
    

Next Meeting - Friday 6th May. Lecture room of the South Downs Planetarium, Chichester, at 7.30pm.
�  "What's Up!"  - guide to the month ahead by SDAS member John Whittington.

�  "The Moons of Uranus" - by SDAS member Barry Redman.

�  "Observing session" - If the sky is clear and dark enough, Society telescopes will be set up in the car park to attempt to
view Saturn low down in the sky during the coffee break - if you want to bring along your own 'scope, so much the better.

�  "Black Holes - No need to be afraid!" - by Prof. Ian Morison. Ian teaches astronomy at the University of Manchester,
lectures widely on astronomy and writes regularly for Sky at Night and Astronomy Now magazines.

                                                                 **********************************

In the News:
�  Jodrell Bank Observatory in Cheshire was confirmed
in early-April as the headquarters for the 20-year, £1.3bn
project to build the world's biggest radio telescope, the
Square Kilometre Array (SKA).

The SKA takes its name from the size of its collecting
area, which will be approximately one square kilometre,
made up of
about 3000
smaller ones,
enabling 50
times the
sensitivity and
10,000 times
the survey
speed of the
best current-day telescopes. The site of the telescope itself
has yet to be decided but will likely be either Australia or
Southern Africa. For more details of the project go to:
www.skatelescope.org/news/website-square-kilometre-
array-project/

�  About 13,000LY  distant the Tycho supernova remnant
(SN 1572) is named for the Danish astronomer Tycho
Brahe who reported observing the supernova in
November 1572. Because of its proximity and intrinsic
high brightness, the supernova was one of eight or so that
were so bright they could be seen during the daytime with
the naked eye. This recently released image of the

remnant is a composite
X-ray, infrared and
visible light image as
observed by the
Chandra and Spitzer
space telescopes and
the Calar Alto
observatory and clearly
shows the shock front
(blue edge) as the
remnant expands into

the surrounding inter-stellar medium.
A very interesting article on this remnant can be found at:
http://www.solstation.com/x-objects/tycho-s.htm

�  Stars are very hot! Right? No, not necessarily!
Astronomers have detected the coolest star yet, a so-
called brown dwarf with a 950C surface temperature, only
slightly hotter than a freshly brewed cup of tea. With a
mass about an order of magnitude greater than Jupiter,
CFBDSIR 1458 10b is the dimmer of a pair of stars in a
binary system about 75LY distant. Brown dwarfs lack
sufficient mass to trigger the nuclear reactions that make
stars shine but are more massive than what's typically
considered to be a planet. Intriguingly, this particular
brown dwarf is so cool that water vapour clouds might
form in its atmosphere! A paper reporting the discovery
can be found at: http://arxiv.org/abs/1103.0014

�  When Clyde Tombaugh discovered Pluto in 1930, its
status seemed clear - it was the outermost planet in our
Solar System. Detection of a methane and nitrogen
atmosphere in 1988 did nothing to change its status but
then, in 2003, Eris was discovered, with a mass about
25% greater than Pluto and even further from the Sun. As
more bodies of approximately Pluto-size were discovered,
astronomers grouped Pluto and similar other bodies into a
new "Dwarf Planets" class. Now, the detection of a large
carbon monoxide
atmosphere around
Pluto plus a tail of the
gas suggests that Pluto
bears some similarity
with the outgassing
that occurs as comets
approach the Sun.
Too large (surely?) to
be considered a comet, and too small to be a planet, it is
hoped that the arrival of the New Horizons spacecraft in
2011 will answer some of the many questions about this
erstwhile planet and its three orbiting satellites, Charon,
Nix and Hydra. In the meantime the paper at
http://www.universetoday.com/85071/more-surprises-
from-pluto/#more-85071 makes interesting reading.
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WOMEN IN A MAN'S WORLD (2)
By the middle of the 19th century women were making
definite inroads into the predominately male world of
professional astronomy. Partly as a result of changing
social attitudes and partly as new observational methods
and equipment were developed, opportunities for women
in astronomy rapidly expanded.

By the 1870's the quality of long-exposure astro-images
of stellar objects previously
too faint to be observed had
advanced sufficiently for
useful spectrographic analysis
to be undertaken. One of the
pioneers in this field was
Margaret Lindsay Huggins
(1848-1915) who, with her
husband, published papers on
their spectroscopic analysis of
various stellar objects.
Amongst many discoveries, Margaret was the first to
recognise the Orion Nebula comprised superheated
oxygen. Whilst craters on the Moon and Mars, and
asteroid 2635 Huggins are named after her husband,
credit must also be given to Margaret.

Nowhere was the rapidly developing field of
astrophotography more professionally pursued than in
America. Supported by a grant from the widow of Henry

Draper, an American
amateur astronomer, a
Harvard Observatory
team of astronomers
and their "computer"
assistants, mainly
women as seen in this
late 1800's image,

methodically analysed glass plates of photographic
images of stars observed by their male colleagues.

The first result of the work of the women computers was
the Harvard Catalog of 1890 listing the spectral class of
more than 10,000 stars. Based mainly on the work of
Williamina Fleming (1857-1911), the catalog used a
classification scheme based on that of Secchi but refined
by her to reflect the hydrogen content of each star. Over
her career Fleming discovered more than 300 variable
stars and 10 novae, but perhaps her most beautiful
discovery was the Horsehead Nebula. A lunar crater is
named in her honour.

Amongst Fleming's colleagues was Antonia Maury
(1866-1952) who developed a rather more complex
classification system that she used in a co-authored
catalogue of spectra issued in 1897. Her most famous
work was the spectroscopic analysis of the binary star �
Lyrae, published in 1933. Perhaps, the only crater to be
named after two cousins, lunar crater Maury honours both
Antonia and Commander Matthew Fontaine Maury, USN.

The most prolific of the Harvard team of women analysts
was Annie Jump Cannon (1863-1941). A compromise
between the Fleming and Maury systems, to Annie we
owe today's OBAFGKM stellar classification system
based on Balmer lines in spectra. In her 40+ year career at

Harvard she is credited with classifying more than
200,000 stellar spectra as well as discovering some 300
variables. Lunar crater Cannon is named in her honour as
is the Annie Jump Cannon Medal in Astronomy, awarded
annually to a women astronomer in North America.
Probably the most important discovery made by the
Harvard women was that by
Henrietta Swan Leavitt
(1868-1921) following her
study of Cepheid variables
in the Small Magellanic
Cloud. Knowing that these
stars are all about the same
distance from Earth, in
1908 Leavitt determined their absolute magnitudes, which
then led to their particular period-luminosity relationship.
And that, in turn, led to the ability to determine distances
of such stars, offering a stellar distance measure beyond
that available from a parallax measurement.

Apart from the intense classification work underway in
the USA, European women such as Agnes Clerke (1842-
1907) were also becoming an accepted part of the
astronomy scene. Agnes was not a practical astronomer
but had a special skill in interpreting and summarising the
results of astronomical research. She gained a worldwide
reputation in 1885 with the
publication of her treatise, A
Popular History of Astronomy
during the Nineteenth Century.
Crater Clerke, close to the
Apollo 17 landing site, is
named in her honour.

And finally, at the end of the
19th century, we have Dorothea
Klumpke Roberts (1861-1942). In the same mould as the
Harvard computers but working at the Paris Observatory,
Dorothea was responsible for day-to-day measurement of
star positions and studying stellar spectra. But then,
following the international initiation of the Carte du Ciel
(Chart of the Heavens) project, Dorothy was chosen
ahead of 50 male competitors to become Director of the
Bureau of Measurements, responsible for analysing and
co-ordinating results from the contributing observatories.
One of the highlights of her career (in more than one
sense) was when she became the first woman to make
airborne astronomical observations, observing the Leonid
shower of 1899 from a tethered balloon. Minor planets
339 Dorothea and 1040 Klumpkea are named in her
honour, as is the Klumpke-Roberts Award of the
Astronomical Society of the Pacific.

At the turn of the century and the dawn of the modern age
of cosmology, female astronomers had moved from their
back-room role to become fully emancipated members of
main stream astronomy. No longer would they be viewed
only as assisting their male counterparts, but would in
future be seen making a contribution in their own right.

In our brief survey of women in astronomy we have
doubtless overlooked some important names - for this we
apologise, perhaps redressing their omission in a future
article about 20th century women astronomers.



THE SUMMER TRIANGLE
The star asterism known as the Summer Triangle can be
seen throughout the year, but during the summer months
it becomes clearly distinguishable, rising in the east at
sunset, practically overhead about midnight and setting in
the west as dawn approaches. The star group is so-named
for the shape formed by imagining lines between stars at
the vertices of a triangle - Vega, Altair and Deneb, the
brightest members of the constellations Lyra (the Harp),
Aquila (the Eagle) and Cygnus (the Swan) respectively.

Vega is the fifth brightest star in the sky, shining at an
apparent magnitude (mag.) of 0.03 and relatively near at a
distance of only 25LY . Slightly closer at 16LY , Altair is
the twelfth brightest star, shining at mag.0.77. Deneb on
the other hand is much farther away, more than 1500 LY,
just making it into the top 20 brightest stars at number 19
with an apparent mag.1.25.

Viewed from a dark location, the Milky Way is seen to
pass between Vega and Altair, with Deneb lies in the
main belt of stars.

One of the earliest references to the asterism appears to be
by Johann Bode in the early 19th century, the same
astronomer who formulated the Bode Law of planetary
distances. The now popular Summer Triangle term comes
from the name favoured by Sir Patrick Moore in early
editions of the Sky at Night programme.

Once found the three stars form an unmistakable shape in
the sky and are visible even in the less than perfect
darkness hours of late dusk and early dawn.

                                                                 **********************************
A MAY ANNIVERSARY

This month we remember the death of Nicolaus
Copernicus, the first person to demonstrate that the
observed motions of celestial objects can be explained
without putting Earth at the centre of the Universe.
Specifically, Copernicus explained that the apparent
retrograde and direct motion of the planets arises not from

peculiar changes in their
orbital motion but simply
as a result of their motion
being viewed from the
Earth. His landmark
discovery, often referred
to as the Copernican
Revolution, is now seen as
the beginning as the age of
modern astronomy.

Born on 19th February
1473, the youngest of four
children of a merchant in

Cracow, Poland, school education was followed by
mathematical and astronomy studies at the local
University of Cracow where he finished (without a
degree) in 1495.

Over the next 20 years he became convinced that a
geocentric view of the Solar System could not explain in a
rational and scientific way the observed motion of the
planets, arriving at the alternative view that the Sun rather
than the Earth was the central point of our system. The
first publication of his views was sometime before 1514
when he distributed to friends a small pamphlet,
Commentariolus (Little Commentary), in which he set out

the seven basic assumptions upon which he based his
heliocentric theory of the Solar System.

Over the next three decades Copernicus developed his
ideas of a heliocentric system, continually resisting
pressure from his friends, other academics and the Church
to publish a full account of his ideas. It was not until he
was in his late 60's that he permitted his detailed theory to
be published, De Revolutionibus Orbium Caelestium (On
the Revolutions of the Heavenly Orbs). Legend has it that
Copernicus received the first printed copy of his book on
the day of his death, 24th May 1543.

History records that during Copernicus's lifetime there
was only limited religious opposition to his system,
perhaps because Copernicus himself was reluctant to
widely promote his views. It was not until the telescopic
observations by Galileo and others some sixty years later
that the Church formally opposed the Copernican system,
including De Revolutionibus in a list of prohibited books
where it remained until 1835.

The exact location of
Copernicus's grave in Frombork
Cathedral in northern Poland
was unknown until, in 2008,
DNA analysis of remains found
in an unmarked tomb were
matched to the DNA of hair
samples in a book once owned
by Copernicus. Copernicus's
remains were re-interred at the
Cathedral on 22nd May 2010 and marked by a model of
his view of the Solar System.



MAY SKY DIARY
Chart for Chichester, mid-month, 9:00 p.m.
(Contributed by Peter Littlejohns)

Mercury:  not favourably placed for observing.
Venus: difficult to see in the dawn sky as it rises
about an hour before the sun.
Mars: also difficult to observe in the pre-dawn
sky.
Jupiter:  although shining at mag.-2.0, difficult
to see as almost lost in the pre-dawn sky.
Saturn: very well placed this month, lying due
south in Virgo at 22:00 mid-month and shining
at mag.+0.8 with a disc of 19" across.
Uranus: unfavourable for viewing, being too
close to the Sun this month.
Neptune: rises around 02:30 in Aquarius,
shining at a rather dim +7.9.
Meteors: originating from Halley's comet, the
Eta Aquarids shower peaks on the 4th/5th night
producing maybe 30+ meteors /hour.
The low rate Alpha Scorpids peak on the 13th but
unfortunately the near full-moon will interfere
with viewing.

1st 15th 31st
Sunrise         05:33             05:09             04:50
Sunset          20:23             20:45              21:07
New moon: 3rd May; Full moon: 15th May;
New moon: 1st June.
                                                                 **********************************
Last Month's (April) Meeting
�  We were treated to a feast of astronomy images when
Nik Szymanek presented Imaging, including using the
Faulkes Telescope, tracing how his astrophotography

interest had developed.
From first efforts using
film in a SLR without
a motorised drive
(producing star and
comet trail images)
through to current
state-of-the-art CCD
multiple filter images
and a motorised 10"
Meade reflector
backed up by Adobe
Photoshop processing
software. Perhaps one
of the most astonishing

aspects of Nik's images was that many of them were taken
from the observatory in his Essex garden with all the light
pollution problems of an urban environment.

The range of images was enormous - from comets and
asteroids to the Milky
Way, from sunspots to
planets, from aurorae to
the Moon.
A key aspect of Nik's
recent work has been the
use of filters to highlight
particular features of a
galaxy and then blending
the separate images to
produce an overall picture
- a particularly stunning image was of the Eagle Nebula
(M16, shown above) taken using the Faulkes telescope in
Hawaii. Similarly, the superimposition of multiple filter
images with a ground feature can also produce a dramatic
impression, such as the example (at left) of the Milky
Way Galaxy atop the Isaac Newton group of telescopes
on La Palma.
Thank you Nik for entertaining us with a wonderful
selection of images and also for the short film show.

                                                                 **********************************
Planetarium Shows in May
Mon. 2nd 3:30 p.m. All Aboard - A Tour of the Planets!
Sun. 8th 3:30 p.m. Saturn: Lord of the Rings
Fri. 13th 7:30 p.m. Springtime Stars and Galaxies
Sat. 14th 7:30 p.m. Our Moon: is it really cheese?
Weather permitting, the planetarium will be holding
special telescopic observing sessions both before and
after the May 14th presentation. Admission to these
observing sessions will be free.

Sun. 15th 3:30 p.m. Under South African Skies 
Fri. 20th 7:30 p.m. Satellites: Eyes and Ears in Space
Sun. 22nd 3:30 p.m. The Hunt for Planets and Life
Fri. 27th 7:30 p.m. Saturn: Lord of the Rings
Mon. 30th 3:30 p.m. Springtime Stars and Galaxies
Do remember - a discounted ticket price of only £5 is
available for SDAS members attending these shows
Booking by telephone: 01243 774 400 or 07818 297 292


