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HERMANUS ASTRONOMY CENTRE NEWSLETTER

APRIL 2015

We hope you find this month’s edition of the newsletter interesting and informative.
	Important notice  The presentation at this month’s monthly meeting on Thursday 2 April will be given by one of our ‘regulars’, Centre member, Johan Retief.  His topic is ‘Systems developed to do astro-photography in a home observatory’. More information can be found below in ‘This month’s activities’.


WHAT’S UP?

Mythological Centaurus Towards the south-east, he two brightest stars in Centaurus are the well-known Pointers to the Southern Cross (Crux).  However, Alpha and Beta Centauri are not the only notable features of the sixth largest constellation. Named for the mythological centaur, a creature with the head and torso of a man and the body and limbs of a horse, the Pointers form the hooves of the two front legs. Centaurus also contains another outstanding object also visible to the naked eye. 17,000 light years away from Earth, the globular cluster Omega Centauri (NGC 5139) is the largest and brightest of its kind in the night sky. It can be found forming the apex of an almost equilateral triangle with Alpha Centauri (the Pointer farthest from the Southern Cross) and the star at the apex of the Southern Cross (Beta Crucis).  Binoculars reveal that what looks like a large, hazy star, is a breathtaking grouping of several million stars. About 12 billion years old, like other globular clusters, its stars are some of the oldest in the Milky Way, most within the cluster being of a similar age.

LAST MONTH’S ACTIVITIES
Monthly centre meeting  The topic for the meeting held on 5 March was ‘‘Neutrinos: little spies in our Universe’.  The presenter was Prof Shaun Wyngaardt a nuclear physicist at the Department of Physics, Stellenbosch University.  His fascinating presentation began with a summary of the indirect discovery in 1930 of what became known as the neutrino: a subatomic particle, the presence of which in high energy radiation from atoms explained apparent anomalies found in emission patterns.  One of the fundamental particles, they are ubiquitous, but extremely difficult to detect, something which first occurred only in 1942.  He explained that neutrinos are emitted during natural atomic decay processes, not only during radioactive decay, but from all atoms, including carbon-based lifeforms like those found on Earth. A massive natural nuclear reactor, the Sun is also a strong source of neutrinos.  One of the spying roles of the neutrino is as an early warning system for supernova explosions. 

Following this cosmological view of neutrinos, Shaun then outlined neutrino physics in South Africa, which began in the 1960s when scientists were able to detect their presence down deep gold mines.  He ended by outlining current neutrino research which includes an intriguing joint project in which scientists plan to detect and analyse neutrino emissions from the Koeberg nuclear power station from the spare tunnel of the Huguenot tunnel.
Interest groups
Cosmology  22 people (21 members, 1 visitor) attended the meeting on 2 March. Pierre Hugo outlined the nature and interactions of numerous concepts which are relevant to an understanding of the nature of gravity.  These include special and general relativity, force, inertia, free fall, mass, acceleration, and the electromagnetic fabric.  The introduction led to questions and discussion which demonstrated both the simplicity and complexity of how these factors ‘work’ across the Universe/
Astro-photography  Three people attended the meeting held on 16 March.  They focused on how to combine short and long exposure images of M42 (Orion nebula).  This was followed by discussion of ‘Lightroom5’ as a preparation for using Photoshop.
Hermanus Binocular Observation Programme (HBOP)  If you are interested in obtaining the materials distributed to group members, please e-mail petermh@hermanus.co.za
Other activities
Sidewalk astronomy  The March event was the star-gazing which took place as part of the Cansa relay for life (see below).
Educational outreach   
Lukhanyo Youth Club  No meeting took place in March.

Hawston Secondary School Astronomy Group Johan Retief reports on the meeting held on 3 March: “Yesterday's meeting went well with ten learners attending.  Mr Philander set up the data projection room for the talk and I provided my own computer.  The projection facility worked well. The talk was the basic Introduction to Astronomy [used as a template by members for talks to various groups over the years] which I have translated to Afrikaans and added something to.  We only managed about 1/3 of the subject matter in the 30 minutes allocated to me (we meet during their morning break). At the end of the meeting, Mr Philander asked whether he could invite some of the teachers to attend and I enthusiastically agreed.”  The next meeting will take place on 14 April after the school holidays.
Cansa relay for life  HAC was invited to participate in the event held on 14 March at Hermanus High School.  Lia Labuschagne gave a 45 minute presentation on ‘Planets, stars and galaxies’.  Despite technical difficulties, Lia managed to give an informative talk on basic astronomy to members of the crowd attending the event.  Peter Harvey continues: “This was followed by stargazing for the public which was attended by 10 visitors and 5 club members. Good seeing conditions yielded excellent images of Jupiter and the four Galilean moons, the Orion Nebula, the Beehive clusters (north and south), the Jewel Box, Eta Carinae, the Southern Pleiades and Omega Centauri.”
THIS MONTH’S ACTIVITIES
Monthly centre meeting  The presentation on 2 April will be given by Centre member, Johan Retief.  His will be talking on  ‘Systems developed to do astro-photography in a home observatory’.  Members are very likely to have seen at least one or two of the excellent images, taken at his home observatory, which Johan circulates by e-mail from time to time.  Some have also visited his homemade and home-based observatory at the bottom of his garden and been intrigued to see how high quality images can emerge from sources other than large professional observatories.  Johan is regular HAC presenter. His presentations have always been informative and interesting, and his delivery clear and entertaining.  No doubt, this presentation will continue that pattern.
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 13 April. In the second of three meetings around gravity, members will participate in a discussion on free fall and relativity.
An entrance fee of R20 will be charged per person for non-members and R10 for children, students and U3A members.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Astro-photography  This group meets on the third Monday of each month. There will be no meeting in April. The next one is scheduled for 18 May.
To find out more about the group’s activities and the venue for particular meetings, please contact Deon Krige at astronomy.hermanus@gmail.com
Sidewalk astronomy  This month’s events are scheduled for Friday 17 April and Saturday 18 April, weather permitting, at Gearing’s Point from 7 pm.
Hermanus Youth Robotic Telescope Interest Group  Unfortunately, ongoing preparation for learners to access images with the MONET telescopes have had to be postponed, as MONET has suffered a breakdown.  
For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

Possible trips are still under consideration.  Details will be circulated to members when they become available.

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. 

2 April
‘Systems developed to do astro-photography in a home 



observatory’.  Presenter: Johan Retief, Centre member.

7 May

‘Radio astronomy and high performance computing: a marriage 



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

4 June, 2 July, 6 August, 3 September.  Details to follow

1 Oct

Topic TBA.  Presenter: Pierre de Villiers, Committee chairman

5 Nov

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



Committee member
3 Dec

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

We continue to await the decision by Overstrand Municipality Council on the revised planes for the HOA.  In the meantime, preparatory work is ongoing and the Friends of the Observatory pledge fund continues to be an important source of funds to cover the associated costs.
The Friends of the Observatory campaign was launched several years ago when preliminary work began on plans to construct an astronomical observatory in Hermanus. Over the years, members have been very generous, for which we are deeply grateful.  It may seem logical to assume that, now money has been awarded by the National Lotteries Board, pledge monies are no longer needed.  Unfortunately, that is not the case.  NLB funds can only be used once the plans have been formally approved by the Municipality, something which is still awaited.  

We would, therefore, be very grateful if members could either continue to contribute to the campaign or start becoming a contributor.  Both single donations and small, regular monthly donations, of any amount, are welcome. 
Contributions can take the form of cash (paid at meetings), or online transfer, The Standard Bank details are as follows:  
Account name – Hermanus Astronomy Centre    

Account number – 185 562 531  

Branch code – 051001
If you make an online donation, please include the word ‘pledge’, and your name, unless you wish to remain anonymous.  
Science Centre  Preparatory work by the wide range of interested groups and organizations is continuing while formal approval for the proposed site and development is awaited.
ASTRONOMY NEWS
One planet, four stars: the second known case of a planet in a quadruple star system  5 March:  Researchers wanting to know more about the influences of multiple stars on exoplanets have come up with a new case study: a planet in a four-star system. The discovery was made at Palomar Observatory using two new adaptive optics technologies that compensate for the blurring effects of Earth's atmosphere: the robotic Robo-AO adaptive optics system developed under the leadership of Christoph Baranec of the University of Hawaii at Manoa's Institute for Astronomy and the PALM-3000 extreme adaptive optics system developed by a team at Caltech and NASA's Jet Propulsion Laboratory (JPL) that also included Baranec.
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Artist's conception of the 30 Ari star system. The system is composed of four stars. The distant companion 30 Ari A is actually a pair of stars in a close orbit. The research team discovered the fourth star in the system (the left-most star in the image). That star is a small red dwarf. A massive planet orbits the star named 30 Ari B in a nearly year-long orbit.     Karen Teramura, UH IfA


The four-star planetary system, 30 Ari, is located 136 light-years away in the constellation Aries. The system's gaseous planet is enormous, with 10 times the mass of Jupiter, and orbits its primary star every 335 days. The new study brings the number of known stars in the 30 Ari system from three to four. This discovery suggests that planets in quadruple star systems might be less rare than once thought. "About 4 percent of solar-type stars are in quadruple systems, which is up from previous estimates because observational techniques are steadily improving," said Andrei Tokovinin of the Cerro Tololo Inter-American Observatory in Chile.

The newly discovered fourth star, whose distance from the planet is 23 times the Sun-Earth distance, does not appear to have impacted the orbit of the planet. The exact reason for this is uncertain, so the team is planning further observations to better understand the orbit of the newly discovered star and its complicated family dynamics. Were it possible to see the skies from this world, the four stars would look like one small Sun and two very bright stars that would be visible in daylight. If viewed with a large enough telescope, one would see that one of those bright stars is actually a binary system - two stars orbiting each other.

In recent years, dozens of planetary systems with two or three host stars have been found, including those that would have twin sunsets reminiscent of the ones on the fictional Star Wars planet Tatooine. Finding planets with multiple stars is not too much of a surprise considering binary stars are more common in our galaxy than single stars such as our Sun.

Lead author Lewis Roberts from JPL and his colleagues want to understand the effects that multiple stars can have on their developing youthful planets. Evidence suggests that stellar companions can influence the fate of planets by changing the planets' orbits and even triggering some to grow more massive. The "hot Jupiter" planets that whip around their stars in just days, for example, might be gently nudged closer to their primary star by the gravitational hand of a stellar companion. "This result strengthens the connection between multiple star systems and massive planets," said Roberts.

By: University of Hawaii at Manoa's Institute for Astronomy, Honolulu  

NASA spacecraft becomes first to orbit a dwarf planet  6 March: NASA’s Dawn spacecraft has become the first to achieve orbit around a dwarf planet. The spacecraft was approximately 61,000 km from Ceres when it was captured by the dwarf planet’s gravity early earlier today. Mission controllers at NASA’s Jet Propulsion Laboratory (JPL) in Pasadena, California received a signal from the spacecraft that Dawn was healthy and thrusting with its ion engine, the indicator Dawn had entered orbit as planned. “Since its discovery in 1801, Ceres was known as a planet, then an asteroid, and later a dwarf planet,” said Marc Rayman, Dawn chief engineer and mission director at JPL. “Now, after a journey of 4.9 billion km and 7.5 years, Dawn calls Ceres home.”
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Ceres is seen from NASA's Dawn spacecraft March 1, just a few days before the mission achieved orbit around the previously unexplored dwarf planet. The image was taken at a distance of about 30,000 miles (48,000 kilometers).

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


In addition to being the first spacecraft to visit a dwarf planet, Dawn also has the distinction of being the first mission to orbit two extraterrestrial targets. From 2011 to 2012, the spacecraft explored the giant asteroid Vesta, delivering new insights and thousands of images from that distant world. Ceres and Vesta are the two most massive residents of our solar system’s main asteroid belt between Mars and Jupiter. The most recent images received from the spacecraft, taken on 1 March, show Ceres as a crescent, mostly in shadow because the spacecraft’s trajectory put it on a side of Ceres that faces away from the Sun until mid-April. When Dawn emerges from Ceres’ dark side, it will deliver ever-sharper images as it spirals to lower orbits around the planet.

By: NASA/JPL
The planet that lost an ocean’s worth of water  6 March:  A primitive ocean on Mars held more water than Earth’s Arctic Ocean and covered a greater portion of the planet’s surface than the Atlantic Ocean does on Earth, scientists have reported. An international team of scientists used the European Southern Observatory’s (ESO) Very Large Telescope (VLT), along with instruments at the WM Keck Observatory and the NASA Infrared Telescope Facility, to monitor the atmosphere of the planet and map out the properties of the water in different parts of Mars’ atmosphere over a six-year period. These new maps are the first of their kind.
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An artist’s impression of how Mars might have looked about 4 billion years ago. The young planet would have had enough water to cover its entire surface in a liquid layer about 140m deep, but it is more likely that the liquid would have pooled to form an ocean occupying almost half of Mars’ northern hemisphere, and in some regions reaching depths greater than 1.6 km.            ESO/M. Kornmesser

About 4 billion years ago, the young planet would have had enough water to cover its entire surface in a liquid layer about 140m deep, but it is more likely that the liquid would have pooled to form an ocean occupying almost half of Mars’s northern hemisphere and in some regions reaching depths greater than 1.6 km. “Our study provides a solid estimate of how much water Mars once had by determining how much water was lost to space,” said Geronimo Villanueva from NASA’s Goddard Space Flight Center in Greenbelt, Maryland. “With this work, we can better understand the history of water on Mars.”
The new estimate is based on detailed observations of two slightly different forms of water in Mars’s atmosphere. One is the familiar form of water made with two hydrogen atoms and one oxygen - H2O. The other is HDO, or semi-heavy water, a naturally occurring variation in which one hydrogen atom is replaced by a heavier form called deuterium. As the deuterated form is heavier than normal water, it is less easily lost into space through evaporation. So the greater the water loss from the planet, the greater the ratio of HDO to H2O in the water that remains.

The researchers distinguished the chemical signatures of the two types of water. By comparing the ratio of HDO to H2O, scientists can measure by how much the fraction of HDO has increased and thus determine how much water has escaped into space. This in turn allows the amount of water on Mars at earlier times to be estimated. In the study, the team mapped the distribution of H2O and HDO repeatedly over nearly six Earth years - equal to about three Mars years - producing global snapshots of each, as well as their ratio. The maps reveal seasonal changes and microclimates, even though modern Mars is essentially a desert.

The team was especially interested in regions near the north and south poles because the polar ice caps are the planet’s largest known reservoir of water. The water stored there is thought to document the evolution of Mars’s water from the wet Noachian period, which ended about 3.7 billion years ago, to the present. The new results show that atmospheric water in the near-polar region was enriched in HDO by a factor of seven relative to Earth’s ocean water, implying that water in Mars’ permanent ice caps is enriched eightfold. Mars must have lost a volume of water 6.5 times larger than the present polar caps to provide such a high level of enrichment. The volume of Mars’ early ocean must have been at least 20 million cubic km.

Based on the surface of Mars today, a likely location for this water would be the Northern Plains, which have long been considered a good candidate because of their low-lying ground. An ancient ocean there would have covered 19% of the planet’s surface; by comparison, the Atlantic Ocean occupies 17% of Earth’s surface.

“With Mars losing that much water, the planet was very likely wet for a longer period of time than previously thought, suggesting the planet might have been habitable for longer,” said Michael Mumma from Goddard Space Flight Centre. It is possible that Mars once had even more water, some of which may have been deposited below the surface. Because the new maps reveal microclimates and changes in the atmospheric water content over time, they may also prove to be useful in the continuing search for underground water.
By: ESO, Garching, Germany
Unexpected gamma-ray emission from dwarf galaxy may point to new understanding of dark matter  11 March:  A newly discovered dwarf galaxy orbiting our Milky Way has offered up a surprise - it appears to be radiating gamma rays, according to an analysis by physicists at Carnegie Mellon, Brown, and Cambridge universities. The exact source of this high-energy light is uncertain at this point, but it just might be a signal of dark matter lurking at the galaxy’s centre. “Something in the direction of this dwarf galaxy is emitting gamma rays,” said Alex Geringer-Sameth from Carnegie Mellon University (CMU) in Pittsburg. “There’s no conventional reason this galaxy should be giving off gamma rays, so it’s potentially a signal for dark matter.”
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Scientists at Brown, Carnegie Mellon, and Cambridge universities have detected gamma ray emissions from the direction of the galaxy Reticulum 2. Bright areas indicate a strong gamma ray signal coming from the direction of the galaxy, according to the researchers’ search algorithm.
NASA/DOE/Fermi-LAT Collaboration/Geringer-Sameth & Walker, Carnegie Mellon Univ./Koushiappas, Brown Univ.
The galaxy, Reticulum 2, was discovered within the last few weeks in the data of the Dark Energy Survey, an experiment that maps the southern sky to understand the accelerated expansion of the universe. At approximately 98,000 light-years from Earth, Reticulum 2 is one of the nearest dwarf galaxies yet detected. Using publicly available data from NASA’s Fermi Gamma-ray Space Telescope, CMU’s Geringer-Sameth and Matthew Walker and Brown’s Savvas Koushiappas have shown gamma rays coming from the direction of the galaxy in excess of what would be expected from normal background. “In the search for dark matter, gamma rays from a dwarf galaxy have long been considered a very strong signature,” said Koushiappas. “It seems like we may now be detecting such a thing for the first time.”

They caution that while these preliminary results are exciting, there is more work to be done to confirm a dark matter origin. No one knows exactly what dark matter is, but it is thought to account for around 80% of the matter in the universe. Scientists know that dark matter exists because it exerts gravitational effects on visible matter, which explains the observed rotation of galaxies and galaxy clusters as well as fluctuations in the cosmic microwave background. “The gravitational detection of dark matter tells you very little about the particle behaviour of the dark matter,” said Walker. “But. Now. we may have a non-gravitational detection that shows dark matter behaving like a particle, which is a holy grail of sorts.”

A leading theory suggests that dark matter particles are ‘weakly interacting massive particles’ (WIMPs). When pairs of WIMPs meet, they annihilate each other, giving off high-energy gamma rays. If that is true, then there should be a lot of gamma rays emanating from places where WIMPs are thought to be plentiful, like the dense centres of galaxies. The trouble is, the high-energy rays also originate from many other sources, including black holes and pulsars, which makes it difficult to untangle a dark matter signal from the background noise. That’s why dwarf galaxies are important in the hunt for the dark matter particle. Dwarfs are thought to lack other gamma-ray-producing sources, so a gamma-ray flux from a dwarf galaxy would make a very strong case for dark matter. 

Scientists have been looking at dwarfs for signs of gamma rays for the last several years using NASA’s Fermi Gamma-ray Space Telescope. There’s never been a convincing signal until now. Over the last few years, Geringer-Sameth, Koushiappas, and Walker have been developing an analysis technique that searches for weak signals in the gamma-ray data that could be due to dark matter annihilation. With the discovery of Reticulum 2, Geringer-Sameth turned his attention to that part of the sky. He looked at all of the gamma rays coming from the direction of the dwarf galaxy as well as gamma rays coming from adjacent areas of the sky to provide a background level.

“There did seem to be an excess of gamma rays, above what you would expect from normal background processes, coming from the direction of this galaxy,” Geringer-Sameth said. “Given the way that we think we understand how gamma rays are generated in this region of the sky, it doesn’t seem that those processes can explain this signal.” Further study of this dwarf galaxy’s attributes could reveal hidden sources that may be emitting gamma rays, but the researchers are cautiously optimistic.

By: Carnegie Mellon University, Pittsburgh, Brown University, Providence, Rhode Island  

Hubble observations suggest underground ocean on Jupiter’s largest moon  13 March:  NASA's Hubble Space Telescope has the best evidence yet for an underground saltwater ocean on Ganymede, Jupiter's largest moon. The subterranean ocean is thought to have more water than all the water on Earth's surface. Identifying liquid water is crucial in the search for habitable worlds beyond Earth and for the search for life, as we know it.
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An artist's concept of the moon Ganymede as it orbits the giant planet Jupiter. NASA's Hubble Space Telescope observed aurorae on the moon that are controlled by Ganymede's magnetic fields. Two auroral ovals can be seen over northern and southern mid-latitudes. Hubble measured slight shifts in the auroral belts due to the influence of Jupiter's own immense magnetic field. This activity allows for a probe of the moon's interior. The presence of a saline ocean under the moon's icy crust reduces the shifting of the ovals as measured by Hubble. As on Earth, Ganymede's aurorae are produced by energetic charged particles causing gases to fluoresce.
NASA/ESA/and G. Bacon (STScI)


"This discovery marks a significant milestone, highlighting what only Hubble can accomplish," said John Grunsfeld from NASA Headquarters in Washington, D.C. "In its 25 years in orbit, Hubble has made many scientific discoveries in our solar system. A deep ocean under the icy crust of Ganymede opens up further exciting possibilities for life beyond Earth." Ganymede is the largest moon in our solar system and the only moon with its own magnetic field. The magnetic field causes aurorae, which are ribbons of glowing hot electrified gas in regions circling the north and south poles of the moon. Because Ganymede is close to Jupiter, it is also embedded in Jupiter's magnetic field. When Jupiter's magnetic field changes, the aurorae on Ganymede also change, "rocking" back and forth.

By watching the rocking motion of the two aurorae, scientists were able to determine that a large amount of saltwater exists beneath Ganymede's crust, affecting its magnetic field. "I was always brainstorming how we could use a telescope in other ways," said Saur. "Is there a way you could use a telescope to look inside a planetary body? Then I thought, the aurorae! Because aurorae are controlled by the magnetic field, if you observe the aurorae in an appropriate way, you learn something about the magnetic field. If you know the magnetic field, then you know something about the moon's interior."

If a saltwater ocean were present, Jupiter's magnetic field would create a secondary magnetic field in the ocean that would counter Jupiter's field. This ‘magnetic friction’ would suppress the rocking of the aurorae. This ocean fights Jupiter's magnetic field so strongly that it reduces the rocking of the aurorae to 2° instead of 6° if the ocean were not present. Scientists estimate the ocean is 100 km thick - 10 times deeper than Earth's oceans - and is buried under a 150 km crust of mostly ice.

Scientists first suspected an ocean in Ganymede in the 1970s, based on models of the large moon. NASA's Galileo mission measured Ganymede's magnetic field in 2002, providing the first evidence supporting those suspicions. The Galileo spacecraft took brief ‘snapshot’ measurements of the magnetic field in 20-minute intervals, but its observations were too brief to distinctly catch the cyclical rocking of the ocean's secondary magnetic field. The new observations were done in ultraviolet light and could only be accomplished with a space telescope high above Earth's atmosphere, which blocks most ultraviolet light.
By: STScl, Baltimore, Maryland, NASA Headquarters, Washington, D.C.
NASA’s SOFIA finds missing link between supernovae and planet formation  24 March: Using NASA’s Stratospheric Observatory for Infrared Astronomy (SOFIA), an international scientific team discovered that supernovae are capable of producing a substantial amount of the material from which planets like Earth can form. “Our observations reveal a particular cloud produced by a supernova explosion 10,000 years ago contains enough dust to make 7,000 Earths,” said Ryan Lau of Cornell University in Ithaca, New York.

Observations reveal that a particular supernova produced a cloud that contains enough dust to make 7,000 Earths.


SOFIA data reveal warm dust (white) surviving inside a supernova remnant. The SNR Sgr A East cloud is traced in X-rays (blue). Radio emission (red) shows expanding shock waves colliding with surrounding interstellar clouds (green).

NASA/CXO/Herschel/VLA/Lau et al

The research team, headed by Lau, used SOFIA’s airborne telescope and the Faint Object InfraRed Camera for the SOFIA Telescope (FORCAST) to take detailed infrared images of an interstellar dust cloud known as supernova remnant Sagittarius A East (SNR Sgr A East). They used the SOFIA data to estimate the total mass of dust in the cloud from the intensity of its emission. The investigation required measurements at long infrared wavelengths in order to peer through intervening interstellar clouds and detect the radiation emitted by the supernova dust.

Astronomers already had evidence that a supernova’s outward-moving shock wave can produce significant amounts of dust. Until now, a key question was whether the new soot- and sand-like dust particles would survive the subsequent inward ‘rebound’ shock wave generated when the first outward-moving shock wave collides with surrounding interstellar gas and dust. “The dust survived the later onslaught of shock waves from the supernova explosion and is now flowing into the interstellar medium where it can become part of the ‘seed material’ for new stars and planets,” Lau said.

These results also reveal the possibility that the vast amount of dust observed in distant young galaxies may have been made by supernova explosions of early massive stars, as no other known mechanism could have produced nearly as much dust. “This discovery is a special feather in the cap for SOFIA, demonstrating how observations made within our own Milky Way Galaxy can bear directly on our understanding of the evolution of galaxies billions of light-years away,” said Pamela Marcum from Ames Research Center in Moffett Field, California.
By: NASA HQ, Washington, D.C., NASA's Ames Research Center in Moffett Field, California
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Some important female astronomers  Part 10: Joan Feynman
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Joan Feynman      Richard and Joan    Richard Feynman      Coronal mass ejection

An American astrophysicist, who specialised in the field of space science, particularly the relationships between the Sun and Earth, Joan was born at a time when women still struggled to be accepted into the scientific community.

Younger sister of the famous astrophysicist Richard Feynman, she was born in 1927 in New York State.  Like her brother, she was an inquisitive child who, from an early age, showed a strong interest in understanding the natural world. She wanted to study science, but was dissuaded by her mother and grand-mother, who believed that women’s brains were not physically capable of understanding complex mathematics and scientific concepts.  However, her brother encouraged her to follow her interest, being the first to introduce her to aurorae when he called her outside one evening to see the northern lights shimmering above their home.  A book on science and astronomy which he gave her sustained her interest and also provided the evidence and impetus she sought to follow the route she desired.

The stimulus was a graph in the book which, she noticed, was based on research by the astronomer Cecelia Payne-Gaposchkin.  This was the proof she needed that women were able to be scientists, and noted ones, too. After obtaining her bachelor’s degree in physics in 1948, she attended Syracuse University where she studied solid state physics.  A year spent in Guatemala studying the anthropology of the local Mayan people did not turn her away from her main interest and she obtained her doctorate in physics in 1958. This was followed by post-doctoral work at Columbia University from 1961 -1964.

While a wife and mother of three, Joan continued to work, and spent most of her career studying space science, particularly the interactions between the solar wind and Earth’s magnetosphere.  In 1971, while working at NASA’s Ames Research Centre between 1964 and 1972, she discovered that the presence of the Sun’s periodic emissions of large amounts of solar material in the form of coronal mass ejections (CMEs) could be detected by the presence of helium in the solar wind. At the time, the existing level of technology limited the quality of their visual observation, making this an important finding.  

After her time at NASA, from 1972–1985, Joan held positions at a number of academic and research institutions.  Her final job, from 1985 until her retirement in 2003, was at the Jet Propulsion Laboratory in California.  

Her notable work on the nature and cause of aurorae was based on data collected by the NASA Explorer 33 spacecraft which collected magnetospheric data from 1966 to 1971.  She identified that aurorae were the result of interaction between Earth’s magnetosphere and the magnetic field of the solar wind. 

Her understanding of the nature and effects of CME’s, which can cause geomagnetic storms which have dangerous effects on spacecraft in space and any humans in space at the time of their emission, also enabled her to develop a model for estimating the environmental hazards in the local space environment.  Her model enabled engineers to determine the flux of high-energy particles which would affect a spacecraft over its functional lifetime and influenced the design of future satellites and other spacecraft.

Later in her career, she studied the science behind climate change, her interest mainly being on the impact of solar events and solar cycle variations.  She and her second husband Alexander Ruzmaikin, whom she had married in 1987, investigated the influence of the Sun on patterns of winter climate, using historical data to quantify the relationship between periods of low solar activity and major cooling periods in certain parts of the world.  This included an explanation for known periods of low water levels in the Nile in ancient Egypt, a feature she found correlated with periods of high solar activity.

Like her earlier role model Cecilia Payne-Goposchkin, Joan was an active proponent for fair treatment of women in the sciences, in her case, the geophysics and astronomy communities.  She achieved this by being elected onto the board of the relevant disciplinary professional bodies, sometimes as first female appointed as an officer and taking an active part in those roles.  

Although she retired officially from her position as a senior scientist at JPL in 2003, she continued to work, publishing papers on solar activity and climate change as recently as 2009.   

Sources:  www.en.wikipedia.org, www.science.jpl.nasa.org
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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