-rich asteroid being torn apart by the strong gravity of the white dwarf star. Similar objects in the solar system likely delivered the bulk of water on Earth and represent the building blocks of the terrestrial planets.
Mark A. Garlick/Univ. of Warwick

Roberto Raddi of the University of Warwick’s Astronomy and Astrophysics Group, said: “Our research has found that, rather than being unique, water-rich asteroids similar to those found in our solar system appear to be frequent. Accordingly, many of planets may have contained a volume of water comparable to that contained in the Earth. It is believed that the Earth was initially dry, but our research strongly supports the view that the oceans we have today were created as a result of impacts by water-rich comets or asteroids.”

By: University of Warwick, Coventry, United Kingdom
NASA's Hubble finds giant halo around the Andromeda Galaxy  8 May: Scientists using NASA’s Hubble Space Telescope have discovered that the immense halo of gas enveloping the Andromeda Galaxy (M31), our nearest massive galactic neighbour, is about six times larger and 1,000 times more massive than previously measured. The dark, nearly invisible halo stretches about a million light-years from its host galaxy, halfway to our own Milky Way Galaxy. This finding promises to tell astronomers more about the evolution and structure of majestic giant spirals, one of the most common types of galaxies in the universe.
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This diagram shows how scientists determined the size of the halo of the Andromeda Galaxy.

NASA/ESA/A. Feild (STScI)

“Halos are the gaseous atmospheres of galaxies. The properties of these gaseous halos control the rate at which stars form in galaxies according to models of galaxy formation,” explained Nicolas Lehner, lead investigator from the University of Notre Dame. The gargantuan halo is estimated to contain half the mass of the stars in the Andromeda Galaxy itself, in the form of a hot, diffuse gas. If it could be viewed with the naked eye, the halo would be 100 times the diameter of the Full Moon in the sky. This is equivalent to the patch of sky covered by two basketballs held at arm’s length.

The Andromeda Galaxy lies 2.5 million light-years away and looks like a faint spindle, about 6x the diameter of the Full Moon. It is considered a near-twin to the Milky Way Galaxy. Because the gas in Andromeda’s halo is dark, the team looked at bright background objects through the gas and observed how the light changed. This is a bit like looking at a glowing light at the bottom of a pool at night. The ideal background “lights” for such a study are quasars, which are very distant bright cores of active galaxies powered by black holes. The team used 18 quasars residing far behind Andromeda to probe how material is distributed well beyond the visible disk of the galaxy.

Large-scale simulations of galaxies suggest that the halo formed at the same time as the rest of Andromeda. The team also determined that it is enriched in elements much heavier than hydrogen and helium, and the only way to get these heavy elements is from exploding stars called supernovae. The supernovae erupt in Andromeda’s star-filled disk and violently blow these heavier elements far out into space. Over Andromeda’s lifetime, nearly half of all the heavy elements made by its stars have been expelled far beyond the galaxy’s 200,000-light-year-diameter stellar disk.

Because we live inside the Milky Way, scientists cannot determine whether or not such an equally massive and extended halo exists around our galaxy. If the Milky Way does possess a similarly huge halo, the two galaxies’ halos may be nearly touching already and quiescently merging long before the two massive galaxies collide. Hubble observations indicate that the Andromeda and Milky Way galaxies will merge to form a giant elliptical galaxy beginning about 4 billion years from now.
By: STScl, Baltimore, Maryland, NASA Headquarters, Washington, D.C.
Ceres showcases bright spots  12 May:  The mysterious bright spots on the dwarf planet Ceres are better resolved in a new sequence of images taken by NASA’s Dawn spacecraft on 3 and 4 May 2015. The images were taken from a distance of 13,600 km. In this closest-yet view, the brightest spots within a crater in the northern hemisphere are revealed to be composed of many smaller spots. However, their exact nature remains unknown. “Dawn scientists can now conclude that the intense brightness of these spots is due to the reflection of sunlight by highly reflective material on the surface, possibly ice,” said Christopher Russell from the University of California, Los Angeles.
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An image of Ceres taken by NASA's Dawn spacecraft on 4 May 2015, from a distance of 13,600 km, in its RC3 mapping orbit. The image resolution is 1.3 km per pixel.

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

Dawn has now concluded its first mapping orbit, in which it completed one 15-day full circle around Ceres while making a host of new observations with its scientific instruments. On 9 May, the spacecraft powered on its ion engine to begin the month-long descent toward its second mapping orbit, which it will enter on June 6. In this next phase, Dawn will circle Ceres about every three days at an altitude of 4,400 km, three times closer than the previous orbit. During this phase, referred to as Dawn’s survey orbit, the spacecraft will comprehensively map the surface to begin unravelling Ceres’ geologic history and assess whether the dwarf planet is active. The spacecraft will pause twice to take images of Ceres as it spirals down into this new orbit.
By: Jet Propulsion Laboratory, Pasadena, California
NASA research reveals Europa’s mystery dark material could be sea salt  13 May:  NASA laboratory experiments suggest the dark material coating some geological features of Jupiter's moon Europa is likely sea salt from a subsurface ocean, discoloured by exposure to radiation. The presence of sea salt on Europa's surface suggests the ocean is interacting with its rocky seafloor - an important consideration in determining whether the icy moon could support life.
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The puzzling, fascinating surface of Jupiter's icy moon Europa looms large in this reprocessed color view, made from images taken by NASA's Galileo spacecraft in the late 1990s.

NASA/JPL-Caltech/SETI Institute
For more than a decade, scientists have wondered about the nature of the dark material that coats long linear fractures and other relatively young geological features on Europa’s surface. Its association with young terrains suggests the material has erupted from within Europa, but with limited data available, the material's chemical composition has remained elusive. One certainty is that Europa is bathed in radiation created by Jupiter's powerful magnetic field. Electrons and ions slam into the moon's surface with the intensity of a particle accelerator. Theories proposed to explain the nature of the dark material include this radiation as a likely part of the process that creates it.

Previous studies using data from NASA's Galileo spacecraft and various telescopes attributed the discolorations on Europa's surface to compounds containing sulphur and magnesium. While radiation-processed sulphur accounts for some of the colours on Europa, the new experiments reveal that irradiated salts could explain the colour within the youngest regions of the moon's surface.

For this research, the scientists tested samples of common salt along with mixtures of salt and water in their vacuum chamber at Europa's chilly surface temperature of –173°C. They then bombarded the salty samples with an electron beam to simulate the intense radiation on the moon's surface. The salt samples, initially white just like table salt, turned a yellowish-brown colour similar to features on the icy moon. The researchers found the colour of these samples, as measured in their spectra, showed a strong resemblance to the colour within fractures on Europa that were imaged by NASA's Galileo mission.
By: Jet Propulsion Laboratory, Pasadena, California, NASA HQ, Washington, DC  

Left-handed cosmic magnetic field could explain missing antimatter  14 May: The discovery of a ‘left-handed’ magnetic field that pervades the universe could help explain a long-standing mystery - the absence of cosmic antimatter. A group of scientists, led by Tanmay Vachaspati from Arizona State University with collaborators at Washington University and Nagoya University, announce their result in Monthly Notices of the Royal Astronomical Society.

Planets, stars, gas, and dust are almost entirely made up of the ‘normal’ matter we are familiar with on Earth. However, theory predicts that there should be a similar amount of antimatter, like normal matter, but with the opposite charge. For example, an antielectron, or positron, has the same mass as its conventional counterpart, but a positive rather than negative charge.

In 2001, Vachaspati published theoretical models to try to solve this puzzle, which predict that the entire universe is filled with helical (screw-like) magnetic fields. He and his team were inspired to search for evidence of these fields in data from the NASA Fermi Gamma-ray Space Telescope.

Fermi, launched in 2008, observes gamma rays - electromagnetic radiation with a shorter wavelength than X-rays - from distant sources, such as the supermassive black holes found in many large galaxies. The gamma rays are sensitive to the magnetic field they travel through on their long journey to Earth. If the field is helical, it will imprint a spiral pattern on the distribution of gamma rays.

Vachaspati and his team see exactly this effect in the Fermi data, allowing them to not only detect the magnetic field but to measure its properties. The data show not only a helical field, but that there is an excess of left-handedness - a fundamental discovery that for the first time suggests the precise mechanism that led to the absence of antimatter.

This discovery has wide ramifications, as a cosmological magnetic field could play an important role in the formation of the first stars and could seed the stronger field seen in galaxies and clusters of galaxies in the present day.
By: Royal Astronomical Society, United Kingdom
Galaxy’s snacking habits revealed  21 May: A team of Australian and Spanish astronomers has caught a greedy galaxy gobbling on its neighbours and leaving crumbs of evidence about its dietary past. Galaxies grow by churning loose gas from their surroundings into new stars or by swallowing neighbouring galaxies whole. However, they normally leave very few traces of their cannibalistic habits.
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Multi-wavelength image of galaxies NGC 1512 and NGC 1510 combining optical and near-infrared data (light blue, yellow, orange), ultraviolet data (dark blue), mid-infrared data (red), and radio data (green).

Angel Lopez-Sanchez (AAO/MQU) and Baerbel Koribalski (CSIRO)

The study not only reveals a spiral galaxy devouring a nearby compact dwarf galaxy, but also shows evidence of its past galactic snacks in unprecedented detail. The researchers measured the level of chemical enrichment in the gas across the entire face of NGC 1512. Chemical enrichment occurs when stars churn the hydrogen and helium from the Big Bang into heavier elements through nuclear reactions at their cores. These new elements are released back into space when the stars die, enriching the surrounding gas with chemicals like oxygen, which the team measured.

“We were expecting to find fresh gas or gas enriched at the same level as that of the galaxy being consumed, but were surprised to find the gases were actually the remnants of galaxies swallowed earlier,” López-Sánchez, from Macquarie University, said.          
 By: Australian Astronomical Observatory, Sydney, 



International Centre for Radio Astronomy Research, Perth, Western Australia
Newly dedicated observatory to search for gravitational waves  21 May:  Seeking to expand how we observe and understand the universe where we live, the National Science Foundation (NSF) this week helped dedicate the Advanced Laser Gravitational Wave Observatories (Advanced LIGO) at the LIGO Hanford facility in Richland, Washington. The Advanced LIGO project represents a major upgrade expected to enhance the sensitivity of LIGO's instruments by a factor of at least 10, creating a one-thousand-fold increase in the number of astrophysical candidates for gravitational wave signals. After the dedication, Advanced LIGO will undergo commissioning to ensure instrumentation is ready for its first search for gravitational waves sometime this autumn.


The California Institute of Technology and Massachusetts Institute of Technology designed and operate the NSF-funded LIGO that is aimed to see and record gravitational waves for the first time, allowing us to learn more about phenomena like supernovae and colliding black holes that generate the waves.

Cfoellmi via Wikimedia Commons


Predicted by Albert Einstein in 1916 as a consequence of his theory of general relativity, gravitational waves are ripples in the fabric of space and time produced by violent events in the distant universe, for example, by the collision of two black holes or by supernovae explosions. Gravitational waves are emitted by accelerating masses in much the same way as radio waves are produced by accelerating charges, such as electrons in antennas. As gravitational waves travel to Earth, these ripples in the space-time fabric bring with them information about their violent origins and about the nature of gravity that cannot be obtained by other astronomical tools.

Although scientists have yet to detect them directly, the influence of gravitational wave emissions on a binary pulsar system (two neutron stars orbiting each other) has been measured accurately and is in excellent agreement with predictions. In 1993, Russell Hulse and Joseph Taylor received the Nobel Prize for this work - performed in the '70s and '80s. Scientists therefore have great confidence that gravitational waves exist.

LIGO was originally proposed in the 1980s as a means of detecting gravitational waves. The instrument comprises two 4 km L-shaped devices known as ‘interferometers’, one at Hanford, the other at the LIGO observatory in Livingston, Louisiana.

Inside the LIGO interferometers are vacuum tubes in which a laser beam is split into two beams. Those beams travel back and forth along the length of the tubes, going between precisely configured and very sensitive mirrors located near the vertex and at the end of each arm of the ‘L’. According to Einstein’s theory, as a gravitational wave passes by, the path the laser beam takes between the mirrors will vary slightly. That change indicates the presence of the gravitational wave. The configuration is sensitive enough to detect a remarkably minute change. LIGO could detect a change equivalent to one-thousandth the size of a proton diameter; Advanced LIGO, which will utilize LIGO’s upgraded infrastructure, will be 10 times more sensitive. To upgrade LIGO to this level of sensitivity required changes in the lasers, optics, and several other components and processes. 

By: National Science Foundation, Arlington, Virginia
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 12: Carolyn Shoemaker
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                Comet Shoemaker-Levy 9        Caroline and Eugene Shoemaker
impacting Jupiter  

Like her namesake Caroline Herschel, the American astronomer Carolyn Shoemaker is noted for her work on comets.  In fact, she holds the record for the largest number of comets discovered by an individual.

Born Carolyn Jean Spellman in 1929 in New Mexico, she received a BA degree in history in 1949 and a Masters in political science in 1950, both from Chico State College in California.  She then worked as a school teacher.  In 1951 she married Eugene Shoemaker a planetary geologist. They had three children and Carolyn was happy to be a wife and mother until her children had left home and she wanted something fulfilling to do.

Her career in astronomy began in 1980 when she was in her 50s after her husband suggested she start helping him with projects on which he was working.  Choosing an asteroid project to start, she became increasingly fascinated with asteroids and comets. She became a visiting scientist at the US Geological Survey in Arizona, and, from 1981- 1985, worked for Caltech at the Palomar Observatory in California  searching for Earth-crossing asteroids and comets.

During the 1980s and 1990s, she used film taken at the Palomar Observatory during the Palomar Asteroid and Comet Survey combined with a stereoscope to find objects which moved against the background of the fixed stars.  The new stereoscopic techniques she developed were pioneering and enabled researchers to scan twice as much of the sky than before.  By 2002 she had discovered 32 comets and over 300 asteroids.  These comets were all discovered between 1983 and 1994  and include the name Shoemaker, either alone or in combination with the name of the other person, if co-discovered. During that time, she had also become research Professor of astronomy at Northern Arizona University in 1989 and a staff member at Lowell Observatory, also in Flagstaff, Arizona, in 1993. In 1984, she and Eugene also collaborated to investigate meteorite craters and ancient impact structures in Australia. 

She and her husband Eugene are best known for their discovery of periodic Comet Shoemaker- Levy 9, which they and David Levy discovered at the Palomar Observatory in 1993.  Having been captured by the massive planet in or before 1929, the comet was in a 2-year orbit around Jupiter. A close approach to Jupiter in 1992 (+/- 21,000 km) had disrupted the nucleus into 21 fragments which impacted Jupiter during July 1994.  Images of the approach to the planet and the prominent dark spots created at impact were followed on television by millions of people.  The dark impact areas, which slowly merged into a dark belt which lasted for over 18 months, could also be seen through small amateur telescopes. 

Amongst other honours and awards, in 1990, Carolyn was awarded an honorary doctorate from Northern Arizona University and a NASA Exceptional Scientific Achievement medal in 1996.  She and Eugene’s achievements were also recognised in 1998 with a medal from the National Academy of Sciences.  

In addition to still studying images for new comets and asteroids, after Eugene’s death in 1997, Carolyn also continued with his work in mapping impact craters.  She also continued to lecture around the world hoping to inspire a new generation of comet and asteroid hunters.

Sources: Ridpath, I (Ed) 2007  Oxford dictionary of astronomy, www.en.wikipedia.org , www.womanastronomer.com, www.science.jpl.nasa.gov, www.science.howstuffworks.com, www.chicohighschoolfoundation.com
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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