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SONGS OF THE STARS - THE REAL MUSIC OF THE SPHERES

The ancient Greeks believed that
the planets and stars were imbed-
ded in crystal spheres that hummed
as they spun around the heavens,
making the “music of the spheres.”
Pythagoras thought that the orbits
of the planets have harmonic
relationships.

Johannes Kepler centuries later
was so enamoured with
Pythagoras’ idea that in the early
1600s he spent years trying to dis-
cover harmonic relationships
among the periods of the planets in
their orbits, but ended up proving
otherwise.

For nearly 400 years the idea of
the music of the spheres lan-
guished. But in the 1970s scientists
began discovering the sun and
other stars actually sing, nnging
from sound waves in them that
cause them to vibrate, get hotter
and cooler, brighter and dimmer,
bigger and smaller and change
shape. These sound waves cannot
get out of the star into the vacuum
of space, so we do not “hear”
them directly. But scientists can
detect that the sounds are there.

Using what is now known as
asteroseismology - the seismology
of the stars -~ scientists can “look”
beneath the surfaces of the stars
right into the utterly unearthly
maelstrom -of the giant nuclear
reactors that make up their cores.

Kurtz’s lecture will introduce
sound and the physics of musical
instruments, and show the seismol-
ogy of the stars (including an
amazing group of the strangest
stars in the sky discovered by the
lecturer).

Guests also will discover how
some singing stars, the Cepheids,
helped Edwin Hubble discover the
expansion of the universe; they
will hear about the possibility of
giant “diamonds” the size of the
Earth, and they have the chance to
hear the stars with their very low
frequency sounds shifted up into
the audible range.

Professor Don Kurtz was born and
raised in San Diego, California and
received his PhD in astronomy
from the University of Texas. He
worked for 24 years in South
Africa where he was professor of
astronomy at the University of
Cape Town. He is now professor
in the Centre for Astrophysics of
the University of Central
Lancashire. He has observed over
1500 nights at observatories all
over the world, discovered the
entire class of pulsating stars known
as the rapidly oscillating peculiar A
stars, and has well over 200 profes-
sional publications.

He is visiting Perth to lecture
on his way to New Zealand for the

International Astronomical Union
Colloquium 193 on stellar pulsa-
tion for which he is the co-chair of
the scientific organising committee,
and then on the International
Astronomical Union General
Assembly in Sydney where he is
keynote speaker at Joint Discussion
12 on Solar and Solar-like
Oscillations.

He is past president of the
International Astronomical Union
Commission 27 on Variable Stars.
He enjoys public speaking and has
decades of experience lecturing all
over the world - on cruise ships, at
planetariums, in game reserves in
Africa, to business people, as an
after-dinner speaker, to schools, in
fact, to everyone interested in the
wonder of astronomy.

Perth Obs vollies get free entry,
but PLEASE BOOK A TICKET.

VENUE: Ehzabeth Jolley Lecture
Theatre, Curtin Uni (enter the
Uni from the SW side)

DATE: Wednesday 2 July 2003
TIME: 7:30pm

COST: $5 (call Perth Observatory
to book tickets)

— Dr James Biggs
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MARS ORBITER EYES PHOBOS OVER PLANET'S HORIZON

Images from the Mars Orbiter
Camera aboard NASA’s Mars
Global Surveyor capture a faint
yet distinct glimpse of the elusive
Phobos, the larger and innermost
of Mars’ two moons. The moon,
which usually rises in the west and
moves rapidly across the sky to set
in the east twice a day, is shown
setting over Mars’ afternoon hori-
zon.

Phobos is so close to the mar-
tian surface (less than 6,000 kilo-
meters or 3,728 miles away), it
only appears above the horizon at
any instant from less than a third of
the planet’s surface.

From the areas where it is visible,
Phobos looks only half as large as
Earth’s full moon. Like our satel-
lice, it always keeps the same side
facing Mars. The tiny moon is also
one of the darkest and mostly col-
orless (dark grey) objects in the
solar system, so for the color image
two exposures were needed to see
it next to Mars. The faint orange-
red hue seen in the wide-angle

image is a combination of the light
coming from Mars and the way the
camera processes the image.

On June 1, the Mars Global
Surveyor spacecraft was slewed
eastward to capture these views of
the inner moon, Phobos, shortly
before it set over the afternoon
limb. Credit: NASA/JPL/Malin
Space Science Systems
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The top picture is a high-reso-
lution image that shows Phobos’
“trailing” hemisphere (the part
facing opposite the direction of its
orbit). At a range of 9,670 kilome-
ters (6,009 miles), this image has a
resolution of 35.9 meters (117.8
feet) per pixel. The image width
(diagonal from lower left to upper
right) is just over 24 kilometers
(15 miles).

A high resolution image of Phobos was taken by Mars Global Surveyor
from about 6,010 miles away. Credit: NASA/JPL/Malin Space Science

Systems
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UNIVERSE SLIGHTLY SIMPLER THAN EXPECTED

The universe just became a little
less mysterious. Using images from
the Hubble Space Telescope,
astronomers at the University of
Florida have concluded that two of
the most common types of galaxies
in the universe are in realty differ-
ent versions of the same thing. In
spite of their similar-sounding
names, astronomers had for decades
considered “dwarf elliptical” and
“giant elliptical” galaxies to be
unique.

The findings, fundamentally
alter astronomers’ understanding of
these important components of the
universe, making it easier to
understand how galaxies form in
the first place. “This helps to sim-
phify the unmverse because we
replace two distinct galaxy types
with one,” said Alister Graham, a
UF astronomer and lead author of
the paper. “But the implications go
beyond mere astronomical taxono-
my. Astronomers had thought the
formation mechanisms for these
objects must be different, but
instead there is a unifying con-
struction process.”

Galaxies, the building blocks of
the visible universe, are enormous
systems of stars bound together by
gravity and scattered throughout
space. There are several different
types, or shapes. For example, the
Milky Way galaxy, in which the
Earth resides, is a “spiral” galaxy, so

named because its disk-like shape
has an embedded spiral arm
pattern. Other galaxies are known
as “mrregular” galaxies because they
do not have distinct shapes. But
together, dwarf and giant elliptical
galaxies are the most common.

For the past two decades,
astronomers have considered giant
elliptical galaxies, which contain
hundreds of billions of stars, and
dwarf elliptical galaxies, which typ-
ically contain less than one billion
stars, as completely separate sys-
tems. In many ways it was a natural
distinction: Not only do giant
elliptical galaxies contain more
stars, but the stars ako are more
closely packed toward the centers
of such galaxies. In other words,
the overall distribution of stars
appeared to be fundamentally dif-
ferent.

Graham with Rafael Guzmidn,
decided to take a second look at
the accepted wisdom. The pair
analyzed images of dwarf elliptical
galaxies taken by the Hubble Space
Telescope and combined their
results with previously collected
data on over 200 galaxies. The
resulting sample revealed that the
structural properties of the galaxies
vanied continuously between the
allegedly different dwarf and giant
galaxy classes; in other words, these
two types were just relatively
extreme versions of the same
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object—putting to rest a “very
puzzling” question.

In astronomy, like in physical
anthropology, there is a deep con-
nection between the classification
of species and their evolutionary
connections. The bottom hine is
that the new work of Graham and
Guzmin has made life a little bit
simpler for those of us who want
to understand how galaxies are
formed and have evolved.

In recent years, Graham said, a
number of studies had revealed that
the innermost centers of giant
elliptical galaxies - the inner 1 per-
cent - had been scoured out or
emptied of stars. Astronomers sus-
pect that massive black holes are
responsible, gravitationally hurling
away any stars that ventured too
near and devouring the stars
that came in really close.

This scouring phenomenon had
tended to dim the centers of glant
elliptical galaxies, which ran count-
er to the trend that bigger galaxies
tend to have brighter centers. The
dimming phenomenon was also
one reason astronomers had con-
cluded dwarf and giant galaxies
must be different types.

Building on recent revelations
showing a strong connection
between the mass of the central
black holes and the properties of
their host galaxies, Graham and his
colleagues introduced a new math-
ematical model that simultaneously
describes the distribution of stars in
the inner and outer parts of the
galaxy.

“It was only after allowing for
the modification of the cores by
the black holes that we were able
to fully unify the dwarf and giant
galaxy population,” Graham said.
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COMING EVENTS FOR JULY

2nd - 4th - Moon passes Jupiter and Regulus (the brightest star in the constellation Leo The Lion){evening sky).
3rd ~ Asteroid 1999 LT7 near-Earth flyby (0.070 AU).

4th - Earth at Aphelion (1.017 AU From Sun).

4th - Henrietta Leavitt’s 135th Birthday (1868)

8th - Venus Passes 0.8 Degrees From Saturn

11th ~ Moon at pengree

14th - Full Moon. Avoid nights around this date for star parties.

14th - Asteroid 1566 Icarus closest approach to Earth (0.978 AU).

17th - Moon Occults Mars

19th ~ Asteroid (976) Benjamina occults a 5.7 magnitude star (easily visible in binoculars) (evening sky).

Parts of Southern Australia will see this easily visible occultation. For more information, visit
http://www.netstevepr.com/Asteroids/special/0719_976.htm.

20th - Asteroid 2000 OL8 near-Earth flyby (0.055 AU).

23rd - Moon at apogee

26th ~ Mercury and Jupiter conjunction. Look low on the North Western horizon for two bright ‘stars’ close
together (evening sky).

26th - Mercury Passes 0.3 Degrees From Jupiter

26th - Asteroid 2000 PHS5 near-Earth flyby (0.012 AU).

29th - South Delta~Aquarids Meteor Shower Peak.

30th. - Mercury and Regulus conjunction (evening sky).

31st & August 1st - Moon passes Jupiter, Mercury and Regulus (the brightest star in the constellation Leo The
Lion). Low on the Western horizon but worth a look (evening sky).

31st - Mars Stationary
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ABORIGINAL CONSTELLATION OF THE MONTH - JULY: INGALPIR — THE CROCODILE

For the most part, when
we view a constellation we can
only wonder at what mind-altering
drugs that constellation’s authors
were using when they invented it.
However, the constellation that we
know as Scorpius is a notable
exception to the rule. It really does
look like a scorpion, complete with
head and stinger.

Aboriginal sky watchers
knew Scorpius as Ingalpir the croc-
odile, and once again it actually
resembles its namesake. Members
of Australia’s northern tribes feared
crocodiles and have created many
legends about those who have no
respect for these dangerous amimals.
Some groups even saw three men
within the crocodile, one playing
the didgeridoo and the other two . 4

singing and clapping sticks. star was known to Greek ter M4, and the open clusters M6

For others, Ingalpir’s astronomers as Antares, which (the Butterfly cluster) and M7, also
appearance in early morning means ‘Rival of Mars’, because of lie within the scorpion’s boundary.
December skies meant that Malay its redness. In Greek mythology, And of course, when we look in
traders would arrive to exchange Scorpius was the scorpion that the direction of Scorpius and
knives and axes for sea cucumber, killed Orion. To the Romans it Sagittarius, we are looking towards
which they would trade to the was Cor Scorpionis, which means the centre of our own Milky Way
Chinese. ‘heart of the scorpion’. For galaxy.

Aboriginal sky watchers, it was Frank Bilki

Astronomically, Scorpius

is a very rich region. Its brightest known as Djuit. The globular clus-
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