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Issue: 431 - July 2010

The monthly newsletter of South Downs Astronomical Society
Editor: John Simper

Next Meeting - Friday 2™ July Main Hall of Lower School, Chichester High School, Kingsham Rd., at 7.30pm.
"What's Up!"" Guide to the month ahead - by SDAS member John Whittington.

Weather permitting and courtesy of SDAS member Douglas Denny, we will be able to indulge in some Solar Observing in the
early part of the evening. Alternatively, if the weather is unkind, SDAS member Jan Whittington will be explaining the mysteries

of "The Antikythera Mechanism."

""Navigation and Astronomy." By SDAS member Douglas Denny. Douglas is a physicist by training, now practicing as an
optician, with a keen interest in optical astronomy, cosmology and mathematics.
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In the News:

The Stratospheric Observatory for Infrared Astronomy
(SOFIA), a joint program by NASA and the German
Aerospace Center (DLR), achieved a major milestone in late-
May when the airborne observatory made its first in-flight
nighttime observations. The heavily modified Boeing 747SP
aircraft, carrying a 17-ton, 100-inch (2.5-meter) diameter
reflecting telescope, made observations of M82, the Cigar
galaxy, and Jupiter at infrared wavelengths unobservable by
ground-based observatories or current space telescopes. This
composite image from SOFIA shows heat, trapped since the
formation of the
planet, pouring
out of the
interior of
Jupiter through
holes in its
clouds. More
details on the
project can be found at the SOFIA website:
http://www.sofia.usra.edu/index.html

SOFIA infrared image
(5.4, 24, and 37 um)

Visible light image

This image is an early morning shot of Moonset behind
the Very Large Telescope on Cerro Paranal, Chile. Taken by
ESO staff member Gordon Gillet from 14 km away, the
Moon appears large because it is seen close to the horizon
and our senses are deceived by the proximity of references on

the ground. In order to get this spectacular close view a 500-
mm lens was necessary. The very long focal length reduces
the depth of field making the objects in focus appear as if they
were at the same distance. This effect and the clarity of the
image gives the impression that the Moon lies on the VLT
platform, just behind the telescope, even though it is in fact
about 30,000 times further away.

The Hayabusa mission to collect a sample of surface
material from the Itokawa asteroid has returned to Earth,
safely ejecting the 40-cm wide collection capsule as the
spacecraft burnt-up during re-entry into the Earth's
atmosphere. Landing in the Australian outback late on 13"
June, the capsule and,
it is hoped, a sample
of asteroidal material
was retrieved the
following  morning
and has now been
transferred to a Tokyo
laboratory. The &= A s
capsule return was the culmination of a $200million seven-
year mission which saw the robotic spacecraft make
measurements and two landings on the asteroid in 2005 and
return to Earth despite encountering many technical
problems, from being hit by a solar flare to experiencing
propulsion glitches.

P RESES

This is an illustration of what Mars may have looked like
some 3.5 billion
years ago when

an ocean
covered  one-
third of the

planet's surface,
according to a
new University
of Colorado at
Boulder study.
Using a geographic information system to map the Martian
terrain, the study concluded the ocean likely would have
covered about 36 percent of the planet and contained about
30 million cubic miles of water, equivalent to an 1,800-foot
deep layer of water spread out over the entire planet. More
details can be found at: http://www.sciencedaily
.com/releases/2010/06/1006131 81245.htm

How to Contact us:

Editor - by email at: sueandjohn88 @btinternet.com
Or by telephone: 01483 200286

Society - by email via: www.southdownsas.org.uk




SEARCHING FOR EXOPLANETS

The first claim to have astronomically detected an exoplanet
was made in the mid-1800's by Capt. W. S. Jacob at the East
India Company Madras Observatory. The claim, for a planet
to be orbiting the binary star 70 Ophiuchi, was later shown
to be erroneous, but started the scientific search for extra-
solar planetary bodies. Little progress was made until the
mid-1900's when a planet in orbit around Barnard's star was
"discovered." Again, the claim could not be confirmed, but
the quality of astronomical and photometric equipment then
becoming available was such that extra-solar planets, if they
really existed, could be detected.

The first claim to receive subsequent confirmation was made
in 1988, for a planet orbiting the Gamma Cephei star. Four
years later the detection of several planets around pulsar PSR
1257+12 was quickly confirmed. And on 6™ October 1995
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the detection of an exoplanet orbiting 51 Pegasi, an ordinary
main sequence star similar to our Sun, ushered in the modern
era of exoplanetary discovery.

Steady progress has been made each year since - from the
first discovery 23 years ago, the detection rate has increased
almost every year until, in 2009, 85 exoplanets were
announced. And this year, by 15™ June (and more of this date
later), another 28 have been announced, bringing the
cumulative total to 461, distributed as shown in the diagram
above. Mostly found by the radial velocity or Doppler
method, the
i presence of an
exoplanet can be
deduced by a shift
in the spectral lines
of a star as it moves
in a small orbit
ey e s around the centre of
mass of the host star
and orbiting planet. Illustrated by this plot (above) of the
radial velocity of 51 Pegasi, the technique is now so sensitive
that changes as small as 1m/s can be detected.
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The vast majority of "exos" discovered to date have been
described as "Hot Jupiters" i.e. similar in size to Jupiter, but
orbiting relatively closer to its host star. To date, the tally of
exoplanets about the same size as the Earth and in a habitable
zone (the green band in the upper diagram) around a host star
has been exactly zero - but that may be about to change!

Over the last decade there has been an explosion of interest
in finding exoplanets, and particularly in obtaining detailed
and high quality spectrographic data of the host star and,
where possible, the planet(s) itself. Various observatories and
organisations have developed ground and space based
telescope systems sufficiently sensitive to photometrically
detect transits of planets about the size of the Earth.

In the UK, the search effort is characterised by the Wide
Angle Search for Planets
(WASP) project. Two
telescope arrays each of
eight Canon 200mm 1.8
lenses backed by high
quality CCD's and located
in South Africa and the
Canary Islands, images
and data from telescopes
is shared  between
participating Universities
in the UK and, so far, has identified 26 exoplanets

In December 2006 the first space telescope dedicated to
searching for exoplanets, COROT, was launched. Over its
four year planned life the spacecraft will measure luminosity
variations in stars in the Serpens Cauda and Monoceros
regions, its on-board CCD detectors sufficiently sensitive to
detect transits of planets larger than about two Earth masses.
Results to date have been encouraging, with confirmed
detection of 14 planets, but the rate at which future
discoveries are made may well be severely compromised by
the recent loss of 50% of the on-board processing electronics.

The Kepler telescope is the most sophisticated search
telescope available to astronomers. Launched into an Earth
orbit, Kepler has the task of continuously measuring the
apparent brightness of at least 100,00 stars in Cygnus over
the next 3% years. Based on the transit method of planet
detection, the on-board detectors should be capable of
detecting planets between about half and twice the size of the
Earth. By scanning so many stars, Kepler will also be able to
collect statistics on the numbers of such planets around sun-
like stars. The results from the first 43 days of the mission
were published on 15" June, releasing photometric data on
156,000 stars and identifying an extraordinary 706 candidate
stars with a planetary system, including 5 stars with two or
three planets. Ground-based observations of the best 400
candidate stars are now being undertaken by astronomers
using the Keck telescope in Hawaii, aiming to confirm the
Kepler data and determining the mass of each confirmed
planet. From that information, astronomers should be able to
distinguish between rocky planets and gas giants, and help to
focus the search for extra-terrestrial life.

If Kepler's observations are confirmed, the exoplanet count
will immediately jump to over a thousand, and will likely
grow rapidly thereafter. Such numbers will most probably
include at least one Earth-size planet in the habitable zone.
And that discovery will inevitably stimulate a rethink of the
likelihood of finding evidence of life on planetary systems
orbiting other stars in our Milky Way Galaxy.



PRACTICAL ASTRONOMY

To the untutored and inexperienced eye, the first appearance
of a comet has often been likened to the faint glow seen in a
distant stellar nebula. For comet chasers such as Charles
Messier, measuring the exact position of such a newly found
and comet-like object night after night, and then concluding
that it is not a comet could be extremely frustrating.

Messier encountered this problem in late-1757 when he
started his search for Halley's comet, predicted to return in
1758. He failed to find Halley's comet, but discovered several
others as well as observing
various faint nebulas. Of a
practical bent, he determined
to eliminate these false
positives from his comet
search, starting the
compilation of a catalogue.
In introducing it, he said:
"What caused me to
undertake the catalogue was
the nebula | discovered
. above the southern horn of
Taurus on September 12, 1758, whilst observing the comet
of that year. This nebula had such a resemblance to a comet
in its form and brightness that | endeavored to find others,
so that astronomers would no more confuse these nebulae
with comets just beginning to appear." The nebula that
Messier had observed 250 years ago, the Crab Nebula,
became the first entry, Messier 1 or M1, in his now famous
catalogue.

Messier appears to be one of the first astronomers to
specialise in comet hunting, a particularly difficult task
requiring precise measurement of position of very faint
objects. As to whether his compilation of more than 100 non-
comet stellar objects into a catalogue helped in his search for
comets may be judged by the accreditation list of comets he
discovered or observed. Over the period 1758-1785 he
independently discovered 13 comets and closely observed
another 31 - an extraordinary total of 44 comets. Nowadays
the ready availability of good quality optics, CCD cameras
and computer controlled telescope positioning, the task is
somewhat easier, and a popular specialisation for many
amateur astronomers.

Whilst Messier's list of stellar objects has long since been
overtaken by other much more comprehensive catalogues, his
work has prompted enthusiasts to attempt a particularly
difficult observing activity - the so-called Messier Marathon.
Usually attempted in March/early April, successful
completion of the marathon requires observation of all 110
Messier objects in one night, starting at sunset with objects
low in the western sky, hoping to view them before they dip
out of view, and working eastward across the sky. By sunrise,
the successful observer will be observing the last few objects
low on the eastern horizon, hoping to see them before the sky
becomes too bright due to the rising sun. As can be imagined,
the evening can be a test of stamina and willpower depending
on weather conditions and the physical fithess of the
observer, matching the diligence and planning with which
Charles Messier approached his comet-hunting observations!
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A JULY ANNIVERSARY

Named in honour of the late Indian-American physicist and
Nobel laureate Subrahmanyan Chandrasekhar who
determined the mass limit for white dwarf stars to become
neutron stars, the Chandra X-ray Observatory is the most
powerful X-ray telescope available to astronomers.

Placed in Earth orbit by the Columbia shuttle eleven years
ago this month, on 23" July 1999, Chandra was designed to
have an operational life of 5 years - the telescope is now in its
second decade of work and programmed to continue to at
least 2013. Physically the largest (45 ft long compared with
43 ft for the Hubble Space Telescope) and heaviest (more
than 50,000 Ib.) satellite the Shuttle has ever launched,
Chandra orbits the Earth every 64 hours at an altitude of
between 6,000 and 86,400 miles. This highly elliptical orbit
carries the observatory far outside the belts of radiation that
surround the Earth - harmless to life on Earth, such radiation
can overwhelm the observatory’s sensitive instruments.

Chandra's primary mission is to observe X-rays from high-
energy nebulae and supernovae areas of the Universe with
both cameras and high-resolution spectrometers. Chandra
was the first telescope to measure the X-rays coming from a
supernova shock wave and made the first association between
X-ray emission lines and a gamma ray burst.

Although not originally intended for planetary exploration, it
has been turned to a host of solar system bodies, studying X-
ray fluorescence in the atmospheres of Venus, Earth, Mars,
and Jupiter. It has also studied the comae of comets, found
unusual X-ray emissions near Saturn's equator; and explored
the composition of the lunar surface.

The importance of observations of celestial objects at X-ray
wavelengths can be seen in two images of the Crab nebula
supernova explosion of 1054. The familiar optical image of
the nebula (left-hand
image) is of a sprawling
wispy remnant of gas and

dust. The Chandra image
(right-hand  image) is
dramatically different, showing clearly for the first time an
important hidden detail of the nebula: a super-dense object,
a neutron star left behind by the explosion, powering a jet of
high-energy particles out into the nebula.



July 2010 Sky Diary:
Chart for Chichester, mid-month, 9.00 p.m.
(Contributed by Peter Littlejohns)

Mercury: too close to the Sun to be observable this
month.

Venus: brightening to mag.-4.2, but slipping into the
twilight as it moves rapidly through Leo.

Earth: at Aphelion on the 6™. In our near-circular
orbit, we reach our maximum distance from the Sun
of only 1.0167 Astronomical Units.

Mars: at mag.1.4 sets around 23:30, moving from
Leo to Virgo through the month.

Jupiter: rises at around midnight in the constellation
of Pisces at the start of the month, shining at mag.-
2.6. The Moon passes within 6° on the 3" and 31°.
Saturn: at mag.1.1 sets before midnight in Virgo,
making a nice group with Mars and Venus.
Uranus: at mag.5.8 in Pisces, only 1° away from
Jupiter.

Neptune: rises around 22:30 in Aquarius at a dim
mag.7.8.

Meteors: Not a good month for meteor watching!
The Alpha Cygnids on the 21 are unfavourabe for
viewing. The Capricornids have a treble maxima but
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only the peaks on the 8™ and 15" are favourable, albeit with low rates. And the 20/hour Delta Aquarids on the 28" are also

unfavourable for viewing.
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Last Month's (June) Meeting:

When James Fradgley took us through the key stages of
The Sun's Life Story: from a bouncing baby cloud of
dust and gas to a miserly old White Dwarf we had a lot of
mathematics and nuclear physics to absorb. Stripping away
the technicalities, about 5 billion years ago a cloud of dust

and hydrogen and
The [ife of g Sum helium gases started
to collapse, getting
hotter and hotter as
the gravitational
energy of in-falling
material was
converted into
thermal energy. After
about 10 million years
the centre of the cloud
was hot enough for
nuclear fusion to start,
converting hydrogen into helium in a self-sustaining reaction
and marking the birth of the Sun as it started to shine (point
A in the diagram opposite.)
Located about 26,000 LY from the centre of the Milky Way
and looking very much like 90% of all other stars in our
Galaxy, conversion of hydrogen to helium in the Sun's core

Luminosity
pie

Temperature

will continue for another 5 billion years or so (point C). At
that time, when core hydrogen is exhausted, hydrogen shell
burning around the core will commence (point D.) This will
be followed (point E) firstly by core helium burning and,
subsequently, fusion of progressively heavier elements in the
core and the surrounding onion-like shells. The Sun will
alternately swell and shrink as these element-conversion
nuclear reactions progress (tracing through the succession of
peak luminosities starting at point E) until, eventually, the
core will be primarily iron and the energy producing nuclear
fusion reaction will stop.

Long before this happens temperatures on the Earth will have
risen so high that all oceans, rivers and lakes will have boiled
dry. With no fuel left the Sun will catastrophically collapse,
shedding most of its mass as a planetary nebula and the
remnant becoming a white dwarf which slowly cools,
eventually becoming a cold dense body. As James
commented, not a happy ending, but perhaps by that time
mankind will have established new colonies either further
from the Sun or in other solar systems. Thank you James for
an interesting view of the future of mankind on our little blue
dot.

On a slightly happier note, a short slideshow of how the
major elements of the space shuttle come together was
presented in How to assemble a Space Shuttle.
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Planetarium Shows in July:

Fri. 2" 7:30 p.m. Eclipses of the Sun and Moon
Sun.4™  3:30 p.m. Through the Eyes of Hubble

Sun. 25" 3:30 p.m. Summer Skies, Shooting Stars
Tues. 27" 3:30 p.m. The Moon: Our Nearest Neighbour

Thu. 29" 7:30 p.m. Our Galaxy: The Milky Way
The planetarium is closed over the middle two weeks.
Do remember - SDAS Members can watch planetarium

shows at the special, discounted, ticket price of only £5.
Booking by Telephone: 01243 774 400 or 07818 297 292



