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Club News:

The latest of our “dinner and a movie” meetings was held on March 24th at Morgan Outdoors in
Livingston Manor. The meeting was attended by about twenty people. The PBS/Nova documentary
“Voyage to the Mystery Moons” was shown. The film presented a detailed account of the NASA
Cassini/Huygens mission to Saturn and its largest moon Titan. Two questions and answer segments
were moderated by Jim McKeegan. Alan Chao provided his laptop computer and projector to show
the DVD. The film spurred numerous questions from the audience and was well received. Everyone
seemed to enjoy the film as well as the pizza that was served for dinner.

The Northeast Astronomy Forum will be held at Rockland County Community College on April
28t and 19t.  Our club has been offered a free space for a table on the balcony for the show. Right
now it looks like we will be there on Saturday the 28th. Anyone wishing to volunteer to help attend
to our table can contact John at kocis@verizon.net. The table worked out well for us last year and
gave the club some exposure. We handed out observing schedules, newsletters, as well a NASA
literature.

The March 17th and 24th observation session was canceled due to poor weather. The April
observation sessions are scheduled for the 14th and the 21st.

Anyone interested in borrowing our astronomy books, Stardate audio CDs, astronomy computer
CDs and DVDs, or a Meade eight inch reflector telescope please contact John at 791-5240 or
kocis@verizon.net.

Astronomy News:
Here are some articles from various NASA sources that might be of interest.

NEWS RELEASE: 2007-023 March 7,2007

NASA Mission Finds Link Between Big and Small Stellar Blasts

Proof that certain double star systems can erupt in full-blown explosions and then continue to flare
up with smaller bursts has been spotted by the ultraviolet eyes of NASA’s Galaxy Evolution Explorer.

The finding bolsters a 20-year-old theory that suggests such double-star, or binary systems, should
eventually undergo both types of explosion, rather than just one or the other. It implies the systems
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probably cycle between two blast types, hiccupping every few weeks with small surges until the next
giant outburst about 10,000 years later.

“The new images are the strongest evidence yet in favor of the cyclic evolution of these binary stars,”
said Dr. Mike Shara of the American Museum of Natural History, New York, lead author of a new
paper that details the finding in the March 8 issue of the journal Nature. “It’s gratifying to see such
strong evidence for this theory finally emerge after all this time.”

The new discovery centers around Z Camelopardalis (Z Cam), a stellar system that astronomers have
long known to be a cataclysmic binary — a system featuring a collapsed, dead star, or white dwarf,
which behaves like a vampire sucking hydrogen-rich matter from a companion star. The stolen
material forms a rotating disk of gas and dust around the white dwarf.

Astronomers divide cataclysmic binaries into two classes — dwarf novae, which erupt in smaller,
" hiccup-like" blasts, and classical novae, which undergo huge explosions. Classical novae explosions
are 10,000 to a million times brighter than those of dwarf novae, and they leave behind large shells
of shocked gas.

About 530 light years from Earth, Z Cam was one of the first dwarf novae ever detected. For
decades, observers have watched the system hiccup with regular outbursts. It brightens about 40-fold
every 3 weeks or so, when an instability causes some of the material drawn by the stellar vampire to
crash onto the white dwarf’s surface.

Theory holds that Z Cam and other recurring dwarf novae should eventually accumulate enough
matter and pressure from their swirling disks of hydrogen to trigger gigantic hydrogen bombs -
classical novae explosions. But no one had found definitive evidence that a binary had experienced
both types of blasts until the Galaxy Evolution Explorer's observations of Z Cam, which began in
2003.

That’s when Dr. Mark Seibert of the Carnegie Institution of Washington in Pasadena, Calif.,
serendipitously noticed a never-before-seen arc and linear features surrounding Z Cam in imaging
data the Galaxy Evolution Explorer collected during its Survey of Nearby Galaxies. The features
indicated the presence of a massive shell around Z Cam — evidence that the dwarf nova had in fact
undergone a classical nova explosion a few thousand years ago.

Previous observations had failed to reveal the massive shell because it cannot be easily detected at
optical wavelengths. It is, however, easily seen at the ultraviolet wavelengths detected by the Galaxy
Evolution Explorer.

“You could actually see it immediately,” Seibert said. “But we had to convince ourselves that we were
really seeing a nova remnant.”

Narrowband images from Kitt Peak National Observatory near Tucson, Ariz., Palomar Observatory
near San Diego, Calif., and the Wise Observatory near Mizpe Ramon, Israel, along with optical



spectroscopic measurements made at the Lick Observatory near San Jose, Calif., by other team
members confirmed that the structures detected in the Galaxy Evolution Explorer imaging data were
indeed a massive shell of gas surrounding Z Cam.

The authors of the new paper write that Z Cam’s classical nova explosion must have been quite
spectacular. “During that eruption,” they write, “it must have become, for a few days or weeks, one
of the brightest stars in the sky.”

More information on the Galaxy Evolution Explorer is online at http://www.nasa.gov/

galex and http://www.galex.caltech.edu .

Caltech leads the Galaxy Evolution Explorer mission and is responsible for science operations and
data analysis. NASA’s Jet Propulsion Laboratory, also in Pasadena, manages the mission and built the
science instrument. JPL is a division of Caltech. The Galaxy Evolution Explorer mission was
developed under NASA’s Explorer Program managed by the Goddard Space Flight Center,
Greenbelt, Md. Researchers sponsored by Yonsei University in South Korea and the Centre National
d’Etudes Spatiales (CNES) in France collaborated on this mission.

-end-

Image Advisory: 2007-034 March 27,2007

Cassini Images Bizarre Hexagon on Saturn

Pasadena, Calif. -- An odd, six-sided, honeycomb-shaped feature circling the entire north pole of
Saturn has captured the interest of scientists with NASA's Cassini mission.

NASA's Voyager 1 and 2 spacecraft imaged the feature over two decades ago. The fact that it has
appeared in Cassini images indicates that it is a long-lived feature. A second hexagon, significantly
darker than the brighter historical feature, is also visible in the Cassini pictures. The spacecraft's
visual and infrared mapping spectrometer is the first instrument to capture the entire hexagon feature

in one image.

" This is a very strange feature, lying in a precise geometric fashion with six nearly equally straight
sides, " said Kevin Baines, atmospheric expert and member of Cassini's visual and infrared mapping
spectrometer team at NASA's Jet Propulsion Laboratory, Pasadena, Calif. "We've never seen anything
like this on any other planet. Indeed, Saturn's thick atmosphere where circularly-shaped waves and
convective cells dominate is perhaps the last place you'd expect to see such a six-sided geometric
figure, yet there it is."

The hexagon is similar to Earth's polar vortex, which has winds blowing in a circular pattern around
the polar region. On Saturn, the vortex has a hexagonal rather than circular shape. The hexagon is
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nearly 25,000 kilometers (15,000 miles) across. Nearly four Earths could fit inside it.

The new images taken in thermal-infrared light show the hexagon extends much deeper down into
the atmosphere than previously expected, some 100 kilometers (60 miles)below the cloud tops. A
system of clouds lies within the hexagon. The clouds appear to be whipping around the hexagon like

cars on a racetrack.

" It's amazing to see such striking differences on opposite ends of Saturn's poles, " said Bob Brown,
team leader of the Cassini visual and infrared mapping spectrometer, University of Arizona, Tucson.
" At the south pole we have what appears to be a hurricane with a giant eye, and at the north pole of
Saturn we have this geometric feature, which is completely different.”

The Saturn north pole hexagon has not been visible to Cassini's visual cameras, because it's winter in
that area, so the hexagon is under the cover of the long polar night, which lasts about 15 years. The
infrared mapping spectrometer can image Saturn in both daytime and nighttime conditions and see
deep inside. It imaged the feature with thermal wavelengths near 5 microns (seven times the
wavelength visible to the human eye) during a 12-day period beginning on Oct. 30, 2006. As winter
wanes over the next two years, the feature may become visible to the visual cameras.

Based on the new images and more information on the depth of the feature, scientists think it is not
linked to Saturn's radio emissions or to auroral activity, as once contemplated, even though Saturn's

northern aurora lies nearly overhead.

The hexagon appears to have remained fixed with Saturn's rotation rate and axis since first glimpsed

by Voyager 26 years ago. The actual rotation rate of Saturn is still uncertain.

" Once we understand its dynamical nature, this long-lived, deep-seated polar hexagon may give us a

clue to the true rotation rate of the deep atmosphere and perhaps the interior," added Baines.

The hexagon images and movie, including the north polar auroras are available at: heep://

www.nasa.gov/cassini and http://saturn.jpl.nasa.gov

and http://wwwvims.lpl.arizona.edu .

The Cassini-Huygens mission is a cooperative project of NASA, the European Space Agency and the
Italian Space Agency. The Jet Propulsion Laboratory, a division of the California Institute of
Technology in Pasadena, manages the Cassini-Huygens mission for NASA's Science Mission
Directorate, Washington. The Cassini orbiter was designed, developed and assembled at JPL. The
Visual and Infrared Mapping Spectrometer team is based at the University of Arizona.

-end-


http://www.nasa.gov/cassini
http://www.nasa.gov/cassini
http://www.nasa.gov/cassini
http://www.nasa.gov/cassini
http://saturn.jpl.nasa.gov
http://saturn.jpl.nasa.gov
http://wwwvims.lpl.arizona.edu
http://wwwvims.lpl.arizona.edu

News Release: 2007-026 March 13,2007
Cassini Spacecraft Images Seas on Saturn's Moon Titan

Instruments on NASA's Cassini spacecraft have found evidence for seas, likely filled

with liquid methane or ethane, in the high northern latitudes of Saturn's moon Titan. One
such feature is larger than any of the Great Lakes of North America and is about the same
size as several seas on Earth.

Cassini's radar instrument imaged several very dark features near Titan's north pole.
Much larger than similar features seen before on Titan, the largest dark feature measures
at least 100,000 square kilometers (39,000 square miles). Since the radar has caught only
a portion of each of these features, only their minimum size is known. Titan is the second
largest moon in the solar system and is about 50 percent larger than Earth's moon.

"We've long hypothesized about oceans on Titan and now with multiple instruments we
have a first indication of seas that dwarf the lakes seen previously," said Dr. Jonathan
Lunine, Cassini interdisciplinary scientist at the University of Arizona, Tucson.

While there is no definitive proof yet that these seas contain liquid, their shape, their dark
appearance in radar that indicates smoothness, and their other properties point to the
presence of liquids. The liquids are probably a combination of methane and ethane, given
the conditions on Titan and the abundance of methane and ethane gases and clouds in
Titan's atmosphere.

Cassini's visual and infrared mapping spectrometer also captured a view of the region,
and the team is working to determine the composition of the material contained within
these features to test the hypothesis that they are liquid-filled.

The imaging cameras, which provide a global view of Titan, have imaged a much larger,
irregular dark feature. The northern end of their image corresponds to one of the radar-
imaged seas. The dark area stretches for more than 1,000 kilometers (620 miles) in the
image, down to 55 degrees north latitude. If the entire dark area is liquid-filled, it would
be only slightly smaller than Earth's Caspian Sea. The radar data show details at the
northern end of the dark feature similar to those seen in earlier radar observations of
much smaller, liquid-filled lakes. However, to determine if the entire dark feature is a
liquid-filled basin will require investigation through additional radar flyovers later in the
mission.

The presence of these seas reinforces current thinking that Titan's surface must be re-
supplying methane to its atmosphere, the original motivation almost a quarter century ago
for the theoretical speculation of a global ocean on Titan.

Cassini's instruments are peeling back the haze that shrouds Titan, showing high northern



latitudes dotted with seas hundreds of miles across, and hundreds of smaller lakes that
vary from several to tens of miles.

Due to the new discoveries, team members are re-pointing Cassini's radar instrument
during a May flyby so it can pass directly over the dark areas imaged by the cameras.

For images and more information visit: http://www.nasa.gov/cassini and
http://saturn.jpl.nasa.gov .

The Cassini-Huygens mission is a cooperative project of NASA, the European Space
Agency and the Italian Space Agency. JPL, a division of the California Institute of
Technology in Pasadena, manages the Cassini-Huygens mission for NASA’s Science
Mission Directorate, Washington. The Cassini orbiter was designed, developed and
assembled at JPL.

-end-
News Release: 2007-030 March 15,2007

Mars' South Pole Ice Deep and Wide

Pasadena, Calif. -- New measurements of Mars' south polar region indicate extensive frozen water.
The polar region contains enough frozen water to cover the whole planet in a liquid layer
approximately 11 meters (36 feet) deep. A joint NASA-Italian Space Agency instrument on the
European Space Agency's Mars Express spacecraft provided these data.

This new estimate comes from mapping the thickness of the ice. The Mars Express orbiter's radar
instrument has made more than 300 virtual slices through layered deposits covering the pole to map
the ice. The radar sees through icy layers to the lower boundary, which is as deep as 3.7 kilometers
(2.3 miles) below the surface.

" The south polar layered deposits of Mars cover an area bigger than Texas. The amount of water they
contain has been estimated before, but never with the level of confidence this radar makes possible, "
said Jeffrey Plaut of NASA's Jet Propulsion Laboratory, Pasadena Calif. Plaut is co-principal
investigator for the radar and lead author of a new report on these findings published in the March
15 online edition of the journal Science.

The instrument, named the Mars Advanced Radar for Subsurface and lonospheric Sounding
(MARSIS), also is mapping the thickness of similar layered deposits at the north pole of Mars.

" Our radar is doing its job extremely well, " said Giovanni Picardi, a professor at the University of
Rome "La Sapienza," and principal investigator for the instrument.
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" MARSIS is showing itself to be a very powerful tool to probe underneath the Martian surface, and
it's showing how our team's goals, such as probing the polar layered deposits, are being successfully
achieved, " Picardisaid. " Not only is MARSIS providing us with the first-ever views of Mars
subsurface at those depths, but the details we are seeing are truly amazing. We expect even greater
results when we have concluded an ongoing, sophisticated fine-tuning of our data processing
methods. These should enable us to understand even better the surface and subsurface composition."

Polar layered deposits hold most of the known water on modern Mars, though other areas of the
planet appear to have been very wet at times in the past. Understanding the history and fate of water
on Mars is a key to studying whether Mars has ever supported life, since all known life depends on
liquid water.

The polar layered deposits extend beyond and beneath a polar cap of bright-white frozen carbon
dioxide and water at Mars' south pole. Dust darkens many of the layers. However, the strength of the
echo that the radar receives from the rocky surface underneath the layered deposits suggests the
composition of the layered deposits is at least 90 percent frozen water. One area with an especially
bright reflection from the base of the deposits puzzles researchers. It resembles what a thin layer of
liquid water might look like to the radar instrument, but the conditions are so cold that the presence
of melted water is deemed highly unlikely.

Detecting the shape of the ground surface beneath the ice deposits provides information about even
deeper structures of Mars. " We didn't really know where the bottom of the deposit was," Plaut said.
" Now we can see that the crust has not been depressed by the weight of the ice as it would be on the
Earth. The crust and upper mantle of Mars are stiffer than the Earth's, probably because the interior
of Mars is so much colder."

The MARSIS instrument on the European Space Agency's Mars Express orbiter was developed
jointly by the Italian Space Agency and NASA, under the scientific supervision of the University of
Rome " La Sapienza, " in partnership with JPL and the University of Iowa, lowa City. JPL manages
NASA's roles in Mars Express for the NASA Science Mission Directorate, Washington.

For information about NASA and agency programs, visit: www.nasa.gov
-end-

News Release: 2007-032 March 22,2007

Enceladus Geysers Mask the Length of Saturn's Day

Pasadena, Calif. -- In a David and Goliath story of Saturnian proportions, the little moon Enceladus
is weighing down giant Saturn's magnetic field so much that the field is rotating slower than the
planet. This phenomenon makes it nearly impossible to measure the length of the Saturn day using

techniques that work at the other giant planets.
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" No one could have predicted that the little moon Enceladus would have such an influence on the
radio technique that has been used for years to determine the length of the Saturn day, " said Dr.
Don Gurnett of the University of lowa, Iowa City. Gurnett is the principal investigator on the radio
and plasma wave science experiment onboard NASA's Cassini spacecraft. The radio technique
measures the rotation of the planet by taking its radio pulse rate--the rhythm of natural radio signals
from the planet.

A new study of Cassini data reported this week in the online version of the journal Science
determined that Saturn's magnetic field lines, invisible lines originating from the interior of a
magnetized planet, are being forced to slip relative to the rotation of the planet by the weight of
electrically charged particles originating from geysers spewing water vapor and ice from Enceladus.
These results are based on joint observations by two Cassini instruments—the radio and plasma wave

instrument and the magnetometer.

The neutral gas particles ejected from the geysers on Enceladus form a donut-like torus around
Saturn. As these particles become electrically charged, they are captured by Saturn's magnetic field,
forming a disk of ionized gas, or plasma, which surrounds the planet near the equator. The particles
weigh down the magnetic field so much that the rate of rotation of the plasma disk slows down
slightly. This slippage causes the radio period, controlled by the plasma disk rotation, to be longer

than the planet's actual rotation period.

Scientists conclude the period Cassini has been measuring from radio emission is not the length of
the Saturn day, but rather the rotation period of the plasma disk. At present, because of Saturn's
cloud motion, no technique is known that can accurately measure the planet's actual internal

rotation.

Finding out the length of Saturn's day has been a challenge because the gaseous planet has no surface
or fixed point to clock its rotation rate. Initially, the approach was to use periodic regular radio

signals, as has been done for Jupiter, Uranus and Neptune.

However, Saturn's radio period has turned out to be troubling in two ways. It seems to be a pulsed
signal rather than a rotating, lighthouse-like beam. Secondly, the period seems to be slowly changing
over months to years. The day measured by Cassini is some six minutes longer than the day recorded

by NASA's Voyager spacecraft in the early 1980s, a change of nearly 1 percent.

" We have linked the pulsing radio signal to a rotating magnetic signal. Once each rotation of
Saturn's magnetic field, an asymmetry in the field triggers a burst of radio waves, " said Dr. David
Southwood, co-author, Imperial College London, and director of science at the European Space
Agency. "We have then linked both signals to material that has come from Enceladus."

Based on the new observations, scientists now think there are two possible reasons for the change in



radio period. The first theory is that the geysers on Enceladus could be more active now than in
Voyagers' time. The second is that there may be seasonal variations as Saturn orbits the sun once

every 29 years.

" One would predict that when the geysers are very active, the particles load down the magnetic field
and increase the slippage of the plasma disk, thereby increasing the radio emission period even more.
If the geysers are less active, there would be less of a load on the magnetic field, and therefore less
slippage of the plasma disk, and a shorter period," said Gurnett.

" The direct link between radio, magnetic field and deep planetary rotation has been taken for
granted up to now. Saturn is showing we need to think further, " said Michele Dougherty, principal

investigator on Cassini's magnetometer instrument, Imperial College London.

The Saturn radio emissions detected by Cassini have been converted into an audio file available at:
http://www.nasa.gov/cassini and http://saturn.jpl.nasa.gov .

The Cassini-Huygens mission is a cooperative project of NASA, the European Space Agency and the
Italian Space Agency. The Jet Propulsion Laboratory, a division of the California Institute of
Technology in Pasadena, manages the Cassini-Huygens mission for NASA's Science Mission
Directorate, Washington. The Cassini orbiter was designed, developed and assembled at JPL. The
radio and plasma wave science experiment team is based at the University of lowa, lowa City. The
magnetometer team is based at Imperial College London.

-end-
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Mid Evening Observing Highlights for April

Saturn is high in the eastern sky near the constellation Leo. Orion is setting in the west. The
bright star Arcturus is rising in the eastern sky. The bright star Spica is rising in the southeast. The
constellations Virgo, Coma Berenices, Ursa Major, and Leo have many observable galaxies within
their boundaries. New moon will occur on April 17t and full moon will occur on April 2nd. The
image below shows the location of some of the galaxies between Ursa Major and Canes Venatici.

Ursa Major

~M108

~M106 - : -

. Canes Venatiei
' HMQS;' {sSunflower ée_ﬂaxy)

© wM51 (Whiripool Galaxy)



Member Photos

The image below is of the partial phase of the March 3 lunar eclipse. It was taken by John

Kocijanski afocally through a 19mm Televue Panoptic eyepiece using an Olympus digital camera and
a Stellarvue AT1010 refractor.




NASA Space Place

Early Bird Gets the Worm
or “Black Hole Breakfast”

by Dr. Tony Phillips

We all know that birds eat worms. Every day, millions of birds eat millions of worms. It’s going on
all around you! But how often have you awakened in the morning, stalked out in the dewy grass, and
actually seen a bird having breakfast? Even though we know it happens all the time, a bird gulping a
worm is a rare sight.

Just like a black hole gulping a star...

Every day in the Universe, millions of stars fall into millions of black holes. And that’s bad news for
the stars. Black holes exert terrible tides, and stars that come too close are literally ripped apart as
they fall into the gullet of the monster. A long burp of X-rays and ultraviolet radiation signals the
meal for all to see.

Yet astronomers rarely catch a black hole in the act. “It’s like the problem of the bird and the worm,”
says astronomer Christopher Martin of Caltech. “You have to be in the right place at the right time,
looking in the right direction and paying attention.”

A great place to look is deep in the cores of galaxies. Most galaxies have massive black holes sitting in
their pinwheel centers, with dense swarms of stars all around. An occasional meal is inevitable.

A group of astronomers led by Suvi Gezari of Caltech recently surveyed more than 10,000 galactic
cores—and they caught one! In a distant, unnamed elliptical galaxy, a star fell into a central black
hole and “burped” a blast of ultraviolet radiation.

“We detected the blast using the Galaxy Evolution Explorer (GALEX), an ultraviolet space
telescope,” explains Gezari. Her team reported the observation in the December 2006 issue of The
Astrophysical Journal Letters. “Other telescopes have seen black holes devouring stars before,” she
adds, “but this is the first time we have been able to watch the process from beginning to end.”

The meal began about two years ago. After the initial blast, radiation diminished as the black hole
slowly consumed the star. GALEX has monitored the process throughout. Additional data from the
Chandra X-ray Observatory, the Canada-France-Hawaii Telescope and the Keck Telescope in Hawaii
helped Gezari’s team chronicle the event in multiple wavelengths

Studying the process in its entirety “helps us understand how black holes feed and grow in their host
galaxies,” notes Martin.

One down, millions to go.



"Now that we know we can observe these events with ultraviolet light,” says Gezari, “we've got a new
tool for finding more.”

For more on this and other findings of GALEX, see www.galex.caltech.edu. For help explaining
black holes to kids, visit The Space Place at spaceplace.nasa.gov.

This article was provided by the Jet Propulsion Laboratory, California Institute of Technology, under
a contract with the National Aeronautics and Space Administration.

Caption: In this artist’s concept, a giant black hole is caught devouring a star that ventured too close.
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