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HERMANUS ASTRONOMY CENTRE NEWSLETTER

SEPTEMBER 2015

	Important notice  This month’s monthly meeting will take place on Thursday 3 September at SANSA, starting at 19.00.  The presenter is Prof Ted Williams, Director of the SAAO in Cape Town. He will be giving an overview of current research and activities in optical astronomy.  The presentation is a joint event with SANSA as the Space Agency has recently signed an agreement with SAAO to construct an Optical Space Laboratory at Sutherland in order to study the dynamics of Earth’s middle atmosphere.  More information on Prof Williams can be found below in This month’s activities.


	Public viewing events this month

Sidewalk astronomy  Events are scheduled for Friday 4 September and Saturday 5 September, weather permitting.  The venue is Gearing’s Point, starting at  19.00.
Partial solar eclipse  This takes place on Sunday 13 September.  Members and the general public are invited to watch this event at Gearing’s Point from before sunrise (06.49), as the eclipse will already have begun by then. More information on this and the total lunar eclipse can be found in the What’s up? Section below and the information sheet which has been circulated with the newsletter.


WHAT’S UP?

Eclipse bonanza  Both a full lunar and a partial solar eclipse can be observed this month.  In any year, from 2-7 eclipses can occur, 2-5 possibly being solar eclipses. The plane of the Moon’s orbit is tilted slightly to the ecliptic (path of the Sun) meaning that the Sun-Earth-Moon alignment is not usually exact.  It is when it is exact that, a solar eclipse occurs, always during a New Moon. Unlike for a lunar eclipse, which can be viewed from anywhere experiencing night, the small size of the Moon compared to the Sun means that the pathway of a solar eclipse is very narrow.  The partial solar eclipse on 13 September will be visible from Southern Africa, the southern Indian Ocean and Antarctica.  Sunrise in the south-western Cape (06.49 in Hermanus) will be too late to observe first contact, but the eclipse will be at maximum at 07:43.5. The maximum fraction of the solar diameter obscured by the Moon (magnitude) will be seen from the S-W Cape (around 40%). The total lunar eclipse takes place on the 28th, Earth obscuring the largest Full Moon in 2015.  Beginning at 02:11.47 and ending at 07.22.27, late nighters or early risers will be able to view totality from 04:11.10 to 05:23.05.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  Dr Vanessa McBride, a Senior Lecturer at the Dept of Astronomy, University of Cape Town was the presenter at the joint national Science Week and HAC monthly meeting which was held on 3 August.  Her topic was ‘MeerLICHT: an optical eye on the radio sky’.  She began her excellent presentation with an overview of the discovery and nature of Gamma ray bursts (GRBs) and Fast radio bursts (FRBs).  However, although recognised as events in their own right, astronomers do not know what they really are.  This is where MeerKAT will come into play, as well as its optical cousin MeerLICHT, which is currently being constructed at Sutherland.  Working in parallel, MeerLICHT will provide simultaneous optical images and data as the radio signals are recorded by MeerKAT. The value of this dual imaging will help answer questions such as whether GRBs and FRBs have optical as well as radio components, and, if so, the characteristics of the energy emitted.  Like MeerKAT, MeerLICHT, which is due to become operational in 2016, will require substantial data processing and storage capacity.  Despite the technical challenges, Vanessa concluded that the scientists and engineers are optimistic that this unusual optical-radio partnership will be an important source of explanatory information for astronomers studying these and other high energy events.
Interest groups
Cosmology  For logistical reasons, there was no meeting in August.
Astro-photography  No meeting took place in August.
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

National Science Week  The Centre hosted 5 events during the week.  On 3 August, a joint public presentation took place with the Centre’s monthly meeting (see above for details).  Johan Retief gave two identical presentations during the week, the first to learners at Hawston Senior School on 4 August and the other to the Overberg homeschoolers group on 5 August.  He described how solar panels work and the vital role that they play to keep the International Space Station functioning before showing part of the fascinating DVD by astronaut Sunita Williams, which depicts the interesting and challenging life on the ISS.  
Star-gazing events took place on the Thursday and Friday evenings.  Clear weather resulted in a very successful parents and learners evening which was held at Curro School on the 6th.  The visitors were able to use binoculars and telescopes to see a number of celestial objects in addition to being able to study visual displays on how the eye perceives light, the optics of telescopes and binoculars, and why stars have different colours, and to ask questions. The same range of activities was planned for the event for the general public which was held on 7 August at the Wine and Food Festival at Hemel-en-Aarde Village.  While the visuals and questions were possible, unfortunately, intermittently cloudy skies limited the opportunities for star-gazing.
Sidewalk astronomy  Two events took place as part of National Science Week (see above)
Educational outreach   
Hawston Secondary School Astronomy Group Johan Retief reports that four meetings have taken place since the new term began on 20 July.  Until then, the focus had been on the solar system.  This term, the following new subjects have been discussed with the learners:  how a star generates its energy, the International Year of Light (including a video, which proved to be very popular with the Hawston Space Cadets), and the Milky Way and how stars fit into a galaxy.
Lukhanyo Youth Club  No meetings took place in August.
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This will take place on Thursday 3 September.  The presenter is Prof Ted Williams, Director of the ASSO in Cape Town. He will be providing an overview of current optical astronomy research and activities.  Prof Williams has been the Director of the SAAO since 2013 and is also an honorary professor at the University of Cape Town, and at Rutgers University, New Jersey, US. Rutgers is a founding member of the SALT consortium and Prof Williams was actively involved in the development of SALT right from the start. Not only did he serve as SALT Foundation board member from 1998 (and as its chairman from 2005 to 2012), but he also ‘got his hands dirty’: as authority in astronomical instrumentation development, he was the scientist responsible for the design, manufacture and testing of the Fabry-Perot mode of the Robert Stobie Spectrograph, which is one of the telescope’s main instruments.  He adds:  “The upper half of my body has been in the crew compartment of the Space Shuttle while it was on the launch pad. I have volunteered at local elementary [primary] schools to tell 3rd graders about astronomy and lead them in hands-on astronomy activities - in this connection, I am known as ‘Astronomer Ted’.” 
Interest group meetings  

The Cosmology group meets on the first Monday of each month at 19.00.  This month’s meeting will take place on 7 September at Mollergren Hall.  Attendees will see the first episode of DVD series on Time.

An entrance fee of R20 will be charged per person for non-members and R10 for children, students and U3A members.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Astro-photography  This group meets on the third Monday of each month. The next one is scheduled for 21 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  The next events are scheduled for Friday 4 September and Saturday 5 September, weather permitting.  The venue is Gearing’s Point, starting at  19.00.
Hermanus Youth Robotic Telescope Interest Group  The MONET telescope continues to be inaccessible for public use.

For further information on both the MONET and Las Cumbres projects, please contact Deon Krige at deonk@telkomsa.net
FUTURE ACTIVITIES

The trip to the Cederberg will take place from 13-15 November. Please contact John Saunders at tibouchina286@gmail.com for further information and/or to book a place.
2015 MONTHLY MEETINGS
The remaining dates for this year are:

3 September   
‘An overview of current optical astronomy.‘  Presenter: Prof Ted 



Williams, Director, SAAO, Cape Town
1 Oct and 5 Nov.   
Details to follow.
3 Dec


Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

There is presently no further news and a decision on the submitted revised plans continues to be awaited.  In the meantime, the Friends of the Observatory pledge fund continues to be an important source of funds to cover associated costs.

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

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

Account number – 185 562 531  

Branch code – 051001

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

Science Centre  Confirmed decisions on the location, structure and management of the Science Centre continue to be awaited.

ASTRONOMY NEWS
Stars in our galaxy move far from home  3 August: Scientists with the Sloan Digital Sky Survey (SDSS) have created a new map of the Milky Way and determined that 30 percent of stars have dramatically changed their orbits. This discovery brings a new understanding of how stars form and how they travel throughout our galaxy.
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A single frame from an animation shows how stellar orbits in the Milky Way can change. The image shows two pairs of stars (marked as red and blue) in which each pair started in the same orbit, and then one star in the pair changed orbits. The star marked as red has completed its move into a new orbit, while the star marked in blue is still moving.
Dana Berry/SkyWorks Digital, Inc.; SDSS collaboration

To build a map of the Milky Way, the scientists used the SDSS Apache Point Observatory Galactic Evolution Explorer (APOGEE) spectrograph to observe 100,000 stars during a four-year campaign. The key to creating and interpreting this map is measuring the elements in the atmosphere of each star. “From the chemical composition of a star, we can learn its ancestry and life history,” Michael Hayden of New Mexico State University (NMSU) said. The chemical information comes from spectra, which are detailed measurements of how much light the star gives off at different wavelengths. Spectra show prominent lines that correspond to elements and molecules present. Reading the spectral lines of a star can tell astronomers what the star is made of.

“Stellar spectra show us that the chemical makeup of our galaxy is constantly changing,” said Jon Holtzman from NMSU. “Stars create heavier elements in their cores, and when the stars die, those heavier elements go back into the gas from which the next stars form.”
As a result of this process of ‘chemical enrichment’, each generation of stars has a higher percentage of heavier elements than the previous generation did. In some regions of the galaxy, star formation has proceeded more vigorously than in other regions, and in these more vigorous regions, more generations of stars have formed. Thus, the average amount of heavier elements in stars varies across different parts of the galaxy. Astronomers can use the amount of heavy elements in a star to determine what part of the galaxy the star was born in.
By: Sloan Digital Sky Survey Press Office in Baltimore, Maryland
Gravitational constant appears universally constant, pulsar study suggests  7 August: Gravity, one of the four fundamental forces of nature, appears reassuringly constant across the universe, according to a decades-long study of a distant pulsar. This research helps to answer a long-standing question in cosmology: Is the force of gravity the same everywhere and at all times? The answer, so far, appears to be yes.
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A 21-year study of a pair of ancient stars — one a pulsar and the other a white dwarf — helps astronomers understand how gravity works across the cosmos. 

B. Saxton (NRAO/AUI/NSF)

Astronomers using the National Science Foundation's Green Bank Telescope in West Virginia and its Arecibo Observatory in Puerto Rico conducted a 21-year study to precisely measure the steady ‘tick-tick-tick’ of the pulsar PSR J1713+0747. This painstaking research produced the best constraint ever of the gravitational constant measured outside our solar system.

Pulsars are the rapidly spinning, superdense remains of massive stars that detonated as supernovae. They are detected from Earth by the beams of radio waves that emanate from their magnetic poles and sweep across space as the pulsar rotates. Since they are phenomenally dense and massive, yet comparatively small - a mere 20–25 km across - some pulsars are able to maintain their rate of spin with a consistency that rivals the best atomic clocks on Earth. This makes pulsars exceptional cosmic laboratories to study the fundamental nature of space, time, and gravity.

This particular pulsar is approximately 3,750 light-years from Earth. It orbits a companion white dwarf star and is one of the brightest, most stable pulsars known. Previous studies show that it takes about 68 days for the pulsar to orbit its white dwarf companion, meaning they share an uncommonly wide orbit. This separation is essential for the study of gravity because the effect of gravitational radiation - the steady conversion of orbital velocity to gravitational waves as predicted by Albert Einstein - is incredibly small and would have negligible impact on the orbit of the pulsar. A more pronounced orbital change would confound the accuracy of the pulsar timing experiment.

"The uncanny consistency of this stellar remnant offers intriguing evidence that the fundamental force of gravity - the big 'G' of physics - remains rock-solid throughout space,” said Weiwei Zhu, lead author of the study. "This is an observation that has important implications in cosmology and some of the fundamental forces of physics." "Gravity is the force that binds stars, planets, and galaxies together," said Scott Ransom, a co-author. "Though it appears on Earth to be constant and universal, there are some theories in cosmology that suggest gravity may change over time or may be different in different corners of the universe."

The data taken throughout this experiment are consistent with an unchanging gravitational constant in a distant star system. Earlier related research in our own solar system, which was based on precise laser ranging studies of the Earth-Moon distance, found the same consistency over time. "These results - new and old - allow us to rule out with good confidence that there could be 'special' times or locations with different gravitational behaviour," added Ingrid Stairs, a co-author from the University of British Columbia in Canada. "Theories of gravity that are different from general relativity often make such predictions, and we have put new restrictions on the parameters that describe these theories."
By: NRAO, Charlottesville, VA
Charting the slow death of the universe  10 August: An international team of astronomers studying more than 200,000 galaxies has measured the energy generated within a large portion of space more precisely than ever before. This represents the most comprehensive assessment of the energy output of the nearby universe. They confirm that the energy produced in a section of the universe today is only about half what it was 2 billion years ago and find that this fading is occurring across all wavelengths from the ultraviolet to the far infrared. The universe is slowly dying.
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This composite picture shows how a typical galaxy appears at different wavelengths in the GAMA survey.

ICRAR/GAMA and ESO

The study involves many of the world's most powerful telescopes, including the European Southern Observatory's VISTA and VST survey telescopes at the Paranal Observatory in Chile. Supporting observations were made by two orbiting space telescopes operated by NASA, GALEX and WISE, and another belonging to the European Space Agency, Herschel. The research is part of the Galaxy And Mass Assembly (GAMA) project, the largest multi-wavelength survey ever put together. The survey data includes measurements of the energy output of each galaxy at 21 wavelengths, from the ultraviolet to the far-infrared. This data set will help scientists better understand how different types of galaxies form and evolve.

All the energy in the universe was created in the Big Bang, with some portion locked up as mass. Stars shine by converting mass back into energy, as described by Einstein's famous equation E=mc2. The GAMA study sets out to map and model all of the energy generated within a large volume of space today and at different times in the past.

"While most of the energy sloshing around in the universe arose in the aftermath of the Big Bang, additional energy is constantly being generated by stars as they fuse elements like hydrogen and helium together," Simon Driver, Simon Driver of ICRAR, the University of Western Australia, says. "This new energy is either absorbed by dust as it travels through the host galaxy or escapes into intergalactic space and travels until it hits something, such as another star, a planet, or, very occasionally, a telescope mirror."

The fact that the universe is slowly fading has been known since the late 1990s, but this work shows that it is happening across all wavelengths from the ultraviolet to the infrared, representing the most comprehensive assessment of the energy output of the nearby Universe.
By: ESO, Garching, Germany
Corrected sunspot history suggests climate change since the Industrial Revolution not due to natural solar trends  13 August: The Sunspot Number, the longest scientific experiment still ongoing, is a crucial tool used to study the solar dynamo, space weather, and climate change. It has now been recalibrated and shows a consistent history of solar activity over the past few centuries. The new record shows no significant long-term upward trend in solar activity since 1700, as was previously indicated. This suggests that rising global temperatures since the Industrial Revolution cannot be attributed to increased solar activity. The analysis, its results, and its implications for climate research were made public at he International Astronomical Union XXIX General Assembly, currently taking place in Honolulu, Hawaii.
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NASA/SDO/HMI

The Maunder minimum, between 1645 and 1715, when sunspots were scarce and the winters harsh, strongly suggests a link between solar activity and climate change. Until now there was a general consensus that solar activity has been trending upward over the past 300 years (since the end of the Maunder minimum), peaking in the late 20th century - called the Modern Grand Maximum by some. This trend has led some to conclude that the Sun has played a significant role in modern climate change. However, a discrepancy between two parallel series of sunspot number counts has been a contentious issue among scientists for some time.
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The top graph shows the level of disagreement between the old Wolf Sunspot Number (blue) and the old Group Sunspot Number (red). The lower graph demonstrates the increase in similarity between the two after being recalibrated.

WDC-SILSO

The two methods of counting the sunspot number - the Wolf Sunspot Number and the Group Sunspot Number - indicated significantly different levels of solar activity before about 1885 and also around 1945. With these discrepancies now eliminated, there is no longer any substantial difference between the two historical records. The results make it difficult to explain the observed changes in the climate that started in the 18th century and extended through the Industrial Revolution to the 20th century as being significantly influenced by natural solar trends.

The sunspot number is the only direct record of the evolution of the solar cycle over multiple centuries. The newly corrected sunspot numbers now provide a homogenous record of solar activity dating back some 400 years. Existing climate evolution models will need to be re-evaluated given this entirely new picture of the long-term evolution of solar activity. This work will stimulate new studies both in solar physics (solar cycle modelling and predictions) and climatology, and can be used to unlock tens of millennia of solar records encoded in cosmogenic nuclides found in ice cores and tree rings. This could reveal more clearly the role the Sun plays in climate change over much longer timescales.
By: International Astronomical Union
LADEE spacecraft finds neon in lunar atmosphere  1 August: The Moon's thin atmosphere contains neon, a gas commonly used in electric signs on Earth because of its intense glow. While scientists have speculated on the presence of neon in the lunar atmosphere for decades, NASA's Lunar Atmosphere and Dust Environment Explorer (LADEE) spacecraft has confirmed its existence for the first time.
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Artist’s concept of NASA's Lunar Atmosphere and Dust Environment Explorer (LADEE) spacecraft in orbit above the Moon.

NASA Ames/Dana Berry

There's not enough neon to make the Moon visibly glow because its atmosphere is extremely tenuous, about 100 trillion times less dense than Earth's atmosphere at sea level. A dense atmosphere like Earth's is relatively rare in our solar system because an object has to be sufficiently massive to have enough gravity to hold onto it. The behaviour of a dense atmosphere is driven by collisions between its atoms and molecules. However, the Moon's atmosphere is technically referred to as an exosphere because it is so thin, its atoms rarely collide. Exospheres are the most common type of atmosphere in our solar system, so scientists are interested in learning more about them. Since the Moon's atmosphere is so thin, rocket exhaust and outgassing from spacecraft could easily change its composition.

Most of the Moon's exosphere comes from the solar wind, a thin stream of electrically conducting gas blown from the surface of the Sun into space at around a million miles per hour. Most of the solar wind is hydrogen and helium, but it contains many other elements in small amounts, including neon. All these elements impact the Moon, but only helium, neon, and argon are volatile enough to be returned back to space. The rest of the elements will stick indefinitely to the Moon’s surface.

The LADEE NMS instrument confirms that the Moon’s exosphere is made up of mostly helium, argon, and neon. Their relative abundance is dependent on the time of day on the Moon - argon peaks at sunrise, with neon at 4am and helium at 1am. The instrument conducted systematic measurements of these gases for seven months, which allowed researchers to understand how these gases are supplied to the exosphere and how they are ultimately lost. While most of the lunar exosphere comes from the solar wind, NMS showed that some gas comes from lunar rocks. Argon-40 results from the decay of naturally occurring radioactive potassium-40, found in the rocks of all the terrestrial planets as a leftover from their formation.

A surprising behaviour of argon was that the overall amount in the lunar exosphere was not constant over time. Instead, it increased and then decreased by about 25 percent during the course of the LADEE mission. This transient source of argon may be the result of enhanced outgassing from the surface that is triggered by tidal stress on the Moon. NMS also revealed an unexpected source of some of the helium in the lunar exosphere. "About 20% of the helium is coming from the Moon itself, most likely as the result from the decay of radioactive thorium and uranium, also found in lunar rocks," said Mehdi Benna of NASA's Goddard Space Flight Center in Greenbelt, Maryland. This helium is being produced at a rate equivalent to about 7 litres per second at standard atmospheric pressure.
By: NASA  

Dark Energy Survey finds more celestial neighbours  18 August: Scientists on the Dark Energy Survey (DES), using one of the world’s most powerful digital cameras, have discovered eight more faint celestial objects hovering near our Milky Way Galaxy. Signs indicate that they, like the objects found by the same team earlier this year, are likely dwarf satellite galaxies, the smallest and closest known form of galaxies.
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The Dark Energy Survey has now mapped one-eighth of the full sky (red shaded region) using the Dark Energy Camera on the Blanco telescope at the Cerro Tololo Inter-American Observatory in Chile (foreground). This map has led to the discovery of 17 dwarf galaxy candidates in the past six months (red dots). The new stellar systems are so faint that they are difficult to ‘see’ even in the deep DES images and can be more easily visualised using maps of the stellar density (inset). Fourteen of the dwarf galaxy candidates found in DES data are visible in this particular image.


Illustration: Dark Energy Survey Collaboration
Satellite galaxies are small celestial objects that orbit larger galaxies, such as our Milky Way. Dwarf galaxies can be found with fewer than 1,000 stars, in contrast to the Milky Way, an average-sized galaxy containing billions of stars. Scientists have predicted that larger galaxies are built from smaller galaxies, which are thought to be especially rich in dark matter, the substance that makes up about 25% of the total matter and energy in the universe. Dwarf satellite galaxies, therefore, are considered key to understanding dark matter and the process by which larger galaxies form.

The main goal of the DES is to better understand the nature of dark energy, the mysterious stuff that makes up about 70% of the matter and energy in the universe. Scientists believe that dark energy is the key to understanding why the expansion of the universe is speeding up. To carry out its dark energy mission, DES takes snapshots of hundreds of millions of distant galaxies. However, some of the DES images also contain stars in dwarf galaxies much closer to the Milky Way. The same data can therefore be used to probe both dark energy, which scientists think is driving galaxies apart, and dark matter, which is thought to hold galaxies together.

Scientists can only see the faintest dwarf galaxies when they are nearby and had previously found only a few. If these new discoveries are representative of the entire sky, there could be many more galaxies hiding in our cosmic neighbourhood. “Just this year, more than 20 of these dwarf satellite galaxy candidates have been spotted, with 17 of those found in Dark Energy Survey data,” said Alex Drlica-Wagner of the US Department of Energy’s Fermi National Accelerator Laboratory. “We’ve nearly doubled the number of these objects we know about in just one year, which is remarkable.” Prior to 2015, scientists had located only about two dozen such galaxies around the Milky Way. “The discovery of so many new galaxy candidates in one-eighth of the sky could mean there are more to find around the Milky Way,” said Keith Bechtol of the University of Wisconsin-Madison.
The closest of these newly discovered objects is about 80,000 light-years away and the farthest roughly 700,000 light-years away. These objects are, on average, around a billion times dimmer than the Milky Way and a million times less massive. The faintest of the new dwarf galaxy candidates has about 500 stars. Most of the newly discovered objects are in the southern half of the DES survey area, in close proximity to the Large Magellanic Cloud and the Small Magellanic Cloud. These are the two largest satellite galaxies associated with the Milky Way, about 158,000 light-years and 208,000 light-years away, respectively. It is possible that many of these new objects could be satellite galaxies of these larger satellite galaxies, which would be a discovery by itself.

Since dwarf galaxies are thought to be made mostly of dark matter with very few stars, they are excellent targets to explore the properties of dark matter. Further analysis will confirm whether these new objects are indeed dwarf satellite galaxies and whether signs of dark matter can be detected from them.
By: Fermilab, Batavia, Illinois
Scientists think ‘planetary pebbles’ were the building blocks for the largest planets  20 August:  Researchers at the Southwest Research Institute (SwRI) and Queen’s University in Canada have unravelled the mystery of how Jupiter and Saturn likely formed. This discovery changes our view of how all planets might have formed.

This artist’s concept of a young star system shows gas giants forming first, while the gas nebula is present. Southwest Research Institute scientists used computer simulations to nail down how Jupiter and Saturn evolved in our own solar system. These new calculations show that the cores of gas giants likely formed by gradually accumulating a population of planetary pebbles — icy objects about a foot in diameter.
NASA/JPL-Caltech

The largest planets in the solar system likely formed first. Jupiter and Saturn, which are mostly hydrogen and helium, presumably accumulated their gases before the solar nebula dispersed. Observations of young star systems show that the gas disks that form planets usually have lifetimes of only 1-10 million years, which means the gas giant planets in our solar system probably formed within this time frame. In contrast, Earth probably took at least 30 million years to form and may have taken as long as 100 million years. So how could Jupiter and Saturn have formed so quickly?

The most widely accepted theory for gas giant formation is the so-called core accretion model. In this model, a planet-sized core of ice and rock forms first. Then, an inflow of interstellar gas and dust attaches itself to the growing planet. However, this model has an Achilles heel - specifically, the very first step in the process. To accumulate a massive atmosphere requires a solid core roughly 10x the mass of Earth. Yet these large objects, which are akin to Uranus and Neptune, had to have formed in only a few million years.

In the standard model of planet formation, rocky cores grow as similarly sized objects accumulate and assimilate through a process called accretion. Rocks incorporate other rocks, creating mountains; then mountains merge with other mountains, leading to city-sized objects, and so on. However, this model is unable to produce planetary cores large enough, in a short enough period of time, to explain Saturn and Jupiter.


“The timescale problem has been sticking in our throats for some time,” said lead author Hal Levison, a scientist in the SwRI Planetary Science Directorate and lead author of the paper. “It wasn’t clear how objects like Jupiter and Saturn could exist at all.”  New calculations by the team show that the cores of Jupiter and Saturn could form well within the 10-million-year time frame if they grew by gradually accumulating a population of planetary pebbles - icy objects about a foot in diameter. Recent research has shown that gas can play a vital role in increasing the efficiency of accretion. So pebbles entering orbit can spiral onto the protoplanet and assimilate, assisted by a gaseous headwind.

The researchers showed that pebble accretion can produce the observed structure of the solar system as long as the pebbles formed slowly enough that the growing planets have time to gravitationally interact with one another. “If the pebbles form too quickly, pebble accretion would lead to the formation of hundreds of icy Earths,” said Katherine Kretke, an SwRI research scientist. “The growing cores need some time to fling their competitors away from the pebbles, effectively starving them. This is why only a couple of gas giants formed."
By: Southwest Research Institute, San Antonio, Texas
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Mission: Mars  Part 3  Mars renaissance 
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MGS – combined image of Mars  


Pathfinder – Sojourner at work

Renewed interest in Mars from the early 1990s led to the launch of a number of missions, mostly undertaken by NASA.  Although there have been more successes than failures than there were before 1990, over a third of missions have failed, most during the 1990s.  This demonstrates that, despite knowledge gained from several decades of space exploration and huge advances in technology, exploring Mars continues to be a huge challenge, particularly as the scope and complexity of missions increase.  The focus of probes launched since the 1990s has been primarily on understanding the planet’s geology and history with a view to it potential for human habitation.

The new era in Mars exploration did not start well when, in 1992, NASA launched the orbiter Mars Observer.  The mission ended prematurely eleven months later when contact with the spacecraft was lost just before insertion into orbit.  There were also later failures.  In 1996, the Russian craft Mars 96 suffered a launch failure. Lift-off was successful, but a technical error on entry to Earth orbit resulted in the craft tumbling into the Pacific Ocean off Chile. The Japanese Nozomi (Planet-B) Mars orbiter, launched in 1998, was to be the first Japanese spacecraft to reach another planet. Unfortunately, in 2003, when nearing Mars, it experienced technical complications, communication was lost and it never entered orbit.  Also, in 1998, NASA experienced its most embarrassing failure when the Mars Climate Orbiter crashed onto the surface of the planet due to a mix-up between imperial and metric measurements during construction.  Finally, in 1999, NASA’s Mars Polar Lander and its two included Deep Space 2 impact probes also crashed onto the planet’s surface, this time as a result of faulty software.

In contrast, the decade also saw the launch of two very successful missions, both NASA missions launched in 1996.  Work on the Mars Global Surveyor (MGS) probe was informed by lessons learned from the failed Mars Observer.  After a journey of longer than ten months, MGS entered orbit in September 1997.  It took over 18 month’s of orbit trimming from an ellipse to a circular track around the planet before the spacecraft could begin its primary mapping mission.  For the whole of the Martian year (almost two Earth years), it observed Mars from a low-altitude nearly polar obit.  During that time, it studied the whole Martian surface, atmosphere and interior, returning more data about the planet than all previous Mars missions combined.  It completed this mission in 2001, but continued with others until operations were stopped in 2006.

Its key findings included images of gullies and debris flow features which suggest that there may be current sources of liquid water, possibly an aquifer, at or near the surface of the planet.  Although the low temperatures and thin atmosphere on Mars are unlikely to sustain liquid water, it has been hypothesised that, at times, the sub-surface water can emerge onto the surface, creating the gullies and channels before freezing or evaporating.  MGS also identified that Mars’s magnetic field is localised in certain areas of crust and not globally generated in the planet’s core.  Contact with the probe was lost in 2006, and efforts to restore communications ended a couple of month’s later.

Although launched after MGS, the Mars Pathfinder (MPF) took just over seven months to reach Mars and reached the red planet ahead of the orbiter.  The lander and its roving probe landed on Mars on 4 July 1997.  The small 10.5 kg 6-wheeled rover Sojourner was the first rover to operate on the surface of Mars. During the three months of its operation, Sojourner sampled and analysed the composition of Martian rocks. In addition to its scientific objectives, it also tested various designs and technologies involved in landing, steering and operation of a rover.  Knowledge gained during this mission was central in the design and deployment of later Mars rovers.  Daily communications with the lander and rover were stopped in November, 1997.

Sources:  Ridpath, I (Ed)  (2012)  Oxford dictionary of astronomy  2nd ed, revised, www.en.wikipedia.org, www.planetary.org,  www.nasa.org, www.space.com, www.computerworld.com, www.astrobio.net
For more information on the Hermanus Astronomy Centre and its activities, visit our website at www.hermanusastronomy.co.za 
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