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Observatory Star Viewing Nights
gin on Friday Sept 17th.

“Where is that damn Alpha Centauri?”. Eager to commence the star-viewing season early, POVG
secretary John Morris, gets the 14” ready for the ‘daytime’ sky-viewing tours.

In this issue: POVG's Meeting Minutes Phases of the Moon
Dates & Times for Vollie Training and Meeting Nights
Astronomy news & events for July
Comet Wild Saturn’s Rings




NASA Spacecraft Reveals Surprising
Anatomy Of A Comet: Comet Wild 2

These 12 images are a good representation of the closest images of comet Wild 2. The tem-
poral sequence starts at the upper left and continues left to right on the first three rows. The
overexposed and out-of-sequence images at the bottom are long exposures t aken for
autonomous tracking and vield the best jet images. All images were scaled to a constant
image scale. htp//stardust jpl.nasa.govhighres/1097899fig1.ipg
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Anatomy Of A Comet: Comet Wild 2

Findings from a historic encounter
between NASA's Stardust spacecraft and a
comet have revealed a much stranger world
than previously believed. The comet’s rigid
surface, dotted with towering pinnacles,
plunging craters, steep cliffs, and dozens of
jets spewing violently, has surprised scien-
tists.

“We thought Comet Wild 2 would be like
a dirty, black, fluffy snowball,” said Stardust
Principal Investigator Dr. Donald Brownlee
of the University of Washington, Seattle.
“Instead, it was mind-boggling to see the
diverse landscape in the first pictures from
Stardust, including spires, pits and craters,
which must be supported by a cohesive sur-
face.”

Stardust gathered the images on Jan. 2,
2004, when it flew 236 kilometres (zbout
147 miles) from Wild 2. The flyby yielded
the most detailed, high-resolution comet
images ever.

“We know Wild 2 has features sculpted
by many processes. It may tum out to be
typical of other comets, but it is unlike any
other type of solar system body,” Brownlee
said. He is lead author of one of four
Stardust papers appearing in the Fri., June
18, issue of Science. “We're fortunate that
nature gave us such a rich object to study.”

Stardust images show pinnacles 100

meters tall (328 feef), and craters more
than 150 meters deep (492 feet). Some
craters have a round central pit surrounded
by ragged, ejected material, while others
have a flat floor and straight sides. The
diameter of one large crater, called Left
Foot, is one fifth of the surface of the comet.
Left Foot is one kilometre (.62 miles)
across, while the entire comet is only five
kilometres (3.1 miles) across.

“Another big surprise was the abun-
dance and behaviour of jets of particles
shooting up from the comet’s surface. We
expected a couple of jets, but saw more than
two dozen in the brief flyby,” said De
Benton Clark, chief scientist of space explo-
ration systems, Lockheed Martin Space
Systems, Denver

The team predicted the jets would shoot
up for a short distance, and then be dis-
persed into a halo around Wild 2. Instead,
some superspeedy jets remained intact, like
blasts of water from a powerful garden hose.
This phenomenon created quite a wild ride
for Stardust during the encounter.

“Stardust was absohtely pummelled. It
flew through three huge jets that bombard-
ed the spacecraft with about a million parti-
cles per second,” said Thomas Duxbury,
Stardust project manager at NASA’ Jet
Propulsion Laboratory, Pasadena, Calif.
Twelve particles, some larger than a bullet,

penetrated the top layer of the spacecraft’s

protective shield.

The violent jets may form when the Sun
shines on icy areas near or just below the
comet’s surface. The solid ice becomes a gas
without going through a liquid phase.
Escaping into the vacuum of space, the jets
blast out at hundreds of kilometres per
hour.

The Stardust team theorises sublimation
and object hits may have created the
comet’s distinct features. Some features may
have formed billions of years ago, when life
began on Earth, Brownlee said. Particles
collected by Stardust during the Wild 2
encounter may help unscramble the secrets
of how the solar system formed.

Stardust was launched in 1999. 1t is
zooming back to Earth with thousands of
captured particles tucked inside a capsule.
The capsule will make a soft landing in the
Utah desert in January 2006. The samples
will be analysed at the planetary material
curatorial facility at NASA’s Johnson Space
Centre, Houston.

Comets have been objects of fascination
through the ages. Many scientists believe
they delivered carbon and water, life’s build-
ing blocks, to Earth. Yet their destructive
potential is illustrated by the widely held
theory that a comet or asteroid wiped out
the dinosaurs. To view Stardust images on
the Internet, visit-http://stardust jpl.nasa.gov
or http://photojoumal jpl.nasa.gov/ .

Link found between Earth’s oceans and Jupiter’s bands

Scientists have discovered a striking sim-
ilarity between certain ocean currents on
Earth and the bands that characterize the
surface of large, gaseous planets like Jupiter

Boris Galperin of the University of South
Florida's College of Marine Science in Saint
Petersburg and colleagues in the United
States, Israel, and Japan report their find-
ings later this month in Geophysical
Research Letters, published by the American
Geophysical Union.

“The banded structure of Jupiter has
long been a subject of fascination and
intensive research,” says Galperin, a physi-
cal oceanographer who analyses turbulence
theory and applies theory and numerical
modelling to analyse planetary processes.
"The visible bands on Jupiter are formed by
clouds moving along a stable set of alter-

nating flows.”

Galperin and his colleagues have discov-
ered that oceans on Earth also harbour sta-
ble alternating bands of current that, when
modelled, are similar to the bands on
Jupiter, due to the same kinds of "jets.” “We
think this resemblance is more than just
visual," says Galperin. “The energy spec-
trum of the oceanic jets obeys a power law
that fits the spectra of zonal flows on the
outer planefs.”

The observation begs the question of
whether these similar phenomena are root-
ed in similar physical forces. "To answer
this question,” says Galperin, "one needs to
determine what physical processes govern
the large-scale dynamics in both systems."

According to Galperin, there is a similar-
ity in the forcing agents for planetary and
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oceanic circulations. The study maintains
that both sets of zonal jets -- the ocean's
bands of currents and the bands of Jupiter's
clouds - are the result of an underlying
turbulent flow regime common in nature.

Comparing the energy specira on giant
planets and in Earth's oceans can yield
valuable information about the transport
properties of the oceans, says Galperin, espe-
cially about the strongest currents in the
mid-depth ocean. "The implications of
these findings for climate research on Earth
and the designs of future outer space obser-
vational studies are important,” he says.

The study was funded by the U.S. Army
Research Office and the Istael Science
Foundation.
http://spaceflightnow.com/news/n0406/22b
andsocean/
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as never before. Its swirling arms spin out-
ward from a central bulge of light, which is
outlined by a ring of actively forming stars,
http://spaceflightnow.com/news/n0406/28sp
itzergalaxy/

SATURN'S ROTATION 1S A PUZZLE
On approach to Saturn, data obtained by
the Cassini spacecraft are already posing a
puzzling question: How long is the day on
Saturn? Cassini took readings of the day-
length indicator regarded as most reliable
— the thythm of natural radio signals
from the planet. The result was 6 minutes
longer than that measured by the Voyager 1
and Voyager 2 spacecraft, which flew by
Saturn in 1980 and 1981. http//spaceflight-
now.com/cassini/040628radio himl

CAMERA TO SHOOT FIRST DIRECT
IMAGES OF EXOPLANETS

A University of Arizona astronomer and his
collaborators are using a novel camera to
hunt for extra solar planets. Their camera
has already made stunning images of
Saturn’s moon, Titan, and discovered an
object just 27times the mass of Jupiter. They
hope the camera will be the first to directly
photograph faint gas-giants similar to
Jupiter in solar systems beyond our own.
http//spaceflightnow.com/news/n0406/26ex
oplanets/

SCIENTISTS DISCOVER TWO NEW
INTERSTELLAR MOLECULES

A team of scientists using the Green Bank
Telescope has discovered two new molecules
in an interstellar cloud near the Centre of
the Milky Way Galaxy. This discovery is
already helping astronomers better under-
stand the complex processes by which large
molecules form in space. http//spaceflight-
now.com/news/n0406/27molecules/

SPACECRAFT THAT THINK FOR
THEMSELVES DEVELOPED

There’s nothing worse than a satellite that
can’t make decisions. Rather than organiz-
ing data, it simply spews out everything it
collects, swamping scientists with huge
amounts of information. It's like getting a
newspaper with no headlines or section
pages in which all the stories are strung
together end-to-end.
http://spaceflightnow.com/news/n0406/26a
utonomous/

MARS SCIENTISTS MARVEL AT MYSTERI-

Astro News

0US ROCK FORMATION
NASASs two Mars rovers, well past their 90-
day prime missions, have entered a dramat-
ic new phase of exploration. The
Opportunity rover is working its way down a
steep slope into Endurance Crater, slowly
creeping back in time as it discovers older
and clearly different type rocks.Evidence is
mounting that shallow seas once pooled in
this region,periodically drying out and
reforming. On the other side of Mars, Spirit
has found one of the strangest rocks discov-
ered to date, one that defies easy explana-
tion.
http://spaceflightnow.com/mars/mera/0406
25formations.html

PHOEBE MOON LIKELY BORN IN
OUTER SOLAR SYSTEM

A unweiled a spectacular high-resolution
mosaic of Saturn’s enigmatic moon Phoebe
Wednesday, along with other data from the
Saturn-bound Cassini probe showing the
moon formed in the extreme outer solar
systern and later was captured by the ringed
planet’s gravity.
hittp://spaceflightnowcom/cassini/040623ph
oehehighres.htmINASA science release:
http://spaceflightnow.com/cassini/040623ph
oebe.html

SPACE PROBES TRACK BLAST WAVE

THROUGH SOLAR SYSTEM

A fleet of spacecraft dispersed throughout

the solar system gave the best

picture to date of the effects of blast waves

from solar storms as they

propagate through the solar system.

hitp://spaceflightnow.com/news/n0407/08s0

larflare/

FREE HUBBLE HOME SOFTWARE NOW
AVATLABLE

For many years astronomical images from
the world's telescopes were
reserved for an elite of astronomers and
technical people. Now anyone with
a desktop computer running Adobe
Photoshop software can try their hand at
crafting astronomical images as beautiful
as those from the Hubble Space
Telescope.
hitp://spaceflightnow.com/news/n0407/08hs
tsoftware/

JONE BOOTID METEORS:
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Earth is heading for a cloud of dust shed by
Comet Pons-Winnecke in the 19th century.
An encounter with the clovd might
produce a pleasing meteor shower before
sunrise on Wednesday, June 230d.

Or not. Forecasters aren't sure, If 2 shower
materialises, sky watchers in

western North America and across the
Pacific Ocean are favoured to see it,

EARTH HAS 'BLUEBERRIES' JUST LIKE
THE MARS ROVER FOUND

Ewen before marble-shaped pebbles nick-
named “blueberries” were discovered
on Mars by the Opportunity rover, University
of Utah geologists studied
similar rocks in Utah's national parks and
predicted such stones would be
found on the Red Planet.
http://spaceflightnow.com/news/n0406/16bl
ueberries/

SPIRIT, SHOWING SIGNS OF OLD AGE,
REACHES COLUMBIA HILLS

After five months on the frigid surface of
Mars, one of NASA's hardy
rovers is finally beginning to succumb to
old age, developing a robotic
form of arthritis that could limit its ability
to climb steep slopes,
officials said Tuesday.
http//spaceflightnow.com/mars/mera/0406
15spiritwheel htm!
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Vollie Profiie:
Frank Bilki

Observatory: Night viewing volunteer

Frank’s interest in astronomy began early,
and he still possesses a book he wrote in
primary school, entitled Progect (sic)
Astronomy, complete with freehand draw-
ings of the Solar System and Satum V rock-
ets. His first telescope was a six-inch
Newtonian purchased af auction. “Looking
back,” he reflected, “I now realise that it
was in woeful shape. It was pier mounted
with no latitude adjustment — not that it
mattered as [ had the pier set up backwards
anyway. The mirror was damaged and bare-
ly reflective, and the eyepiece was from an
old microscope, held in with sticky tape.”
But, it provided his first views of the moon
and the occasional planet.

Nowadays his astronomical pursuits
range from folklore and history, to pro-
gramming and mathematics, to photogra-
phy. Outside of astronomy, Frank’s interests
include yet more photography—he’s twice
won Sky and Space Readers’ Photos and
sells the occasional fine art photographic
print—and bonsai gardening,

Frank, a Taurus, lives in Willetton with
wife Donna and their cat Lucy. A geologist
by training, he now works as Consulting
Manager at Micromine, 2 Nedlands compa-
ny that develops software for the mining
and exploration industries. Part of his work
involves training and public speaking, abil-
ities that he also enjoys putting to use dur-
ing night viewing sessions.

Email:  fp.dLbilki@optusnet.com.au or
fbilki@micromine.com.au

PLEASE SEND ME YOUR PRO-
FILE FOR INCLUSION IN THE

NEXT NEWSLETTER.
JEFF ALCROFT. ED

POVG Positions Vacant

HELP WANTED

POVG Assistants
Urgently Required
3 positions available

Newspaper article collators

One person (plus deputy) to collect
newspaper arficles relating to Perth
Observatory and other local
astronomy/astrophysics activities.

Duties: Scan local newspapers, and the
like, for relevant articles. Remove articles
from the newspaper. Clearly print sotirce
and date on article. Forward articles to
Observatory in a timely manner (say af least
every two weeks).

Deputy to stand in for short periods
when requested. Record and report number
of hours the incumbents have spent on the

project. These positions are ongoing.

Contact Jamie Biggs for further information
or to apply. Applications close 2004/07/01.
Dr James Biggs

Government Astronomer/Ditector

Perth Observatory

Data analysist

One person to analyse BoM hourly
weather data (from 1998) for Perth
Observatory (Bickley). Ultimately, they will
produce a report with annual averages of
wind speed and direction, and relative
humidity, as a function of season and time,
as well the standard deviation of the quanti-
ties.

The successful candidate will probably
need familiarity with software such as MS
Access and Excel (available at the
Observatory), or any other similar software
package. It is anticipated that this work
should take about 50 hours to complete.

337 Walnut Rd, Bickle. 6076 WA
e-mail: jamieb@calm.wa.govau
ph: +61 8 9293 8255

mob: 0407 977 747

fax: +61 8 9293 8138

PHASES OF THE MOON FOR 2004

New Moon First Quarter Full Moon
Last Quarter

Jan 7 23:40 Jan 15 1246
Jan22 0505 Jan29 14:03 Feb 6 1647 Feb 13 21140
Feb20 17:18 Feb28 1124 Mar 7 0714  Mar 14 05:01
Mar 21 06:41 Mar29 0748 Apr 5 19:03 Apr 12 11:46
Apr19 21:21 Apr28 01:32 May 5 04:33 May 11 19:04
May 19 1262 May27 1557 Jun 3 1219 Jun 10 04:.02
Jun 18 04:27  Jun26 03:08 JNIEEEERIcREl Jul 9 1533
Jut17 1924 Jul 25 1137 Aug 1 0205  Aug 8 06.01
Aug 16 09:24 Aug23 1812 Aug30 10:22 Sep 6 23:10
Sep 14 2229 Sep21 2353 Sep28 21:09 Oct 6 1812
Oct14 1048 Oct21 0559 Oct28 11:07 Nov 5 1353
Nov 12 2227 Nov19 13:50 Nov27 0407 Dec 5 0853
Dec12 09:29 Dec 19 00140 Dec26 23:06
hitp:/iwwen. wa.gov.aufperthok Bhim
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