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Larger than the Earth,
AR1944 was visible to
shielded
eyes
without
magnification! As it turned
towards the Earth, it erupted
with a powerful X1.2 flare.
After making a trip around
the Sun, It’s back again as
AR1967, and still flaring!

Images courtesy of NASA/SDO and the
AIA, EVE, and HMI science teams.
Date: January 7, 2014
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President’s Letter
Last night, a little after midnight, I stood on the sidewalk with Diane, setting up the 10" Dob. In my
neighborhood in Dearborn, it's daylight 24-7, thanks to closely spaced and unshielded "old-fashioned"
looking streetlights. The light pollution makes it easy to set up telescopes in the middle of subzero
Michigan nights, but that's the best I can say for it. I love my neighborhood, but it's the worst place to
observe I've ever had to deal with.
Sometimes, though, you just have to deal with it.
Our target was the new Type Ia supernova in M82,
2014J. Galaxy observing here is a bad joke, but I
can find M81 and M82 in my sleep, and with a
25mm 2" wide-angle eyepiece, they're just barely
bright enough to be detectable despite my eyes
tearing up and freezing over. Boy, that wind is
something.
So we're standing there, in the broad daylight of the
Dearborn night, looking up at a sky that is so lightpolluted that we're lucky to see to the second
magnitude. You pause in such moments, amateur
astronomers, and you think, "This white dwarf
Supernova 2014J in M92. Image credit: Katzman Automatic Imaging Telescope / LOSS
exploded around twelve million years ago. A tiny
trickle of energy from that cataclysm, those photons, have made it down here, to my mirror, to my
retina. I might be the only person seeing this happen for miles. Despite the best efforts of our fellow
citizens to banish the night, I can watch something amazing happening through incomprehensible
distances of space and time."
Well, if you're me that's what you think. But
I think most of us are somewhere on that
page, and that's truly a special thing. I look
forward to hearing about your observations
of 2014J and anything else you've observed,
built, read, etc. this month. See you soon,
and may clear and unpolluted skies find
you.

Historical and predicted spread of light pollution in the United States. Image credit: NASA

Jonathan Kade
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This January has been brutal—with sub-zero temperatures, and copious amounts of snow. Yet some
brave souls still made it out to Stargate on January 25 to do some observing and outreach.
Joe Tocco commented on the Society Meetup website: “The day was not promising with winds,
sporadic but heavy snowfall and frigid temps. By sunset the skies cleared and we enjoyed some fine
views, including Jupiter, M1, M42, M37, M81 and M82 (including its Supernova) and the double
Castor. Angelo, Andy, Riyad and myself were all braving the cold then Taylor, a young student of
Mrs. Trembley showed up with his 8" Dob and his mom (Jill) and kept me and Riyad company until
we closed the dome at 9:35 PM.”
WE NEED YOUR HELP! With the growing number of requests, we would like to develop
a pool of members who would like to become involved with Astronomy Outreach outings.
Warren Astronomical Society outreach events scheduled for the first six months of 2014:
Feb. 7 ................ 6:30—8:00 PM ................Cross of Glory Lutheran Church, Washington Twp.
Feb. 22 .............. 6:00 PM—Late ................Stargate Observatory Open House
Mar. 22 .............. 6:00 PM—Late ................Stargate Observatory Open House
Apr. 4................. 6:00—8:00 PM ................Cranbrook Institute of Science, Girl Scouts
Apr. 26 ............... 6:00 PM—Late ................Stargate Observatory Open House
May 9 ................ 6:00—8:30 PM ................Cranbrook Institute of Science, Cub Scouts
May 24 .............. 6:00 PM—Late ................Stargate Observatory Open House
Warren Astronomical Society members are available to lecture on a wide range of astronomy-related topics,
and to set up telescopes at schools and other venues. Contact: outreach@warrenastro.org

From the Northern to the Southern Cross. Image Credit Nicholas Buer
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Monthly Astronomy Open House and
Free Star Party
4th Saturday of every month in 2014!
Feb. 22, Mar.22, Apr. 26, May 24
Wolcott Mill Metropark
Camp Rotary entrance
(off 29 mile Rd., just east of Wolcott Rd.)


Sky tours.



Look through several different
telescopes.



Get help with your own telescope.



We can schedule special
presentations and outings for scouts,
student or community groups.

Observatory Rules:
1. Closing time depends on weather, etc.
2. May be closed one hour after opening time if no
members arrive within the first hour.
3. Contact the 2nd VP for other arrangements, such
as late arrival time. Call (586) 634-6240 .
4. An alternate person may be appointed to open.

Image Credit: Brian Thieme

5. Members may arrive before or stay after the scheduled open house time.
6. Dates are subject to change or cancellation depending on weather or staff availability.
7. Postings to the Yahoo Group and/or email no later than 2 hours before starting time in case of date change or
cancellation.
8. It is best to call or email the 2nd VP at least 2 hours before the posted opening with any questions. Later emails may
not be receivable.
9. Generally, only strong rain or snow will prevent the open house... the plan is to be there even if it is clouded over.
Often, the weather is cloudy, but it clears up as the evening progresses.
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Date

Bright
ness

Start

[Mag]

Time

Highest point
Alt.

Time

Alt.

Az.

Time

Alt.

Az.

4-Feb

-0.5

19:45:53 10°

S

19:46:04 11°

S

19:46:04 11°

S

5-Feb

-1.1

18:58:22 10°

SSE

18:59:50 13°

SE

18:59:50 13°

SE

6-Feb

-2.3

19:43:59 10°

SW

19:46:20 40°

SSW

19:46:20 40°

SSW

7-Feb

-2.3

18:55:20 10°

SSW

18:58:21 32°

SE

18:59:46 22°

E

7-Feb

-0.2

20:31:52 10°

W

20:32:39 16°

W

20:32:39 16°

W

8-Feb

-2.9

19:42:34 10°

WSW

19:45:51 57°

NNW

19:45:55 57°

NNW

9-Feb

-3.3

18:53:22 10°

SW

18:56:41 87°

SE

18:59:00 19°

ENE

9-Feb

-0.2

20:30:57 10°

WNW

20:31:52 15°

WNW

20:31:52 15°

WNW

10-Feb

-1.8

19:41:19 10°

W

19:44:18 30°

NNW

19:44:49 28°

N

11-Feb

-2.3

18:51:42 10°

W

18:54:52 41°

NNW

18:57:37 13°

NE

11-Feb

-0.2

20:29:46 10°

NW

20:30:28 13°

NW

20:30:28 13°

NW

12-Feb

-1.3

19:39:58 10°

WNW

19:42:33 20°

NNW

19:43:09 20°

N

13-Feb

-1.5

18:50:04 10°

WNW

18:52:53 25°

NNW

18:55:42 10°

NE

13-Feb

-0.2

20:28:01 10°

NW

20:28:34 13°

NW

20:28:34 13°

NW

14-Feb

-1.2

19:38:13 10°

NW

19:40:33 18°

N

19:41:02 17°

N

15-Feb

-1.2

18:48:13 10°

NW

18:50:40 19°

N

18:53:07 10°

NE

15-Feb

-0.4

20:25:34 10°

NW

20:26:15 14°

NNW

20:26:15 14°

NNW

16-Feb

-1.3

19:35:48 10°

NW

19:38:13 18°

N

19:38:33 18°

NNE

17-Feb

-1.2

18:45:50 10°

NW

18:48:10 17°

N

18:50:30 10°

NE

17-Feb

-0.7

20:22:33 10°

NW

20:23:38 17°

NNW

20:23:38 17°

NNW

18-Feb

-1.8

19:32:44 10°

NW

19:35:30 24°

NNE

19:35:50 23°

NNE

19-Feb

-1.5

18:42:47 10°

NW

18:45:19 20°

N

18:47:51 10°

ENE

19-Feb

-1.3

20:19:10 10°

NW

20:20:49 26°

NW

20:20:49 26°

NW

20-Feb

-2.5

19:29:11 10°

NW

19:32:19 38°

NNE

19:32:59 34°

NE

21-Feb

-2

18:39:08 10°

NW

18:42:03 27°

NNE

18:44:57 10°

E

21-Feb

-2

20:15:35 10°

WNW

20:17:57 40°

W

20:17:57 40°

W

22-Feb

-3.4

19:25:19 10°

NW

19:28:39 80°

NNE

19:30:09 30°

ESE

23-Feb

-1.3

20:12:03 10°

W

20:14:44 23°

SW

20:15:13 22°

SSW

24-Feb

-2.1

19:21:20 10°

WNW

19:24:29 40°

SW

19:27:33 10°

SSE

26-Feb

-0.4

19:17:36 10°

W

19:19:48 17°

SW

19:22:00 10°

S

Data from Heavens-Above.com.
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Az.

End

Time

Brightness

Altitude

Azimuth

Satellite

Distance to
flare centre

Brightness at
flare centre

Feb 1, 19:03:55

-1.9 51°

31° (NNE)

IRIDIUM 23

22 km (E)

-8.2

Feb 2, 06:37:38

-0.2 28°

163° (SSE)

IRIDIUM 49

38 km (W)

-7

Feb 4, 18:53:46

-0.9 57°

27° (NNE)

IRIDIUM 22

27 km (W)

-8.3

Feb 6, 06:22:22

-1.7 31°

170° (S)

IRIDIUM 03

22 km (W)

-7.2

Feb 6, 07:28:09

-5.9 24°

75° (ENE)

IRIDIUM 57

14 km (W)

-6.2

Feb 6, 18:41:30

-0.9 62°

26° (NNE)

IRIDIUM 47

26 km (W)

-8.4

Feb 7, 06:16:18

-4.5 31°

171° (S)

IRIDIUM 76

10 km (E)

-7.2

Feb 7, 18:35:24

-2.6 61°

31° (NNE)

IRIDIUM 11

16 km (E)

-8.4

Feb 8, 07:06:38

-5.9 19°

72° (ENE)

IRIDIUM 95

1 km (E)

-5.9

Feb 8, 18:30:10

-8.4 64°

29° (NNE)

IRIDIUM 23

1 km (E)

-8.4

Feb 9, 06:51:10

-5.6 16°

69° (ENE)

IRIDIUM 31

12 km (E)

-5.7

Feb 10, 06:07:03

-0.2 33°

180° (S)

IRIDIUM 94

34 km (W)

-7.5

Feb 10, 06:35:42

-5.5 13°

66° (ENE)

IRIDIUM 32

3 km (W)

-5.5

Feb 10, 06:45:01

-1.9 15°

68° (ENE)

IRIDIUM 91

73 km (W)

-5.7

Feb 10, 07:25:31

-5.7 19°

133° (SE)

IRIDIUM 60

3 km (E)

-5.7

Feb 11, 06:01:00

-3.4 33°

181° (S)

IRIDIUM 45

12 km (W)

-7.5

Feb 11, 06:20:08

-4.8 10°

63° (ENE)

IRIDIUM 57

51 km (W)

-5.3

Feb 11, 06:29:31

-0.1 13°

65° (ENE)

IRIDIUM 58

173 km (W)

-5.5

Feb 12, 07:22:20

-5.8 21°

136° (SE)

IRIDIUM 91

9 km (E)

Feb 13, 20:04:07

-3.3 33°

19° (NNE)

IRIDIUM 58

15 km (W)

-7.6

Feb 14, 19:57:53

-3.8 36°

19° (NNE)

IRIDIUM 55

12 km (W)

-7.7

Feb 15, 07:13:03

-6.3 26°

142° (SE)

IRIDIUM 32

7 km (E)

-6.4

Feb 15, 19:51:45

-1 36°

21° (NNE)

IRIDIUM 31

31 km (E)

-7.7

Feb 16, 05:39:37

-5.1 35°

190° (S)

IRIDIUM 11

8 km (E)

-7.6

Feb 17, 05:34:26

-4 36°

192° (SSW)

IRIDIUM 23

12 km (E)

-7.7

Feb 18, 07:03:46

-6.4 30°

148° (SSE)

IRIDIUM 30

6 km (W)

-6.8

Feb 20, 05:24:20

-6.3 36°

199° (SSW)

IRIDIUM 22

5 km (W)

-7.7

-6

Data from Heavens-Above.com. Note: prediction accuracy for Iridium Flares deteriorates as you go
further into the future—so this table is for the first half of January.
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LD = Lunar Distance = 384,400 km (238,900 mi)
389 LD = 1 Astronomical Unit (AU = Earth-Sun distance)
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Object

Date

Dist.
(LD*)

Size

2014 BU43

Feb. 01

12.2

13 m - 29 m

2012 LA11

Feb. 01

45.3

16 m - 36 m

2014 BX43

Feb. 02

9.1

21 m - 46 m

2013 YM70

Feb. 03

75.4

190 m - 430 m

2014 BW32

Feb. 03

1.9

16 m - 35 m

2013 BZ45

Feb. 03

26.8

110 m - 250 m

2014 BQ8

Feb. 04

72.4

130 m - 300 m

2014 BJ25

Feb. 05

37.6

32 m - 71 m

2009 CG

Feb. 05

51.0

70 m - 160 m

2014 BS43

Feb. 06

71.0

150 m - 340 m

2011 MW1

Feb. 06

39.6

92 m - 210 m

348306
2005 AY28

Feb. 07

15.3

130 m - 300 m

2014 BP43

Feb. 08

5.5

12 m - 27 m

2004 AS1

Feb. 09

50.0

210 m - 470 m

2006 DP14

Feb. 10

6.2

460 m - 1.0 km

2013 BS45

Feb. 11

12.3

18 m - 39 m

2014 BT43

Feb. 11

9.8

19 m - 42 m

2007 BG

Feb. 14

57.5

330 m - 750 m

2014 BQ43

Feb. 15

21.4

65 m - 150 m

2008 BP16

Feb. 17

65.1

120 m - 270 m

2000 EM26

Feb. 18

8.8

120 m - 270 m

85953
1999 FK21

Feb. 18

74.3

590 m

2014 BX2

Feb. 20

63.6

120 m - 260 m

1999 SK10

Feb. 21

71.5

320 m - 710 m

2014 BB3

Feb. 21

45.1

48 m - 110 m

2012 DY43

Feb. 21

15.7

67 m - 150 m

2001 EB18

Feb. 22

45.2

370 m - 820 m

2006 DS14

Feb. 23

64.0

220 m - 490 m

2009 EC1

Feb. 26

48.5

73 m - 160 m

1.9 LD = 730,360 km
74.3 LD = 28,560,920 km
Data from NASA’s Near-Earth Object Program Website
http://neo.jpl.nasa.gov/ca/

Dt
01
02
03
05
06
08
11
12
14
15
15
19
19
19
21
22
23
26
27
27

EST
02:07
15:27
19:00
07:41
14:22
09:41
01:10
00:09
18:53
05:40
15:00
09:54
18:59
22:28
17:39
12:15
12:00
00:23
14:52
16:24

Event
Mercury 4.1°S of Moon
Mars 4.4°N of Spica
Mercury at Perihelion
Moon at Descending Node
FIRST QUARTER MOON
Aldebaran 2.3°S of Moon
Jupiter 5.0°N of Moon
Moon at Apogee: 406232 km
FULL MOON
Regulus 5.1°N of Moon
Mercury at Inferior Conjunction
Spica 1.6°S of Moon
Mars 3.1°N of Moon
Moon at Ascending Node
Saturn 0.3°N of Moon: Occn.
LAST QUARTER MOON
Neptune in Conjunction with Sun
Venus 0.4°S of Moon: Occn.
Moon at Perigee: 360439 km
Mercury 2.9°S of Moon

The Farmer’s Almanac calls February’s Moon
the "Snow Moon", also "Hunger Moon."

This image was created by the U.S. Geological Survey (USGS), and is available from the EROS Digital Image Gallery:
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OBJECT
NGC 2261 is an emission and reflection nebula in the
obscure, but object-rich, constellation Monoceros. The
nebula is at once both renowned in the astronomical
world and unfamiliar to many who make a hobby of
night sky observing. It is commonly known as Hubble’s
Variable Nebula due to its namesake’s fascination with
the object and—as one might imagine—the variability
of the object’s brightness. The nebula was a subject of (c) 1989,1992,1996 by the Association of Universities for Research in Astronomy, Inc.
study for Edwin Hubble at various points in his career
and was chosen by him to be the first object photographed by the Hale Telescope. It is believed that
the nebula’s variability is the consequence of dust clouds that simultaneously block and are
illuminated by a background star, R Monocerotis, where periodic shifts in the dust cloud pattern yield
the observed changes over weeks to months of time. The object has an angular size of approximately
3’ x 2’, but sources differ considerably as to its reported magnitude.
Tracking down NGC 2261 can be somewhat of a challenge, as it sits in a constellation that is largely
devoid of notably bright stars. This can be especially problematic for light polluted observing sites,
from which a very long star hop might be required for those without computerized means of object
location. If the nebula is to be found manually, it is perhaps best to start from the 3rd magnitude star
Xi Geminorum, which should be visible from nearly any reasonable observing spot. About 4° southsouthwest of this star sits the stunning nebulous open cluster NGC 2264 (the Christmas Tree Cluster
and Cone Nebula). Although the Cone Nebula is difficult to see from all but the darkest sites, the
Christmas Tree Cluster will be immediately obvious and impressive under nearly any conditions. To
find Hubble’s Variable Nebula, shift the field of view another 1° to the south-southwest from this
cluster. The nebula will appear acutely comet
shaped, with a sharp head centered on R
Monocerotis and a wedge-shaped tail that
extends northward. The tail may include
significant variations in contrast that depend
on the positioning of brighter or darker
patches of dust relative to the source of
illumination. Fine details will become more
apparent in larger telescopes or with the use
of higher magnification. Although NGC 2261
can be readily viewed in 4” or larger
telescopes from pristine locations, an aperture
of at least 6” to 8” is recommended for less
Image from Stellarium
optimal settings.
Chuck Dezelah

This column is a recurring feature written with the intention of introducing a new object each month that is visible from
Stargate Observatory using a moderate-sized telescope typical of beginner and intermediate level amateur astronomers. In
particular, special focus will be given to objects that are not among the common objects with which most observers are
already familiar, but instead articles will mainly give attention to “hidden gems” or underappreciated attributes of the night sky.

11

by Bob Trembley

U.S. House of Representatives Committee on
Science, Space, and Technology
It's hard to believe, but it has been a year since the Threats from Space: A Review of U.S. Government
Efforts to Track and Mitigate Asteroids and Meteors
asteroid exploded over Chelyabinsk. Here are the March 19, 2013
events that have happened in that year:
 Dr. John Holdren stated that the number of
undetected "city killer" asteroids is greater than
10,000.
Asteroid 2012 DA14 Passes Safely by the Earth,
 NASA chief Charles Bolden, when asked what
Meanwhile in Russia...
could be done about a large asteroid heading
February 15, 2013
toward New York City today: "Pray."
Highly publicized asteroid 2012 DA14 was going to
pass within 17,200 miles of the Earth’s surface.
Hours before 2012 DA14’s closest approach, another
asteroid entered the atmosphere over Chelyabinsk and
exploded, damaging structures and injuring hundreds
of people.
Warren Astronomical Society

NASA launches new "Fireball and Bolide Reports"
website
March 1, 2013

Overseen by NASA's Near-Earth Object Program,
meteor explosion event data as recorded by sensors on
secretive U.S. military spacecraft is shared with the
scientific community.
"I consider this a major step forward since these
fireball events are by far the most frequent impactors
into the Earth's atmosphere" - "these reports will go a
long way toward defining the annual flux of small
Earth impactors." -Donald K. Yeomans of JPL.

Image Credit: AFP

U.S. Senate Subcommittee: Assessing the Risks,
Impacts, and Solutions for Space Threats.
March 20, 2013

Testimony was given on several topics, including
asteroid impact risk, space junk, and space weather.
Speakers included: Dr. Ed Lu, Dr. James Green, Mr.
Richard DalBello, Dr. Joan Johnson-Freese.
Results: “Thank you very much...”

(Continued on page 13)
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NASA Seeks Citizen Scientists’ Input: Asteroid Grand
Challenge
June 18, 2013

NASA's Asteroid Grand Challenge focused on
finding asteroid threats to human populations, and
knowing what to do about them.

Image Credit: PBS/NOVA

NOVA: Meteor Strike
March 27, 2013. PBS

This is a large-scale effort using a variety of
partnerships with various government agencies,
industry, academia, and citizen scientists. This
complements a recently announced NASA mission to
redirect an asteroid into lunar orbit, and send humans
to study it.

A pretty good illustration of the Russian meteor Huge Meteorite Fragment Found at Bottom of
impact event, but a lot of re-use of stock footage.
Chebarkul Lake
June 26, 2013

International Academy of Astronautics Third Annual Estimates put the piece at 60cm in diameter, and
Conference - Gathering for Impact!
weighing roughly 300kg,
April 15-19, 2013. Flagstaff, Arizona

Topics discussed:
 Planetary Defense
 Recent Progress & Plans
 NEO Discovery
 NEO Characterization
 Mitigation Techniques & Missions
 Impact Effects that Inform Warning, Mitigation &
Costs
 Consequence Management & Education
Bill Nye spoke about Planetary Defense one evening
at this conference
#WeTheGeeks Google Hangout: Asteroids!
Hosted by the White House

Image Credit: Planetary Resources

Planetary Resources Kickstarter:
Space Telescope

ARKYD Public

July 1, 2013

Planetary Resources Kickstarter raises more than 1.5
million for the ARKYD Public Space Telescope. The
Guests included:
ARKYD campaign was the most successful
 Lori Garver, Deputy Administrator, NASA
Kickstarter for a space-based project, and is among
 Bill Nye, the Science Guy, and Executive the Top 25 campaigns in Kickstarter history. I
Director, The Planetary Society
supported this kickstarter, and I'll be getting my photo
 Ed Lu, former shuttle astronaut and CEO of the from them when ARKYD is in space — I already
B612 Foundation
have the tee-shirt and patch.
 Peter Diamandis, Co-Founder and Co-Chairman,
Planetary Resources
The ARKYD space telescope can be used to hunt for
 José Luis Galache,
Astronomer at the asteroids, and Planetary Resources plans to team with
International Astronomical Union’s Minor Planet Zooniverse to develop Asteroid Zoo, allowing the
Center
public to find asteroids at home.
May 31, 2013

I watched this hangout - all the right people, talking
about asteroids.
(Continued on page 14)
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The NASA All-Sky Fireball Network reported seeing
almost two dozen fireballs this evening. Over the
course of 2013, it reported a LOT more fireballs then
I have previously seen. The network uses multiple
cameras spread out over a region, and is able to
calculate the orbits of the fireballs parent meteoroid.
They are looking to grow the network, and when last I
contacted Dr. Bill Cook at NASA, he said that
Michigan did not have any cameras, yet.
Image Credit: Planetary Society

Planetary Society Report on Using "Laser Bees" for
Asteroid Deflection
July 7, 2013

Zap a rock in a vacuum chamber with a high-powered
laser, get a jet of gas - do this in space, and that jet of
gas becomes a rocket. On a large scale, this method
could be used to deflect asteroids. Scientists are
testing this in the lab!
Meteoritical Society Meeting

Image Credit: CBS

July 29 - August 2, Edmonton, Alberta

Some topics included: Impact cratering, Morphology,
population, and history of binary asteroids, thermal 60 MINUTES: Cosmic Roulette
evolution of porous planetesimals, and Chelyabinsk. With Anderson Cooper
Wow! I think I want to go to one of these!
October 6, 2013
Dr. Ed Lu of the B612 Foundation, and Amy
Mainzer, Donald K. Yeomans and Paul Chodas from
Asteroid 2013 RZ53, Discovered Only Days Before,
JPL talked about asteroids and impact threats. They
Flys-by Earth at 148,000 Miles
covered in those few minutes; The spot with Dr. Ed
September 18, 2013
1-3 meter asteroid 2013 RZ53, discovered on Lu showing a graphic representation of the number of
September 13, flew-by the Earth at 0.62 Lunar Near-Earth asteroids reminded me of the Stellar
Distances. The asteroid belongs to the Apollo family Cartography Lab in Star Trek: Generations.
of Near-Earth asteroids — the same group as the
Chelyabinsk meteor. The asteroid is in a very Earth- "When it comes to building a space telescope capable
like orbit.
of finding these asteroids, so far neither the United
States nor any other government has committed
significant funds… and it would only cost as much as
a freeway overpass to build!"
U.S.-Russian Planetary Defense Plans Progress as
Asteroid Skims Earth
October 8, 2013

Almost Two Dozen Fireballs Seen Over Southern
USA in one Evening
September 10, 2013
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The U.S. Department of Energy and Russia's Rosatom
state nuclear agency signed a series of nuclear
agreements during the mid-September meeting of the
International Atomic Energy Agency in Vienna. The
agreement to cooperate in several areas as been
generally described as "defense from asteroids."
(Continued on page 15)

These discussions took place just days before a 15meter asteroid (approximately the size of a 5 story
building), similar to the one that exploded over
Chelyabinsk, was detected hours before it narrowly
missed the Earth.

Panel Discussion: Defending Earth From Asteroids
October 25, 2013

Hosted by the American Museum of Natural History
Moderated by Neil deGrasse Tyson

Participants were members of the Association of
Space Explorers – a professional association of
#NEOKnows Twitter session
astronauts and cosmonauts.
Hosted by NEOShield
October 9, 2013
 Thomas Jones, former NASA astronaut
A public Twitter session where
 Russell Schweickart, former NASA astronaut,
you could ask questions of folks
chairman emeritus of the B612 Foundation
in the asteroid biz - These are
 Dumitru-Dorin Prunariu, former Romanian
the important points I came
astronaut
away from it with:
 Soichi Noguchi, engineer and JAXA astronaut
 There are NO fully developed global response  Edward Lu, former NASA astronaut, chairman
procedures right now.
and CEO of the B612 Foundation
 United Nations is coordinating a number of
activities to put in place.
“No government in the world today has explicitly
 This is work has been on-going for a number of assigned the responsibility for planetary protection to
years, and shall be put in place in next few years.
any of its agencies” ~ Rusty Schweickart

Image Credit: Alexander Firstov/AP Photo/AP

Half-ton Chunk of the Chelyabinsk Meteorite
Retrieved From Lake Chebarkul

U.N. Plans To Set Up An “International Asteroid
Warning Group”
October 28, 2013



October 16, 2013

Weighing in at about 570 kg, this is the largest 
fragment of the Chelyabinsk meteorite discovered.
The meteorite chunk broke into three pieces when 
scientists tried to weigh it, and broke the scales they
tried to weigh it with!

U.N. will share information about potentially
hazardous space asteroids.
U.N. will discuss what to do if a potential impact
is discovered.
Any actual response would be decided once the
threat has been investigated. Responses include:
evacuation, gravity tractor and nuclear.

Russia Proposes Asteroid Impact Defense

Planetary Society "Laser Bees" Update

October 21, 2013

October 29, 2013

Roscosmos, the Russian federal space agency, is
planning a robotic mission to the asteroid Apophis
with the goal of placing a tracking radio beacon on
the asteroid

"The results gathered from the work supported by the
Planetary Society allowed us to push the boundaries of the
research on asteroid deflection and to initiate larger
research projects. For example, the results gained from the
(Continued on page 16)
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experiments were instrumental to develop a mission
study, supported by ESA, on a small technology
demonstrator that could be used to test laser ablation
on a small scale asteroid. "

David Kring of the Lunar and Planetary Institute in
Houston, said that "molten droplets that found their
way into the Chelyabinsk object formed within the
first four million years of solar system history,"

NASA/JPL Near-Earth Object Program Office
Announces the Discovery of 3 New LARGE NearEarth Asteroids
November 5, 2013





Two surprisingly large Near-Earth asteroids have
been discovered in October 2013. ~ 20 km (12
mi). One is in an unusual, highly inclined,
retrograde orbit about the Sun.
A third moderately large Potentially-Hazardous
asteroid has also gone undetected until now. ~ 2
km

Near-Earth Object 2013 US10 Turns Out to Be a Long
-Period Comet
November 6, 2013

Initially categorized as asteroid 2013 US10, new
observations indicated that it is actually a long period
comet. The object is now designated C/2013 US10
(Catalina).
Report Concludes Chelyabinsk-Like Impacts Occur
More Often Than Previously Thought

Image Credit: Bill Gray

Asteroid 2014 AA - The First Asteroid Discovered in
2014, Plows Into the Earth the Very Next Day!
January 2, 2014

On midnight (eastern standard time) on Jan. 2, 2014,
1-5 meter asteroid 2014 AA, discovered only the day
before - and the first asteroid to be discovered in
2014, struck the Earth and is thought to have burned
up over, or landed in the Atlantic Ocean. This is the
second time that astronomers have detected an
asteroid shortly before it struck Earth’s atmosphere.

November 7, 2013

Researchers concluded that the meteor that exploded
over Russia was much bigger than previously thought,
and impacts happen more frequently than thought.
Chelyabinsk-like events were expected to occur every
150 years or so, now it appears to be more like 30
years.
These conclusions come from research of an
international team of nearly 60 researchers from 9
countries. Data was collected from multiple sources,
Image Credit: NASA/JPL-Caltech
including data from a world-wide network of subsonic
NASA's Recently Reactivated NEOWise Spacecraft
sonars and the US military satellites.
Spots Its First New Asteroid
January 7, 2014
NOVA: Asteroid: Doomsday or Payday?
Originally called the Wide-field Infrared Survey
November 20, 2013 PBS
Many of the right folks in the know about asteroids Explorer (WISE), this spacecraft made the most
were interviewed for this show: JPL, Planetary comprehensive survey to date of asteroids and
Resources, B612 Foundation, Minor Planet Center, comets. After its primary mission was complete in
2011, the spacecraft was shut down. It was reactivated
and more.
In September 2013, renamed, and given a new
mission - to assist in the search for potentially
American Geophysical Union Meeting
December 9-13, 2013
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(Continued on page 17)

hazardous near-Earth objects (NEOs). NEOWISE
could also assist in helping scientists pick potential
targets for future exploration missions.

Binary asteroid 243 Ida and satellite Dactyl. Image Credit: NASA/JPL-Caltech/

Building damaged by Chelyabinsk asteroid shock wave. Image Credit: Xinhua/RIA

2013 has seen a large increase in public awareness
about asteroids and impacts—I consider this to be a
very good thing.
The US Senate and House both held hearings about
asteroid and space threats, they were told about the
risks by the folks in-the-know about such things. No
action items I am aware of came out of these
hearings. Late in 2013, a report came out stating that
“City-Killer” asteroid impact events happen more
frequently than previously thought.
World governments have had a dramatic
demonstration of the destructive force of a small
asteroid impact. To date, no government has assigned
responsibility for planetary defense to any of its
agencies. At this time, it is primarily citizen-funded
foundations and private industry being tasked with
finding asteroid threats, and developing deflection
technologies. Perhaps this should be more of a global
planetary defense initiative.
The U.N. “International Asteroid Warning Group”
seems to be a good idea, but only time will tell if it
has any ability to get things done. I’d be interested to
see how the U.N. will coordinate the various world
space agencies, and I would like to see detailed plans
for different asteroid deflection scenarios.
A year after Chelyabinsk, we’ve started heading in
the right direction—but there’s a long road ahead,
and many asteroids yet to be discovered.
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Artwork: Aaron Williams. Tee available from OffWorld Designs.

I would like to thank Brother Guy Consolmagno for
reviewing this article, and providing me with some events I
missed.
I would also like to thank Julie Sparenberg of the B612
Foundation for her
copy-editor suggestions, and
astronomer Dr. Harold Reitsema for reviewing this article,
and for his suggestions.
And finally, my wife Constance, who helped soften my
commentary and transform snarkiness into something a
bit more constructive.

February 1974
What goes around, comes around. With the aftermath of Comet ISON pretty much going up in smoke, we have
a familiar refrain in “MUCH ADO ABOUT NOTHING: 1913f (Comet Kohoutek)” by Kenneth Wilson. Frank
McCullough talks about the contributions of W.A.S. members with the somewhat misleading title, “Men of
Action in the W.A.S.” (several women are mentioned). In a more jocular vein, we have cartoons of “Job
Opportunities for the Out-of-Work Amateur Astronomers”

February 1980
The cover of this issue shows Frank McCullough receiving
the E. John Searles award. Frank was given the award,
named in honor fellow member John Searles, who passed
away the previous year, for his many years of meritorious
service to the Warren Astronomical Society.
Mike Potter writes about “The Virial Mass Discrepancy in
Clusters of Galaxies”. In “The Apprentice Astronomer's
Notebook”, Louis J. Faix covers the constellations
Cepheus and Andromeda. Finally, Arlene (no last name
given) adds a mythological touch in “Orion’s Plight”
Dale Thieme
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Image from Stellarium

John Dobson (1915-2014) Associated Press / July 23, 1999

John Dobson popularized amateur astronomy for years, and cofounded the San Francisco Sidewalk Astronomers in 1968. He
and his followers held telescope making classes right up until a
couple of years ago.

A student looking at the Sun through Bob Trembley’s 8”
Dobsonian Telescope at Endeavour Middle School

He found a way for people to own a decent, easy-to-use telescope inexpensively—And while the Dobsonian
mount has became very popular, he didn't invent it—that’s something he never claimed having done.
ISAN 7 (International Sidewalk Astronomy Night) will be held in honor of John Dobson on March 8, 2014.
Amateur astronomers around the globe will celebrate his life and love of astronomy.

Jupiter and Io from Cassini Fly-By. Image Credit: NASA/JPL—Caltech

19

There is no new moon this February, which can only happen
because February is so short. Thank Julius and Augustus
Caesar.

by Tim Campbell
Ford Amateur Astronomy Club

Somehow Julius got it into his head that there should be a
month named for him. He wanted that month to be the
longest and to have the most daylight. So he pushed
September (which literally means "seventh month") back by
one month, inserted his own month (July) and then stole a
day from February -- taking it from 30 days down to 29
days, to take this new month up from the standard 30 days
to 31 days. And thus February was reduced to 29 days and
July has 31.

Why steal from February? Because February isn't named for
a god. February is from februum which means
"purification".

Consider the alternatives:
If you steal from January (named for Janus, the god with a
face looking both forward and backward -- this is the face
often placed over doors or gates which is looking both "in"
and "out" at the same time) there might be smiting involved
from the wrath of an offended and angry God. March -that's named for Mars... not just any God but the God of
War... that's DEFINITE smiting and wrath! Better not mess
with Mars' month. April is not named for a god either... but
the month was sacred to the Goddess Venus... so better not
mess with April, lest you anger Venus. May is named for
Maia, the Goddess of fertility -- better not mess with her
month and you don't want to spend too much time thinking
about what a Goddess of fertility might do to you. And of
course June was named for the Goddess Juno, the wife and
sister to Jupiter, king of the Roman Gods. -- DEFINITELY
off the list! So there you have it... steal from February and
you should be safe. Hence February has 29 days.

And you say WAIT... February doesn't have 29
days!

Bust of Julius Caesar in Naples National Archaeological
Museum

Yes... that's because Augustus... learning well from great-uncle Julius (technically adopted... posthumously
mind you. I'm still trying to wrap my head around how one "posthumously adopts" someone. These Romans
sure are clever. ), decided to pull the same stunt. He pushed September back by ANOTHER month, stole
ANOTHER day from February, and created the month of August, making it ALSO have 31 days, and cheating
February down to just 28 days.
(Continued on page 21)
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Meanwhile, "September" (from "septem" which means
seven -- "seventh month") is now the 9th month. October
(from octo or 8th month) is the 10th month. November
(from novem or 9th month) is the 11th month, and
December (from deca or 10th month) is now the 12th
month.
The typical "Lunar Month" is the "synodic month" and is
given at about 29.5 days (29.53059 or 29 days 12 hrs 44
mins, and 3 secs). And since that's technically longer
than the number of days in February (even in leap year),
it's technically possible (however unlikely) to have a
syzygy (full moon or new moon) just hours before
February officially beings... and then another just hours
after February ends -- skipping February completely.
(BTW, "syzygy" is my favorite word to use when playing
"hangman" ... try it on another player ... you'll drive 'em
nuts!)

Portrait of Emperor Augustus. Walters Art
Museum, Baltimore.

TECHNICALLY... the moon goes around the Earth is 27.3
days (27.32166 or 27 days 7 hrs 43 mins 11.6 secs) -that's a "sidereal month". But in that amount of time, the
Earth will have moved forward about 27º in it's orbit
around the Sun. The extra 2.20893 days (2 days 5 hrs 0
mins 51.4 secs) are needed to let the moon catch up to the
same position in the synodic cycle. What I find
interesting is that if you measure from Lunar perigee to
perigee... that time is 27.55 days and not 27.3 days.
That means every month SHOULD have a perigee and
apogee (including February), but February (and only
February) does not have to have either a new moon or full
moon (one of the syzygies can be missing in February -but it would be rare.) The 27.55 days between perigees is
an average, but it can exceed 28 days. This means it's
technically possible to have a February which does not
have either an apogee or a perigee -- but it would be
extremely rare.

Julius Caesar (crater), on the moon, reprocessed Lunar Orbiter 4
images. Image Credit: NASA & James Stuby
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Image Credit: Rune Rysstad

December 31, 2013
MEMBERSHIP
We currently have 129 members (24 of which are
family memberships).
INCOME AND EXPENDITURES (SUMMARY)
We took in $1063.00 and spent $1247.85. We have
$14929.20 in the bank and $229.78 in cash, totaling
$15158.98 as of December 31, 2013.
COSTS AND REIMBURSEMENTS
$18.00 Reimbursement for snacks
$1009.97 Banquet expenses (awards, Hall fee, tips,
$50 gift card for pianist)
$213.88 For Stargate repairs
$6.00 postage
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INCOME
$26.41 donations for snacks
$214.00 new memberships and renewals
$15.00 Astronomical League memberships
$285.00 Banquet tickets
$6.00 miscellaneous merchandise sales
$31.59 Extra cash in cash box
$480.00 calendar sales
$5.00 donation to cover calendar mailing
$8853.05 Total donated to date for new telescope
and mount
Dale Thieme, Treasurer

WAS Board Meeting

donations for telescope and mount for Stargate, a
total of 40 paid memberships (renewal letters
January 16, 2014
pending), and approximately $17k in the bank
Board members present: Jonathan Kade, Dale account.
Partin, Dale Thieme, Chuck Dezelah, Angelo
DiDonato, Bob Trembley** (** denotes remotely Secretary: Chuck asked about and received
via web)
secretary materials from Treasurer (former
secretary). The current organizational system for
Jonathan brought the meeting to order at 6:45pm. renewal of Astronomical League memberships
Note that this Board Meeting was held at was discussed.
Macomb on the third Thursday of the month
instead of the usual time and place. This was due Outreach: Angelo described in brief the outreach
to the closure of Cranbrook due to weather on the event planned for Northhill elementary on the
originally scheduled date.
28th. A motion was made to purchase a hard case
for the WAS projector. Since the cost is only
around $25, the president ruled outright without a
Reports:
vote that the case should be purchased. None
President: Upon calling the meeting to order, present were opposed to the ruling. Upcoming
Jonathan introduced himself as the new president outreach opportunities were reviewed in brief.
and called the board members’ attention to his
meeting agenda. He introduced each new Board
Publication: Bob reported that Blum has
Member in turn and called for their reports.
submitted an article from Ford Club for next
WASP. The subject of a sky calendar and
1st Vice President: Dale P. announced that the monthly images from club calendar for WASP
speaker list is populated through about May. inclusion were discussed. The idea of
Schedule changes due to the cancelled January advertisements in the WASP was brought up and
Cranbrook meeting were reviewed. The pros and cons discussed, but a decision was
possibility for additional time for Ken Bertin’s tabled for a future meeting.
“In the News 2013 in review” segment was
discussed. The need to make announcement of
specifics pertaining to the January discussion Old Business: There is as of yet no official word
from the IRS on the start of 501(c)(3) status.
group were mentioned.
Renewal flyers were reported as ready to send
out. There is no word on status of new refractor
2nd Vice President: Not present due to weather. for Stargate; the lens is finished but the tube
Stargate status and open house schedule were assembly is still pending.
discussed in brief.
New Business: The request for use of the WAS
Treasurer: Dale T. gave overview of monetary banner by T. Oldani for a week of school
details of WAS account, the highlights of which presentations was discussed. There seemed to be
will be detailed in upcoming issue of WASP. It
(Continued on page 24)
was announced that there are nearly $9k in
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no major dissention to the idea. The involvement
of the WAS in an Eagle Scout project was briefly
described. Jonathan mentioned the need for some
changes to the WASP website. The
warrenastronomicalsociety.org domain will be
renewed for an additional year to allow for
updates to the newer address on WAS items and
property.

being a speaker at a future meeting.

The meeting was cancelled due to the closure of
Cranbrook due to the winter storm. The official
announcement was made by Jonathan Kade and
forwarded to all members by Dick Gala at
10:22pm on January 5th. Presentations would be
rescheduled to open time slots at future meetings.

Secretary: Chuck announced that the minutes to
the board meeting and general meetings would be
available in the upcoming WASP.

2nd Vice President: Not present. However,
Jonathan provided information on upcoming open
house schedule for Stargate.

Treasurer: Dale T. announced that we currently
have 40 paid members, but that the number
As time was growing short, Jonathan dismissed should increase dramatically as renewal flyers are
mailed out to last year’s members. It was
the meeting at 7:30pm.
announced that members should expect the flyers
to arrive shortly. It was announced that the WAS
account holds approximately $17k and that
specifics would be available in the next issue of
WAS General Meeting
the WASP.
Cranbrook, January 6, 2014

Outreach: Angelo introduced himself and asked
that those interested in outreach events come see
him. Some of this year’s planned outings were
described in brief.

WAS General Meeting
Macomb, January 16, 2014

Publication: Bob was not present. Jonathan
announced that the January 2014 issue of the
The meeting was started at 7:33pm with 17 WASP is available on the web.
people in attendance. An additional 8 people had
joined by 7:45pm.
Observing Reports: Bob Berta noted that the
Sun has been active lately and is worth viewing.
Dale P. described observations he made of Io
Officer reports:
entering Jupiter’s shadow. He asked if anyone
President: Jonathan opened the meeting and
knew of software that offer precise timing of such
introduced himself to the attendees. First time
events, as his current one doesn’t match his
visitors were welcomed and provided with
observations well enough for his experiments.
information sheets. The new board members were
introduced and asked in turn to report.
In the News: Ken Bertin provided his insightful
look at the latest developments in astronomy.
1st Vice President: Dale P. announced the
Topics included Hand of God, NASA cash
upcoming speaker schedule and asked the
(Continued on page 25)
audience to contact him if they were interested in
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changes leave planet science up in the air, First
water plume seen firing from Jupiter moon
Europa, Space lander of the future takes fiery
flight, Rare space rock goes unnoticed for 140
years, Infrared reveals stunning colors of
asteroids crust, First exo-moon glimpsed, Cosmic
Explorer Gaia embarks on star mapping mission,
Christmas eve spacewalk a success for NASA,
We don't need to land to find life on Europa, GPS
satellites suggest earth is heavy with dark matter,
Second tiny asteroid spotted before it hit Earth,
Gecko feet will let robot minions fixed space
stations, Dust factory scene in the heart of an
exploding star, In as hefty "naughty boy" rocket
comes in from cold, Hunting wormholes in a
Soviet era science city, Gas blob comes late to
blackhole supper, Hubble exploits Galactic lenses
for deepest view ever, Cygnus watch sports
science boom in low Earth orbit, Sand dunes
serve as "wind socks" on distant planets, StarAligned temples hint at Pompeii's religious mix.
Presentation: Diane Hall provided us with the
movie titled Ascent: Commemorating Shuttle.
The movie provided a montage of slow motion
views of a space shuttle liftoff from beginning to
end from a multitude of camera angles. The
segments were taken from actual high speed
footage used to assess the launch. Initially the
movie was presented with audio commentary off
to provide an immersive experience, but was
switched on after about 15 minutes to provide us
with the observations and insights of specialists
affiliated with the shuttle launch.
The meeting was ended at 9:35pm.

Astronomy presentations and lectures twice
each month at 7:30 PM:


First Monday at Cranbrook Institute of
Science.



Third Thursday at Macomb Community
College - South Campus Building J (Library)

Feb. 3 ...... Cranbrook....... Ken Bertin
Feb. 20 .... Macomb.......... Joe Tocco
Mar. 3 ...... Cranbrook....... Dale Partin
Mar. 20 .... Macomb.......... Riyad Matti
Apr. 7 ....... Cranbrook....... Ralph DeCew
Apr. 17 ..... Macomb.......... Bob Trembley
If you are unable to bring the snacks on your
scheduled day, or if you need to reschedule,
please
email
the
board
at
board@warrenastro.org as soon as you are
able so that other arrangements can be
made.

Grab some snacks, come on over, and talk
astronomy, space news, and whatnot!
The WAS Discussion Group meetings take place
at the home of Gary and Patty Gathen, from 8 11 PM, on the fourth Thursday of the month,
from January-October. Different dates are
scheduled for November and December due to
the holidays. The Gathens live at 21 Elm Park
Blvd. in Pleasant Ridge—three blocks south of l696, about half a block west of Woodward Ave.
The agenda is generally centered around
discussions of science and astronomy topics.
Soft drinks are provided, snacks are contributed
by attendees. Anywhere from 4 to 16 members
and guests typically attend. Gary can be reached
at (248) 543-5400, and gary@gathen.net.
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At every meeting of the Warren Astronomical Society, members or guest lecturers give astronomy
presentations. Here is a list of scheduled presentations for the first few months in 2014:

Feb. 3 ........ Cranbrook ...... Dale Partin ......................... Ultra Wide Angle Binoculars
Dave Bailey ........................ Two "Shotgun" Clusters
Feb. 20 ...... Macomb ......... Ken Bertin and Friends ...... In The News 2013
Mar. 3 ........ Cranbrook ...... John Zawiskie .................... Still the Crater of Doom
Charles Dezelah................. Double Shot: Observing Two Objects at
Once
Mar. 20 ...... Macomb ......... Bob Trembley ..................... Active Space Missions
Apr. 7 ........ Cranbrook ...... Jim Foerch ......................... Let's Make Stars
Stephen Uitti ...................... TBD
Apr. 17 ...... Macomb ......... Bob Berta ........................... Optical Illusions and Astronomy
May 5 ........ Cranbrook ...... Ken Bertin .......................... Charles Messier
Gary Ross .......................... A Savage Journey to the Promised Land
May 15 ...... Macomb ......... Dave Bailey ........................ Strangers in the Night
(Close Encounters of the Stellar Kind)

If YOU would like to give a presentation at a Warren Astronomical Society
meeting, contact: Dale Partin. firstvp@warrenastro.org

Laplace A crater and nearby wrinkle ridge. Image
Credit: NASA/GSFC/Arizona State University
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2014 VOLLBRECHT PLANETARIUM WINTER SHOWS
Planetarian: Cliff Jones
248-559-3886 cell: 313-770-7468
Feb. 5 – Gas Giants, Kuiper Belt and Oort Cloud – What are the planets Jupiter, Saturn, Uranus and
Neptune like? Was the planet Pluto really demoted? Did it lose its “planet” status? What is the “Kuiper
Belt and Oort Cloud” - what’s in them? Where are Voyager I and II spacecraft now?
Feb 12 – Guest: NASA/JPL Solar System Ambassador – Robert Trembley – What are NASA’s plans for
planetary and space exploration? Let us explore our Solar System with NASA’s robotic space craft and
rovers. We’ll explore our Milky Way Galaxy, take a visual trip through the Orion Nebula and view distant
galaxies via Hubble Space Telescope images.
Feb 19 – Native American and International Sky Stories –We’ll listen to Native American sky tales with
a scientific analogy. This is a time to ask questions about our universe or tell your own sky story. Bring a
pillow if you like.
Feb 26 – Telescopes and Binoculars – How they work & what you can see with them – Differences in
telescopes, how they work, how to use them, and what you can see with them will be explained. Which
type is best for you? We’ll point out on our star dome what objects can be seen with a small telescope or
binoculars. What about Light Pollution? Can we “save the night?”
Mar 5 – From Quarks to the Edge of the Universe – Using the scale, Powers of 10, we’ll explore the
Cosmos from Quarks to the Edge of the Universe. Where does Earth reside on the grand scale of the
cosmos? We’ll explore nebulae, star clusters, and galaxies including our own Milky Way and on to the
edge of the known Universe.
Winter 2014 - Vollbrecht Planetarium, Wednesday, 7 pm, 19100 Filmore, Southfield, MI 48075
Each Hour and a half show offers: Q&A, lecture, star show, handouts and a door prize
Planetarium Phone: (248) 746-8880
Admission:
Prepaid at Parks and Recreation Dept. *
$5 for residents and $5.50 for non-residents
Eight-show series: $30 for residents
$40 for non-residents

Purchased at the door
$7 for residents and $7.50 non-residents
Series of eight shows $40 for residents
$50 for non-resident

Ask about our Private and School Shows.
*Southfield P&R Dept., 26000 Evergreen Rd.
Southfield, MI 48037, (248) 796-4620
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GLAAC is an association of amateur astronomy clubs in Southeastern Michigan who have banded together
to provide enjoyable, family-oriented activities that focus on astronomy and space sciences.

Kensington Astronomy at the Beach
GLAAC hosts Michigan’s largest free astronomy event: Kensington Astronomy at the
Beach, each September at Kensington Metropark. Telescopes as far as the eye can see,
presentations, special guests, vendors, inflatable planetarium, educational games for
children, astronomers for students and teachers to talk with, and more!
GLAAC is: The Astronomy Club at Eastern Michigan University * Ford Amateur Astronomy Club * Oakland Astronomy
Club * Seven Ponds Astronomy Club * Student Astronomical Society - University of Michigan * Sunset Astronomical
Society * University Lowbrow Astronomers - Ann Arbor * Warren Astronomical Society * Huron-Clinton Metroparks

For more information, visit: http://www.glaac.org

WAS members are invited to The Seven Ponds Astronomy Club
monthly meetings. Next meeting: Saturday, January 4, 7:00 PM
More information about upcoming meetings, maps to Seven Ponds
Nature Center, etc. is available at http://bhmich.com/sevenpondsac/.
Please let John Lines know if you might attend so that appropriate
plans can be made: (248) 969-2790, or jelines@yahoo.com

We’d like to see your photos and articles in the WASP — this is YOUR publication!
Send items to: publications@warrenastro.org
Documents can be submitted in Microsoft Word (.doc or .docx), Open Office (.ods), or Text (.txt)
formats, or put into the body of an email.
Photos can be embedded in the document or attached to the email and should be under 2MB in size.

Please include a caption for your photos, along with dates taken, and the way you’d like your name
to appear.
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Bob Trembley has been asked to head the science programming track for this convention. A couple
WAS members have already expressed interest in lecturing. Bob is looking for more!
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