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HERMANUS ASTRONOMY CENTRE NEWSLETTER

AYGUST 2011

Welcome to this month’s newsletter. We hope you also enjoy the attached New Scientist article on Titan’s amazing surface.  We also welcome new members Chris and Marie Keevy and Linda Pretorius.
WHAT’S UP?

Early risers have the opportunity to observe the brightest comet of the year this month.  Comet P45 (Honda-Mrkos- Padusakova) will be visible from early August to late September in the early morning sky, moving slowly from west to east in that time. It will closest to Earth on 16 August at around 06.00, located almost overhead, just north of Achernar and Canopus.  

LAST MONTH’S ACTIVITIES

Monthly centre meeting This comprised presentation on two very interesting topics. First, Dr Kobus Olckers of SANSA (previously HMO) gave a very interesting explanation of what information can be gleaned from the impressive array of display screens in their entrance foyer.  He explained that the Sun is essentially a chaotic system, which is the fundamental reason why the approximately 11-year sun-spot cycle cannot be predicted with any certainty – only on average.  He also pointed out that “sun spots” are actually the surface-viewed in-and-out (North and South pole) locations of magnetic loops bursting through the chromosphere (surface) and releasing large bursts of electromagnetic radiation and charged particles (cosmic rays), which form the solar wind and can wreak havoc with electromagnetic communication systems and can also destroy extreme high voltage grid transformers by changing them from extremely efficient transformers into large heaters through a DC-component frequency shift.  Fortunately the time lag between the arrival of the electromagnetic radiation (visible, ultraviolet and X-rays) at the speed of light and the slower moving but more dangerous charged particles does give sufficient reaction time to grid operators.

Then HAC member David Kershaw gave a brief overview of the huge size and complexity of CERN’s Large Hadron Collider (LHC) located underground near Geneva:  The main tunnel, about 10 m in diameter and a circumference of 27 km, encloses the highest vacuum on Earth, and its super-cooled magnets consume, albeit briefly, a double digit % of Europe’s generated energy.  Protons and anti-protons are accelerated in opposite direction in two adjacent vacuum tubes and then magnetically manipulated to collide at 99.9999% the speed of light, annihilating each other and releasing huge amounts of energy in the process, thereby creating conditions that simulate the high energy environment shortly after the Big Bang as closely as scientists have yet been able to achieve in the laboratory. Analysis of the huge volume of data generated by the LHC will further understanding of the evolution of the Universe prior to the release of the Cosmic Background Radiation about 380 000 years after the Big Bang, the furthest we will ever be able to “see” back. 

Interest groups   Viewing of the DVD series on cosmology continued at the Cosmology group meetings.  11 and 16 people attended the second last set of lectures on 4 and 18 July, respectively.

Beginner’s astronomy 30 people attended the first part of the BBC DVD series ‘Wonders of the Solar System’ on 11 July.  Its high quality and popularity was confirmed by Part 2 on 25 July attracting 28 people. 
Other activities  Sidewalk Astronomy Two very successful evenings were held at Gearing’s Point.  Approximately 50 people attended the event on Friday 8 July, including a lot of children with parents and young people generally. It was very windy at the 9 July session, but there was still a good turn out of approximately 40 people. Popular sightings included Saturn and its rings, and the Jewel Box. 
Scifest Africa A couple of committee members were able to join Overstrand learners at Hermanus High School on 28 July to hear a fascinating and informative presentation by engineer and ex-astronaut Dr Don Thomas on working towards and being accepted by NASA, and then of being a Shuttle astronaut and what it is like living in a virtually non-gravity environment.
THIS MONTH’S ACTIVITIES

Monthly centre meeting  On 4 August, Cliff Turk from the ASSA in Cape Town will be giving a presentation on ‘Useful observations that can be done by amateurs eg. occultations, variable stars.’  He will show us that we do not need sophisticated equipment or a degree in astrophysics or the like in order to make helpful contributions to astronomical knowledge. 
As usual, tea and coffee will be available after the presentation and, weather permitting, an opportunity for star-gazing.  Non-members are welcome for a fee of R20 (R10 for students and children). 

Interest group meetings  The cosmology group’s series of DVD viewings will continue to take place on the first and third Monday of the month, at 7.30 pm at SANSA.  Details for August are as follows: 1 August - Part 33: ‘Inflation’s stunning creativity’ & Part 34: ‘Fine tuning and anthropic arguments’, and 15 August - Part 35: ‘What’s next for cosmology?’ & Part 36: ‘A comprehensible universe?’. 

Visitors who attend for one evening are welcome for free, but will need to join the Centre if they wish to attend further meetings.  For further information on these meetings, or any of the group’s activities, please contact Pierre Hugo at pierre@hermanus.co.za
Beginners astronomy The last three DVD’s in the five-part BBC series ‘Wonders of the solar system’ presented by Prof. Brian Cox will be shown this month.  Details are as follows: 8 August - Part 3: ‘The thin blue line’, 22 August – Part 4 ‘Dead or alive‘, and 29 August – Part 5: ’Aliens’. Time: 7 pm. Venue: SANSA. They will be followed by stargazing from the SANSA car park (weather permitting).
An entrance fee of R20 will be charged per person for non-members and R10 for children & students.  To attend, please contact John Saunders on 028 314 0543 or by e-mail at shearwater@hermanus.co.za to reserve a place.

2011 MONTHLY CENTRE MEETING SCHEDULE 

These will take place at 7 pm at SANSA (formerly HMO).

4 August
‘Useful observations that can be done by amateurs’ by Cliff Turk, ASSA, Cape Town

1 September
‘The ionosphere’ by Dr Lee-Anne McKinnel, MD, HMO

6 October
‘The southern constellations using radio astronomy, and SKA’ by Dr Debra Shepherd, Director, educational outreach, SKA

3 November
‘Sir John Herschel’ by Auke Slotegraaf, psychohistorian and amateur astronomer

8 December
Christmas party

OBSERVATORY NEWS

The plans for the Astronomy Education Centre & Observatory utilising the detailed survey of the proposed site have been finalised.  Committee members, together with the architect and land surveyor erected a partial 3D model of the structure in situ to get a “real life” feeling for what the CAD-generated structure would actually look like – and gave the plans an unqualified thumbs-up.

The land surveyor is preparing a map of the proposed lease area for attachment to the Municipal lease agreement and registration in the Deeds Office.  Hopefully the completed, final product will be submitted to Council at its next meeting in August. Once the project has received official permission, we can then launch the all-important sponsorship drive to procure funding for our ambitious objectives.

ASTRONOMY NEWS FROM STEVE KLEYN 
The Sun's activity According to normally accepted theory the Sun has an approximately 11 year cycle in sunspot activity from maximum to minimum.  It should be entering a period of increasing activity but is remaining unusually quiet.  This is causing some concern.  Some experts are speculating that it could be a “lull before the storm” which does not presage well for climate change which is becoming increasingly noticeable.

The Sun could also easily be entering several decades of quiet, a periodic phenomenon with cooling effects on Earth's climate.  Such ‘mini ice ages’ are well documented in the fossil and geological records of past ages.  Global warming activists should however not get too excited about it as it would not necessarily be offset.

Lean, mean Mercury  NASA's Messenger probe has been very busy studying and mapping Mercury to help build a better understanding of how planetary formation took place in our solar system.  It seems that Mercury has an unexpectedly high density with its extra large metal core making up some two thirds of its total density.  It was previously thought that outer, less dense layers may have been stripped off by the intense radiation from the Sun. This would have resulted in a scarcity of volatiles such as potassium on Mercury's surface.  But this is not the case, according to a report from the mission scientists on 16 June. It seems possible that a young Mercury may have had a serious altercation with another passing world, losing some of its outer layers.

Hubble discovers a new moon around Pluto  Astronomers using the Hubble Space Telescope have discovered a fourth moon orbiting the icy dwarf planet Pluto. The tiny, new satellite – temporarily designated P4 -- popped up in a Hubble survey searching for rings around the dwarf planet.  It has an estimated diameter of 8 to 21 miles (13 to 34 km).  By comparison, Charon, Pluto's largest moon, is 648 miles (1,043 km) across, and the other moons, Nix and Hydra, are in the range of 20 to 70 miles in diameter (32 to 113 km). 

The finding is a result of work to support NASA's New Horizons mission, scheduled to fly through the Pluto system in 2015.  The mission aims to provide new insights about worlds at the edge of the solar system.  Hubble's mapping of Pluto's surface and discovery of its satellites have been invaluable to planning for New Horizons' close encounter.

The new moon is located between the orbits of Nix and Hydra, which Hubble discovered in 2005. Charon was discovered in 1978 at the U.S. Naval Observatory and first resolved using Hubble in 1990 as a separate body from Pluto.  The dwarf planet’s entire moon system is believed to have formed by a collision between Pluto and another planet-sized body early in the history of the solar system.  The smashup flung material that coalesced into the family of satellites observed around Pluto. 

Lunar rocks returned to Earth from the Apollo missions led to the theory that our moon was the result of a similar collision between Earth and a Mars-sized body 4.4 billion years ago.  Scientists believe material blasted off Pluto's moons by micrometeoroid impacts may form rings around the dwarf planet, but the Hubble photographs have not detected any so far.

"This surprising observation is a powerful reminder of Hubble's ability as a general purpose astronomical observatory to make astounding, unintended discoveries," said Jon Morse, astrophysics division director at NASA Headquarters in Washington.  
Source: Tony Phillips Science@NASA.
Dawn orbits giant asteroid Vesta  NASA's Dawn spacecraft is the first probe ever to enter orbit around an object in the main asteroid belt between Mars and Jupiter.  "Today, we celebrate an incredible exploration milestone as a spacecraft enters orbit around an object in the main asteroid belt for the first time," NASA Administrator Charles Bolden said.  "Dawn's study of the asteroid Vesta marks a major scientific accomplishment and also points the way to the future destinations where people will travel in the coming years.  President Obama has directed NASA to send astronauts to an asteroid by 2025, and Dawn is gathering data that will inform that mission."

New uses for Space Station  For more than a decade, the International Space Station has been a busy orbiting research lab.  But it could soon take on a new role as a testbed for ambitious missions deeper into space.
Future ventures could include Mars missions, lunar habitats or travelling to an asteroid – all needing new technologies and techniques that could be tested on the Station.  Following yesterday's meeting of the orbital outpost's Multilateral Coordination Board, member agencies expect to begin identifying specific technology initiatives based on sample exploration missions.  

The Board meets periodically to coordinate Station activities, with senior representatives from ESA, NASA, the Canadian Space Agency, Russia's Roscosmos and Japan's Ministry of Education, Culture, Sports, Science and Technology. The meeting also discussed standardising space systems, including the revised International Docking Systems Standard, as well as the Board's effort to gather information on how successfully the Station has been used, the results of which will be published in September.

Source: ESA. News release.

SOLAR: three years observing and ready for solar maximum  Europe’s Columbus research module has been part of the International Space Station for three years now.  During that time, its external SOLAR package has been faithfully monitoring the energy flowing from the Sun.
The Sun does not always shine with unchanging power: its output varies minutely over the period of about 11 years known as the ‘solar cycle’. In principle, these fluctuations can affect us on Earth. Building a picture of the interaction between the solar flux and Earth’s atmosphere is essential for understanding our atmosphere, its chemistry and climatology – and how the Sun is contributing to climate change.  In addition, precise measurements of the solar flux contribute to our understanding of solar and stellar physics. This information also feeds into our designs for future satellites, prolonging their lives in orbit by withstanding the harsh battering from radiation. Likewise, it will improve the accuracy of navigation data, as well as helping to forecast the orbits of satellites and dangerous debris.  

The SOLAR package of three complementary instruments is measuring the Sun’s output across most of the electromagnetic spectrum.  It can track 99% of the emitted energy.  In order to make its observations undisturbed by our bright planet, SOLAR is mounted on the top face of the Columbus External Payload Facility, pointing away from Earth.  The package is operated remotely by ground controllers without the need for any effort from the astronauts aboard the Station.  During the three years in orbit, exposed to the most severe of environmental conditions, it has never needed any maintenance by spacewalkers. During Space Shuttle mission STS-122 in Feb. 2008, astronaut Stanley Love moved SOLAR from the Shuttle Atlantis payload bay and installed it on Columbus. 

SOLAR was designed to operate for 18 months, with the possibility of extending its mission by up to three years.  After that, it should have been returned to Earth, but its smooth operation and flow of valuable data prompted the scientists to request an extended mission.  The design robustness has now allowed ESA to extend its operation to at least 2013. 

Over the last three years, the SOLAR science teams have gathered precious data during the minimum of solar activity.  This minimum phase has been unusual: pronounced, long and with a dearth of sunspots in comparison to other cycles.  The project’s extension is allowing for observation of increased solar activity, expected to peak in mid-2013.

DID YOU KNOW?
Space exploration Part 3  First walk in space….and probing further into space: the Voskhod and Zond programmes

Voskhod programme
 Man’s first space walk – Voskhod 2
While the Vostok programme included a number of ‘firsts’, it was largely dedicated to scientific study of the effects of space travel.  In contrast, in response to the huge public relations successes achieved by Vostok, the Voskhod programme, which started in 1964, was specifically aimed, by politicians, towards achievement of more spectacular ‘firsts’.  Its two missions did achieve the goals of putting the first multi-person crew into orbit, and undertaking the first space walk.  However, changes in political aspirations re-empowered the scientists, and the remaining 6 planned manned missions were cancelled in 1965, enabling scientists and engineers to focus on the Soyuz programme.
Specifically designed to beat the Americans at launching the first multi-manned mission, in October 1964, the three crew of Voskhod 1 were also the first to travel in space without spacesuits. In addition, it set a manned spacecraft altitude record of 336 km.  The omission of spacesuits was not planned, but a consequence of political demands that the craft carry three, not the planned two, crew members.  The ejection seat previously available to the single pilot was also removed to accommodate the three cosmonauts.  This meant that, for the first time, they had to land with the re-entry capsule, and also meant that there was no provision for escape in the event of a launch of landing emergency.  The mission was successful, but only lasted one day.

In 1965, the two-man crew of Voskhod 2 did wear spacesuits, as one of them was to undertake the first space-walk.  The spacecraft had an inflatable airlock which enabled Alexey Leonov to undertake a 12 minute space walk after completion of the first orbit. The space-walk began over north central Africa and finished over eastern Siberia.  Despite this success, there were a number of technical problems on the mission, the final one of which meant that the capsule containing the crew landed in the Ural Mountains, nearly 400 km from the intended landing site.  Although a great achievement, the space-walk identified a number of faults with the airlock and spacesuit designs which, at best, prevented Leonov taking planned photographs and, at worst, could have been fatal.

Zond programme

Running in parallel with Voskhod, and continuing through the early years of the subsequent Soyuz programme, the un-manned Zond programme ran from 1964 – 1970.  Meaning ‘probe’ in Russian, it consisted of two parts, one to learn about nearby planets, and the other test flights in preparation for lunar missions, using the service and descent modules of the Soyuz spacecraft, but excluding the orbital module.  Of the 15 missions, 8 were considered successful and given a ‘Zond’ label.

In 1964, Zond 1 and 2 were intended to explore Venus and Mars, respectively.  Although they did reach the planets, communications failures early in the missions, prevented them fulfilling their missions.  In light of these failures, in 1965, Zond 3 was sent on a test mission to fly by the Moon, becoming the second successful mission (after Luna 3 in 1959) to photograph the far side of the Moon.  For 68 minutes, from distances of approximately 10,000 km, cameras photographed 19 million square km of the lunar surface.

The second part of the programme, designed to test various aspects of the new Soyuz spacecraft and its equipment, and to obtain further information on the electromagnetic characteristics of space between Earth and the Moon, and about the Moon itself, began in 1967 with two failures.  Although it included 3 more failed missions, 1968 was also a successful year for the programme.  Zond 4 successfully achieved its aim of exploring remote circumterrestial space and testing new systems and equipment.  Directed away from the Moon to avoid gravitational effects, it reached a distance of 300,000 km from Earth. Two months later, Zond 5 successfully accomplished a lunar flyby.  As part of planned scientific studies, it carried plant and animal specimens, including turtles, which were the first life forms to travel to the Moon and return safely to Earth, surviving splashdown in the Indian Ocean. In the same year, Zond 6 also reached the Moon, undertaking a range of scientific measurements and lunar photography during its flyby. 

Three further failures marked early 1969, but, in August, Zond 7 fulfilled its purpose of undertaking further measurements of circum-terrestrial space and the Moon, and taking more photographs of the Moon during lunar flyby.  Like Zond 6, the spacecraft made a successful soft landing on Soviet soil.

Launched late in 1970, Zond 8 proved to be the final successful lunar flyby mission in the programme.  The spacecraft achieved successful splashdown after obtaining photographs of both Earth and the Moon, and also undertaking a number of further scientific measurements.  Planned Zond 9 and 10 missions were cancelled.
The Zond unmanned test missions experienced a number of problems which could have proved fatal to cosmonauts, enabling scientists and engineers to build safer spacecraft for use in the Soyuz programme.

* Programmes highlighted in bold* are covered in other parts of this series
Sources: http://en.wikipedia.org, www.filer.case.edu/~sjr16/advanced/index.html
For more information on the Hermanus Astronomy Centre, visit our website at www.hermanusastronomy.co.za 
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