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Club News:

On May 27th and 28th solar observation sessions to promote the club were held in front of
Morgan Outdoors in Livingston Manor, NY. Pedestrians and shoppers had an opportunity to view sun
through a hydrogen alpha solar telescope. A large solar prominence was viewed on the 28th. The picture
below shows one of the people who stopped by for a look.

The observation sessions scheduled for May 12th and 19th were canceled due to poor weather.

June observation sessions are scheduled for the 9th and 16¢th.

The club has selection of astronomy books, DVDs, Stardate audio CDs, NASA computer CDs, and a
Meade eight inch reflector for members to borrow. Please contact John at 791-5240 or
kocis@verizon.net if you are interested in borrowing any of these.
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Astronomy News.
Here are some articles from various NASA sources that might be of interest.

News Release: 2007-053 May 8, 2007
Casini Ands hat Sorms Pwer Saurn's &t Sreans

New Cassini research suggests eddies, or giant rotating storms, are the " engine " powering Saturn’s jet
stream winds.

" The new information about how Saturn's jet streams are powered is exactly the opposite of what we
thought prior to Cassini," said Anthony Del Genio of NASA's Goddard Institute for Space Studies, New
York, N.Y. Del Genio is a Cassini imaging team member and lead author of a paper describing this re-
search in press in the journal Icarus.

Jet streams are motions in an atmosphere that carry clouds rapidly eastward or westward. The eddies get
fed into the jet streams, in much the same way that rotating gears can power a conveyor belt.

" While we thought the conveyor belt-in this case, the jet streams--powered the rotating eddies, we now
think the opposite: the rotating eddies power the jet streams," said Del Genio.

"Intuition would say that the eddies take energy out of the jets, because of the friction and tugging of the
storms. Instead, what we find is that they are pumping energy into the jets, " said Andrew Ingersoll, a
Cassini imaging team member with the California Institute of Technology, Pasadena, Calif. Ingersoll
says that while this process has been known to occur on Earth, it was only recently shown to operate on
Jupiter and is a new idea for Saturn, where data from the earlier Voyager missions had failed to detect
the eddy-jet interactions.

The Cassini team analyzed, for the first time, how storms and eddies interact with Saturn's jet streams.
By tracking the movements of these cloud features in successive images separated by about 10 hours
(about one Saturn rotation), Cassini scientists have confirmed that the eddies on either side of the jet
give up their energy and momentum, which helps keep the winds in the jet blowing.

" We knew the eddies were powering the jets because they were pointing in the same direction and carry-
ing momentum in that direction. If the eddies had been tapering the other way, we would have con-

cluded the opposite, added Ingersoll.

The analysis of Cassini images covering most of Saturn's southern hemisphere suggests that similar proc-
esses are occurring all over the planet. This explains why Saturn's alternating pattern of eastward and
westward jets has remained constant over most of the planet during the many decades that scientists
have been able to observe it. The same process was also recently found to occur on Jupiter, in data ob-
tained when Cassini flew by that planet on its way to Saturn. The process is a well known feature on
Earth in the two jet streams that circle the globe in the northern and southern hemisphere.

The findings suggest that traditional ideas about the banded clouds of Jupiter and Saturn need to be re-



vised.

" We used to assume that the bright cloud bands are regions where air rises and the dark bands are where
air sinks. But if the eddies power the jets in the way we observe, the opposite must be true, " said Del
Genio. "And indeed, we find thunderstorms only in the dark bands on both planets, which has to mean
that the air is rising there."

An image from the study, showing cloud features near one of Saturn's jet streams, is available at
http://www.nasa.gov/cassini , http://saturn.jpl.nasa.gov and http://ciclops.org.
The paper is available at www.sciencedirect.com .

The Cassini-Huygens mission is a cooperative project of NASA, the European Space Agency and the
Italian Space Agency. NASA's Jet Propulsion Laboratory, a division of Caltech, manages the Cassini-
Huygens mission for NASA's Science Mission Directorate, Washington. The Cassini orbiter and its two
onboard cameras were designed, developed and assembled at JPL. The imaging team is based at the
Space Science Institute.

-end-
NEWS RELEASE: 2007-054 May 8, 2007
NASA'S Nt Mars $aceral Croseslie Mssissippi

A US. Air Force C-17 cargo aircraft carried NASA's Phoenix Mars Lander spacecraft Monday, May 7,
from Colorado to Florida, where Phoenix will start a much longer trip in August.

After launch, Phoenix will land on a Martian arctic plain next spring. It will use a robotic digging arm
and other instruments to determine whether the soil environment just beneath the surface could have
been a favorable habitat for microbial life. Studies from orbit suggest that within arm's reach of the sur-
face, the soil holds frozen water.

"This is a critical milestone for our mission," said Peter Smith of the University of Arizona, Tucson, prin-

cipal investigator for Phoenix. " Our expert engineering team has completed assembly and testing of the

spacecraft. The testing shows our instruments are capable of meeting the high-level requirements for the
. . "

mission.

Workers have been assembling and testing the spacecraft for more than a year in Denver. " We're excited
to be going back to Mars," said Ed Sedivy, Phoenix program manager at Lockheed Martin Space Systems
Co., Denver. " Assembly, integration and testing of the spacecraft have gone very well. We delivered
Phoenix stowed inside its back shell and it will stay in that configuration until it lands softly on Mars."

A Delta IT launch vehicle will start Phoenix on its longer trip from Cape Canaveral Air Force Station,
Fla. The carliest possible launch time will be Aug. 3, at 5:35 a.m. EDT. Opportunities for energy-
efhicient launches to Mars come about every two years. Orbital geometries of Mars and Earth make this
year particularly favorable for sending a lander to far-northern Mars to arrive when sunshine is at a
maximum there.
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"The arctic plains are the right place for the next step in Mars exploration, and this is the right time to go
there, " said Leslie Tamppari, Phoenix project scientist at NASA's Jet Propulsion Laboratory, Pasadena,
Calif. " We expect to touch Martian ice for the first time, a real leap in NASA's follow-the-water strategy.
The lander needs solar energy, and we will arrive for a three-month prime mission right at the end of
northern Mars' spring.”

Phoenix will be prepared for launch in a payload processing facility at NASA's Kennedy Space Center,
Florida. The first checkout activity will be a spin-balance test May 10 and 11. This will be followed on
May 15 by installation of the heat shield and then a separation test. The next major milestones, during
the third week of May, will be a landing radar integration test and launch system verification test. The
last week of May will include an entry, descent and landing system verification test, followed by a guid-
ance navigation and control test.

The rocket that will launch Phoenix is a Delta II 7925, manufactured by United Launch Alliance, Den-
ver. The first stage is scheduled to be hoisted into the launcher of Pad 17-A at Cape Canaveral Air Force
Station the third week of June. Nine strap-on solid rocket boosters will then be raised and attached. The
second stage, which burns hypergolic propellants, will be hoisted atop the first stage the first week of
July. The fairing, which surrounds the spacecraft, will then be hoisted into the clean room of the mobile
service tower.

Next, engineers will perform several tests of the Delta IL. In mid-July, as a leak check, the first stage will
be loaded with liquid oxygen during a simulated countdown. The next day, a simulated flight test will be
performed, simulating the vehicle’s post-liftoff flight events without fuel aboard. The electrical and me-
chanical systems of the entire Delta IT will be exercised during this test. Once the Phoenix payload is
placed atop the launch vehicle in the third week of July, a major test will be conducted: an integrated
test of the Delta IT and Phoenix working together. This will be a combined minus count and plus count,
simulating all events as they will take place on launch day, but without propellants aboard the vehicle.
Finally, one week before launch, the Delta II payload fairing will be installed around the Phoenix lander.

The NASA Launch Services Program at the Kennedy Space Center and the United Launch Alliance are
responsible for the launch of the Delta II.

Phoenix is the first mission of NASA's Mars Scout Program of competitively proposed, relatively low-
cost missions to Mars. Selected in 2003, Phoenix saves expense by using a lander structure and some
other components originally built for a 2001 mission that was canceled while in development. Smith of
the University of Arizona leads the Phoenix mission, with project management at JPL and development
partnership at Lockheed Martin. International contributions are provided by the Canadian Space
Agency, the University of Neuchatel (Switzerland), the University of Copenhagen (Denmark), the Max
Planck Institute (Germany) and the Finnish Meteorological institute. JPL is a division of the California
Institute of Technology in Pasadena. Additional information about Phoenix is available online
at http://phoenix.Ipl.arizona.edu .

-end-
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NEWS RELEASE: 2007-055 May 9, 2007

NASA Fnds Extemdy Hot Panet, Makes st Exoplaret Wedaher Map

Pasadena, Calif. — Researchers using NASA's Spitzer Space Telescope have learned what the weather is
like on two distant, exotic worlds. One team of astronomers used the infrared telescope to map tempera-
ture variations over the surface of a giant, gas planet, HD 189733Db, revealing it likely is whipped by
roaring winds. Another team determined that the gas planet HD 149026b is the hottest yet discovered.
Both findings appear May 9 in Nature.

" We have mapped the temperature variations across the entire surface of a planet that is so far away, its
light takes 60 years to reach us, " said Heather Knutson of the Harvard-Smithsonian Center for Astro-
physics in Cambridge, Mass., lead author of the paper describing HD 189733b.

The two planets are "hot Jupiters" - sizzling, gas giant planets that zip closely around their stars. Roughly
50 of the more than 200 known planets outside our solar system, called exoplanets, are hot Jupiters.
Visible-light telescopes can detect these strange worlds and determine certain characteristics, such as
their sizes and orbits, but not much is known about their atmospheres or what they look like.

Since 2005, Spitzer has been revolutionizing the study of exoplanets atmospheres by examining their
infrared light, or heat. In one of the new studies, Spitzer set its infrared eyes on HD 189733b, located
60 light-years away in the constellation Vulpecula. HD 189733b is the closest known transiting planet,
which means that it crosses in front and behind its star when viewed from Earth. It races around its star
every 2.2 days.

Spitzer measured the infrared light coming from the planet as it circled around its star, revealing its dif-
ferent faces. These infrared measurements, comprising about a quarter of a million data points, were
then assembled into pole-to-pole strips, and, ultimately, used to map the temperature of the entire sur-
face of the cloudy, giant planet.

The observations reveal that temperatures on this balmy world are fairly even, ranging from 650 degrees
Celsius (1,200 Fahrenheit) on the dark side to 930 degrees Celsius (1,700 Fahrenheit) on the sunlit side.
HD 189733b, and all other hot Jupiters, are believed to be tidally locked like our moon, so one side of
the planet always faces the star. Since the planet's overall temperature variation is mild, scientists believe
winds must be spreading the heat from its permanently sunlit side around to its dark side. Such winds
might rage across the surface at up to 9600 kilometers per hour (6,000 miles per hour). The jet streams
on Earth travel at 322 kilometers per hour (200 miles per hour).

" These hot Jupiter exoplanets are blasted by 20,000 times more energy per second than Jupiter," said co-
author David Charbonneau, also of the Harvard-Smithsonian Center for Astrophysics. "Now we can see
how these planets deal with all that energy."

Also, HD 189733b has a warm spot 30 degrees east of " high noon," or the point directly below the star.
In other words, if the high-noon point were in Seattle, the warm spot would be in Chicago. Assuming
the planet is tidally locked to its parent star, this implies that fierce winds are blowing eastward.



In the second Spitzer study, astronomers led by Joseph Harrington of the University of Central Florida
in Orlando discovered that HD 149026b is a scorching 2,038 degrees Celsius (3,700 Fahrenheit), even
hotter than some low-mass stars. Spitzer was able to calculate the temperature of this transiting planet by
observing the drop in infrared light that occurs as it dips behind its star.

" This planet is like a chunk of hot coal in space,” said Harrington. " Because this planet is so hot, we be-
lieve its heat is not being spread around. The day side is very hot, and the night side is probably much
colder"

HD 149026b is located 279 light-years away in the constellation Hercules. It is the smallest and densest
known transiting planet, with a size similar to Saturn’s and a core suspected to be 70 to 90 times the
mass of Earth. It speeds around its star every 2.9 days.

According to Harrington and his team, the oddball planet probably reflects almost no starlight, instead
absorbing all of the heat into its fiery body. That means HD 149026b might be the blackest planet
known, in addition to the hottest.

" This planet is off the temperature scale that we expect for planets,” said Drake Deming, a co-author of

the paper, from NASA's Goddard Space Flight Center, Greenbelt, Md.
NASA's Jet Propulsion Laboratory, Pasadena, Calif., manages the Spitzer Space Telescope mission for
NASA's Science Mission Directorate, Washington. Science operations are conducted at the Spitzer Sci-

ence Center at the California Institute of Technology, also in Pasadena.

For more information about the Spitzer Space Telescope, visit www.spitzer.caltech.edu or

http://www.nasa.gov/spitzer.

-end-
News Release: 2007-060 May 16, 2007
Frictiona Heding Explans Pumes o Encdadus

Pasadena, Calif.--Rubbing your hands together on a cold day generates a bit of heat, and the same proc-
ess of frictional heating may be what powers the geysers jetting out from the surface of Saturn's moon
Enceladus.

Tidal forces acting on fault lines in the moon's icy shell cause the sides of the faults to rub back and forth
against each other, producing enough heat to transform some of the ice into plumes of water vapor and
ice crystals, according to a new study published in the May 17 issue of the journal Nature.

Francis Nimmo, assistant professor of Earth and planetary sciences at the University of California, Santa
Cruz, and his co-authors calculated the amount of heat that could be generated by this mechanism and
concluded that it is the most likely explanation for the plumes and other features observed in the south
polar region of Enceladus. This region is warmer than the rest of the frozen surface of Enceladus and has
features called "tiger stripes" that look like tectonic fault lines.
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" We think the tiger stripes are the source of the plumes, and we made predictions of where the tiger
stripes should be hottest that can be tested by future measurements,' Nimmo said.

Driving the whole process is the moon's eccentric orbit, which brings it close to Saturn and then farther
away, so that the gravitational attraction it feels changes over time.

" It's getting squeezed and stretched as it goes around Saturn, and those tidal forces cause the faults to
move back and forth," Nimmo said.

Unlike some other proposals for the origin of the plumes, this mechanism does not require the presence
of liquid water near the surface of Enceladus, noted co-author Robert Pappalardo of NASA's Jet Propul-
sion Laboratory in Pasadena, Calif.

" The heat is sufficient to cause ice to sublimate, like in a comet -- the ice evaporates into vapor, and the
escaping vapor drags particles off into space,’ Pappalardo said.

The study does suggest, however, that Enceladus has a liquid ocean lying deep beneath the ice. That al-
lows the ice shell to deform enough to produce the necessary movement in the faults. If the ice shell sat
directly on top of the moon's rocky interior, tidal forces would not produce enough movement in the
faults to generate heat, Nimmo said.

The frictional, or " shear heating,” mechanism is consistent with an earlier study by Nimmo and Pappa-
lardo which proposed that Enceladus reoriented itself to position its hot spot at the south pole (see ear-
lier press release at http://press.ucsc.edu/text.asp?pid=878). In that study, the researchers described

how the reorientation of Enceladus would result from a lower density of the thick ice shell in this re-
gion.

In the new paper, the researchers estimated the thickness of the ice shell to be at least 5 kilometers (3
miles) and probably several tens of kilometers or miles. They also estimated that the movement along
the fault lines is about half a meter over the course of a tidal period.

In addition to Nimmo and Pappalardo, the co-authors of the paper include John Spencer of the South-
west Research Institute in Boulder, Colo., and McCall Mullen of the University of Colorado, Boulder.
This study was funded by NASA's Planetary Geology and Geophysics and Outer Planets research pro-

grams.

Enceladus has sparked great interest among scientists, particularly since the discovery more than a year
ago by NASA's Cassini spacecraft of the geysers shooting off its surface. This is one of two papers about
Enceladus appearing in the May 17 issue of Nature. In the other paper, scientists explain how cracks in
the icy surface of Enceladus open and close under Saturn's pull. Saturn's tides could control the timing
of the geyser's eruptions, researchers suggest.

The Cassini-Huygens mission is a cooperative project of NASA, the European Space Agency and the
Italian Space Agency. NASA’s Jet Propulsion Laboratory, a division of Caltech, manages the Cassini-
Huygens mission for NASA's Science Mission Directorate, Washington. The Cassini orbiter and its two
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onboard cameras were designed, developed and assembled at JPL.

More information on the Cassini mission is available at http://www.nasa.gov/cassini and
http://saturn.jpl.nasa.gov .

-end-
NEWS RELEASE: 2007-061 May 21, 2007
Mars Rover Soirit Uneaths Sirprise Eidence of Wétter Past

PASADENA, Calif. - A patch of Martian soil analyzed by NASA's rover Spirit is so rich in silica that it
may provide some of the strongest evidence yet that ancient Mars was much wetter than it is now. The
processes that could have produced such a concentrated deposit of silica require the presence of water.

Members of the rover science team heard from a colleague during a recent teleconference that the alpha
particle X-ray spectrometer, a chemical analyzer at the end of Spirit's arm, had measured a composition
of about 90 percent pure silica for this soil.

" You could hear people gasp in astonishment, " said Steve Squyres of Cornell University, Ithaca, N.Y.,
principal investigator for the Mars rovers' science instruments. " This is a remarkable discovery. And the
fact that we found something this new and different after nearly 1,200 days on Mars makes it even more
remarkable. It makes you wonder what else is still out there."

Spirit's miniature thermal emission spectrometer observed the patch, and Steve Ruft of Arizona State
University, Tempe, noticed that its spectrum showed a high silica content. The team has laid out plans
for further study of the soil patch and surrounding deposits.

Exploring a low range of hills inside a Connecticut-sized basin named Gusev Crater, Spirit had previ-
ously found other indicators of long-ago water at the site, such as patches of water-bearing, sulfur-rich
soil; alteration of minerals; and evidence of explosive volcanism.

" This is some of the best evidence Spirit has found for water at Gusev," said Albert Yen, a geochemist at
NASA's Jet Propulsion Laboratory, Pasadena, Calif. One possible origin for the silica could have been
interaction of soil with acid vapors produced by volcanic activity in the presence of water. Another
could have been from water in a hot spring environment. The latest discovery adds compelling new evi-
dence for ancient conditions that might have been favorable for life, according to members of the rover
science team.

David Des Marais, an astrobiologist at NASA's Ames Research Center, Moffett Field, Calif., said,
" What's so exciting is that this could tell us about environments that have similarities to places on Earth
that are clement for organisms.”

Spirit and its twin rover, Opportunity, completed their original three-month prime missions in April
2004. Both are still operating, though showing signs of age. One of Spirit's six wheels no longer rotates,
so it leaves a deep track as it drags through soil. That churning has exposed several patches of bright soil,
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leading to some of Spirit's biggest discoveries at Gusev, including this recent discovery.

Doug McCluistion, director of NASA's Mars Exploration Program, said, " This unexpected new discov-
ery is a reminder that Spirit and Opportunity are still doing cutting-edge exploration more than three
years into their extended missions. It also reinforces the fact that significant amounts of water were pre-
sent in Mars' past, which continues to spur the hope that we can show that Mars was once habitable and

possibly supported life."

The newly discovered patch of soil has been given the informal name " Gertrude Weise," after a player in
the All-American Girls Professional Baseball League, according to Ray Arvidson of Washington Univer-
sity in St. Louis, deputy principal investigator for the rovers.

" We've looked at dozens of disturbed soil targets in the rover tracks, and this is the first one that shows a
high silica signature," said Ruff, who last month proposed using Spirit's miniature thermal emission spec-
trometer to observe this soil. That instrument provides mineral composition information about targets
viewed from a distance. The indications it found for silica in the overturned soil prompted a decision
this month to drive Spirit close enough to touch the soil with the alpha particle X-ray spectrometer. Sil-
ica commonly occurs on Earth as the crystalline mineral quartz and is the main ingredient in window
glass. The Martian silica at the Gertrude Weise patch is non-crystalline, with no detectable quartz.

Spirit worked within about 50 yards or meters of the Gertrude Weise area for more than 18 months be-
fore the discovery was made. " This discovery has driven home to me the value of in-depth, careful explo-
ration, " Squyres said. " This is a target-rich environment, and it is a good thing we didn't go hurrying

through it."

Meanwhile, on the other side of the planet, Opportunity has been exploring Victoria Crater for about
eight months. " Opportunity has completed the initial survey of the crater’s rim and is now headed back
to the area called Duck Bay, which may provide a safe path down into the crater, " said John Callas, pro-
ject manager for the rovers at JPL.

JPL, a division of the California Institute of Technology, Pasadena, manages the Mars Exploration
Rover project for NASA's Science Mission Directorate. For images and information about the rovers,
visit http://www.nasa.gov/rovers .

-end -
News Release: 2007-062 May 22,2007
Casini 'Cat Scarl Maps Gumps h Saurn's Rngs

Saturn's largest and most densely packed ring is composed of tightly packed clumps of particles separated
by nearly empty gaps, according to new findings from NASA's Cassini spacecraft.

These clumps in Saturn's B ring are neatly organized and constantly colliding, which surprised scientists.

"The rings are different from the picture we had in our minds. We originally thought we would see a
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uniform cloud of particles. Instead we find that the particles are clumped together with empty spaces in
between,' said Larry Esposito, principal investigator for the Cassini ultraviolet imaging spectrograph at
the University of Colorado, Boulder. "If you were flying under Saturn's rings in an airplane, you would
see these flashes of sunlight come through the gaps, followed by dark and so forth. This is different from

flying under a uniform cloud of particles.”

Because previous interpretations assumed the ring particles were distributed uniformly, scientists under-
estimated the total mass of Saturn's rings. The mass may actually be two or more times previous esti-
mates.

"These results will help us understand the overall question of the age and hence the origin of Saturn's
rings,’ said Josh Colwell, assistant professor of physics at the University of Central Florida, Orlando, and
a team member of the Cassini ultraviolet imaging spectrograph. A paper with these results appears in
the journal Icarus.

Scientists observed the brightness of a star as the rings passed in front of the star on multiple occasions.
This provided a measurement of the amount of ring material between the spacecraft and the star.

"Combining many of these occultations at different viewing geometries is like doing a CAT scan of the
rings," said Colwell. "By studying the brightness of stars as the rings pass in front of them, we are able to
map the ring structure in 3-D and learn more about the shape, spacing and orientation of clusters of par-
ticles.”

The observations confirm that the gravitational attraction of ring particles to each other creates clumps,
or "self-gravity wakes." If the clumps were farther from Saturn, they might continue to grow into a
moon. But because these clumps are so close to Saturn, their different speeds around the planet counter-
act this gravitational attraction so that the clumps get stretched like tafty and pulled apart. The clumps
are constantly forming and coming apart once they reach about 30 to 50 meters (about 100 to 160 feet)
across.

"At any given time, most particles are going to be in one of the clumps, but the particles keep moving
from clump to clump as clumps are destroyed and new ones are formed," added Colwell.

In the dense B ring, the classical cloud model of the rings predicted that particles collide about twice per
hour on average. "Our results show that the particles in the B ring spend most of their time in almost
continuous contact with other particles,’ said Colwell. These clumps may act like super-sized particles,
changing the way the rings spread due to collisions.

The clumps are seen in all regions of the B ring that are not opaque. One surprising aspect of the meas-
urements is that the clumps in the B ring are broad and very flat, like big sheets of particles. They are
roughly 10 to 50 times wider than they are thick. Scientists are also surprised that the B ring clumps are
flatter and have smaller spaces between them than those found in the neighboring A ring.

A picture of the rings based on these results is available at:
http://www.nasa.gov/cassini, http://saturn.jpl.nasa.gov and
http://lasp.colorado.edu/cassini/whats_new/ .

The Cassini-Huygens mission is a cooperative project of NASA, the European Space Agency and the
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Italian Space Agency. The Jet Propulsion Laboratory, a division of the California Institute of Technol-
ogy 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 ultraviolet imag-
ing spectrograph was built at, and the team is based at the University of Colorado, Boulder.

-end -

Mid Evening Obseving Highlights br lune

Saturn is low in the western sky. Jupiter is rising in the southeast. The bright star Arcturus is almost di-
rectly overhead. The keystone of Hercules is high in the east. Leo is setting in the west. The bright stars
Vega, Deneb, and Altair are rising in the east. These three stars form the summer triangle. The bright
star Antares is rising in the southeast. The bright star Spica is in the southwest. The Big Dipper can be
seen in the northwestern sky. Scorpius is rising in the southeast. A number of globular star clusters can
be seen at this time of the year. M13 and M92 are in Hercules. M3 is inbetween Canes Venatici and
Bootes. M5 is between Serpens Caput and Virgo. M4 and M80 are in Scorpius. M10 and M12 are in
Ophiuchus. The image below shows the location of Antares, M4, M80, and the double star Grafhas.
New moon occurs on June 15th and full moon occurs on June 30th. The summer solstice begins on
June 21st at 2:06 PM EDT.




NASA Sace Rice
#e | ons of Dan
by Patrick L. Barry

This summer, NASA will launch a probe bound for two unexplored worlds in our solar system's asteroid
belt—giant asteroids Ceres and Vesta. The probe, called Dawn, will orbit first one body and then the
other in a never-before-attempted maneuver.

It has never been attempted, in part, because this mission would be virtually impossible with conven-
tional propulsion. “Even if we were just going to go to Vesta, we would need one of the largest rockets
that the U.S. has to carry all that propellant,” says Marc Rayman, Project System Engineer for Dawn at
JPL. Traveling to both worlds in one mission would require an even bigger rocket.

This is a trip that calls for the unconventional. “We’re using ion propulsion,” says Rayman.

The ion engines for the Dawn spacecraft proved themselves aboard an earlier, experimental mission
known as Deep Space 1 (DS1). Because ion propulsion is a relatively new technology that’s very differ-
ent from conventional rockets, it was a perfect candidate for DS1, a part of NASA's New Millennium
Program, which flight-tests new technologies so that missions such as Dawn can use those technologies

reliably.

“The fact that those same engines are now making the Dawn mission possible shows that New Millen-
nium accomplished what it set out to,” Rayman says.

Ion engines work on a principle different from conventional rockets. A normal rocket engine burns a
chemical fuel to produce thrust. An ion engine doesn't burn anything; a strong electric field in the en-
gine propels charged atoms such as xenon to very high speed. The thrust produced is tiny—roughly
equivalent to the weight of a piece of paper—but over time, it can generate as much speed as a conven-
tional rocket while using only about 1/10 as much propellant.

And Dawn will need lots of propulsion. It must first climb into Vesta's orbit, which is tilted about 7 de-
grees from the plane of the solar system. After studying Vesta, it will have to escape its gravity and ma-
neuver to insert itself in an orbit around Ceres—the first spacecraft to orbit two distant bodies. Dawn's
up-close views of these worlds will help scientists understand the early solar system.

“They're remnants from the time the planets were being formed,” Rayman says. “They have preserved a
record of the conditions at the dawn of the solar system.”

Find out about other New Millennium Program validated technologies and how they are being used in
science missions at http://nmp/TECHNOLOGY/infusion.html . While you're there, you can also
download “Professor Starr’s Dream Trip,” a storybook for grown-ups about how ion propulsion enabled
a scientist’s dream of visiting the asteroids come true. A simpler children’s version is available at
http://spaceplace.nasa.gov/en/kids/nmp/starr.
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This article was provided by the Jet Propulsion Laboratory, California Institute of Technology, under a
contract with the National Aeronautics and Space Administration.

Caption:
Artist’s rendering of Dawn spacecraft, with asteroids. Largest are Vesta and Ceres. Credits:

Dawn spacecraft—Orbital Sciences Corporation; background art—William K. Hartmann,
courtesy UCLA.



