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HERMANUS ASTRONOMY CENTRE NEWSLETTER

SEPTEMBER 2014

Welcome to this month’s issue of the newsletter which, we hope, you find both informative and enjoyable.  

National Science Week (2-9 August) For the second year, the Centre hosted a very successful series of events.  Details can be found below in the ‘Educational outreach’ and ‘Sidewalk astronomy’ sections of last month’s activities.
WHAT’S UP?

A planetary trio  Mercury, Mars and Saturn continue to be visible in the west during dusk this month. Mercury is at its most visible during the middle two weeks, while the other two can be easily spotted during the evenings all month.  Consideration of their apparent sizes in the sky identifies interesting anomalies created by size, distance and albedo (the amount of light reflected by a planet).  Mercury looks like the smallest of the three, and it is (4.900 km in diameter), but its smallness is not also a consequence of its distance from Earth.  In fact, Mars is closer to Earth than Mercury (an average of 78 million km v 92 million km).  Visually, distances also mask the huge difference in size between Mars and Saturn.  With an equatorial diameter of 120,500 km, Saturn is >17x the diameter of Mars (6,800 km), but its huge distance from Earth compared with that of Mars (1,277 million km v 78 million km) means that it does not appear to be much larger than the red planet.  The fact that bright, white Saturn has a much higher albedo than red Mars, a factor which should serve to further increase its visual impact, further emphasises its huge distance from Earth.
LAST MONTH’S ACTIVITIES
Monthly centre meeting  On 7 August, committee member Derek Duckitt gave an informative and interesting presentation on ‘‘Astrophysics of the High Energy Stereoscopic System’, which was enriched by his personal visit to the HESS site in Namibia. After outlining the nature of gamma rays, the most energetic form of radiation, and the way in which they can be detected by Earth-based telescopes, he used still images and video to demonstrate how the collecting equipment and extremely sensitive camera at HESS are operated.  Although there are several gamma ray detectors orbiting in space, HESS is one of only a handful of Earth-based gamma-ray telescopes, and, thus, central to increasing understanding of the bursts of energy produced in the cosmos, often by the most extreme celestial objects like pulsars, supernovae and regions around black holes.  After outlining some of the areas of research being undertaken by scientists, Derek ended with a description of the planned Cerenkov Telescope Array (CTA), the gamma ray equivalent to the SKA.
Interest groups
Cosmology  Fifteen people (13 members, 2 visitors)  attended the meeting on 4 August. They watched the sixth pair of programmes in the DVD series ‘Black holes, tides and curved spacetime: understanding gravity’ presented by Dr Benjamin Schumacher from the University of Texas at Austin.  The topics were: Part 13: ‘From forces to fields’ and Part 14: ‘The falling laboratory’.
Astro-photography  Three people attended the meeting on 18 August.  They continued to discuss their experiences of image processing.
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  Four events were scheduled in August as part of National Science Week.  Twenty-three people attended star-gazing on 2 August, poor weather having cancelled the event scheduled for the 1st.  The innovative Moonwatching event on 8 August also proved to be very popular with members of the public, including those attending the Hermanus Wine and Food Festival, with an attendance of 94. Cloudy weather prevented viewing on the 9th.
Educational outreach 

National Science Week  The Centre offered a range of events as part of this national initiative.  Details of the star and moon gazing evenings, and of the school presentation are given above and below.  The other event was a public presentation of two talks at the Municipal Auditorium on 12 August.  It attracted a wide range of people, several learners also being present among the 77 people who attended. 
Jenny Morris’s presentation on ‘Patterns in numbers, patterns in nature’ looked at the histories of the Fibonacci sequence and the magic ratio, before illustrating some of the places they can be found in plants and animals as well as man-made structures and the creative arts.  The title of Johan Retief’s presentation was ‘From space flight to space tourism’.  After summarising the Olympic games type competition between the US and the Soviet Union in their efforts to win the space race and land the first man on the Moon, he then continued with the consequent, largely collaborative, projects which have culminated in the construction and operation of the International Space Station (ISS).  He then showed a fascinating video made by astronaut Sunita Williams about the realities of life aboard the ISS.  Finally, he outlined the plans and developments in the arena of space tourism, reaching the conclusion that when one is wealthy enough to afford it, one is too old to reach the strict medial requirements, while the young and fit are likely to be unable to have access to the substantial necessary funds!  
Youth club  The August meeting took place as part of National Science Week.  On 4 August, club members were joined by the full Grade 7 class and the science teacher at Lukhanyo School (47 in total) for a modified version of the two public presentations.  Focusing on the International Space Station, Johan Retief’s presentation included the DVD of life on the ISS, and Jenny Morris looked at the way patterns can be found in many number systems, like multiplication tables, as well as in plants and animals.
Hermanus Youth Robotic Telescope Interest Group  Both the Las Cumbres and Monet telescope systems have undergone software upgrades during the past months, with associated reviews of their operation when they are again opened for public use.  Deon Krige is presently familiarising himself with the new systems in order to be able to assist learners to access the observations and images, hopefully by early 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 will take place on 4 September.  Committee member Deon Krige will be talking on ‘Astro-photography with a DSLR camera’. Co-ordinator of the astro-photography interest group, Deon has extensive personal experience of his topic and regularly produces magnificent images, several of which will, no doubt, be included in his presentation.

An entrance fee of R20 will be charged per person for non-members and R10 for children, students and U3A members.  

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 September.  The eighth 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 15: ‘Spacetime in zero gravity’ and Part 16: Spacetime tells matter how to move’.
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 meeting will be on 15 September. 
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  No events are presently scheduled for September.  Details will be circulated to members, if this changes.
FUTURE ACTIVITIES

Possible trips are under consideration, but nothing has been arranged yet.  
2014 MONTHLY MEETING DATES
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 September
‘Astro-photography with a DSLR camera’. Presenter: Deon 



Krige, HAC committee member.

2 October

Topic: TBA  Presenter: Pierre de Villiers, Chairperson, HAC

6 November

‘Milestones in radio astronomy: from the Merry-go-round to 




the SKA’. Presenter: Jenny Morris, Vice-chairperson, HAC

5 December

Xmas party.
OBSERVATORY PROJECT

The revised plans for the observatory and associated supporting documentation are scheduled for submission to Overstrand Municipality (OM) this month.  In the meantime, communication continues with the National Lotteries Board around the processes and procedures involved in receiving the agreed funding.  

Meanwhile, he ‘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  At the August meeting, the main issues considered by the representatives from OM, SANSA and HAC were the site for the building, and identifying local organisations with potential interest in participating in the ‘deep sea to deep sky’ scope of the Centre.  
ASTRONOMY NEWS
Rosetta arrives at comet destination  6 August: After a decade long journey chasing its target, the European Space Agency's (ESA) Rosetta has today become the first spacecraft to rendezvous with a comet, opening a new chapter in solar system exploration.  Comet 67P/Churyumov-Gerasimenko and Rosetta now lie 405 million km from Earth, about halfway between the orbits of Jupiter and Mars, rushing toward the inner solar system at nearly 55,000 km/h. The comet is in an elliptical 6.5-year orbit that takes it from beyond Jupiter at its furthest point to between the orbits of Mars and Earth at its closest to the Sun. Rosetta will accompany it for over a year as they swing around the Sun and back out toward Jupiter again.
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Comet 67P/Churyumov-Gerasimenko captured by Rosetta’s OSIRIS narrow-angle camera August 3 from a distance of 285 km. The image resolution is 5.3 m per pixel.
                                  ESA/Rosetta/MPS for OSIRIS Team          MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/ID
Comets are considered to be primitive building blocks of the solar system and may have helped ‘seed’ Earth with water, perhaps even the ingredients for life. However, many fundamental questions about these enigmatic objects remain, and through a comprehensive, in-situ study of the comet, Rosetta aims to unlock the secrets within.
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Close-up detail of Comet 67P/Churyumov-Gerasimenko. The image was taken by Rosetta’s OSIRIS narrow-angle camera and downloaded on 6 August. The image shows the comet’s ‘head’ at the left of the frame, which is casting shadow onto the ‘neck’ and ‘body’ to the right. The image was taken from a distance of (120 kilometres) and the image resolution is 2.2 meters per pixel.             ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA
The journey to the comet was not straightforward, however. Since its launch in 2004, Rosetta had to make three gravity-assist flybys of Earth and one of Mars to help it on course to its rendezvous with the comet. This complex course also allowed Rosetta to pass by asteroids Šteins and Lutetia, obtaining unprecedented views and scientific data on these two objects. “After 10 years, five months, and four days travelling towards our destination, looping around the Sun five times and clocking up 6.4 billion kilometres we are delighted to announce finally ‘we are here,'” said Jean-Jacques Dordain, ESA’s director general. “Europe’s Rosetta is now the first spacecraft in history to rendezvous with a comet, a major highlight in exploring our origins. Discoveries can start.”

Today saw the last of a series of 10 rendezvous manoeuvres that began in May to adjust Rosetta’s speed and trajectory gradually to match those of the comet. If any of these manoeuvres had failed, the mission would have been lost, and the spacecraft would simply have flown by the comet. “Today’s achievement is a result of a huge international endeavour spanning several decades,” said Alvaro Giménez, ESA’s director of science and robotic exploration. “We have come an extraordinarily long way since the mission concept was first discussed in the late 1970s and approved in 1993, and now we are ready to open a treasure chest of scientific discovery that is destined to rewrite the textbooks on comets for even more decades to come.”

The comet began to reveal its personality while Rosetta was on its approach. Images taken by the OSIRIS camera between late April and early June showed that its activity was variable. The comet’s ‘coma’, an extended envelope of gas and dust, became rapidly brighter and then died down again over the course of those six weeks. In the same period, first measurements from the Microwave Instrument for the Rosetta Orbiter, MIRO, suggested that the comet was emitting water vapour into space at about 300 ml per sec.

Meanwhile, the Visible and Infrared Thermal Imaging Spectrometer, VIRTIS, measured the comet’s average temperature to be about –70° Celsius, indicating that the surface is predominantly dark and dusty rather than clean and icy. Then, stunning images taken from a distance of about 12,000 km began to reveal that the nucleus comprises two distinct segments joined by a ‘neck’, giving it a duck-like appearance. Subsequent images showed more and more detail. “Our first clear views of the comet have given us plenty to think about,” said Matt Taylor, ESA’s Rosetta project scientist. “Is this double-lobed structure built from two separate comets that came together in the solar system’s history, or is it one comet that has eroded dramatically and asymmetrically over time? Rosetta, by design, is in the best place to study one of these unique objects.”
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Stunning close-up detail focusing on a smooth region on the ‘base’’ of the ‘body’ section of Comet 67P/Churyumov-Gerasimenko. The image was taken by Rosetta’s OSIRIS narrow-angle camera and downloaded August 6. The image clearly shows a range of features, including boulders, craters, and steep cliffs. The image was taken from a distance of 130 km and the image resolution is 2.4 m per pixel.

ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/ID
Today, Rosetta is just 100 km from the comet’s surface, but it will edge closer still. Over the next six weeks, it will describe two triangular-shaped trajectories in front of the comet, first at a distance of 100 km and then at 50 km. At the same time, more of the suite of instruments will provide a detailed scientific study of the comet, scrutinizing the surface for a target site for the Philae lander.

Eventually, Rosetta will attempt a close, near-circular orbit at 30 km and, depending on the activity of the comet, perhaps come even closer.

“Arriving at the comet is really only just the beginning of an even bigger adventure, with greater challenges still to come as we learn how to operate in this un-chartered environment, start to orbit and, eventually, land,” said Sylvain Lodiot, ESA’s Rosetta spacecraft operations manager. As many as five possible landing sites will be identified by late August before the primary site is identified in mid-September. The final timeline for the sequence of events for deploying Philae - currently expected for 11 November -will be confirmed by the middle of October.

“Over the next few months, in addition to characterising the comet nucleus and setting the bar for the rest of the mission, we will begin final preparations for another space history first: landing on a comet,” said Taylor. “After landing, Rosetta will continue to accompany the comet until its closest approach to the Sun in August 2015 and beyond, watching its behaviour from close quarters to give us a unique insight and real-time experience of how a comet works as it hurtles around the Sun.”
By: ESA, Noordwijk, Netherlands  

ALMA confirms comets forge organic molecules in their dusty atmospheres  12 August: An international team of scientists using the Atacama Large Millimetre Array (ALMA) has made incredible 3-D images of the ghostly atmospheres surrounding comets ISON and Lemmon. These new observations provide important insights into how and where comets forge new chemicals, including intriguing organic compounds. Comets contain some of the oldest and most pristine materials in our solar system. Understanding their unique chemistry could reveal much about the birth of our planet and the origin of organic compounds that are the building blocks of life. ALMA’s high-resolution observations provided a tantalizing 3-D perspective of the distribution of the molecules within these two cometary atmospheres, or comas. “We achieved truly first-of-a-kind mapping of important molecules that help us understand the nature of comets,” said Martin Cordiner from NASA’s Goddard Space Flight Centre in Greenbelt, Maryland.
The critical 3-D component of the ALMA observations was made by combining high-resolution 2-D images of the comets with high-resolution spectra obtained from three important organic molecules - hydrogen cyanide (HCN), hydrogen isocyanide (HNC), and formaldehyde (H2CO). These spectra were taken at every point in each image. They identified not only the molecules present, but also their velocities, which provided the third dimension, indicating the depths of the cometary atmospheres. The new results revealed that HCN gas flows outward from the nucleus quite evenly in all directions, whereas HNC is concentrated in clumps and jets. ALMA’s exquisite resolution could clearly resolve these clumps moving into different regions of the cometary comas on a day-to-day and even hour-to-hour basis. These distinctive patterns confirm that the HNC and H2CO molecules actually form within the coma and provide new evidence that HNC may be produced by the breakdown of large molecules or organic dust.
Understanding organic dust is important because such materials are more resistant to destruction during atmospheric entry, and some could have been delivered intact to the early Earth, thereby fuelling the emergence of life,” said Michael Mumma from the Goddard Centre for Astrobiology. “These observations open a new window on this poorly known component of cometary organics.” “So, not only does ALMA let us identify individual molecules in the coma, it also gives us the ability to map their locations with great sensitivity,” said Anthony Remijan from the National Radio Astronomy Observatory (NRAO) in Charlottesville, Virginia.

The observations were also significant because modest comets like Lemmon and ISON contain relatively low concentrations of these crucial molecules, making them difficult to probe in-depth with Earth-based telescopes. The few comprehensive studies of this kind so far have been conducted on extremely bright comets, such as Hale-Bopp. The present results extend them to comets of only moderate brightness.

Comet ISON was observed with ALMA on 15-17 November, 2013, when it was only 75 million km from the Sun - about half the distance of Earth to the Sun. Comet Lemmon was observed 1-2 June 2013, when it was 224 million km from the Sun - about 1.5 times the distance of Earth to the Sun. “The high sensitivity achieved in these studies paves the way for observations of perhaps hundreds of the dimmer or more distant comets,” said Stefanie Milam from Goddard Space Flight Centre. “The findings suggest that it should also be possible to map more complex molecules that have so far eluded detection in comets.”
By: NRAO, Charlottesville, VA  
Stardust team reports discovery of first potential interstellar space particles  15 August: Seven rare microscopic interstellar dust particles that date to the beginnings of the solar system are among the samples collected by scientists who have been studying the payload from NASA’s Stardust spacecraft since its return to Earth in 2006. If confirmed, these particles would be the first samples of contemporary interstellar dust.
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The largest interstellar dust track found in the Stardust aerogel collectors was this 35 micron-long hole produced by a 3 picogram mote that was probably travelling so fast that it vaporized upon impact. The other two likely interstellar dust grains were travelling more slowly and remained intact after a soft landing in the aerogel.

UC Berkeley/Andrew Westphal


A team of scientists has been combing through the spacecraft’s aerogel and aluminium foil dust collectors since Stardust returned in 2006.The seven particles probably came from outside our solar system, perhaps created in a supernova explosion millions of years ago and altered by exposure to the extreme space environment. The particles would be the first confirmed samples of contemporary interstellar dust. “These are the most challenging objects we will ever have in the lab for study, and it is a triumph that we have made as much progress in their analysis as we have,” said Michael Zolensky from NASA’s Johnson Space Centre in Houston.

Stardust was launched in 1999 and returned to Earth on 15 January 2006, at the Utah Test and Training Range, 130 km west of Salt Lake City. The Stardust Sample Return Canister was transported to a curatorial facility at Johnson where the Stardust collectors remain preserved and protected for scientific study. Inside the canister, a tennis racket-like sample collector tray captured the particles in silica aerogel as the spacecraft flew within 240 km of a comet in January 2004. An opposite side of the tray holds interstellar dust particles captured by the spacecraft during its seven-year, 5 billion km journey.

Scientists caution that additional tests must be done before they can say definitively that these are pieces of debris from interstellar space. However, if they are, the particles could help explain the origin and evolution of interstellar dust. The particles are much more diverse in terms of chemical composition and structure than scientists expected. The smaller particles differ greatly from the larger ones and appear to have varying histories. Many of the larger particles have been described as having a fluffy structure, similar to a snowflake.

Two particles, each only about 2 micrometers in diameter, were isolated after their tracks were discovered by a group of citizen scientists. These volunteers, who call themselves ‘Dusters’, scanned more than a million images as part of a University of California, Berkeley, citizen-science project, which proved critical to finding these needles in a haystack. A third track, following the direction of the wind during flight, was left by a particle that apparently was moving so fast - more than 15 km/s - that it vapourised. Volunteers identified tracks left by another 29 particles that were determined to have been kicked out of the spacecraft into the collectors.

Four of the particles reported were found in aluminium foils between tiles on the collector tray. Although the foils were not originally planned as dust collection surfaces, an international team led by physicist Rhonda Stroud of the Naval Research Laboratory searched the foils and identified four pits lined with material composed of elements that fit the profile of interstellar dust particles. Three of these four particles, just a few tenths of a micrometre across, contained sulphur compounds, which some astronomers have argued do not occur in interstellar dust. A preliminary examination team plans to continue analysis of the remaining 95 percent of the foils to possibly find enough particles to understand the variety and origins of interstellar dust.

Supernovae, red giants, and other evolved stars produce interstellar dust and generate heavy elements like carbon, nitrogen, and oxygen necessary for life. Two particles, dubbed Orion and Hylabrook, will undergo further tests to determine their oxygen isotope quantities, which could provide even stronger evidence for their extrasolar origin.

Scientists at Johnson have scanned half the panels at various depths and turned these scans into movies, which were then posted online where the Dusters could access the footage to search for particle tracks. Once several Dusters tag a likely track, Andrew Westphal and his team verify the identifications. In the 1 million frames scanned so far, each a half-millimetre square, Dusters have found 69 tracks, while Westphal has found two. Thirty-one of these were extracted along with surrounding aerogel by scientists at Johnson and shipped to University of California, Berkeley, to be analysed.
By: Jet Propulsion Laboratory, Pasadena, California, NASA Headquarters, Washington, D.C.
First LOFAR observations of the Whirlpool Galaxy 20 August: Using a radio telescope with frequencies just above those of commercial FM radio stations, a European team of astronomers has obtained the most sensitive image of a galaxy below 1 gigahertz. The team viewed the Whirlpool Galaxy (M51), about 30 million light-years away, with the Low Frequency Array (LOFAR) radio telescope in the frequency range 115–175 megahertz, just above the normal commercial FM radio frequency band of 88–108 MHz. These results are the first LOFAR observations of a nearby galaxy.
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LOFAR radio map of the Whirlpool Galaxy (M51)

LOFAR consists of 38 stations in the Netherlands, six stations in Germany, and one station each in the United Kingdom, France, and Sweden. The signals from all stations are then combined in a powerful computing cluster located at the University of Groningen in the Netherlands. Radio astronomy shows two crucial components of galaxies that are invisible to optical telescopes - cosmic-ray electrons and magnetic fields - that play an important role in the stability and evolution of galaxies.

With LOFAR’s high sensitivity, the astronomers detected electrons and magnetic fields in the spiral arms and extended disk of M51, 40,000 light-years away from the galaxy’s centre - much farther out than had ever been traced before. “Low-frequency radio waves are important as they carry information about electrons of relatively low energies that are able to propagate farther away from their places of origin in the star-forming spiral arms and are able to illuminate the magnetic fields in the outer parts of galaxies,” said David Mulcahy from the University of Southampton in the United Kingdom. “We need to know whether magnetic fields are expelled from galaxies and what their strength is out there.”

“This beautiful image, coupled with the important scientific result it represents, illustrates the fantastic advances that can be made at low radio frequencies with the LOFAR telescope,” said Anna Scaife from the University of Southampton. “Unravelling the mysteries of magnetic fields is crucial to understanding how our universe works. For too long, many of the big questions about magnetic fields have simply been untestable, and this new era of radio astronomy is very exciting.”

For many decades, radio astronomy has been unable to explore low frequencies below 300 MHz because the ionosphere around Earth acts as a barrier of low-frequency radio waves. The only observations were of poor resolution, and no details could be made out. “This opens a new window to the universe where we do not know what galaxies will look like,” said Rainer Beck from the Max Planck Institute of Radio Astronomy. “Maybe we will see how galaxies are magnetically connected to intergalactic space. This is a key experiment in preparation for the planned SKA that should tell us how cosmic magnetic fields are generated.”
By: University of Southampton, United Kingdom
New Horizons spacecraft crosses Neptune orbit en route to historic Pluto encounter  26 August:  NASA’s Pluto-bound New Horizons spacecraft has traversed the orbit of Neptune. This is its last major crossing en route to becoming the first probe to make a close encounter with distant Pluto on 14 July 2015. The sophisticated piano-sized spacecraft, which launched in January 2006, reached Neptune’s orbit - nearly 4.4. billion km from Earth - in a record 8 years and 8 months. New Horizons’ milestone matches precisely the 25th anniversary of the historic encounter of NASA’s Voyager 2 with Neptune on 25 August 1989.

NASA's Pluto-bound New Horizons spacecraft captured this view of the giant planet Neptune and its large moon Triton on 10 July 2014, from a distance of about 3.96 billion km — more than 26 times the distance between Earth and the Sun.

NASA/Johns Hopkins University Applied Physics Laboratory

“It’s a cosmic coincidence that connects one of NASA’s iconic past outer solar system explorers with our next outer solar system explorer,” said Jim Green from NASA Headquarters in Washington, D.C. “Exactly 25 years ago at Neptune, Voyager 2 delivered our ‘first’ look at an unexplored planet. Now it will be New Horizons’ turn to reveal the unexplored Pluto and its moons in stunning detail next summer on its way into the vast outer reaches of the solar system.”

New Horizons now is nearly 4 billion km from Neptune - nearly 27 times the distance between Earth and our Sun - as it crosses the giant planet’s orbit at. Although the spacecraft will be much farther from the planet than Voyager 2’s closest approach, New Horizons’ telescopic camera was able to obtain several long-distance ‘approach’ shots of Neptune on 10 July. “NASA’s Voyager 1 and 2 explored the entire middle zone of the solar system where the giant planets orbit,” said Alan Stern, New Horizons principal investigator at the Southwest Research Institute in Boulder, Colorado. “Now we stand on Voyager’s broad shoulders to explore the even more distant and mysterious Pluto system.”

Several senior members of the New Horizons science team were young members of Voyager’s science team in 1989. Many remember how Voyager 2’s approach images of Neptune and its planet-sized moon Triton fuelled anticipation of the discoveries to come. They share a similar growing excitement as New Horizons begins its approach to Pluto. “The feeling 25 years ago was that this was really cool because we’re going to see Neptune and Triton up-close for the first time,” said Ralph McNutt of the Johns Hopkins University Applied Physics Laboratory (APL) in Laurel, Maryland. “The same is happening for New Horizons. Even this summer, when we’re still a year out and our cameras can only spot Pluto and its largest moon as dots, we know we’re in for something incredible ahead.”
Voyager’s visit to the Neptune system revealed previously unseen features of Neptune itself, such as the Great Dark Spot, a massive storm similar to, but not as long-lived, as Jupiter’s Great Red Spot. Voyager also, for the first time, captured clear images of the ice giant’s ring system too faint to be clearly viewed from Earth. “There were surprises at Neptune and there were surprises at Triton,” said Ed Stone from the California Institute of Technology in Pasadena. “I’m sure that will continue at Pluto.”

Many researchers feel the 1989 Neptune flyby - Voyager’s final planetary encounter - might have offered a preview of what’s to come next summer. Scientists suggest that Triton, with its icy surface, bright poles, varied terrain, and cryovolcanoes, is a Pluto-like object that Neptune pulled into orbit. Scientists recently restored Voyager’s footage of Triton and used it to construct the best global colour map of that strange moon — further whetting appetites for a Pluto close-up. “There is a lot of speculation over whether Pluto will look like Triton and how well they’ll match up,” McNutt said. “That’s the great thing about first-time encounters like this. We don’t know exactly what we’ll see, but we know from decades of experience in first-time exploration of new planets that we will be very surprised.”

Similar to Voyager 1 and 2’s historic observations, New Horizons also is on a path toward potential discoveries in the Kuiper Belt, which is a disk-shaped region of icy objects past the orbit of Neptune, and other unexplored realms of the outer solar system and beyond. “No country, except the United States, has the demonstrated capability to explore so far away,” said Stern. “The U.S. has led the exploration of the planets and space to a degree no other nation has and continues to do so with New Horizons. We’re incredibly proud that New Horizons represents the nation again as NASA breaks records with its newest, farthest, and very capable planetary exploration spacecraft.”

Voyager 1 and 2 were launched 16 days apart in 1977, and they visited Jupiter, Saturn, Uranus, and Neptune. Voyager 1 now is the most distant human-made object, about 19 billion km away from the Sun. In 2012, it became the first human-made object to venture into interstellar space. Voyager 2, the longest continuously operated spacecraft, is about 15 billion km away from our Sun.
By: Jet Propulsion Laboratory, Pasadena, California, NASA Headquarters, Washington, D.C., The Johns Hopkins University, Baltimore, Maryland  

Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 3: Annie Jump Cannon

[image: image2.jpg]


  [image: image3.jpg]Class Tomparsure ‘Other noted speciral

: ivaper s
: —— —

L—_ — ey e
“ ¢ s 2 el
I B . oo e v








The Harvard spectral classification system
Born in 1863, Annie developed an early interest in the stars, fostered by her mother who taught her the constellations.  At school, she proved to be adept at mathematics and, in 1880, went to Wellesley College in Massachusetts, one of the top US academic schools for women. The cold New England climate resulted in her falling prey to a number of repeated infections, scarlet fever leaving her almost completely deaf. After graduating with a degree in physics in 1884, Annie moved home to Delaware.  She found it difficult to settle into her old life, finding little intellectual stimulation and her deafness making it difficult to socialise.  She did use her time to develop her skills in the new art of photography, an interest which proved to be useful later.  

After her mother died in 1894, Annie contacted her former lecturer in Massachusetts in the hope of finding an intellectually challenging job.  The professor hired her as an assistant, a position which enabled her to take graduate courses in physics and astronomy.  She was also inspired to learn about spectroscopy, using the opportunity to build on her existing photographic skills.  In order to gain access to a better telescope, Annie enrolled at Radcliffe College, a move which gained her access to the Harvard College Observatory.  

In 1896, the director of the Observatory, E C Pickering, employed Annie as an assistant.  Like Pickering’s other female staff, her role was that of computer and she started work on classifying spectra from photographic plates of southern hemisphere stars as part of the large project of mapping and describing every star in the night sky in preparation for publication of the extensive Henry Draper Catalogue.  In her free time, she also pored over photographic plates of variable stars. 

During the course of her work, Annie refined Williamina Fleming’s alphabetical sequence of stellar classification, dropping some categories and rearranging others to yield a continuous series of spectral types. Based on their temperatures rather than hydrogen content, they ranged from hot O and B stars through A, F and G to cool K and M.  She also refined the system developed by another assistant, Antonia Maury, incorporating elements of both into what became known as the Harvard spectral classification system.  In 1910, the Harvard system was officially adopted as the standard by the International Astronomical Union, becoming the global classification system. It acquired the mnemonic ‘Oh, Be A Fine Girl, Kiss Me’ as an aide memoir for astronomy students.  During this and earlier ground-breaking work, the female assistants were paid as little as $0.25 an hour, less than the secretaries at Harvard earned.  Despite her demanding job, Annie managed to continue her studies and, in 1907, was awarded her masters degree from Wellesley.  

Compiled by her and based almost entirely on her own work, Annie used her refined spectral system to classify the 225,000 stars included in the Henry Draper Catalogue which was published from 1918 - 1924.  This achievement earned her the nickname ‘Census taker of the sky’ and was also recognised in 1925 when she became the first woman to be awarded an honorary doctorate by Oxford University.  The Harvard system she had developed was also used in the later 1925-1936 extension and 1949 supplement to the Draper Catalogue.  Although the system was later superseded by the Morgan-Keenan classification, which was first published in 1943, the latter still uses the alphabetical system developed by Annie, only enhancing it by including more precise observational definitions of each type of spectral class. 

Annie was able to accomplish the huge cataloguing job because of her amazing analytical ability. She could classify three stars a minute (up to 300 an hour), just by looking at their spectral patterns and, using a magnifying glass, could classify stars down to 9th magnitude.  In addition to the Draper Catalogue, she also compiled and published a catalogue of variable stars which included 300 she had discovered herself.

At Harvard, she succeeded Williamina Fleming as Curator of astronomical photographs, but it was not until 1938, two years before she retired, that she was given a normal Harvard appointment. Her career lasted for over forty years, during which time women increasingly gained acceptance within the scientific community.  Annie never married.  She died in 1941, aged 78, her achievements having, over the years, been recognised with a number of awards and medals.  Apart from her honorary doctorate from Oxford, another ‘first’ she achieved was as the first women elected an officer of the American Astronomical Society.

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