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HERMANUS ASTRONOMY CENTRE NEWSLETTER

AUGUST 2015

	Important notice  National Science Week takes place during the first week of August.  The Centre is hosting two events for members and the general public.
Monday 3 August at Mollergren Hall, 236 Main Rd, Eastcliff at 18.00 (6pm)

A public presentation on ‘MeerLICHT – an optical eye on the radio sky’ will be given by Dr Vanessa McBride, senior lecturer, Dept of Astronomy, University of Cape Town.  MeerLICHT is a small (0.65m) optical telescope, which will simultaneously observe the same part of the sky as the MeerKAT radio array This is a previously unexplored domain in radio astronomy and the talk will explain why an optical telescope with simultaneous sky coverage will help us understand more about the radio sky.
Friday 7 August  Star-gazing at the Hermanus Wine and Food festival, Hemel-en-Aarde Village from 18.00 – 20.00.  In addition to star-gazing through telescopes and binoculars, there will be visuals and explanations on how the optics of these instruments work, how the eye perceive lights, and why stars have different colours.
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For many years, this was the best image available of the dwarf planet Pluto. However, this all changed on 14 July….
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Thanks to NASA’s New Horizon spacecraft, we now know that Pluto actually looks like this.  
Some of the numerous articles published on this amazing achievement can be found in the ‘Astronomy news’ section below.




WHAT’S UP?

Another planetary dance  Early this month, Venus participates in another dance, a trio, with Jupiter and Mercury. They can be found low in the west shortly after sunset, particularly from 4-10 August.  While Venus and Jupiter remain pretty much side-by-side as the days pass, Mercury can be seen moving ever upwards towards the right.  Mercury and Jupiter are moving away from the Sun each day, while Venus is moving towards inferior conjunction with the Sun.  Conjunction is a situation in which two Solar System bodies lie along the same line, when seen from Earth.  The bodies may be a planet and the Sun, two planets or the Moon and a planet.  Unlike the outer planets, which only have one conjunction (when they lie directly behind the Sun as seen from Earth), Venus and Mercury have two.  Inferior conjunction (such as Venus is approaching this month) occurs when either of these planets lies between Earth and the Sun, while superior conjunction occurs when they are on the far side of the Sun.

LAST MONTH’S ACTIVITIES

Monthly centre meeting  The speaker at the meeting on 9 July was Dr Mike Kosch, Chief Scientist at SANSA.  He gave an excellent presentation on ‘‘Space weather: why do we care?’ Against a background on the Sun’s 11 year solar cycle, he used images downloaded from SANSA’s own solar monitoring equipment to illustrate the nature of solar flares and coronal mass ejections. When these large-scale emissions reach Earth they can produce the beauty of the auroras at the poles, but also have the potential to impact negatively on the various electric and electronic systems on which we depend.  These include damage to satellites, aircraft communication and electricity supplies.  Mike then outlined some of the measures being taken across the globe, including at SANSA, to monitor solar activity in order to predict and warn relevant organisations to enable them, where possible, to mitigate against damage to infrastructure eg power lines and systems eg aircraft communication.
Interest groups
Cosmology  14 people (10 members, 4 visitors) attended the meeting on 6 July. Pierre Hugo led the final discussion in the series on gravity.
Astro-photography  Three people attended the meeting on 20 July.  They discussed the processing of images of the galaxy M81.
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  No events took place in July.
Educational outreach   

Lukhanyo Youth Club  No meeting took place in June..

Hawston Secondary School Astronomy Group No meetings took place during the school holidays.

Article in SA Country Life  The Centre and SANSA were featured in an article by Judy Bryant titled ‘Starstruck in the Overberg’ published in the July issue of the magazine.
THIS MONTH’S ACTIVITIES
Monthly centre meeting  This will take place on 3 August as part of National Science Week.  It will take place at 6pm at Mollergren Hall in Hermanus.  More details can be found above in the Introduction.
Interest group meetings  

The Cosmology group meets once a month.  Details of the date, time and venue for the August meeting will be circulated by e-mail in due course.  This month’s meeting will be the first of a 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 17 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  As part of National Science Week, there will be a star-gazing event on 7  August at Hemel-en-Aarde Village from 6pm. More details can be found above in the Introduction.
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 August   
‘MeerLICHT – an optical eye on the radio sky’ Presenter: Dr Vanessa McBride, 



Senior lecturer, Dept of Astronomy, UCT.
3 Sept, 1 Oct and 5 Nov.   Details to follow.
3 Dec

Xmas party
HERMANUS OBSERVATORY AND AMPHITHEATRE (HOA) PROJECT

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
New Horizons' last portrait of Pluto's puzzling spots  11 July: Five million kilometres from Earth and just 4 million km from Pluto, NASA’s New Horizons spacecraft has taken its best image of four dark spots that continue to captivate. The spots appear on the side of Pluto that always faces its largest moon, Charon - the face that will be invisible to New Horizons when the spacecraft makes its close flyby the morning of 14 July. New Horizons Principal Investigator Alan Stern of the Southwest Research Institute, Boulder, Colorado, describes this image as “the last, best look that anyone will have of Pluto’s far side for decades to come.”
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New Horizons' last look at Pluto's Charon-facing hemisphere reveals intriguing geologic details that are of keen interest to mission scientists. This image, taken early the morning of July 11, 2015, shows newly resolved linear features above the equatorial region that intersect, suggestive of polygonal shapes. This image was captured when the spacecraft was 4 million km from Pluto.






NASA/JHUAPL/SwRI
The spots are connected to a dark belt that circles Pluto’s equatorial region. What continues to pique the interest of scientists is their similar size and even spacing. The large dark areas are estimated to be 480 km across, an area roughly the size of the state of Missouri. In comparison with earlier images, the dark areas are now seen to be more complex than they initially appeared, while the boundaries between the dark and bright terrains are irregular and sharply defined.
By: NASA, Johns Hopkins University Applied Physics Lab, Laurel, Maryland
How big is Pluto? New Horizons settles decades-long debate 13 July: NASA’s New Horizons mission has answered one of the most basic questions about Pluto — its size. Mission scientists have found Pluto to be 2,370 km in diameter, somewhat larger than many prior estimates. Images acquired with the Long Range Reconnaissance Imager (LORRI) were used to make this determination. This result confirms what was already suspected: Pluto is larger than all other known solar system objects beyond the orbit of Neptune.
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A portrait from the final approach. Pluto and Charon display striking colour and brightness contrast in this composite image from 11 July, showing high-resolution black-and-white LORRI images colourised with Ralph data collected from the last rotation of Pluto. Colour data being returned by the spacecraft now will update these images, bringing colour contrast into sharper focus.



NASA/JHUAPL/SwRI
Pluto’s newly estimated size means that its density is slightly lower than previously thought, and the fraction of ice in its interior is slightly higher. Also, the lowest layer of Pluto’s atmosphere, called the troposphere, is shallower than previously believed. Measuring Pluto’s size has been a decades-long challenge due to complicating factors from its atmosphere. Its largest moon, Charon, lacks a substantial atmosphere, and its diameter was easier to determine using ground-based telescopes. New Horizons observations of Charon confirm previous estimates of 1,208 km across.

By: NASA, Johns Hopkins University Applied Physics Lab, Laurel, Maryland
NASA's three-billion-mile journey to Pluto reaches historic encounter 14 July: After a decade long journey through our solar system, New Horizons made its closest approach to Pluto today, about 12,500 km above the surface - roughly the same distance from New York to Mumbai, India - making it the first-ever space mission to explore a world so far from Earth.
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Pluto nearly fills the frame in this image from the Long Range Reconnaissance Imager (LORRI) aboard NASA’s New Horizons spacecraft, taken on 13 July, 2015, when the spacecraft was 768,000 km from the surface. This is the last and most detailed image sent to Earth before the spacecraft’s closest approach to Pluto on 14 July. The colour image has been combined with lower-resolution colour information from the Ralph instrument that was acquired earlier on 13 July. This view is dominated by the large, bright feature informally named the ‘heart’, which measures approximately 1,600 km across. The heart borders darker equatorial terrains, and the mottled terrain to its east (right) are complex. However, even at this resolution, much of the heart’s interior appears remarkably featureless - possibly a sign of ongoing geologic processes.
NASA/JHUAPL/SwRI

Per the plan, the spacecraft currently is in data-gathering mode and not in contact with flight controllers at the Johns Hopkins University Applied Physical Laboratory (APL) in Laurel, Maryland. Scientists are waiting to find out whether New Horizons ‘phones home’, transmitting to Earth a series of status updates that indicate the spacecraft survived the flyby and is in good health. The ‘call’ is expected shortly after 9 pm EDT tonight.

The Pluto story began only a generation ago when young Clyde Tombaugh was tasked to look for Planet X, theorized to exist beyond the orbit of Neptune. He discovered a faint point of light that we now see as a complex and fascinating world. New Horizons' flyby of the dwarf planet and its five known moons is providing an up-close introduction to the solar system's Kuiper Belt, an outer region populated by icy objects ranging in size from boulders to dwarf planets. Kuiper Belt objects, such as Pluto, preserve evidence about the early formation of the solar system.

New Horizons' almost 10-year, 5 billion km journey to closest approach at Pluto took about one minute less than predicted when the craft was launched in January 2006. The spacecraft threaded the needle through a 60 by 90 km window in space - the equivalent of a commercial airliner arriving no more off target than the width of a tennis ball. Because New Horizons is the fastest spacecraft ever launched - hurtling through the Pluto system at more than 30,000 mph, a collision with a particle as small as a grain of rice could incapacitate the spacecraft. Once it re-establishes contact tonight, it will take 16 months for New Horizons to send its cache of data -10 years' worth - back to Earth.

By: NASA, Johns Hopkins University Applied Physics Lab, Laurel, Maryland
Pluto’s bright heart and Charon’s dark spot revealed in HD  15 July:  NASA has released the latest batch of images of Pluto and its complex system of moons, revealing the dwarf planet’s ‘heart’ in stunning detail, a region with incredible and complex geology.
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High-resolution images of Pluto's ‘heart’ reveal a region rich with mountains and complex ice geology, which astronomers have now dubbed ‘Tombaugh Regio’.

NASA/JHUAPL/SwRI

“There are mountains in the Kuiper Belt,” New Horizons Principal Investigator Alan Stern said at a press conference today. Astronomers expect these mountains are as much as 3,300 metres high. And those towering features are very likely made of water ice - a substance known to occupy Pluto’s interior but yet to be conclusively detected on the surface. And yet water is the only way to get these mountains, the team thinks. Because nitrogen and methane sits on the young surface, some sort of ice volcanism is likely present, even though it has yet to be detected. 
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The New Horizons team says the only way to form these mountains is with water ice, a substance not yet detected on the surface. 

NASA/JHUAPL/SwRI

“The most striking thing geologically is we have not yet found a single impact feature on this image,” says New Horizons science team member John Spencer. “Just eyeballing it we think it has to be less than 100 million years old, which is a small fraction of the age of the solar system - it could be active right now.”
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New Horizons' latest images of Charon show the world is active and covered in large canyons but few craters.

NASA/JHUAPL/SwRI

Charon’s dark spot, which mission scientists have now dubbed ‘Mordor’, remains intriguing in the latest image of Pluto’s largest moon. Charon might have been upstaged by Pluto, but another incredible find announced today was that the dwarf planet’s moon is also active. Recent images had seemed to indicate Charon was ancient and cratered.

Lowell Observatory’s Will Grundy, head of the New Horizons surface composition team, said earlier in the day that some images of Charon make the feature look like an impact basin, which might at first be surprising to find perfectly at the pole. But if the impact was large enough, the moon might have rotated to put it at the pole. The moon also has a massive canyon some four to six miles deep on it that resembles features seen on Uranus’ moons, as well as Saturn’s moon Tethys. Astronomers are still trying to unravel the puzzle of how it formed, but one theory they’re toying with is a massive impact that temporarily melted Charon’s interior. When the moon melted and refroze, the expansion and contraction could have caused cracking.

There is also a series of troughs moving from northeast to southwest on Charon that extend 1,000 km across the moon. And just below the region is a line cutting that is relatively smooth, implying some kind of geological activity.


Explaining the other red planet Pluto looked undeniably like Mars in New Horizons’ images before the ones released today, but the high-resolution images show that the similarities between Earth’s neighbour and the ‘other Red Planet’ end there. Pluto’s surface is entirely composed of ice. Laboratory simulations paired with telescope observations suggest that the surface is roughly 90% nitrogen with about 10% methane mixed in. That means that everything you see on Pluto - all the craters, canyons, ice caps, (possible) wind-swept dunes, mountains, tectonics, and anything else - is all happening in a complex veneer of ices atop a core of water ice. However, it is still unclear how those core ingredients are mixing and reacting to form Pluto’s complex geology.
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NASA's New Horizons captured Pluto on July 13, 2015, when the spacecraft was 768,000 km from the surface. This is the last and most detailed image sent to Earth before the spacecraft’s closest approach to Pluto. The colour image has been combined with lower-resolution colour information from the Ralph instrument that was acquired earlier during the day.





NASA/JHUAPL/SwRI
So what makes the surface red? Most likely it is complex organic molecules — potentially something like what Carl Sagan dubbed ‘tholins’. “When you see something red in the outer solar system, generally that’s an indication the object is covered in complex organic molecules,” said Northern Arizona University astronomer Stephen Tegler. Sunlight travels out through space, hits the surface of Pluto, and the blue rays are absorbed, leaving the red light for our eyes to see. “One of the things that can absorb really efficiently in blue are complex organic molecules,” he said. 

By: Eric Betz, associate editor of Astronomy.

New Horizons team finds haze, flowing ice on Pluto  24 July: Flowing ice and a surprising extended haze are among the newest discoveries from NASA’s New Horizons mission, which reveal distant Pluto to be an icy world of wonders.
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Backlit by the Sun, atmospheric haze rings Pluto’s silhouette like a luminous halo in this image taken by NASA’s New Horizons spacecraft around midnight EDT on July 15. This global portrait of the atmosphere was captured when the spacecraft was about 2 million km from Pluto and shows structures as small as 19 km across. The image was delivered to 



     Earth on 23 July.




NASA/JHUAPL/SwRI
Just seven hours after closest approach, New Horizons aimed its Long Range Reconnaissance Imager (LORRI) back at Pluto, capturing sunlight streaming through the atmosphere and revealing hazes as high as 130 km above Pluto’s surface. A preliminary analysis of the image shows two distinct layers of haze - one about 80 km above the surface and the other at an altitude of about 50 km. “The hazes detected in this image are a key element in creating the complex hydrocarbon compounds that give Pluto’s surface its reddish hue,” said Michael Summers, New Horizons co-investigator at George Mason University in Fairfax, Virginia. 
Models suggest the hazes form when ultraviolet sunlight breaks up methane gas particles - a simple hydrocarbon - in Pluto’s atmosphere. The breakdown of methane triggers the buildup of more complex hydrocarbon gases, such as ethylene and acetylene, which also were discovered in Pluto’s atmosphere by New Horizons. As these hydrocarbons fall to the lower, colder parts of the atmosphere, they condense into ice particles that create the hazes. Ultraviolet sunlight chemically converts hazes into tholins, the dark hydrocarbons that colour Pluto’s surface.
[image: image14.jpg]Spuirilis Pl




In the northwestern region of Pluto’s Sputnik Planum, swirl-shaped patterns of light and dark suggest that a surface layer of exotic ices has flowed around obstacles and into depressions, much like glaciers on Earth.  
NASA/JHUAPL/SwRI

The New Horizons mission also found in LORRI images evidence of exotic ices flowing across Pluto’s surface and revealing signs of recent geologic activity, something scientists hoped to find but did not expect. The new images show fascinating details within the Texas-sized plain, informally named Sputnik Planum, which lies within the western half of Pluto’s heart-shaped feature, known as Tombaugh Regio. There, a sheet of ice clearly appears to have flowed - and may still be flowing - in a manner similar to glaciers on Earth.

The southern region of Pluto’s Sputnik Planum contains newly discovered ranges of mountains that have been informally named Hillary Montes (Hillary Mountains) and Norgay Montes (Norgay Montes) for Sir Edmund Hillary and Tenzing Norgay, the first two humans to reach the summit of Mount Everest in 1953. The large crater highlighted in the image is about 50 km wide, approximately 




 the size of the greater Washington, D.C. area.     NASA/JHUAPL/SwRI
Additionally, new compositional data from New Horizons’ Ralph instrument indicate the centre of Sputnik Planum is rich in nitrogen, carbon monoxide, and methane ices. “At Pluto’s temperatures of –390° F, these ices can flow like a glacier,” said Bill McKinnon, deputy leader of the New Horizons Geology, Geophysics and Imaging team at Washington University in St. Louis. “In the southernmost region of the heart, adjacent to the dark equatorial region, it appears that ancient, heavily cratered terrain has been invaded by much newer icy deposits." The newly discovered range of mountains rises one mile 1.6 km above the surrounding plains, similar to the height of the Appalachian Mountains in the United States. These peaks have been informally named Hillary Montes (Hillary Mountains) for Sir Edmund Hillary, who first summited Mount Everest with Tenzing Norgay in 1953.

Four images from New Horizons’ Long Range Reconnaissance Imager (LORRI) were combined with color data from the Ralph instrument to create this enhanced color global view of Pluto. (The lower right edge of Pluto in this view currently lacks high-resolution color coverage.)
NASA/JHUAPL/SwRI

Meanwhile, New Horizons scientists are using enhanced color images to detect differences in the composition and texture of Pluto’s surface. When close-up images are combined with color data from the Ralph instrument, they paint a new and surprising portrait of Pluto in which a global pattern of zones vary by latitude. The darkest terrains appear at the equator, mid-tones are the norm at mid-latitudes, and a brighter icy expanse dominates the north polar region. The New Horizons science team is interpreting this pattern to be the result of seasonal transport of ices from equator to pole.

This pattern is dramatically interrupted by the bright ‘beating heart’ of Pluto.
The ‘heart of the heart’, Sputnik Planum, is suggestive of a reservoir of ices. The two bluish-white ‘lobes that extend to the southwest and northeast of the ‘heart’ may represent exotic ices being transported away from Sputnik Planum.  
By: NASA, Johns Hopkins University Applied Physics Lab, Laurel, Maryland
Source of these and further astronomy news items: www.astronomy.com/news
DID YOU KNOW?

Mission: Mars  Part 2 Into Mars orbit
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Mariner 9 – water channels

In late 1971, NASA’s Mariner 9 became the first spacecraft to enter into orbit around another planet.  This achievement only just beat the ongoing attempts by the Soviets to be the first to place an artificial satellite into orbit round Mars.  Also launched successfully in May 1971, the Soviet Mars 2 and Mars 3 craft, both containing an orbiter and lander, reached Mars at around the same time as Mariner 9.  All three probes were greeted by a planet-wide dust storm which delayed their planned activities.  Mariner 9 was redirected to take photographs of Phobos, one of Mars’s two moons.  The photographs it later took of Mars were of much higher quality than those sent back by earlier Mariner probes.  They included evidence that water might have flowed on Mars in the past. They also provided improved detail on a number of Martian features including the fact that volcanic Olympus Mons is the highest mountain on any planet in the Solar System.  

However, although they lost the race to place a probe in Martian obit, the Soviets beat the Americans with other firsts.  In 1971, when it crash landed after a technical malfunction, the Mars 2 lander became the first man-made object to touch the surface of Mars.  Less accidentally, also in 1971, the Mars 3 lander became the first spacecraft to achieve a soft landing on another planet. Despite the fact that communications only survived for a few seconds, it was able to relay 20 seconds of video data to its orbiter.  Both orbiters continued to return data on the Martian environment for another year.

In 1973, the Soviets sent 4 more probes to Mars.  The Mars 4 and 5 orbiters further increased the data being collected about the planet, despite Mars 4 missing Martian orbit after a braking failure.  Mars 6 and 7 were each combined orbiters and landers. Although the former did send back orbiting data, the lander crashed, and a technical problem meant that Mars 7 missed Mars by a few hundred kilometres.

The only other launches during the 1970s were made by NASA as part of the brief Viking programme.  It consisted of just two missions, both orbiter-lander combinations sent to Mars in 1975.  The most expensive and ambitious mission ever sent to Mars, both missions were very successful.  The photographs of the planet’s surface sent back by the orbiters and the information sent back about the nature of the planet by the landers, including detailed colour panoramic views, formed the majority of the knowledge of the red planet for more than the next two decades. Orbiter images revealed that, in the past, water had carved deep valleys and travelled across extensive flood plains. The results of the biological tests undertaken, among several others, by the landers were inconclusive at the time.  However, reanalysis in 2012 controversially suggested the presence of microbial life on Mars.

The Viking programme proved to be the last missions to Mars for two decades.  The exception was the Phobos programme, a Soviet programme of the late 1980s. In 1988, two Phobos spacecraft were launched.  Phobos 1 suffered a technical failure en route which led to depletion of the solar powered batteries and communication was lost.  In contrast, Phobos 2 gained Mars orbit early in 1989, gathering information on Mars, Phobos, the Sun and the interplanetary medium.  However, am on-board computer malfunction cut communications and the scheduled deployment of 2 landers onto the planet’s surface did not take place.

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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