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PO Box 2202 
Mesa, AZ  85214-2202 

www.eastvalleyastronomy.org 

In consideration of attending any publicized Star Party hosted by the East Valley 
Astronomy Club (hereinafter referred to as “EVAC”) I hereby affirm that I and my 
family agree to hold EVAC harmless from any claims, liabilities, losses, demands, 
causes of action, suits and expenses (including attorney fees), which may directly 
or indirectly be connected to EVAC and/or my presence on the premises of any 
EVAC Star Party and related areas. 

I further agree to indemnify any party indicated above should such party suffer any 
claims, liabilities, losses, demands, causes of action, suits and expenses 
(including attorney fees), caused directly or indirectly by my negligent or inten-
tional acts, or failure to act, or if such acts or failures to act are directly or indi-
rectly caused by any person in my family or associates while participating in an 
EVAC Star Party. 

My signature upon this form also indicates agreement and acceptance on behalf 
of all minor children (under 18 years of age) under my care in attendance. 

EVAC only recognizes those who are members or invitees and who also have a 
signed Liability Release Form on file as participants at an EVAC Star Party. 

Liability Release Form 

Please print name here 

Please sign name here 

Date 
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GOES-R, Zombie Fighter
by Dr. Tony Phillips
  On April 5, 2010, something eerie happened to the Galaxy 15 
telecommunications satellite: It turned into a zombie.
  The day began as usual, with industry-owned Galaxy 15 
relaying TV signals to millions of viewers in North America, 
when suddenly the geosynchronous satellite stopped taking 
commands from Earth.  It was brain dead!  Like any good 
zombie, however, its body continued to function.  Within 
days, Galaxy 15 began to meander among other satellites 
in geosynchronous 
orbit, transmitting its 
own signal on top of 
the others’.  Satellite 
operators scrambled 
to deal with the 
interference, all the 
while wondering what 
happened?
In horror movies, 
zombies are usually 
produced by viruses.
  “In this case, the 
culprit was probably 
the sun,” says Bill 
Denig of the National 
Geophysical Data 
Center in Boulder, 
Colorado.  He and 
colleague Janet Green 
of NOAA’s Space 
Weather Prediction 
Center recently led a 
study of the Galaxy 15 
anomaly, and here are their conclusions:
  On April 3rd, a relatively minor solar flare launched a cloud 
of plasma toward Earth. Galaxy 15 had experienced many 
such events before, but this time there was a difference. 
  “Galaxy 15 was just emerging from the shadow of Earth 
when the cloud arrived and triggered a geomagnetic storm,” 
explains Denig.  Suddenly exposed to sunlight and the 
ongoing storm, “the spacecraft began to heat up and charge 
[up].”
  Electrons swirling around Galaxy 15 stuck to and penetrated 
the spacecraft’s surface.  As more and more charged particles 
accumulated, voltages began to rise, and—zap!—an 
electrostatic discharge occurred. A zombie was born.

  “At least, this is what we suspect happened based on data 
collected by GOES satellites in the vicinity,” he says.  “We’ll be 
able to diagnose events like this much better, however, after 
GOES-R is launched by NASA in 2015.”
  GOES-R is NOAA’s next-generation Geostationary 
Operational Environmental Satellite.  One of the instruments 
it will carry, a low-energy electron counter, is crucial to 
“zombie fighting.”  Low energy-electrons are the ones most 

likely to stick to a 
spacecraft’s surface 
and cause brain-
frying discharges.  By 
monitoring these 
particles in Earth orbit, 
GOES-R will provide 
better post-mortems 
for future zombie 
outbreaks.  This could 
help satellite designers 
figure out how to 
build spacecraft 
less susceptible to 
discharges. Also, 
GOES-R will be able 
to issue alerts when 
dangerous electrons 
appear.  Satellite 
operators could 
then take protective 
action—for example, 
putting their birds in 
“safe mode”—to keep 

the zombie population at bay.
Meanwhile, Galaxy 15 is a zombie no more.  In late December 
2010, after 9 months of terrorizing nearby spacecraft, the 
comsat was re-booted, and began responding to commands 
from Earth again. 
  All’s well that ends well?  True zombie fighters know better 
than to relax.  Says Denig, “we’re looking forward to GOES-R.”
  You and the kids in your life can learn about space weather 
at http://scijinks.gov/space-weather-and-us.

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

The Galaxy 15 communication satellite was “brainless” for several months in 2010 after being exposed 
to a geomagnetic storm. The new GOES-R satellite will warn of such dangers.
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Celestial events (from Sky & Telescope magazine, Astronomy magazine, 
and anywhere else I can find information) customized for Prescott, Ari-
zona. Remember, the Moon is ½ degree or 30 arcminutes in diameter. All 
times are Mountain Standard Time.

On Saturday, April 2, after 8:30 PM, you can easily identify Sat-
urn’s four brightest moons. Titan (magnitude 8.3) is furthest 
west of Saturn (up and to the right in a correct image tele-
scope). Next toward the planet is Rhea (magnitude 9.7), then 
Dione (magnitude 10.4). The same distance as Dione but on 
the east side is Tethys (magnitude 10.2). 
 
On Sunday, April 3, it is new Moon and you have all night to 
hunt for faint fuzzies. 
 
On Sunday, April 10, the Moon is at first quarter phase and 
sets at 1:33 AM (April 11). 
 
On Sunday, April 17, at 7:03 PM (same as sunset) the full Moon 
rises, spoiling any chance of hunting for faint fuzzies all night. 
However libration tips the northern part of the Moon toward 
us at this time so a night or two before and after tonight will 

be a good time to study the northern edge. 
 
Observing challange: starting about Friday, April 15, and last-
ing into the next month, five planets will be near each other 
very, very low in the east just before sunrise. Venus will be the 
easiest. Uranus will be impossible. Jupiter, Mercury and Mars 
will be difficult. On April 19 Mars and Mercury will be espe-
cially close. On April 30, Mars and Jupiter will be especially 
close.  
 
On Thursday, April 21, after 8:30 PM, you can see two of 
Saturn’s moons near each other. Rhea (magnitude 9.7) and 
Dione (magnitude 10.4) are about 1 ring diameter west of the 
rings (up and to the right in a correct image telescope). The 
brightest moon, Titan (magnitude 8.3) is quite a bit further 
west. Amazingly, the next night (April 22), Rhea and Dione 
are still close, but this time, on the east side of Saturn. Double 
amazingly, this whole sequence repeats on the nights of April 
28 and 29 but with east and west in the above description 
reversed. 
 
On Sunday, April 24, you can hunt for faint fuzzies until 1:37 
AM (April 25) when the last quarter Moon rises.

If It’s Clear...
by Fulton Wright, Jr. 
Prescott Astronomy Club

Quadruple Saturn Moon Transit

Credit: NASA, ESA, and the Hubble Heritage Team (STScI/AURA)
Acknowledgment: M.H. Wong (STScI/UC Berkeley) and C. Go (Philippines)
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  NASA’s Stardust spacecraft sent its last transmission to Earth 
at 7:33 p.m. EDT Thursday, March 24, shortly after depleting 
fuel and ceasing operations. During an 11-year period, the 
venerable spacecraft collected and returned comet material 
to Earth and was reused after the end of its prime mission in 
2006 to observe and study another comet during February 
2011.
  The Stardust team performed the burn to depletion, be-
cause the comet hunter was literally running on fumes. The 
depletion maneuver 
command was sent 
from the Stardust-
NExT mission control 
area at Lockheed Mar-
tin Space Systems in 
Denver. The operation 
was designed to fire 
Stardust’s rockets un-
til no fuel remained in 
the tank or fuel lines. 
The spacecraft sent 
acknowledgment of 
its last command from 
approximately 194 
million miles away in 
space.
  “This is the end 
of the spacecraft’s 
operations, but really 
just the beginnings of 
what this spacecraft’s 
accomplishments 
will give to planetary 
science,” said Lindley 
Johnson, Stardust-
NExT and Discovery 
program executive at NASA Headquarters in Washington. 
“The treasure-trove of science data and engineering informa-
tion collected and returned by Stardust is invaluable for plan-
ning future deep space planetary missions.”
  After completion of the burn, mission personnel began 
comparing the computed amount of fuel consumed dur-
ing the engine firing with the anticipated amount based on 
consumption models. The models are required to track fuel 
levels, because there are no fully reliable fuel gauges for 
spacecraft in the weightless environment of space. Mission 
planners use approximate fuel usage by reviewing the his-
tory of the vehicle’s flight, how many times and how long its 
rocket motors fired.
  “Stardust’s motors burned for 146 seconds,” said Allan 
Cheuvront, Lockheed Martin Space Systems Company pro-
gram manager for Stardust-NExT in Denver. “We’ll crunch the 
numbers and see how close the reality matches up with our 
projections. That will be a great data set to have in our back 

pocket when we plan for future missions.”
  Launched Feb. 7, 1999, Stardust flew past the asteroid 
named Annefrank and traveled halfway to Jupiter to collect 
the particle samples from the comet Wild 2. The spacecraft 
returned to Earth’s vicinity to drop off a sample return cap-
sule eagerly awaited by comet scientists.
  NASA re-tasked the spacecraft as Stardust-NExT to perform a 
bonus mission and fly past comet Tempel 1, which was struck 
by the Deep Impact mission in 2005. The mission collected 

images and other sci-
entific data to com-
pare with images of 
that comet collected 
by the Deep Impact 
mission in 2005. 
Stardust traveled 
approximately 13 
million miles around 
the sun in the weeks 
after the successful 
Tempel 1 flyby. The 
Stardust-NExT mis-
sion met all mission 
goals, and the space-
craft was extremely 
successful during 
both missions. From 
launch until final 
rocket engine burn, 
Stardust travelled 
approximately 3.54 
billion miles.

  After the mileage 
logged in space, the 
Stardust team knew 
the end was near for 

the spacecraft. With its fuel tank empty and final radio trans-
mission concluded, history’s most traveled comet hunter will 
move from NASA’s active mission roster to retired.
  “This kind of feels like the end of one of those old western 
movies where you watch the hero ride his horse towards the 
distant setting sun -- and then the credits begin to roll,” said 
Stardust-NExT project manager Tim Larson from NASA’s Jet 
Propulsion Laboratory in Pasadena, Calif. “Only there’s no set-
ting sun in space.”
  Stardust and Stardust-NExT missions were managed by JPL 
for NASA’s Science Mission Directorate in Washington. The 
missions were part of the Discovery Program managed at 
NASA’s Marshall Space Flight Center in Huntsville, Ala. Joe 
Veverka of Cornell University was the Stardust-NExT principal 
investigator. Don Brownlee of the University of Washington 
in Seattle was the Stardust principal investigator. Lockheed 
Martin Space Systems built the spacecraft and managed day-
to-day mission operations.

NASA Stardust Spacecraft Officially Ends Operations 

This composite image shows the three worlds NASA’s Stardust spacecraft encountered during its 12 year 
mission. The flyby of asteroid Annefrank came on Nov.2, 2002. Comet Wild 2 was visited on Jan. 2, 
2004. The comet Tempel 1 encounter occurred on Feb. 14, 2011.
Image credit: NASA/JPL-Caltech/UW/Cornell
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As one of the many benefits to becoming an East 
Valley Astronomy Club member, we have an 8 
inch Dobsonian reflector with eyepieces available 
for monthly check-out to current EVAC members. 
Have any questions, or interested?

Call or see David Hatch, EVAC Properties Manager
C 480.433.4217



East Valley Astronomy Club
PO Box 2202
Mesa, Az. 85214-2202

The Observer is the official publication of the East Valley 
Astronomy Club. It is published monthly and made 
available electronically as an Adobe PDF document 
the first week of the month. Printed copies are available 
at the monthly meeting. Mailed copies are available to 
members for a slight surcharge to offset printing and 
mailing expenses.

Please send your contributions, tips, suggestions and 
comments to the Editor at:  news@evaconline.org
Contributions may be edited. The views and opinions 
expressed in this newsletter do not necessarily 
represent those of the East Valley Astronomy Club, the 
publisher or editor.

Material in this publication may not be reproduced 
in any manner without written permission from the 
editor. ©2005-2011

The East Valley Astronomy Club is a 501(c)(3) nonprofit 
charitable organization.

www.evaconline.org
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Pieczonka
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Membership: Les Wagner
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