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HERMANUS ASTRONOMY CENTRE NEWSLETTER

AUGUST 2014

Welcome to this month’s issue of the newsletter which, we hope, you find the content both informative and enjoyable.  Welcome, too, to new member Pat Monaghan.
	National Science Week (2-9 August). Three sets of events are planned as part of the Centre’s involvement in National Science Week: two Sidewalk astronomy weekends and the monthly meeting.
On Friday 1 and Saturday 2 August, star-gazing will take place, weather permitting, at Gearing’s Point from 7 – 9 pm.  In addition, an additional set of events will focus on observing the Moon.  Moonwatching is scheduled for Friday 8 and Saturday 9 August. Weather permitting, the events will take place from 5.30-8 pm as part of the Hermanus Wine and Food Festival.  The venue is the Wine Village, Hemel-en-Aarde intersection, opposite the Engen petrol station. Finally, there is this month’s meeting on Thursday 7 August at SANSA, starting at 7 pm.  Derek Duckitt will be talking about the HESS telescope in Namibia. See details below in the ‘This month’s activities’ section.  



WHAT’S UP?

Celestial groupings There are two episodes of grouped celestial objects to see in the sky this month. High in the north during dusk in the first week, the waxing Moon moves daily through the curved area occupied by Spica (Alpha Virginis), the planets Mars and Saturn, and the head of the scorpion (Scorpius). Also at dusk, but to the west and in the last week of August, Mercury, Mars and Saturn are visible in the early-evening sky with a very young crescent Moon just above the horizon below Mercury. The Moon is also a solo performer this month as the full moon on the 10th will be the largest this year.  The Moon’s orbit is elliptical, something which causes variations in both its angular speed and apparent size as it moves towards and away from Earth. The average distance between Earth and the Moon is around 384,400 km, but this number masks the effect of the Moon’s elliptical orbit.  At perigee (closest) it is an average of 362,600 km distant, and at apogee (furthest) an average of 405,400 km away.

LAST MONTH’S ACTIVITIES
Monthly centre meeting  On 3 July, Centre member Johan Retief gave an informative, entertaining and thought-provoking presentation on ‘The astronomy of Stonehenge’.  Taking an archeoastronomical view of this ancient site, he outlined the likely age range of its construction before describing the location, arrangement and materials of the numerous structures which make up the main and nearby features of the complex. This was followed by a summary of the possible purposes for which the henge might have been built. The solstices are well-known events, which are still marked, but other possible uses of this very complex construction, which would have made huge physical demands on a stone-age society, have challenged intellectuals, including astronomer Fred Hoyle, for centuries, and continue to do so.  Johan explained that interpreting Stonehenge is very difficult due to the absence of any written records or stone carvings or engravings, a situation which makes many interpretations appear feasible.  He finished his presentation by giving a novel and amusing narrative , based on his knowledge of naval communications, to suggest a role for Stonehenge as part of a communication system built by visitors from outer space.  This light-hearted interpretation illustrated the fact that the lack of records means that any suggestion regarding Stonehenge’s purpose is possible, while being impossible to either prove or disprove.  
Interest groups
Cosmology  Fourteen people (13 members, 1 visitor)  attended the meeting on 7 July. 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 11: ‘The million body problem’ and Part 12: ‘The billion year battle’.
Astro-photography  Three people attended the meeting on 21 July.  The discussed their experiences of processing an image of the Veil nebula..
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  No events were arranged for July.
Educational outreach 
Youth club  An omission from last month’s newsletter was information about an additional club meeting which was held at Lukhanyo School on 30 May.  Case Rijsdijk (Chair of the Garden Route Centre and recent presenter at a HAC monthly meeting) led an excellent workshop which used several practical activates to facilitate members’ learning. These included a simulation of the phases of the Moon, using a sonometer to establish the Sun’s orbit at any latitude, and the assembly and optics of a low tech, but working, telescope.  
School holidays meant that there was no meeting in July.
Hermanus Youth Robotic Telescope Interest Group  It is anticipated, by their administrators, that the Las Cumbres and Monet telescopes will  be available for public use from this month.  Once confirmed, preparatory work for future sessions with learners will begin.
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 7 August.  Committee member Derek Duckitt will be giving a presentation on ‘The High Energy Stereoscopic System (HESS) in the Namibian desert’.  Derek, who has given previous HAC talks on astronomical resources on the Internet, has visited the HESS site personally on two occasions.  This will, no doubt, add to the breadth and depth of the presentation on an important Southern African observatory which, unlike SKA, focuses on wavelengths at the other end of the electromagnetic spectrum.

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 4 August.  The seventh 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 14: ‘From forces to fields’ and Part 14: ‘The falling laboratory’.
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 18 August. 
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 the two sets of events, on 1 and 2 August, and 8 and 9 August are given in the introduction to the newsletter (see above).
FUTURE ACTIVITIES

Possible trips are being considered, 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. 

7 August

‘The High Energy Stereoscopic System (HESS) in the Namibian 




desert’. Presenter: Derek Duckitt, HAC committee member.

4 September
‘Astro-photography’. 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 have been received and are being prepared for submission to Overstrand Municipality (OM) and the National Lotteries Board.  Horizon altitude and light level measurements have also been undertaken of the current site and an alternative one suggested by the Municipality.  These findings and comparative feedback on practical issues like access, and the nature of the sites will be submitted to the Municipality for consideration with the revised planning application.
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  Representatives from OM, SANSA and HAC have held preliminary discussions on the proposed construction of a Science Centre in Hermanus.  Although separate from the Observatory development, its scope will include astronomy. Committee members from all three organizations are very enthusiastic about the project.
ASTRONOMY NEWS
Comet ISON’s final hours  16 July: On 18 November last year, thousands of people worldwide watched Comet ISON’s fiery ride past the Sun. Researchers at the Max Planck Institute for Solar System Research (MPS) have now reconstructed the comet’s activity during its final hours. Their conclusion was that hours before its perihelion passage, ISON stopped emitting dust and gas into space. The new analysis is based on data from the Solar Ultraviolet Measurements of Emitted Radiation spectrograph (SUMER) on board the Solar and Heliospheric Observatory (SOHO), a joint space mission of ESA and NASA. SUMER was the only instrument that was able to obtain data of the comet during the minutes of its closest approach to the Sun.
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Images of Comet ISON, taken by the spectrograph SUMER on board the solar observatory SOHO on November 28, 2014, at 6:01 p.m. Central European Time, reveal the tail’s shape. The red dots mark the predicted positions of the comet’s nucleus in intervals of one minute, the red cross depicts the last position at the time of the picture recording. The white arrow indicates the direction to the Sun. Brightness contours and center line of the tail clarify its appearance.

MPS


When Comet ISON was discovered in the autumn of 2012, scientists and amateur astronomers alike hoped for a ‘comet of the century’. On 28 November 2013, only 1.8 million km would separate ISON from the Sun. Due to its brightness, the comet promised to be a unique research object and, should it survive its flyby of the Sun, a stunning celestial phenomenon in the weeks preceding Christmas. However, the story took a different course. Already during the final phase of the approach to perihelion, the comet’s tail grew fainter and fainter. It soon became clear that ISON’s activity had ceased or that the nucleus most likely had completely disintegrated.

However, what exactly happened on 28 November 2013, is still unclear. Did the comet break apart before it reached the point closest to the Sun or did it withstand the indescribable heat a while longer? Did the dust tail that could be discerned after the flyby maybe even block the view of a remaining solid nucleus? “Our measurements and calculations indicate that ISON ran out of steam before perihelion,” said Werner Curdt from MPS. Apparently, 8.5 hours before the comet was to pass by the Sun, a short and violent outburst occurred that set free a great amount of dust. After that, the dust production completely stopped within a few hours.

Key to the new insights were images of the dust tail, which the MPS researchers obtained on 28 November between 5:56 pm and 6:01 p.m. Central European Time near closest approach with the instrument SUMER on board SOHO. Hours earlier, stunning shots taken by SOHO’s coronagraph Large Angle and Spectrometric Coronagraph (LASCO) had shown the long stretched tail of the onrushing comet. In order to make structures in the vicinity of our star visible, the instrument occults the solar disk — as in an artificial solar eclipse. However, ISON’s trajectory took the comet so close to the Sun that the final phase was obscured by the occulter.

“The only instrument that could obtain serviceable data at this time was SUMER,” said Curdt, who has been head of the SUMER team since 2002. “For everyone involved, this was a huge challenge”. The detection of a comparatively faint comet is not what the instrument was designed for, namely to investigate plasma flows, temperatures, and density in the Sun’s hot outer atmosphere. By operating the instrument in camera mode, the researchers were able to record images of the comet’s tail in ultraviolet light with a wavelength of 121.6 nanometers. This light is emitted from the solar disk and reflected by the dust particles into space.

The SUMER images show a slightly curved, pointed tail with a length of at least 240,000 km. No signs of a particularly bright area were found at the predicted position of the comet, which would have been indicative of an active nucleus. To understand what processes generated this tail shape, the researchers compared the images with computer simulations. They calculated what the tail would look like under certain assumptions regarding the size of the dust particles, their speed, and the time of their emission.

“We were not able to reconstruct anything resembling our images, assuming that ISON was still active during the SUMER observations,” said Hermann Böhnhardt from MPS. The model is most consistent with a scenario where ISON has stopped producing dust and gas hours before. Whether the nucleus had been completely disintegrated cannot be settled without doubt, Böhnhardt said. Several signs indicate this — for example, the distinct increase in dust production approximately 8.5 hours earlier. The scientists’ calculations show that the comet must have emitted around 11,500 tons of dust at this time, equivalent to a sphere with a diameter of 280 metres. It is most likely that the final breakup of the nucleus triggered this dusty firework. Gas and dust trapped inside the nucleus would have been abruptly released in such an event.
By: Max Planck Institute for Solar System Research, Gottingen, Germany
Asteroid Vesta to reshape theories of planet formation  17 July: Ecole Polytechnique Federale de Lausanne (EPFL) researchers have a better understanding of the asteroid Vesta and its internal structure, thanks to numerical simulations and data from the space mission Dawn. Their findings question contemporary models of rocky planet formation, including that of Earth.
[image: image6.jpg]


EPFL/Jamani Caillet, Harold Clenet
With its 300-mile 500 km diameter, the asteroid Vesta is one of the largest known planet embryos. It came into existence at the same time as the solar system. Spurring scientific interest, NASA sent the Dawn spacecraft on Vesta’s orbit for one year between July 2011 and July 2012.  A team of researchers from EPFL as well as the University of Bern in Brittany, France, and the University of Arizona analysed data gathered by Dawn. Conclusion: The asteroid’s crust is almost three times thicker than expected. Not only does the study have implications for the structure of this celestial object located between Mars and Jupiter, but their results also challenge a fundamental component in planet formation models, namely the composition of the original cloud of matter that aggregated together, heated, melted, and then crystallized to form planets.

At EPFL’s Earth and Planetary Science Laboratory (EPSL), which is led by Philippe Gillet, Harold Clenet had a look at the composition of the rocks scattered across Vesta’s ground. “What is striking is the absence of a particular mineral, olivine, on the asteroid’s surface,” said Clenet. Olivine is a main component of planetary mantles and should have been found in large quantities on the surface of Vesta, due to a double meteorite impact that, according to computer simulations, ‘dug’ the celestial body’s southern pole to a depth of 80 km, catapulting large amounts of materials to the surface.

The two impacts were so powerful that more than 5 percent of Earth’s meteorites come from Vesta. “But these cataclysms were not strong enough to pierce through the crust and reach the asteroid’s mantle,” Clenet said. The meteorites originating from Vesta and found on Earth confirm this since they generally lack olivine or contain only minute amounts compared to the amount observed in planetary mantles. Also, the spacecraft Dawn did not find olivine in the vicinity of the two impact craters. “This means that the crust of the asteroid is not 30km thick, as suggested by the models, but more than 80km 
Composition of planets These discoveries challenge models that describe the formation of Vesta, and consequently the formation of rocky planets in the solar system, including Earth. Cooling theory and ‘re-melting’ phenomena in the depths of previously solidified elements also would need to be reviewed. “The crust might have been thickened by the formation of ‘plutons’ , that is, igneous rock intrusions, hundreds of meters large, some of which emerged to the surface,” said Clenet.  If Vesta has less of an olivine-rich mantle and more of a pyroxene-rich crust, then the proportion of materials making up Vesta, and probably Earth and other telluric planets — Mars, Venus, Mercury — is different from what was previously expected.

A more complex model of planet formation therefore has to be considered, one that takes into account not only the original composition of planets, but also their orbits, sizes, and related cooling times. Vesta is the only known asteroid that has an Earth-like structure — with a core, mantle, and crust — making it an incredible laboratory for testing hypotheses and theories.
By: Ecole Polytechnique Federale De Lausanne, Switzerland
The most precise measurement of an alien world’s size  25 July: Thanks to NASA’s Kepler and Spitzer Space Telescopes, scientists have made the most precise measurement ever of the radius of a planet outside our solar system. The size of the exoplanet, dubbed Kepler-93b, is now known to an uncertainty of just 119 km on either side of the planetary body.
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Using data from NASA's Kepler and Spitzer Space Telescopes, scientists have made the most precise measurement ever of the size of a world outside our solar system, as illustrated in this artist's conception.

NASA

The findings confirm Kepler-93b as a ‘super-Earth’ that is about 1.5 times the size of our planet. Although super-Earths are common in the galaxy, none exists in our solar system. Exoplanets like Kepler-93b are therefore our only laboratories to study this major class of planet. With good limits on the sizes and masses of super-Earths, scientists can finally start to theorise about what makes up these weird worlds. Previous measurements by the Keck Observatory in Hawaii had put Kepler-93b’s mass at about 3.8 times that of Earth. The density of Kepler-93b, derived from its mass and newly obtained radius, indicates the planet is in fact very likely made of iron and rock, like Earth.

“With Kepler and Spitzer, we’ve captured the most precise measurement to date of an alien planet’s size, which is critical for understanding these far-off worlds,” said Sarah Ballard from the University of Washington in Seattle. “The measurement is so precise that it’s literally like being able to measure the height of a 6-foot-tall person to within three-quarters of an inch — if that person were standing on Jupiter,” said Ballard.

Kepler-93b orbits a star located about 300 light-years away, with approximately 90 percent of the Sun’s mass and radius. The exoplanet’s orbital distance — only about one-sixth that of Mercury’s from the Sun — implies a scorching surface temperature around 760° Celsius. Despite its newfound similarities in composition to Earth, Kepler-93b is far too hot for life.

To make the key measurement about this toasty exoplanet’s radius, the Kepler and Spitzer telescopes each watched Kepler-93b cross, or transit, the face of its star, eclipsing a tiny portion of starlight. Kepler’s unflinching gaze also simultaneously tracked the dimming of the star caused by seismic waves moving within its interior. These readings encode precise information about the star’s interior. The team leveraged them to narrowly gauge the star’s radius, which is crucial for measuring the planetary radius. Spitzer, meanwhile, confirmed that the exoplanet’s transit looked the same in infrared light as in Kepler’s visible-light observations. These corroborating data from Spitzer, some of which were gathered in a new precision-observing mode, ruled out the possibility that Kepler’s detection of the exoplanet was bogus, or a so-called false positive. Taken together, the data boast an error bar of just 1 percent of the radius of Kepler-93b. The measurements mean that the planet, estimated at about 18,800 km in diameter, could be bigger or smaller by about 240km, the approximate distance between Washington, D.C., and Philadelphia.

Spitzer racked up a total of seven transits of Kepler-93b between 2010 and 2011. Three of the transits were snapped using a ‘peak-up’ observational technique. In 2011, Spitzer engineers repurposed the spacecraft’s peak-up camera, originally used to point the telescope precisely, to control where light lands on individual pixels within Spitzer’s infrared camera. The upshot of this rejiggering: Ballard and her colleagues were able to cut in half the range of uncertainty of the Spitzer measurements of the exoplanet radius, improving the agreement between the Spitzer and Kepler measurements. “Ballard and her team have made a major scientific advance while demonstrating the power of Spitzer’s new approach to exoplanet observations,” said Michael Werner from NASA’s Jet Propulsion Laboratory in Pasadena, California.
By: Jet Propulsion Laboratory, Pasadena, California
NASA-funded X-ray instrument settles interstellar debate  28 July: New findings from a NASA-funded instrument have resolved a decades-old puzzle about a fog of low-energy X-rays observed over the entire sky. Thanks to refurbished detectors first flown on a NASA sounding rocket in the 1970s, astronomers have now confirmed the long-held suspicion that much of this glow stems from a region of million-degree interstellar plasma known as the local hot bubble (LHB).
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An illustration depicting the "local hot bubble" of gas that a supernova is believed to have left in our galactic neighborhood about 10 million years ago. An international team of scientists has determined that it is the source of most of the diffuse X-ray background in our night sky.

NASA's Goddard Space Flight Center

At the same time, the study also establishes upper limits on the amount of low-energy, or soft, X-rays produced within our planetary system by the solar wind, a gusty outflow of charged particles emanating from the Sun. “Interactions between the solar wind and neutral atoms in comets, the outer atmospheres of planets, and even interstellar gas produce soft X-rays,” explained team member Steve Snowden, an astrophysicist at NASA’s Goddard Space Flight Center in Greenbelt, Maryland. “We need to account for these processes because the X-rays they produce complicate our observations of the wider universe.”

Decades of mapping the sky in X-rays with energies around 250 electron volts — about 100 times the energy of visible light — revealed strong emission precisely where it should not be. This glow, known as the soft X-ray diffuse background, is surprisingly bright in the gas-rich central plane of our galaxy, where it should be strongly absorbed. This suggested the background was a local phenomenon, arising from a bubble of hot gas extending out a few hundred light-years from the solar system in all directions. Improved measurements also made it increasingly clear that the Sun resides in a region where interstellar gas is unusually sparse. Taken together, the evidence suggests our solar system is moving through a region that may have been blasted clear by one or more supernova explosions during the past 20 million years.

Colors indicate the density of interstellar helium near Earth and its enhancement in a downstream cone as the neutral atoms respond to the Sun's gravity (blue is low density, red is high). Also shown are the observing angles for DXL and ROSAT.

NASA's Goddard Space Flight Centre

In the 1990s, a six-month all-sky survey by the German X-ray observatory ROSAT provided improved maps of the diffuse background, but it also revealed that comets were an unexpected source of soft X-rays. As scientists began to understand this process, called solar wind charge exchange, they realised it could occur anywhere neutral atoms interacted with solar wind ions. “Within the last decade, some scientists have been challenging the LHB interpretation, suggesting that much of the soft X-ray diffuse background is a result of charge exchange,” said F. Scott Porter, a Goddard astrophysicist also participating in the study. “The only way to check is to design an instrument and make measurements.”

Led by Massimiliano Galeazzi, a professor of physics at the University of Miami in Coral Gables, Florida, an international collaboration developed a mission to do just that. The team includes scientists from NASA, the University of Wisconsin-Madison, the University of Michigan in Ann Arbor, the University of Kansas in Lawrence, Johns Hopkins University in Baltimore, the French National Center for Scientific Research (CNRS), headquartered in Paris, and other institutions. Galeazzi and his colleagues rebuilt, tested, calibrated, and adapted X-ray detectors originally designed by the University of Wisconsin and flown on sounding rockets in the 1970s. Components from another instrument flown on space shuttle Endeavour in 1993 also were given new life. The mission was named DXL, for Diffuse X-ray emission from the Local Galaxy. On 12 December 2012, DXL launched from White Sands Missile Range in New Mexico atop a NASA Black Brant IX sounding rocket, reaching a peak altitude of 160 miles (258 kilometers) and spending five minutes above Earth’s atmosphere. The mission design allowed the instrument to observe a worst-case scenario involving charge exchange with interstellar gas.

The solar system is currently passing through a small cloud of cold interstellar gas as it moves through the galaxy. The cloud’s neutral hydrogen and helium atoms stream through the planetary system at about 90,000 km/h. While hydrogen atoms quickly ionise and respond to numerous forces, the helium atoms travel paths largely governed by the Sun’s gravity. This creates a ‘helium focusing cone’ downstream from the Sun that crosses Earth’s orbit and is located high in the sky near midnight in early December. “This helium focusing creates a region with a much greater density of neutral atoms and a correspondingly enhanced charge exchange rate,” Snowden said.

The solar wind is accelerated in the Sun’s corona, the hottest part of its atmosphere, so its atoms have been ionised — stripped of many of their electrons. When a neutral atom collides with a solar wind ion, one of its electrons often jumps to the charged particle. Once captured by the ion, the electron briefly remains in an excited state, then emits a soft X-ray and settles down at a lower energy. This is solar wind charge exchange in action.

To establish a baseline for the soft X-ray background, the researchers used data captured by the ROSAT mission in September 1990 in a direction looking along, rather than into, the helium focusing cone. The results indicate that only about 40 percent of the soft X-ray background originates within the solar system. “We now know that the emission comes from both sources but is dominated by the local hot bubble,” said Galeazzi. “This is a significant discovery. Specifically, the existence or nonexistence of the local bubble affects our understanding of the area of the galaxy close to the Sun, and can, therefore, be used as a foundation for future models of the galaxy structure.”

By: NASA's Goddard Space Flight Center, Greenbelt, Maryland
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 2: Williamina Fleming
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The Horsehead nebula, discovered 
Right: Stellar spectra by class (top to bottom):

by Williamina Fleming 

O, B, A, F, G, K, a later refinement of the 






system originally devised by Fleming
Born in Scotland in 1857, Williamina Paton Stevens was a teacher when she married in 1877, having begun student teaching at the age of 14.  After their move to Boston in 1878, she was deserted by her husband while pregnant. In order to support herself and her new son, she became a housekeeper in the home of Edward Charles Pickering, an American astronomer who had been appointed director of Harvard College Observatory in 1877.  From then, until he died in 1919, he made great advances at the Observatory in the gathering and interpretation of stellar spectra through use of spectral photography.  

It was the need for competent analysts to identify and classify the stars recorded on the thousands of photographic plates which resulted in him initiating the unusual employment of women in astronomy.  Pickering had became increasingly frustrated with the male assistants employed with the tedious task of analysing the photographs, informing an ineffective male analyst that his housekeeper, whom he had already knew to be very intelligent and well educated, could do a better job. 

In 1879, he acted on his words, hiring Williamina to work part-time at the observatory while remaining his part-time housekeeper. She was one of the first of what became known as ‘Pickering’s harem’.  Pickering’s actions demonstrated not only that the task of 'computer’ was more suited to females, it also enabled him to act on the sympathy he felt for women’s suffrage, although he saw the role of women in astronomy as being only a supportive one of working with material obtained by male astronomers. Pickering hired approximately 80 women during his directorship and, although he discouraged them from undertaking academic work, per se, Williamina Fleming and others demonstrated their abilities as astronomers while performing their jobs as computers.

In 1881, her post at the observatory became a full-time one. The work she did on the huge task of leading the analysis of the thousands of photographs taken in a comprehensive survey of the entire visible night sky established her as the most prominent female astronomer of her time.  Her major achievement was the development of a classification system of assigning stars a letter according to how much hydrogen could be observed in their spectra.  Those with the most hydrogen were labelled A, the next most hydrogen B, and so on to P. Q was used for any stars which did not fall neatly into one of the other categories. Her scheme had seventeen categories, an enormous improvement on Secchi’s 1860s classification with its five more general types, which she had found too simplistic.

In nine years, she led the classification and cataloguing of 10,351 stars, work published in 1890 as the Draper Catalogue of Stellar Spectra.  This was a forerunner of the Henry Draper Catalogue (1918 – 1924).   During her work, Williamina also discovered 79 stars, 59 nebulae (of which the 1888 discovery of the Horsehead nebula was the most notable), over 310 variable stars (published in 1907 in a separate catalogue), and ten novae (highly active interactive binary stars).  Williamina’s core contribution, however, was not recognised by the compiler in the 1890 catalogue, J L E Dreyer attributing all the objects discovered at Harvard as ‘Pickering’.  By the release of the next edition of the catalogue, in 1908, however, Williamina and other female computers were famous, and they were accorded proper credit, albeit only for the more recent discoveries.  

Williamina’s job responsibilities were wider than that of computer.  In addition to being placed in charge of dozens of women employed to study the photographic plates and classify the objects they found, she also edited all the observatory’s publications.  In 1899, she was eventually formally recognised by the Harvard establishment and given the title of Curator of astronomical photographs.  Her achievements gained international recognition when she was made an honorary member of the Royal Astronomical Society of London in 1906.  

She died in Boston of pneumonia in 1911, aged 54.  In addition to her important contribution to astronomy, like other female astronomers in the late 19th and early 20th centuries, Williamina had also blazed a trail for future generations of women. 

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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