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HERMANUS ASTRONOMY CENTRE NEWSLETTER

DECEMBER 2014

Welcome to this month’s issue of the newsletter.  We also welcome new members Theresa Beelders, Lia Labuschagne, Omega Neethling and Tertius Syfert.

	2015 monthly meeting dates  Unless it is a public holiday, meetings will continue to take place on the first Thursday of every month.  The dates for 2015 are:  8 January, 5 February, 5 March, 2 April, 7 May, 4 June, 2 July, 6 August, 3 September, 1 October, 5 November and 3 December. Further details below.


	‘14” telescope donated to local Astronomy Centre’  This headline in the 27 November issue of Hermanus Times informed the community of another notable event in the Centre’s history, noting that, on 22 November, Prof Patrick Woudt, incoming head of the UCT Department of astronomy, symbolically handed the telescope over to Mayor Nicolette Botha-Guthrie.  The article continues: ‘[She] accepted the magnanimous donation on behalf of the HAC… as well as the Hermanus community in general.  The telescope, a Celestron 14” equatorial fork-mounted Schmidt-Cassegrain is over 30 years old, but is still fully operational. ….  In thanking Woudt for a donation which will, undoubtedly, give Hermanus’s astronomically and scientifically-minded community many hours of enriching enjoyment, HAC chair, Pierre de Villiers, said…he envisages a lasting legacy. Physically, the telescope will share a place of honour with the 13.1” donated telescope in the planned Hermanus Observatory. [In addition], an enduring intellectual legacy will, hopefully, result from mutually beneficial observational/ research collaboration between UCT and HAC in conjunction with local learners.’ 


	2015 membership

The fees for 2015 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.  



WHAT’S UP?

Celestial festive decorations Two prominent, large open clusters provide additional festive decorations outdoors on warm summer nights this month. To the left (north) of the upside-down hunter Orion, in Taurus, the 17th largest of the 88 named constellations, are the Hyades and Pleides clusters.  From the southern hemisphere, the right hand cluster Hyades has an inverted V shape which resembles a Christmas tree.  150 light years away, it is the closest major star cluster to Earth.  The bright star at the bottom right is the red giant Aldebaran (Alpha Tauri).  Its name means ‘the follower’ as it appears to follow behind the Pleides, located to the left from the southern hemisphere.  Views can be deceiving and, in fact, Aldebaran is not really a part of the Hyades cluster itself, but much closer to Earth (65 light years) and superimposed from an earthly perspective.  The Pleides (M45) looks like a ring of festive lights.  Commonly known as the Seven sisters, six rather than seven of its brightest stars are normally visible to the naked eye.  Located 400 light years away, like Hyades, its true sparkling splendour is seen through binoculars, when many more stars can be seen.

LAST MONTH’S ACTIVITIES
Monthly centre meeting  Peter Harvey reports: “‘The 6 November monthly meeting featured HAC vice-chair Jenny Morris’s enthralling presentation, “Milestones in Radio Astronomy: from the Merry-go-round to the SKA”. Jenny’s talk began with the surprising discovery in 1932 of radio waves emanating from the skies. A small band of dedicated enthusiasts battled against the wind to convince the largely unimpressed optical astronomy world of the value of this embryonic science. As with so many other technological advances, they had to wait for a world war for the refinement of radio and the development of radar before instruments became available which were capable of yielding useful data. As the realisation dawned that vital information could be gleaned about stellar objects in radio wavelengths, analysts demanded ever larger antennae and multi-element arrays to gather the vast amount of information pouring down from the universe. This form of astronomy then required ever more computing power to process the information. Finally, Jenny took us through to the current arrays such as ALMA and pointed to the future of even larger projects like SKA, concluding with the challenges they set for the computing world.”
Interest groups
Cosmology  Thirteen people (12 members, 1 visitor) attended the meeting on 3 November. They watched the ninth 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: 19: ‘Gravito-magnetism and gravitational waves’ and Part 20: ‘Gravity’s horizon – anatomy of a black hole’.

Astro-photography  Three people attended the meeting held on 17 November.  They discussed their work on the challenging task of processing an image of the Veil nebula. They then viewed a couple of impressive images of the nebula on the Internet of the processing done by others.
Hermanus Binocular Observation Programme (HBOP)  Members have received the final briefing and been encouraged to undertake practical star-gazing, either in their own time or during scheduled Sidewalk astronomy evenings.
If you are interested in obtaining the materials distributed to group members, please e-mail petermh@hermanus.co.za
Other activities
Sidewalk astronomy  Unfortunately, logistical factors led to cancellation of the events scheduled for 21 and 22 November.
Educational outreach   Lynette Geldenhuys reports: “On Wednesday 19 November Jenny Morris addressed 19 Grade 1's to 3's at the Hermanus Private School (previously Montessori). Her lively and informative talk broadly covered the Solar System and other more specific topics in their curriculum. We were very pleasantly surprised by the depth of the children’s knowledge and eventually had to call a halt to their enthusiastic questions. The children had recently each done a project on different aspects of the Solar System and proudly showed their individual work to us as well as sing a song about the planets.”
Youth club  A report on the meeting held on 28 November will be included in the next newsletter/
Hermanus Youth Robotic Telescope Interest Group  Work continues on preparations for use of the Las Cumbres and Monet telescopes by learners in 2015.
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This month’s meeting on 4 December will be the annual Christmas party.  Those who have booked places to attend will meet at SANSA from 6.30 for 7.00 pm.
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 December.  The eleventh pair of programmes in the 24 part DVD series ‘Black holes, tides and curved spacetime: understanding gravity’, presented by Dr Benjamin Schumacher from the University of Texas at Austin will be shown and discussed.  The topics are: Part 21: ‘Which Universe is ours?’ and Part 20: ‘Cosmic anti-gravity – inflation and dark energy’.

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 scheduled for 19 January. Members will undertake processing of images of another nebula CO29).

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 future events will be circulated to members.
FUTURE ACTIVITIES

Possible trips are under consideration, but nothing has been arranged yet.  
2014 MONTHLY MEETINGS
4 December

Xmas party.  

Venue: SANSA  Time: 6.30 for 7 pm for those who have booked a 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. 

8 January
 
‘Improving ‘naked and aided eye’ astronomical observations 




using small telescopes and binoculars’.  Presenter: 



Wolfgang Lange, Iziko Museum Planetarium presenter  

5 February

AGM

5 March, 2 April, 7 May, 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 development proposal for the HOA will be considered by the Council of Overstrand Municipality early in 2015.  In the meantime, the Observatory committee is working to finalise procedural arrangements for managing the project and meeting the administrative and monitoring requirements of the National Lotteries Board and the HAC.

In the meantime, the ‘Friends of the Observatory’ 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.  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  Committee members from SANSA, OM and HAC continue to work on confirming the site for the building, and on involving relevant organisations in planning the content, exhibits and activities.

ASTRONOMY NEWS
Rocket experiment finds the universe brighter than we thought  10 November: A NASA sounding rocket experiment has detected a surprising surplus of infrared light in the dark space between galaxies, a diffuse cosmic glow as bright as all known galaxies combined. The glow is thought to be from orphaned stars flung out of galaxies. The findings redefine what scientists think of as galaxies. Galaxies may not have a set boundary of stars, but instead stretch out to great distances, forming a vast interconnected sea of stars.
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A time-lapse photograph of the CIBER rocket launch, taken from NASA's Wallops Flight Facility in Virginia in 2013. This was the last of four launches of the Cosmic Infrared Background Experiment (CIBER).

T. Arai/University of Tokyo

Observations from the Cosmic Infrared Background Experiment (CIBER) are helping settle a debate on the origins of this background infrared light in the universe, previously detected by NASA’s Spitzer Space Telescope: whether it comes from these streams of stripped stars too distant to be seen individually, or from the first galaxies to form in the universe. “We think stars are being scattered out into space during galaxy collisions,” said Michael Zemcov from the CalTech in Pasadena and NASA’s Jet Propulsion Laboratory (JPL). “While we have previously observed cases where stars are flung from galaxies in a tidal stream, our new measurement implies this process is widespread.”

Using suborbital sounding rockets, which are smaller than those that carry satellites to space and are ideal for short experiments, CIBER captured wide-field pictures of the cosmic infrared background at two infrared wavelengths shorter than those seen by Spitzer. Because our atmosphere itself glows brightly at these particular wavelengths of light, the measurements can only be done from space. “It is really exciting for such a small NASA rocket to make such a huge discovery,” said Mike Garcia from NASA Headquarters. “Sounding rockets are an important element in our balanced toolbox of missions from small to large.”

During the CIBER flights, the cameras launch into space and then snap pictures for about seven minutes before transmitting the data back to Earth. Scientists masked out bright stars and galaxies from the pictures and carefully ruled out any light coming from more local sources, such as our Milky Way. What is left is a map showing fluctuations in the remaining infrared background light, with splotches that are much bigger than individual galaxies. The brightness of these fluctuations allows scientists to measure the total amount of background light.

To the surprise of the CIBER team, the maps revealed a dramatic excess of light beyond what comes from the galaxies. The data showed that this infrared background light has a blue spectrum, which means it increases in brightness at shorter wavelengths. This is evidence the light comes from a previously undetected population of stars between galaxies. Light from the first galaxies would give a spectrum of colours that is redder than what was seen. “The light looks too bright and too blue to be coming from the first generation of galaxies,” said James Bock from Caltech and JPL. “The simplest explanation, which best explains the measurements, is that many stars have been ripped from their galactic birthplace, and that the stripped stars emit on average about as much light as the galaxies themselves.”

By: Jet Propulsion Laboratory, California, NASA Headquarters ,Washington, D.C.
Jupiter’s red spot is likely a sunburn, not a blush  12 November:  The ruddy colour of Jupiter’s Great Red Spot is likely a product of simple chemicals being broken apart by sunlight in the planet’s upper atmosphere, according to a new analysis of data from NASA’s Cassini mission. The results contradict the other leading theory for the origin of the spot’s striking colour - that the reddish chemicals come from beneath Jupiter’s clouds.
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Research suggests effects of sunlight produce the color of Jupiter's Great Red Spot. The feature's clouds are much higher than those elsewhere on the planet, and its vortex nature confines the reddish particles once they form.

NASA/JPL-Caltech/ Space Science Institute


Kevin Baines from NASA’s Jet Propulsion Laboratory (JPL) in Pasadena, California. and JPL colleagues Bob Carlson and Tom Momary arrived at their conclusions using a combination of data from Cassini’s December 2000 Jupiter flyby and laboratory experiments. In the lab, the researchers blasted ammonia and acetylene gases - chemicals known to exist on Jupiter - with ultraviolet light to simulate the Sun’s effects on these materials at the extreme heights of clouds in the Great Red Spot. This produced a reddish material, which the team compared to the Great Red Spot as observed by Cassini’s Visible and Infrared Mapping Spectrometer (VIMS). They found that the light-scattering properties of their red concoction nicely matched a model of the Great Red Spot in which the red-coloured material is confined to the uppermost reaches of the giant cyclone-like feature.

“Our models suggest most of the Great Red Spot is actually pretty bland in colour, beneath the upper cloud layer of reddish material,” said Baines. “Under the reddish ‘sunburn’, ’the clouds are probably whitish or greyish.” A colouring agent confined to the top of the clouds would be inconsistent with the competing theory, which posits that the spot’s red colour is due to upwelling chemicals formed deep beneath the visible cloud layers, he said. If red material was being transported from below, it should be present at other altitudes as well, making the red spot redder still.

Jupiter is composed almost entirely of hydrogen and helium, with just a sprinkling of other elements. Scientists are interested in understanding what combinations of elements are responsible for the hues seen in Jupiter’s clouds, as this would provide insights into the giant planet’s makeup. Baines and colleagues initially set out to determine if the Great Red Spot’s colour might derive from Sun-induced breakdown of a more complex molecule, ammonium hydrosulphide, which makes up one of Jupiter’s main cloud layers. They quickly found that instead of a red colour, the products their experiment produced were a brilliant shade of green. This surprising negative result prompted the researchers to try simple combinations of ammonia with hydrocarbons that are common at Jupiter’s high altitudes. Breaking down ammonia and acetylene with ultraviolet light turned out to best fit the data collected by Cassini.

Jupiter possesses three main cloud layers, which occupy specific altitudes in its skies; from highest to lowest they are: ammonia, ammonium hydrosulphide, and water clouds. As for why the intense red colour is seen only in the Great Red Spot and a few much smaller spots on the planet, the researchers think altitude plays a key role. “The Great Red Spot is extremely tall,” Baines said. “It reaches much higher altitudes than clouds elsewhere on Jupiter.”

The team thinks the spot’s great heights both enable and enhance the reddening. Its winds transport ammonia ice particles higher into the atmosphere than usual, where they are exposed to much more of the Sun’s ultraviolet light. In addition, the vortex nature of the spot confines particles, preventing them from escaping. This causes the redness of the spot’s cloud tops to increase beyond what might otherwise be expected. 
By: Jet Propulsion Laboratory, Pasadena, California  

Venturing into the upper atmosphere of Venus 12 November: As the end of its eight-year adventure at Venus edges ever closer, European Space Agency (ESA) scientists have been taking a calculated risk with the Venus Express spacecraft in order to carry out unique observations of the planet’s rarefied outer atmosphere. Currently, the only spacecraft orbiting our nearest planetary neighbour, Venus Express arrived at Venus on 11 April 2006. Since then, the spacecraft has gathered a wealth of data on the planet’s atmosphere and surface from its elliptical, 24-hour polar orbit.
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Venus Express aerobraking.

ESA - C. Carreau


With the spacecraft’s fuel tank running low, the mission team decided to undertake several aerobraking campaigns, during which the orbiter would dip deeper than ever before into Venus’s atmosphere during each pericentre passage; pericentre is the point of closest approach in a spacecraft’s orbit around a planet. By gradually reducing its pericentre altitude to around 130 km, the spacecraft would be able to provide unique, detailed, in-situ information about the sparse outer atmosphere, a region that is difficult to study using remote sensing instruments.

Aerobraking has been used for many decades as a fuel-efficient way to slow down a spacecraft in a controlled manner. For the first time, an ESA spacecraft would deliberately dip deep into a planetary atmosphere and then rise to continue operations. “Below 155 km the onboard accelerometers gave direct measurements of the rate of deceleration, which was directly proportional to the local atmospheric density,” said Håkan Svedhem from ESA. “This provided an excellent way to study the overall density profile and small scale density variations during each dip into the atmosphere. To our surprise, we saw that the atmosphere appeared to be more variable than previously thought for this altitude, both from day-to-day and during each individual pericentre passage.” The data indicate that the satellite experienced extreme heating cycles, with temperatures of the solar panels increasing to about 50°C - a rise of more than 100°C - during several of the brief sweeps through the atmosphere.

The atmosphere also became about 1,000 times denser between altitudes of 165 km) and 130 km, subjecting Venus Express to much higher forces and stress than during normal operations. “We expected the density profile to be smooth,” said Svedhem, “but we saw wide variations, sometimes with a steep rise, flat top and steep decline, sometimes with several peaks or a triangular shape. One possible explanation is that we detected atmospheric waves. These features can be caused when high speed winds travel over mountain ranges. The waves then propagate upwards. However, such waves had never been detected at such heights - twice the altitude of the cloud deck that blankets Venus.” “Atmospheric density changed very rapidly as the spacecraft moved from daylight into darkness,” said Svedhem. “It was about four times greater on the dayside than the nightside.”

Having survived its dives into the atmosphere, Venus Express is continuing a program of more routine science observations. However, the intrepid orbiter is living on borrowed time. “Since July, the pericentre of the orbit has been naturally decreasing again, and by the end of November, we shall attempt to raise it once again,” said Svedhem. “Unfortunately, we do not know how much fuel remains in its tanks, but we are intending to continue the up-down process as long as possible, until the propellant runs out. “We have yet to decide whether we shall simply continue until we lose control, allowing it to enter the atmosphere and burn up naturally, or whether we attempt a controlled descent until it breaks up.” Either way, the tough little spacecraft will have revolutionized our knowledge of Earth’s mysterious, cloud-shrouded neighbour, sending back more data than all previous missions to Venus combined.

By: ESA, Noordwijk, Netherlands
Rosetta's Philae finds hard ice and organic molecules  18 November:  Before going into hibernation at 0h36m UT on 15 November, the Philae lander was able to conduct some work using power supplied by its primary battery. With its 10 instruments, the mini laboratory sniffed the atmosphere, drilled, hammered and studied Comet 67P/ Churyumov-Gerasimenko while more than 500 million km from Earth. After a triple landing, positioning it in a new, unplanned location, conditions were not optimal, but Philae was able to work for some 60 hours and send the resulting data back to Earth. It was controlled and monitored from the DLR German Aerospace Centre’s Lander Control Centre (LCC). Now, the complicated data analysis begins. DLR's scientific director for the project, Ekkehard Kührt, is very pleased with the results so far. "We have collected a great deal of valuable data, which could only have been acquired through direct contact with the comet," he said. "Together with the measurements performed by the Rosetta orbiter, we are well on our way to achieving a greater understanding of comets. Their surface properties appear to be quite different than was previously thought."
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Rosetta’s lander Philae captured this two-image mosaic of the surface of Comet 67P/Churyumov-Gerasimenko. One of the lander’s three feet can be seen in the foreground.

ESA/Rosetta/Philae/CIVA

Icy hardness The team responsible for the Multi-Purpose Sensors for Surface and Sub-Surface Science (MUPUS) instrument, which hammered a probe into the comet, estimates that Comet 67P is hard as ice: "Although the power of the hammer was gradually increased, we were not able to go deep into the surface," said Tilman Spohn from the DLR Institute of Planetary Research, who is leading the research team. Shortly after the triple landing, the scientists could only hope that Philae would be in a position that would allow the probe to be hammered into the surface. However, with MUPUS it has been possible to directly study the strength of a comet's surface for the first time - and 67P proved to be a ‘tough nut to crack’. "We have acquired a wealth of data, which we must now analyse," said Spohn. Only the thermal sensors and accelerometers in the anchors that should have fixed Philae to the comet’s surface were not used because they were not deployed during the touchdown.
Listening to the comet The team of the Surface Electrical, Seismic and Acoustic Monitoring Experiment (SESAME) can confirm that Comet 67P is not nearly as soft and fluffy as it was believed to be. "The strength of the ice found under a layer of dust on the first landing site is surprisingly high," said Klaus Seidensticker from the DLR Institute of Planetary Research. The instrument CASSE, which sits in the feet of the lander, was turned on during the descent and clearly registered the first landing as Philae came into contact with the comet. From additional data, the mechanical properties of Churyumov-Gerasimenko will be derived. SESAME's two other instruments suggest that cometary activity at this landing site is low, as well as revealing the presence of a large amount of water ice under the lander.
Sniffing for organic molecules The last of the 10 instruments on board the Philae lander to be activated was the Sampling, Drilling and Distribution (SD2) subsystem, which was designed to provide soil samples for the COSAC and PTOLEMY instruments. It is certain that the drill was activated, as were all the steps to transport the sample to the appropriate oven. COSAC also worked as planned. Now scientists need to analyse the data to determine whether a soil sample was actually examined in the gas chromatograph. This will be done in collaboration with several instrument teams. Did CASSE hear drilling? What soil strength did MUPUS encounter when hammering? With what force was the SD2 drill used? "We currently have no information on the quantity and weight of the soil sample," said Fred Goesmann from the Max Planck Institute for Solar System Research. However, COSAC was able to ‘sniff’ the atmosphere and detect the first organic molecules after landing. Analysis of the spectra and the identification of the molecules are continuing.
Images and radio waves before hibernation One of the big winners of the Philae landing is Stefano Mottola from the DLR Institute of Planetary Research, who is responsible for the Rosetta Lander Imaging System (ROLIS) camera. The instrument, mounted on the bottom of the lander, acquired images during the first descent showing the planned landing site, Agilkia. Even after the third landing, it proved possible to reactivate ROLIS and acquire images of the comet’s surface at close range. Thus, the team has data for two different locations on the comet.

A wealth of data was also obtained with the COmet Nucleus Sounding Experiment by Radio wave Transmission (CONSERT) instrument. To achieve this, the lander and orbiter were on different sides of the comet and worked together to analyse the comet nucleus by passing radio signals through it and creating a three-dimensional profile of the core. During the CONSERT measurements, Philae went into hibernation after the power from its primary battery was exhausted. This battery was flown through space already charged to ensure the completion of the first scientific work phase.
Waiting for news of Philae "I'm very confident that Philae will resume contact with us and that we will be able to operate the instruments again," said DLR Lander Project Manager Stephan Ulamec. Once the rechargeable secondary battery has been warmed by sunlight again, Philae will restart and the DLR LCC team will take their places at the control consoles again. "At the first landing site, we would, of course, have had better solar illumination conditions," said Ulamec. "Now we are somewhat in shadow, we will need more time to charge." One advantage of the shadier landing site in a crater is that the Philae lander will not overheat as quickly as the comet approaches the Sun, but will benefit from the stronger sunlight. The team managed to rotate the lander during the night of November 14/15 so that the largest solar panel is now aligned toward the Sun. Ulamec believes it is probable that in the spring of 2015, the DLR LCC will once again communicate with Philae and receive data about how the lander is faring on Comet 67P/Churyumov-Gerasimenko. In the summer of 2015, it may be possible that temperatures on the comet will allow Philae’s battery to be recharged. "The orbiter will continue with its overflights to receive any signals from the lander once Philae wakes up from hibernation," Ulamec said

By: DLR German Aerospace Centre  

Gravity may have saved the universe after the Big Bang  21 November: New research by a team of European physicists could explain why the universe did not collapse immediately after the Big Bang. Studies of the Higgs particle - discovered at CERN in 2012 and responsible for giving mass to all particles - have suggested that the production of Higgs particles during the accelerating expansion of the early universe (inflation) should have led to instability and collapse.


Timeline of the universe

NASA/WMAP Science Team


Scientists have been trying to find out why this did not happen, leading to theories that there must be some new physics that will help explain the origins of the universe that has not yet been discovered. Physicists from Imperial College London and the Universities of Copenhagen and Helsinki, however, believe there is a simpler explanation. In a new study, the team describes how the space-time curvature - in effect, gravity - provided the stability needed for the universe to survive expansion in that early period. The team investigated the interaction between the Higgs particles and gravity, taking into account how it would vary with energy.

They show that even a small interaction would have been enough to stabilize the universe against decay. “The standard model of particle physics, which scientists use to explain elementary particles and their interactions, has so far not provided an answer to why the universe did not collapse following the Big Bang,” said Arttu Rajantie from Imperial College London. “Our research investigates the last unknown parameter in the standard model - the interaction between the Higgs particle and gravity. This parameter cannot be measured in particle accelerator experiments, but it has a big effect on the Higgs instability during inflation. Even a relatively small value is enough to explain the survival of the universe without any new physics!”

The team plans to continue their research using cosmological observations to look at this interaction in more detail and explain what effect it would have had on the development of the early universe. In particular, they will use data from current and future European Space Agency missions measuring cosmic microwave background radiation and gravitational waves. “Our aim is to measure the interaction between gravity and the Higgs field using cosmological data,” said Rajantie. “If we are able to do that, we will have supplied the last unknown number in the standard model of particle physics and be closer to answering fundamental questions about how we are all here.”
By: Imperial College London, United Kingdom
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 6: Adelaide Ames
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 Coma-Virgo cluster
Born in 1900, Adelaide graduated from Vassar College for women in 1923.  Her ambition had been to become a journalist, but when no job in journalism was forthcoming, she accepted one she was offered in astronomy.  Some years later, she stated unequivocally that her life had taken the correct direction.

Later in 1923, while enrolled in postgraduate study at Radcliffe College, she began work as a research assistant at the observatory at its brother college, Harvard.  She was the first to join a new fellowship programme at the observatory designed to encourage women to study there. After earning her masters degree in 1924, she starting working with the observatory’s director, Harlow Shapley, on a photometric survey of the brighter galaxies, then named spiral or extra-galactic nebulae, work which became the source of her fame. She and her boss became two of the first astronomers to chart the galaxies of outer space. Their work led them to conclude that these objects were likely to be located at great distances from the Milky Way.  Adelaide and Shapley went on to compile a catalogue of the positions, angular dimensions, classification and integrated magnitudes of more than 2,000 galaxies.  

In 1931, they published a catalogue of nearly 2,800 galaxies which formed a system in the constellations of Virgo and Coma Berenices. Sometimes called the Coma-Virgo cluster, but more commonly now known as the Virgo Cluster, this is the nearest large cluster of galaxies to the Milky Way. This extensive survey of the number, position, magnitudes, sizes and integrated magnitudes formed the basis of the second catalogue which she and Shapley also compiled.

The 1932 Shapley-Ames catalogue contained extensive and precise details of 1,249 galaxies brighter than 13th magnitude across the entire sky.  It showed that the distribution of galaxies was different north and south of the plane of the Milky Way galaxy, revealing the irregular distribution of galaxies and the existence of galaxy clusters. Their findings also had implications within cosmology, as they provided the first strong evidence that the Universe may contain substantial regions that contradict the assumption of homogeneity and isotropy. Playing a major role in the study of galaxies in the local region, the catalogue became the standard listing of bright galaxies for many decades. A revised and updated version was published in 1981.  

In addition to her work, Adelaide was also involved in the administration of the observatory and in the wider astronomical community.  She was a member of the American Astronomical Society and also an active participant in the activities of the International Astronomical Union.  She was a contemporary of Cecilia Payne-Gaposchkin (see Feb. 2015 newsletter) and her closest friend at the observatory.
Adelaide was drowned in a canoeing accident at the age of 32 while on holiday in New England.  The daughter of a US Army general, following the funeral in Cambridge, Massachusetts, her body was interred at Arlington National Cemetery  Always modest, in response to praise for her notable achievement she once claimed that she only collected the facts while the theories were Dr Shapley’s. Harlow Shapley formally noted the substantial contribution Adelaide had made in her short life to the field of galaxy studies, but it is in the Shapely-Ames Catalogue that her legacy is perpetuated.  It was in press at the time of her death and became a posthumous record of her contribution to astronomy.  
Sources: Ridpath, I(Ed) 2007 Oxford dictionary of astronomy, www.en.wikipedia.org, www.adsabs.harvard.edu, www.astronomycompendium.wikispaces.com
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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