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The next meeting will take place on Wednesday 25 November at 19h15 in the
auditorium behind the main building at Christian Brothers College, Mount Edmund,
Pretoria Road, Silverton, Pretoria.

PROGRAMME

Beginner’s Corner: "African astronomy myths, legends and practical uses !
by Johan Smit

What's Up in the Sky? by Andrie van der Linde

10 minute break (Library will be open)

Main talk: “Alook at the solar system” by Michael Poll

Tea/coffee and biscuits.

The next observing evening will be held on Friday 20 November at the Pretoria
Centre Observatory, which is also situated at CBC. Turn left immediately after en-
tering the main gate and follow the road. Arrive from 18h30 onwards.
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Last month’s meeting - by Pierre Lourens

Johan Smit spoke about the human eye. To make the best use of optical equipment, like telescopes,
require some understanding of the operating principles. The same applies to the eye. Understanding
how it works enable you to use it better.

We have camera-type eyes: a crystalline lens (like a camera lens) an iris (like a camera aperture)
and a retina (like a camera film). In the front the lens is covered by a transparent cornea. The ciliary
muscles control the lens: when they relax, the lens flattens, and when they contract, the lens thick-
ens.

The 90+ million rod cells in the retina give us “scotopic” (brightness) vision. These cells are very sen-
sitive to brightness and do not detect colour. They have a peak sensitivity at = 498 nanometers and
are 600X more sensitive to light than the cone cells. The density of rod cells peak at about 20°0ff t he
central optical axis of the eye.

A chemical called Rhodopsin builds up in disks inside the rod cells in darkness. Light striking the
disks changes the structure of Rhopdopsin. This chemical reaction sends a signal to the brain which
interprets it as a dot of light. Rhodopsin requires darkness to re-accumulate in the rod cells. Com-
plete re-building takes about 30 minutes, but can be destroyed in a fraction of a second by bright
light. Vitamin A assists in the creation of Rhodopsin, so a diet rich in Vitamin A is vital for proper night
vision.

The 4 to 5 million cone cells in the retina give us “photopic” (colour) vision. They are most densely
concentrated in the central 2°of the retina as see n from the lens. This area is known as the fovea.
They detect colour.

The eye sends 3 kinds of signals to the brain, which constructs colour. No two people interpret ex-
actly the same colour. He showed some optical effects that happen when objects of contrasting or
complementary colours are placed next to each other.

He showed how to determine whether you are left- or right eyed. He also passed a simple demon-
stration around so that everyone could “see” where the blind spot in their eyes are. The spot where
the optic nerve connects to the eye contains no receptors and creates a blind spot in each eye. Be-
cause we normally use two eyes, the brain fills in these spots and we cannot normally “see” the blind
spots.

Some advice to get the most performance out of your eyes at the telescope:

- Determine whether you are right or left eyed. Use your “master” eye to look through the eyepiece.
Quite a number of observers discovered that they have been using the “wrong” eye for many
years.

- For best “scotopic” (brightness) vision allow your eyes to adapt to the dark for at least 30 minutes.

- To focus the object of interest on the most sensitive part of your retina, use averted vision. If you
are right-eyed/left-eyed, keep the target object in the centre of the field but concentrate your eye
20°to the right/left and 20Up. This also ensures that you “miss” the blind spot in your eye.

- Keep both eyes open. Only one eye looks through the eyepiece. Do not close the un-used eye.
Cover it with your hand or make the area around the eyepiece dark so that the un-used eye only
sees darkness.

- Use ared light for lighting, if you have to, because the eye has a low sensitivity to red light.

Pat Kihn then gave us his presentation of “What's Up in the Sky?” A summary of it was given in last
month’'s newsletter.

The main speaker was Sarah Buchner, a radio astronomer. Her presentation was about the Square
Kilometer Array (SKA). She first showed a diagram of the electromagnetic spectrum. Astronomers
use “big eyes” or optical telescopes to study the Universe in the optical region. They also use “big
ears” or radio telescopes to do it in the radio region. A false colour representation of a radio image of
Centaurus A at the heart of our galaxy was shown. It shows jets on both sides. The optical image of
this area is much smaller.

Radio telescopes keep getting bigger. When the dish has a size of about 100 meters, it has about the
maximum size which still allows it to be steerable. The 300 meter radio telescope at Arecibo in
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Puerto Rico has a size of 300 meters, but it is not steerable. It is rotated when the Earth itself rotates.
The bigger a telescope’s aperture size, the greater the sensitivity. The SKA will have an aperture size
of 1 million square meters.

She showed an artist’s representation of how the SKA will look. It will have about 4500 dishes when
finished. It will cost between 1.5 to 2 billion Euros to build. 15 countries are involved.

If you put two radio telescopes 1 km apart, you would get the same resolution than you would with a
telescope 1 km in diameter, but not the same sensitivity.

The science done with the SKA will be to study:
Dark energy (73% of the mass in the Universe) and dark matter (23% of it). Ordinary atoms com-
prise just 4% of it.
Evolution of stars and galaxies.
The “Dark Age” of the Universe before stars and galaxies formed.
To subject General Relativity Theory to further observational tests by studying neutron stars orbit-
ing black holes. So far it agrees 99.99% with observations of these.
Exoplanets.
Cosmic magnetism.
Things discovered by serendipity (i.e., by sheer luck).

South Africa (SA) and Australia are the only two countries remaining on the short list of countries to
host the SKA. SA is also building human capability. The SKA will be built by 2011 — 2012. The SA
site is 94 km north of Carnarvon, close to Williston and Van Wyksvlei in the Northern Cape. It is
planned to erect some of the dishes all over Africa to improve the resolution of the array.

Why is the SA site good?
It is radio quiet. A student built receivers. He spent a week in the Northern Cape using them and
he found little radio interference.
The ionosphere is stable over SA.
Itis a dry site.
The SKA enjoys Government support and commitment.
SA has declared a radio astronomy reserve in the Northern Cape. It includes the SA site described
above.

SA has already built the 15 meter XDM prototype dish with an alt-az mounting at HartRAO (June
2007 newsletter, page 9). The XDM dish is very light. A special manufacturing technique was used to
make it. Following the erection of the XDM prototype dish, SA started building the Karoo Array Tele-
scope (KAT) (August 2009 newsletter, page 8) which will consist of 7 dishes when finished.

KAT will be commissioned next year. KAT will then be expanded to MEERKAT, which will consist of
40 dishes when finished. This will all be done whether SA will be the chosen country for the SKA or
not. She showed photos of the erection of KAT dishes.

She is registered for a Ph.D. in physics at Wits. Her pet is the Vela pulsar, on which she is doing her
doctoral study. She showed us an animation of a pulsar. A pulsar glitch is a sudden increase (by only
a few parts in a million) in the rotation frequency of a pulsar. It is attributed to something similar to an
earthquake on the pulsar and with an intensity of 17 on the Richter scale.

At HartRAO there recently was a catastrophic failure of the bearings of the polar axis. It had lasted
since 1961, when the dish was erected by the Americans to track their satellites. They searched for a
replacement bearing all over the world, but eventually found one right here in Johannesburg!

Afterwards | asked her if the SKA will be used for SETI (Search for Extraterrestrial Intelligence). She
answered that it will only be a sideline for astronomers using the SKA. They will only be on the look-
out for artificial radio signals during the course of their research.

It was a very informative lecture by Sarah. We can all look forward to the completion of the SKA,
wherever it will be built. No doubt it will expand man’s knowledge of the Universe tremendously.

“Every astronomer, whether amateur or professional, always wants a bigger telescope
than the one he’s got.” — Pierre Lourens.  (Forgive me the arrogance of quoting myself.)
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The birth of celestial spectroscopy — by Michael Po I

Although astrophotography was available in the mid 1800s, allowing unprecedented detail to be
seen in astronomical objects, the photographs told nothing about the chemical and physical prop-
erties of the stars. The French philosopher, Auguste Comte famously stated, in1835, words to the
effect that the stars were too remote ever to give up their chemical secrets.

The spectrum of the sun had been studied by a number of people since the late1600s, including
Isaac Newton, who split visible sunlight into its constituent colours. (“the rainbow”). In 1802, Wil-
liam Hyde Wollaston, an English chemist, observed a number of dark lines in the otherwise con-
tinuous rainbow spectrum. Wollaston thought that these were natural divisions between the col-
ours. In 1814 Joseph Fraunhofer, magnified the sun’s spectrum and counted 574 of these dark
lines. They are still known as Fraunhofer lines. He labeled them A B C and D and so on, and he
noted that the D line appeared to match that of a bright yellow line emitted by a candle flame. He
did not know if this was significant, nor could he explain why the solar line was dark and the can-
dle flame line was bright. Fraunhofer also viewed spectra of the moon and planets, and some
bright stars, including Sirius and Castor. He found that the relative prominence of lines in stellar
spectra differed between the sun and other stars, and between the stars themselves.

Celestial spectroscopy was dormant for years thereafter, but chemists throughout Europe were
studying spectra in the laboratory. Numerous theories were proposed, and there were hints that
each chemical element or compound might have unique spectral pattern. There was one big
problem in that Fraunhofer’s “D” line seemed to turn up everywhere, and it was wondered, even if
spectra were unique, whether they still might share a common line.

The paper that addressed the problem was published in 1860. It was entitled “Chemical Analysis
by Observation of Spectra” and it was authored by two chemists from Heidelberg in Germany -
Robert Bunsen and Gustav Kirchoff. Bunsen (of the Bunsen Burner) was a fearless chemist. He
routinely investigated toxic chemicals including arsenic (“.. its smell produces instantaneous tin-
gling of the hands and feet, and even giddiness and insensibility”). He lost his right eye in 1843
in a chemical explosion.

One of Bunsen’s numerous experiments was to try and identify substances by the colour they
emitted when put into the flame of his gas burner. Kirchhoff, a young Prussian physicist, who was
a colleague and close friend of Bunsen, suggested using a prism to observe the constituent col-
ours of the flame instead of looking through coloured glass.

Bunsen and Kirchhoff soon solved the problem of the D line — it was the spectral signature of so-
dium, and they deduced that sodium chloride had been a contaminant in previous experiments.
As well as pinning down the D line, Bunsen’s laboratory technique also showed how sensitive the
spectroscope was — he and Kirchhoff discovered two new elements, caesium and rubidium.

Bunsen and Kirchhoff next confirmed that bright lines seen in laboratory spectra coincided ex-
actly with the corresponding dark line in the solar spectrum — this directly showed the presence of
sodium in the sun. The rest of the Fraunhofer lines indicated the presence of other elements, in-
cluding the sun’s major constituent, hydrogen. Their experiments also explained the difference
between the bright line spectra and dark line spectra. In the laboratory the lines of a tenuous gas
appeared bright - these were emission lines — but if the gas was viewed against an incandescent
back ground, the lines appeared dark and were called absorption lines.

Bunsen and Kirchhoff were amazed at the information that could be collected with their spectro-
scope — on one occasion they pointed it out of their laboratory window and analysed the constitu-
ents of a fire that was raging 15 kilometers away. If they could analyse this, they thought, what
about the stars?

Having learned in 1862 about the work of Bunsen and Kirchhoff, an amateur astronomer in Lon-
don, William Huggins, observed the spectra of stars and nebulae visually. He was assisted by his
friend, William Miller, and later by his wife, Margaret Lindsay Huggins. Margaret described herself
as a “capital scientific housemaid”, although she was an established astronomer and spectro-
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scopist in her own right. Huggins’ observations of stellar spectra confirmed those made by
Fraunhofer — i.e that the stars show similar spectra to the sun, although the relative amounts of
the elements present differed. In 1864 Huggins made a key discovery — he found that the spec-
tra of one of the two sorts of nebulae that had not been resolved into stars (the so called “green
nebulae”) showed only emission lines, indicating that these objects consisted of hot gas, and
were not made of stars at all.

Huggins wrote : “On the evening of August 29th, | directed the telescope for the first time to a
planetary nebula in Draco. [NGC 6543, the “Cat’s Eye” nebula]. |looked into the spectroscope.
No spectrum such as | expected! A single bright line only! [a line in the green]. At first | sus-
pected some displacement of the prism, and that | was looking at a reflection of the illuminated
slit from one of its faces. This thought was scarcely more than momentary. Then the true inter-
pretation flashed upon me. The riddle of the nebulae was solved! The answer, which had come to
us in the light itself, read ‘not an aggregation of stars, but a luminous gas’ ”. (However, the riddle
of the nebulae was not totally solved - the nature of the “white” nebulae, which gave the continu-
ous spectrum of starlight, but could still not be resolved into stars, was not determined until the
20" century. These were galaxies, and they were too far away for individual stars to be seen with
19" century telescopes).

In 1864 Lewis Rutherford in New York photographed a high dispersion spectrum of the sun, and
in 1868 Andreas Angstrom (of the Angstréom Unit) published a map of the precise positions of
1200 lines in the spectrum. By the end of the 1800s about 50 elements had been identified in the
solar spectrum, even including one that had not yet been found on Earth — this one was helium.
In 1872, in New York State, Henry Draper, a physician and amateur telescope maker, took a pho-
tograph of the spectrum of Vega - the first picture of a stellar spectrum other than that of the sun.
In 1879 Huggins suggested to Draper that he used a faster dry-plate photography technique, and
by 1882 Draper had recorded 80 spectra, including stars, planets, a comet and the Orion Nebula.
Draper died at the young age of 45. Draper’'s widow, Anna Mary Palmer Draper endowed the
Harvard College Observatory with funds to continue the Draper’s classification work. The “Henry
Draper Catalogue” of the spectra and spectral types of more than 200 000 stars was completed
in the 1920s.

A Note about Spectroscopy

A spectroscope is an optical instrument designed to study the spectrum of light. Light enters the
spectroscope through a slit and is then split into its constituent colours by being passed through a
prism, or on to a diffraction grating. The spectrum is then observed through an eyepiece or photo-
graphed. In astronomy spectroscopic analysis is used to determine the physical and chemical na-
ture of stars and other heavenly bodies.

In 1859 Gustav Kirchoff (1824 —-1887), working in collaboration with Robert Bunsen (1811 —
1899) laid down three basic laws of spectroscopy:

1 An incandescent solid, liquid or gas under high pressure will produce a continuous spec-
trum i.e arainbow of colours, with no lines (e.g. the sun’s surface - the photosphere; or an elec-
tric light bulb.

2 A luminous gas under low pressure will produce a spectrum consisting of a series of iso-
lated bright lines — i.e. an emission, or bright line, spectrum - eg the sun’s atmosphere — the
chromosphere; the Orion Nebula; a mercury vapour lamp.

If a continuous spectrum is passed through an element which is in a gaseous state, then light is
absorbed by the gas at precisely the same wavelengths as the gas would emit under Law 2, giv-
ing a series of dark lines. Such lines are called absorption lines and the spectrum is called an
absorption spectrum . Every substance can absorb at the same wavelength as it emits — i.e.
there is a “reversal” of spectral lines.

Reference :
Starlight Detectives. Alan W. Hirshfeld in Sky and Telescope, August 2004, p 44.
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Bunsen’s Spectroscope

The spectroscope de-
signed by Bunsen ond
Kirchhoff defined the
essentiol elements of
the modern instrument:
o hairline slit through
which light enters, fol-
lowed by a “collimator®
lens to render the light
roys parallel, then o
prism or diffroction
groting to disperse the
light into o spectrum,
ond finlly o telescope
through which to ghserve
the spectral features.
Here the prism (F) is
contoined within an in-
ternally blockened box

(AL Asomple is held in
ploce {E) and combusted
in o Bunsen burner or
similar flome (D). The
light passes through the
slit ond lens (B) to o
prism, which con be
moved by the hondle
[(H). The resultant spec-
trum is ohserved with
the telescope (C).

It is important to real-
ize that each spectral
line is on image ot the
linear slit thraugh which
light enters the spectro-
scope. If the slit were
shaped lilke o squiggle,
the spectral “lines”

would likewise oppear
os squiggles. In foct, if
the slit were sufficiently
widened, the lines wauld
morph inta an arroy of
singly colored render-
ings af the celestiol
body being studied. The
reason |sooc Mewton
never sow the dork fines
in the Sun’s spectrum is
thot he used o hole
instead of o slit 1o direct
sunlight to his prism; os
o resull, the projected
spectrum consisted of
overlopping disks of
colar, which abliteruted
the dark features.
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Continuous spectrum

Absorption-line
spectrum

Hot gos cloud
Spectra come in three flovors: continuous, absorption, ond emission, A white-light
source emits across all visible wavelengths; the result is the classic roinbow of
light, a continuous spectrum. Absorption occurs when n ohserbing medium, such

os o cool gos, veils incoming light and removes energy ot specific wavelengths. As
o result, gops appeaor in the spectrum, Emission lines arize from o hot, tenwous gos.

%

®

William Huggins (1824 - 1910)




PAGE 8 PRETORIA CENTRE ASSA - NOVEMBER 2009

Carl Sagan

Op 10 November sou Carl Sagan 75 jaar oud gewees
het. Vir 'n spesiale herdenking en onderhoud met sy
weduwee Ann Druyan sien:

http://www.universetoday.com/2009/11/09/
remembering-carl-sagan/

Opsomming van die voordrag “What's Up
in the Sky” op 25 November deur Andrie
van der Linde
Hy gaan praat oor die 5 klassieke planete, Son en

Maan en oor helder diepruim voorwerpe rondom die
horison wat geskik is om met verkykers beloer te

word.

Rogue black holes

Hundreds of massive black holes left over from
the early universe may wander the Milky Way,
according to new calculations. These rogue
black holes are thought to have originally lurked
at the centers of tiny, low-mass galaxies. Over
billions of years, those dwarf galaxies smashed
together to form full-sized galaxies like the Milky
Way.

The idea of such wandering black holes has
been suggested before, but a new computer
simulation calculated that hundreds of them
should be left over, and predicted that they
might now be shrouded by small star clusters.
"These black holes are relics of the Milky Way's
past,” said an astronomer. "You could say that
we are archaeologists studying those relics to
learn about our galaxy's history and the forma-
tion history of black holes in the early universe."”

It appears that Earth is safe. The closest rogue
black hole should reside thousands of light-
years away. Top right: An artist’s conception
shows a rogue black hole floating near a globu-
lar star cluster on the outskirts of the Milky Way.

http://www.space.com/
scienceastronomy/090429-rogue-black-
holes.html

Immediately above : A caricature of
our chairman, Johan Smit, and his wife,
doing stargazing.
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NASA se Groot Teleskope vier die Internasio-
nale Jaar van Sterrekunde 2009

Hier is 'n ongelooflike foto wat deur die NASA teleskope
Hubble, Spitzer en Chandra geneem is van die sentrale
gedeelte van die Melkweg en saamgestel is. Dis NASA se
huldeblyk aan Galileo Galilei wat sy teleskoop in
1609 hemelwaarts gerig het.

http://www.jpl.nasa.gov/news/news.cfm?release=2009-162

Webskakels: astronomy 2009.0rg astronomy?2009.0rg.za




PAGE 10 PRETORIA CENTRE ASSA - NOVEMBER 2009

Observing Evening Report — by Michael Poll

As the old saying goes “The night was dark and stormy...... " and, in this case, there was the
added attraction of heavy rain and a fierce thunderstorm with huge crash-bangs, one of which
fair rattled the dome of the Pretoria Centre telescope, where we were sheltering. Wild
weather........ but eight would-be star gazers came — five stalwarts (Johan, Percy, Danie, Michael
and Fred), and three visitors, who were Eddie and Marina, who had come all the way from Rus-
tenburg, and Bennie. The evening was advertised under the “Galilean Nights” IYA initiative, but,
oh well, we suppose that Galileo himself must have had some cloudy nights as well.

Note that November is the prime month for viewing the Andromeda Galaxy (M31), so we hope
for a clear sky on the next observing evening on 20 November.

Soutpansberg Astronomy Club newsletter— by Pierre L ourens

| have been sending our Centre’s newsletter regularly to committee members of the Soutpans-
berg Astronomy Club for years. Kos Coronaios, the chairman, is now also sending me their
newsletter regularly. Members of our Centre who would also like to receive it and remain in-
formed about what is happening in astronomy up north, must let me know. | will then put their e-
mail addresses on a list and send the newsletter to them every month by e-mail only . My e-mail
address is pierre.lourens@pbmr.co.za

Their website address is www.foton.co.za/Soutpansberg Astronomy Club/

Evidence of ancient shoreline on Mars

The first-ever shoreline discovered on Mars would
be a prime place to try and dig up proof of past mi-
crobial life on the red planet, researchers have an-
nounced.

The newfound shore (seen here in an artist's ren-
dering as it would have looked filled with water) lies
along what was once a body of water about the
size of North America's Lake Champlain. Scientists
say they have unambiguous evidence of the well-
maintained shoreline.

http://news.nationalgeographic.com/
news/2009/06/090618-mars-lake-proof-
picture.html?source=email inside 20090625

Evidence of lightning on Mars

U.S. scientists say they have detected the first di-
rect evidence of lightning occurring on Mars. Uni-
versity of Michigan researchers said they found
signs of electrical discharges during dust storms on
the red planet. The bolts were dry lightning, Profes-
sor Chris Ruf said. "What we saw on Mars was a
series of huge and sudden electrical discharges
caused by a large dust storm," Ruf said.

The image shows an artist’s illustration of a light-
ning bolt during a dust storm on Mars.

http://www.marsdaily.com/reports/Evidence Found Of Lightning On Mars 999.html
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Second Karoo Star Party

The ASSA Pretoria Centre wants to hold its second National Karoo Star Party during the long
weekend of 6 to 9 August 2010 about 20 km north of Britstown in the Karoo, right next to the N12
at the Kambro Padstal. The reason for this locality, apart from the fabulous Karoo skies, is that it
is almost exactly halfway between Gauteng and the Cape Town area, so we can all drive the
same distance to the site. The first event of this type was held during April 2009 and proved to be
a big success. The Karoo lived up to its reputation and provided magnificent views to those lucky
enough to be present.
More information from:

Johan Smit, cellphone: 0728062939, e-mail: JohanS@firsttech.co.za

Danie Barnardo, cellphone: 0845886668, e-mail: daniebar@telkomsa.net
To book, please contact Wilma Strauss, the Manager of Kambro directly at 0833056668 or at e-
mail: kambro@worldonline.co.za. You can also view their website (with a report on last year’s
star party at: http://www.kambroaccom.co.za/

UFQO'’s spotted over South Africa

Two rapidly moving UFO’s were spotted over South Africa during the evening of Sunday the 18"
of October 2009. They were seen from Johannesburg to Hermanus and even from Namibia.

http://www.saao.ac.za/no cache/public-info/news/news/article/164/16/

http://www.astronomical.co.za/gallery.htm

A real whopper: black hole is the most massive know n

The most massive black hole yet
weighed lurks at the heart of the rela-
tively nearby giant elliptical galaxy
M87. The super massive black hole is
two to three times heftier than previ-
ously thought, a new model showed,
weighing in at a whopping 6.4 billion
solar masses . The new measure
suggests that other black holes in
nearby large galaxies could also be
much heftier than current measure-
ments suggest, and it could help as-
tronomers solve a longstanding puz-
zle about galaxy development. "We
did not expect it at all,” said team
member Karl Gebhardt.

This composite of optical, radio and X-ray data reveals M87.
http://www.space.com/scienceastronomy/090608-aas-black-hole-masses.html

Starwaders

Neville Young gave a short talk about his constellation jigsaw puzzles at a recent monthly meet-
ing. His website http://www.starwaders.com/ is now live and he would welcome your comments.
By the way - he reminds you that members of our Centre of ASSA can have the puzzles for free!

THERE WILL BE NO NEWSLETTER, NO MONTHLY MEETING AND NO OBSERVING EVE-
NING IN DECEMBER. A COPY OF “SKY GUIDE AFRICA SOUTH 2010" WILL BE SENT TO
EACH MEMBER AS SOON AS THEY ARE RECEIVED FROM THE P UBLISHERS.
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NGC 4261

The giant elliptical galaxy NGC 4261 is one of the 12 brightest galaxies in the Virgo Cluster and
is located 45 million light-years away. For the story behind the images below, see

http://hubblesite.org/newscenter/archive/releases/1992/27/image/b/
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