NHAC General Meeting

April 17, 2009
Novice Program Advanced Program
“To Be Announced” “To Be Announced”
6:30-7:15PM - CLA 225, Physics Lab 6:30-7:15PM - CLA 221, The Cosmic Forum

Main Presentation

Beginning at 7:30PM, in the building CLA Teaching Theater
Featuring: NHAC news and announcements,
“What's Up Doc?”, by Aaron Clevenson
“Captain Comet” Update, by Don Pearce

our featured speaker:

Bill Leach
Professor of Physics and Astronomy
NHAC Founding Member
HAS President

Presentation: “The Mars Phoenix Lander”
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Thank Yoy

A Very special thank you to our novice program speleer Bruce Pollard for
his lecture on “April’s Interesting—No Fooling”
and
Our Advanced program speaker Chris Norris for his kcture on

“CCD Differential Photometry”




A very special Thank You
Our April Featured Speaker
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Dr. Thomas Jones
NASA Astronaut and Author

For his Lecture on “Planetology: Unlocking the Secgts of the Solar System”

Dr. Jones Books include:

Sky Walking
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Dr. Jones website, with information on his books nterests, and spaceflights, is
available at :

http://www.astronauttomjones.com/

Dr. Jones blog “Astronaut Tom Jones Flight Notes”s at:
http://skywalkingl.wordpress.com/




The Deadline for submissions for the May newsletteis May 10, 2009
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“If the stars should appear but one night every tlhusand years how man

would marvel and adore.” Ralph Waldo Emerson (1802—1882), adapted
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An Erratic Black Hole Regulates Itself
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New results from NASA's Chandra X-ray Observatayéimade a major advance in explaining how a
special class of black holes may shut off the tggbed jets they produce. These results suggeshtss
black holes have a mechanism for regulating theeatatvhich they grow.

Black holes come in many sizes: the supermassigs, ancluding those in quasars, which weigh in i m
lions to billions of times the mass of the Sun, gr@much smaller stellar-mass black holes whiclkeha
measured masses in the range of about 7 to 25 tiree3un’s mass. Some stellar-mass black holesHaun
powerful jets of particles and radiation, like séeiguasars, and are called "micro-quasars".

The new study looks at a famous micro-quasar iroaur Galaxy, and regions close to its event horinon
point of no return. This system, GRS 1915+105 (GR$5 for short), contains a black hole about 148m
the mass of the Sun that is feeding off mater@ifia nearby companion star. As the material sworsard
the black hole, an accretion disk forms.

This system shows remarkably unpredictable and toated variability ranging from timescales of sec-
onds to months, including 14 different patternsardation. These variations are caused by a paortier-
stood connection between the disk and the radisejed in GRS 1915.

Chandra, with its spectrograph, has observed GRS @&Rven times since its launch in 1999. Thes#iestu
reveal that the jet in GRS 1915 may be periodiagtigked off when a hot wind, seen in X-rays, iseni
off the accretion disk around the black hole. Thedws believed to shut down the jet by deprivingfi
matter that would have otherwise fueled it. Conelgronce the wind dies down, the jet can re-emerge
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An Erratic Black Hole Regulates Itselfcontinued

"We think the jet and wind around this black hale i a sort of tug of war," said Joseph Neilsearvdrd graduate student and lead author of
the paper appearing in the journal Nature. "Sonegione is winning and then, for reasons we dotitenunderstand, the other one gets the
upper hand."

The latest Chandra results also show that the wudthe jet carry about the same amount of mattay érom the black hole. This is evidence
that the black hole is somehow regulating its atmmerate, which may be related to the togglingheetn mass expulsion via either a jet or a
wind from the accretion disk. Self-regulation iseanmon topic when discussing supermassive blagshbut this is the first clear evidence
for it in stellar-mass black holes.

"It is exciting that we may be on the track of eiping two mysteries at the same time: how bladk feis can be shut down and also how
black holes regulate their growth," said co-authdra Lee, assistant professor in the Astronomyadegent at the Harvard-Smithsonian Center
for Astrophysics. "Maybe black holes can regulamselves better than the financial markets!"

Although micro-quasars and quasars differ in mgsttors of millions, they should show a similgiiih behavior when their very different
physical scales are taken into account.

"If quasars and micro-quasars behave very difféyetiten we have a big problem to figure out whgcéuse gravity treats them the same,"
said Neilsen. "So, our result is actually very sesmg, because it's one more link between thdtereiit types of black holes."

The timescale for changes in behavior of a bladk Bbould vary in proportion to the mass. For extamgn hour-long timescale for changes in
GRS 1915 would correspond to about 10,000 yeara fmpermassive black hole that weighs a billiores the mass of the Sun.

"We cannot hope to explore at this level of détainy single supermassive black hole system," lsa@d "So, we can learn a tremendous
amount about black holes by just studying stellassrblack holes like this one."

It is not known what causes the jet to turn on mgaice the wind dies down, and this remains orteeomajor unsolved mysteries in astron-
omy.

"Every major observatory, ground and space, has bsed to study this black hole for the past tweades," said Neilsen. "Although we still
don't have all the answers, we think our work $$egp in the right direction."

This was work made using Chandra’s High Energy Jimsiasion Gratings Spectrometer. These results appése March 26th issue of Na-
ture. NASA's Marshall Space Flight Center in HuillsyAla., manages the Chandra program for NASSC&Ence Mission Directorate in
Washington. The Smithsonian Astrophysical Obseryatontrols Chandra's science and flight operatfoos Cambridge, Mass.

Additional information and images about this disegvcan be found at:

http://chandra.harvard.edu

Janet Anderson, 256-544-6162
Marshall Space Flight Center, Huntsville, Ala.
Janet.L.Anderson@nasa.gov

Megan Watzke 617-496-7998
Chandra X-ray Center, Cambridge, Mass.
m.watzke@cfa.harvard.edu



One Mars Rover Sees a Distant Goal; The Other Takes a New Route

North Rim of Endeavour Crater on Horizon

PASADENA, Calif. -- On a plain that stretches foiten in every direction, the panoramic camera on
NASA's Mars rover Opportunity has caught a firsingise on the horizon of the uplifted rim of the big-
ter that has been Opportunity's long-term destndior six months.

Opportunity's twin, Spirit, also has a challengdegtination, and last week switched to a differente for
making progress.

Endeavour Crater, 22 kilometers (14 miles) in dieanas still 12 kilometers (7 miles) away from @pfu-
nity as the crow flies, and at least 30 percerth@raway on routes mapped for evading hazardeen t
plain. Opportunity has already driven about 3.Biéters (2 miles) since it climbed out of VictoGeater
last August after two years of studying Victoridhieh is less than one-twentieth the size of Endeavo

"It's exciting to see our destination, even if ve@'t be certain whether we'll ever get all the wegre," said
John Callas of NASA's Jet Propulsion Laboratoryga@lana, Calif., project manager for the twin Mass r
ers, Opportunity and Spirit. "At the pace we've manhce leaving Victoria, the rest of the trek walke
more than a Martian year." A Martian year lastsw®3 months.

The image with portions of Endeavour's rim faintlgible can be seen online at
http://marsrovers.jpl.nasa.gov/gallery/press/oppuoty/20090318a.html.

Continued on page 8



One Mars Rover Sees a Distant Goal; The Other Takes New Route

Continued

Steve Squyres of Cornell University, Ithaca, Npfincipal investigator for the rovers' scienceriastents,
said, "We can now see our landfall on the horiztsfar away, but we can anticipate seeing it gedigt look
larger and larger as we get closer to Endeavourh@dea similar experience during the early monthb®
mission watching the Columbia Hills get biggerhe images from Spirit as Spirit drove toward them."

Both rovers landed on Mars in January 2004 to beggsions designed to last for three months. Boghstll
active after more than five years.

For the next several days, the rover team plahate Opportunity use the tools on its robotic asrexamine
soil and rock at an outcrop along the route therdawtaking toward Endeavour.

"We're stopping to taste the terrain at intervéd®i@ our route so that we can watch for trendfiendomposi-
tion of the soil and bedrock,"” Squyres said. fiest of systematic exploration.”

The pause for using the tools on the arm also gesviwo other benefits. Opportunity's right-froritegl has
been drawing more electric current than usualnditation of friction within the wheel. Resting tiaeel for
a few days is one strategy that has in the papeteieduce the amount of current drawn by the maéidsp,
on March 7, the rover did not complete the backesahaving portion of its commanded drive due to nina-
pated interaction between the day's driving comreamdi onboard testing of capabilities for a futiniee.
The team is analyzing that interaction before It ieisume use of Opportunity's autonomous-driviagabili-
ties.

Meanwhile, on March 10, the rover team decidecdhtb efforts to drive Spirit around the northeastymer
of a low plateau called "Home Plate" in the innasib of the Columbia Hills, on the other side ofrdfxom
Opportunity. Spirit has had the use of only fiveeslIs since its right-front wheel stopped workin@@06.
Consequently, it usually drives backwards, dragdivag wheel, so it can no longer climb steep slopes

Callas said, "After several attempts to drive ugpslin loose material to get around the northeaster of
Home Plate, the team judged that route to be inadess

The new route to get toward science targets sdutome Plate is to go around the west side of theepu.

Squyres said, "The western route is by no meafemadunk. It is unexplored territory. There areraver
tracks on that side of Home Plate like there aréhereastern side. But that also makes it an ajngeglace to
explore. Every time we've gone someplace new wiiht&ince we got into the hills, we've found susps."

JPL, a division of the California Institute of Texlogy, Pasadena, manages the Mars ExplorationrRéwe
the NASA Science Mission Directorate, Washingtomr®information about the rovers is at
http://marsrovers.jpl.nasa.gov/home/index.html .
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Guy Webster 818-354-6278
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The North Houston Astronomy Club (NHAC), was formedfor educational
and scientific purposes, for people of all racesyeeds, ethnic backgrounds
and sex, for the primary purpose of developing andmplementing programs
designed to increase the awareness and knowledgeasfronomy, especially
for those living near the north side of Houston Teas.

NHAC is a non-profit organization dedicated to provding the opportunity
for all individuals to pursue the science of astroamy, by observing in a
dark-sky site, learning the latest technology, angharing their knowledge
and experience. Thus, our "Observe-Learn-Share" mdb.

North Houston Astronomy Club is Sponsored by:
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