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Astronomy Magazine announces 2009
Out-of-this-World Award winner!
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Amid nearly 30 submissions from 20 states and four other countries, the
Amateur Observers' Society of New York wins ~ Astronomy 's contest to celebrate astronomy outreach programs
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March 1, 2010 It was their clear devotion to a wide variety of public outreach that set the Amateur Observers’ Society of
New York (AOS) apart. One of AOS’s most important tools, a 14-inch telescope housed in the Susan F. Rose Observa-
tory, had become nearly inoperable thanks to age and a lack of replacement parts. Thanks in part to the Out-of-this-World
Award, AOS can afford a new telescope mount and keep the public enthralled with the stars.

Activities Director Linda Prince credits the dedicated volunteers of AOS, seen here at an Astronomy Day event at the
Cradle of Aviation Museum, with the success of its programs.

Astronomy magazine has selected the Amateur Observers' Society of New York (AOS) as the winner of the 2009 Out-of-
this-World Award for outstanding programming.

AOS distinguished itself with the wide breadth of its "Reach for the Universe" programs, providing something fun and in-
teresting for everyone. Its events feature more than just beautiful images and demonstrations — they go the extra mile
and get the public involved as well. AOS plans to use the award money to update the failing decades-old telescope mount
that controls their 14-inch telescope at the Susan F. Rose Observatory. Normally open to the public every clear Saturday
night, this resource will soon become unusable without replacement, rendering many of AOS's events impossible. The
group will also install a motorized dome at the observatory, saving the members both valuable time and energy.
"We're very excited to win this award, and very appreciative," says the group's activities director, Linda Prince. She too
feels that part of what makes AOS stand out is its considerable outreach. She says it's thanks to the "many dedicated vol-
unteers, [who work] day, evening, or whatever it is. Thank you so much!"

AOS reaches out to the public with a variety of other events as well. Its children's workshops offer early opportunities for
solar observing; weekly presentations and observing sessions give amateurs a gentle welcome into the hobby; and tele-
scope clinics help current scope owners get the most of their equipment. The variety and depth of AOS's "Reach for the
Universe" programs ensure that anyone who might even be remotely interested in astronomy in the New York area has a
place to go, resources to use, and friendly, knowledgeable staff to provide help. "And we have lots of new activities com-
ing up, too!" says Prince.

Astronomy's Out-of-this-world Award typically rewards ongoing programs sponsored by an educational or civic organiza-
tion. The award recognizes a group's sustained efforts to involve its local community in the science and hobby of astron-
omy. AOS is the fourth winner since the award debuted in 2006. Last year's award went to the Cincinnati Observatory
Center, and the 2007 award went to the Aldrich Astronomical Society in Winchendon, Massachusetts. In 2006, Astron-
omy's editors selected Celestial North, Inc., an astronomy club in Freeland, Washington, to win the inaugural award. The
winner receives $2,500 from Astronomy magazine.

"Once again this year, we had a very difficult decision to make choosing the winner," says David J. Eicher, editor of As-
tronomy magazine. "There's a lot of wonderful outreach going on all over this country, and all over the world, as our inter-
national submissions prove. Everyone who entered deserves congratulations and thanks for doing so much to promote
the hobby and science of astronomy."
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Amateur Observers’ Society of NY, Inc March, 2010
A 501(c)3 organization StarFest Committee Meeting 12:15pm
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Qut-of-this-world magazine
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270 Concord Avenue Next Club Meeting March 7, 1:15pm
West Hempstead, NY 11552-1202 NCC Building F, Room
www.aosny.org (F) 360-248-3129

Old vs. New Mount-Photo-Linda Prince W  orking on the new mount-Photo Linda Prince

President’s Report-Bill Bogardus

March is just around the corner and certainly coming in like a lion. With the weather like this it's quite
a job to get any observing in. | personally managed to find two pretty obscure Planetary nebulae in
the constellation Pyxis which is quite low to the southern horizon here in NY. (M 3-6 and NGC 2818
are both pretty small & dim.) March is the time of the year to think about doing a Messier Marathon
and we are looking into getting a group permit to go out together to observe on Saturday, March 13".
There will be some discussion on this at our next regular meeting on March 7.

Also on March 7™ we will be having a special event; our more or less annual Swap Meet. Members
are encouraged to bring any astronomy related items that you would like to sell to the meeting and
offer them up for sale. You might want to bring a little spending money too because some pretty ice
deals have been offered in the past very well could show up this year too. We’'ll also be giving out
more awards to those who couldn’t make the banquet. If you already got an award, please come so
we can take a group picture. Congratulations to all. There are a few other surprises as well. We'll also
be discussing the Globe at Night program but if you'd like to get a head start see the info on page 6.
Kudos to Linda Prince as she has recently secured an amazing award for the club. This award
brings a pretty substantial amount of money and was awarded to AOS for our outreach programs
which, in no small way, is due to Linda's continuous efforts to do public outreach. Congratulations
Linda and all the other AOS members involved in these great public projects. Why not join them?
Looking toward April, we will be needing members to volunteer at our table at NEAF where we publi-
cize the AOS, StarFest and Music Under the Stars. We’ll make it worth your while.

If you're following the progress on the Susan Rose Observatory, you know that we've installed the
new Celestron CGE mount and tested it out. There’s been a little set back in that the mount is acting
a little abnormally so it's going to be replaced by an entirely new one swapped out by Celestron.
When the weather gets better we should have a little first light celebration. That's if it ever stops
snowing. Hope it happens soon.
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Celestial Observer March 2010
New CGE Pro Mount at Sue Rose Observatory:

On Feb 13", AOS members worked together to install the new CGE Pro Mount at the
AOS Observatory. Bill Bogardus brought the mount, 14 inch telescope tube, and associ-
ated parts over to Custer. Bill Bradley, Linda Prince, Bill Crispino, Geoff Ci ntron, and
Gene Zagorsky were on hand to receive the mount, telescope and parts and put up the
mount. It is not yet fully operational, but once it is, training on the new mount will be
scheduled. (Pictures on page 1 courtesy of Linda Prince) The adaptor plate for the new
mount to join the pier was designed, fabricated and donated by Geoff Cintron . Thanks
very much Geoff.

AOS Receives Award from Europe

AOS Board Meeting Summary Feb. 7, 2010

Web host, Wesley Chuen , was voted an honorary member. Recently deceased long time
member Rachel Pollack’'s name will be added to the memorial plaque in the observatory.
A GPS Module (CN16 GPS Kit for Nexstar SE) will be purchased for the observatory’'s
CGE Pro Mount. The dome rotation will be motorized. We will continue with the Astron-
omy Day programs in the Spring and Fall. Rich will work on better publicity from the Cra-
dle. Sue will provide info on the Globe at Night program at the Mar meeting. Discussion
will be held with the Nature Center to see if we can hold a club Messier Marathon on Mar
13. We have a public program there on Mar. 12. Long promised Welcome Packages will
be available by years’ end. Equipment inventories should be finished by Mar 1. A SWAP
meet to sell excess equipment will be held at the Mar meeting. Linda is working on the
2010 Music and Astronomy Under the Stars contract with Hofstra. Hofstra is providing
$2000 to cover our costs for publicizing the program. This would include trips to NEAF
and ALCON. The cost of the banquet was reduced to $20 per person.

AOS Meeting Summary Feb. 7, 2010

Bill Bogardus asked for volunteers to help with publicity. The observatory mount adaptor
plate fabricated and donated by Geoff Cintron was installed in the observatory. Bill re-
minded members to send their high res astrophotos to the Reflector for their front cover.
Astronomy Day is April 1. Volunteers are needed. Contact Rich Huber . Dates for the Mu-
sic and Astronomy Under the Stars program have not been decided yet. On Mar 14, mem-
bers will meet at Hofstra to make an equipment check. The telescope clinic in Jan at the
Nature Center went very well. Bill viewed Mars and noted the polar ice cap with a dark
band around it. Rich Tyson observed Jupiter and Mars. He noticed that the South Equa-
torial Belt on Jupiter was fading. He also observed Mars and noted that it seems to have
more clouds for this apparition. He discussed the effectiveness of various colored filters
to pick up details. The Treasury had a big drop due to purchase of the new observatory
mount. Geoff Cintron announced that Geoff Notkin , from the TV show “Meteorite Men”,
will be the featured speaker at the 2010 StarFest. The date of the 2010 StarFest is July 9-
11. Guest speaker, Dr. Kevin Manning , gave a talk on the MicroObservatory program, a
free NASA remote telescope imaging program.

Micro Observatory

Kevin Manning spoke about this at the Feb meeting. Bill Bradley advises that you can
import the raw fits images into 3rd party programs. He used Fits Liberator:
http://www.spacetelescope.org/projects/fits liberator/download v23.html You also need
Adobe Photoshop, but this software is much more robust than the MO software.
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Membership:
Julian Parks 65-61 Saunders St, apt 2-H, Rego Park, NY 11374-4219 718-997-1137 parksje@verizon.net
Bob Santos 23 Colby Drive, Kings Park, NY 11754 (C) 631-848-5983 bdksanto@verizon.net & bdsantos@optonline.net
New Honorary Member Kurt Massey 9 River Ave, Eastport, NY 11941-1216 631-325-2123 kamassey@verizon.net
Rich Huber has donated a pair of binoculars and computer speakers to the club equipment library. Thanks Rich.
Congratulations to Sharon Perry-Francomano who has been off chemo for 9 months.
Please keep our fellow members in your thoughts and prayers during their difficult times: Lisa Beightol, Debbie Grosser,
Marie and Peter Tortorici, Mary Zoeller.  (Mary is doing a bit better but still confined to her wheelchair at St Johnsland,
395 Sunken Meadow Rd, Kings Park NY 11754. Would love company.) It looks like Ron Freeman, MaryLou Huber, Sue
Rose, Verna Saar, William “Bud” Trinka  and Carol Zagorsky are almost all healed and looked good at the banquet.
Herma Peter has decided to embark on a new adventure. She will be leaving us in the Spring and returning to her native
Germany. We wish her all that is good and clear skies. She will be missed.

March and April AOS Activities — Linda Prince

unteers needed

Mar. 7, 12:15 PM StarFest Committee Meeting — *NCC
new committee members welcome
Mar. 7, 1:15 PM Club Meeting - includes equipment *NCC
swap and sale
Mar. 12, 7-9 PM Public Astronomy Program —  Vol- Theodore Roosevelt Nature Center, Jones

Beach

Mar. 12, 13, 19, 20

Observing — Messier Marathon Mar.

13

M. Marathon at Theo. Roosevelt Nature Cen-
ter (permit pending), *RMSP Field #2, or
Rose Observatory, Southold

Mar. 13, 1 PM

Young Astronomers Meeting

North Bellmore Public Library

Mar. 14, 1 PM

Equipment check for Music and
Astronomy Under the Stars —
volunteers needed

Chemistry and Physics Building (Berliner
Hall), California Ave., Hofstra University,
Garden City

Mar. 26, 7-9:30 PM

Astronomy Family Night —
volunteers needed

Syosset High School, South Woods Road,
Syosset

April 1, noon-4PM

Astronomy Day- volunteers needed

Cradle of Aviation Museum

April 2, 3, 16, 17 Observing *RMSP Field #2
April 10, 1-3 PM Young Astronomers Meeting North Bellmore Public Library
April 11, 1:15 PM Club Meeting *NCC

April 17, 8:30AM-6PM &
April 18, 10AM-6PM

AOS Table at NEAF

NE Astronomy Forum, Rockland Community
College, 145 College Rd., Suffern, NY

April 23, sunset

Public Astronomy Program — Vol-
unteers needed

Theodore Roosevelt Nature Center, Jones
Beach

AOS Annual Picnic

TBD

August TBD

*NCC = Nassau Community College Building F *RMSP = Robert Moses State Park
AQOS Astronomy Day at the Cradle of Aviation Museum April 1-Rich Huber
Astronomy Day is scheduled for Thursday, April 1. This is a change from the listing last month. Volunteers please plan
accordingly. A schedule of events needing volunteers will be published at the beginning of March. We will need the usual
support at the welcome table, running the Planetarium, and helping with the childrens' workshops. If anyone wants to give
a talk on any facet of astronomy, please let me know. Last Astronomy Day in September 2009, Mike Siniscalchi gave a
very interesting talk on amateur astrophotography. If you can do any of the above, please let me know. Again, Astron-
omy Day at the Cradle is on Thursday, April 1.  Thanks in advance to all who can support this event!
AAA Lectures
March 5-John Gianforte, Blue Sky Observatory, "In the Footsteps of the Master: Discovering the Contributions of Galileo." April
9-Glynnis Farrar. NYU, "High-Energy Astrophysics with a Neutrino Telescope in New York City." May 7-Ruben Kier, Advanced
radiology Consultants, "Best Targets for Amateur Astrophotography and What They Reveal About Our Universe."
2010 Isaac Asimov Memorial Debate
Monday, March 15, 7:30 pm Le Frak Theater $15 general admission, $13 members, students, seniors. MOON, MARS
AND BEYOND: WHERE NEXT FOR THE MANNED SPACE PROGRAM? One of the hottest topics of recent years for the
manned program at NASA is whether the agency should return to the Moon, where we have already been, or proceed
straight to Mars. Central to the subject are thorny issues that relate to science, launch hardware, International competition,
national security, shrinking budgets, and political will. Join Hayden Director Neil deGrasse Tyson as he hosts and moder-
ates five experts on space exploration for the tenth annual Asimov Panel Debate.
Columbia University _These are Free Lectures at a Public Level Followed by Guided Star-Gazing with Telescopes. All
events are At Pupin Hall on the Columbia University Campus. No Reservations are Needed, Lectures are 30min, Star-
Gazing lasts for two hours. Lectures are Wheelchair Accessible; Star-Gazing on the Roof is Not. For directions, subject
titles and other information see http://outreach.astro.columbia.edu/calendar/
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Custer Institute and Observatory

Please contact Donna McCormick, CusterDonna@yahoo.com, if you know of any students who would like to present a

project in the astronomy science fair. The observatory is open every Saturday evening from dusk until midnight.

www.CusterObservatory.org 1115 Main Bayview Road (South of Rte. 25), Southold, NY or call 631-765-2626 Starlab

Portable Planetarium Shows, 7, 8 and 9 PM last Sat. of the month. Suggested donation: $5 for children 13 and under, $8

Adult, $20 Family (2 adults and children) per show. ON-GOING: Every Sat. evening, from dusk until midnight, Custer is

open to the general public. Staff provides guided tours of the sky (weather permitting) via laser pointers and powerful

telescopes, and are more than happy to answer questions. Group visits by classes, scouts, and others are welcome.

Sat., March 20, 8PM. Concert: A Celebration of Galileo the Lutenist. Performer: Christopher Morrongiello Sat., April 17,

8PM. Uncovering Alcor's Secret. Lecturer: Neil Zimmerman Wed., April 21, 8PM. Stargazing with Friends of the Long

Pond Greenbelt, Vineyard Field in Bridgehampton Sat., April 24, 8PM. Concert: Music for Stargazing. Performer: Tho-

mas Mangano Sat., May 1, 8PM. Are We Alone in the Universe? Lecturer: Urszula Golebiewska, Ph.D. Sat., May 8,

8PM. The Dark Side of the Universe. Lecturer: Chiaki Yanagisawa, Ph.D. Sat., May 15. Symposium: Preserving Long

Island's Dark Skies. Keynote Speaker: Susan Harder

RUBIN MUSEUM OF ART: 'VISIONS OF THE COSMOS: FROM T HE MILKY OCEAN TO AN EVOLVING UNIVERSE!'

Through May 10. This exhibition sets up a thought-provoking compare-contrast exercise between Western and Eastern

ways of picturing the universe. On one side, myths about the cosmos are vividly imagined in Hindu, Buddhist and Jainist

paintings and sculptures. On the other side, the West's progressively more empirically based beliefs are represented

mainly by illustrations in antique books, with astronomical photographs made by high-tech machines like the Hubble

Space Telescope representing current scientific knowledge. 150 West 17th Street, Chelsea , (212) 620-5000, rmanyc.org.

Star Parties, Conventions, Observing Sessions, etc for 2009 by Barlow Bob and Friends

March 11-13 Zombie Star Gaze Atlanta, GA http://www.atlantaastronomy.org/Zombie/

March 20 International Sidewalk Astronomy Night-Worldwide http://www.sidewalkastronomers.us/id220.html

April 1 - 4, 2010 Image Processing Workshops with Adam Block Mt Lemmon, Arizona http://skycenter.arizona.edu

April 8 7:30-9pm The exploration of Mars: Recent findings and future projects Monroe Lecture Center, California Ave,
South Campus Hofstra University

April 15-16 NEAIC 2010 Northeast Astronomical Imaging Conference Suffern, NY www.rocklandastronomy.com/neaf.htm

April 17-18 NEAF 2010 NEAF Solar Star Party Suffern, NY http://www.rocklandastronomy.com/neaf.htm

April 17-18 NorthEast Astro Forum Suffern, NY http://www.rocklandastronomy.com/neaf.htm

April 17-20 7" Annual Dark Sky Festival Harmony, FL http://www.darkskyfestival.com/

June 5 StarConn 2010 Middletown, CT http://www.asgh.org/starconn/index.htm

June 10-13 Cherry Springs Star Party Cherry SP, PA http://www.astrohbg.org/CSSP/Information.html

June 24-26 ALCON 2010 Tucson, AZ http://alcon2010.astroleague.org/

July 7-10 Green Bank Star Quest Green Bank, WV http://www.greenbankstarquest.org/

July 9-11 AOS StarFest Roxbury , NY http://www.aosny.org/index.htm

July 9-11 Mason Dixon Star Party York County, PA http://www.masondixonstarparty.org/

July 15 Evening Under the Stars in Patchogue — 2010 7:30pm-midnight Shorefront Park, Patchogue, NY
www.facebook.com/n/?event.php&eid=282928654405&mid=1d1747fG4606f707G10530e3G7&bcode=EbNog

Aug 3 Tangelwood on Parade, MA, Music and Astronomy Under the stars program

Aug 5-8 Stellafane 2010 Springfield, VT http://stellafane.org/

Aug 6-15 Rockland Summer Star Party Savoy, MA http://www.rocklandastronomy.com/special-events.htm

Aug 20-21 The Conjunction 2010 Northfield, MA http://www.philharrington.net/astroconjunction/

Sep 3-7 Almost Heaven Star Party Spruce Knob, WV http://www.ahsp.org/

Sep 3-6 Arunah Hill Days Cummington, MA http://www.arunah.org/calendar.htm

Sep 18-20 Connecticut Star Party Ashford, CT http://www.asnh.org/

Oct 4-12 Mid-Atlantic Star Party Robbins, NC http://masp.us/

Oct 8 -10 Mason Dixon Star Party www.masondixonstarparty.org www.ycas.org

Kevin Manning’s Library Astronomy Classes

March 4 Durham Public Library, 7 Maple Ave, Durham, CT 06422-2112 (860) 349-9544 http://www.durhamlibrary.org/

March 12 Astoria Community Library, 14-01 Astoria Boulevard, Long Island City, NY 11102 (718) 278-2220
http://www.queenslibrary.org/index.aspx?section_id=12&page id=44&branch _id=A

March 15 Haverstraw Kings Daughters Public Library, 85 Main St, Haverstraw, NY 10927-1932, (845) 786-3800

March 16 (Armonk) North Castle Public Library, 19 Whippoorwill Road East, Armonk, NY 10504 (914) 273-3887
www.northcastlelibrary.org/

March 29 Mastics-Moriches-Shirley Community Library, 407 William Floyd Parkway, Shirley, NY 11967 (631) 399-1511
x354 http://www.communitylibrary.org

April 1 Hampton Bays Public Library, 52 Ponquogue Avenue, Hampton Bays, NY 11946 (631) 728-6241

News

Chilean earthquake may have shortened the day and altered Earth's axis. http://tinyurl.com/yzdfzdf
European Observatories in Chile Undamaged by Earthq  uake www.space.com/news/chile-earthquake-european-telescopes-100301.html
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Observing Reports-John Bliex-Thanks John! If you ha ve an observation to share, let us know!
A CGE Pro, Groundhog’s Day and another Blizzard

1/18 R. Lindenfeld Obs. @ Northport H.S. N.Y. had a nice view of the crescent moon and Planet Jupiter + two bright

yellow color sporadic meteors W/ his 7X50 binoculars.

1/20 J. Bliex Obs. @ RMSP, N.Y. Obs. under mainly clear skies, calm winds, mid 30F temps. Viewed M-
93,48,67,95,96,97 NGC 2903 and planet Mars W/ 8" SCT @ 74X and 143X

1/22 A. Lione Obs. @ Stratford CT. had a 6pm early eve. Obs. of the -3.3 mag.I.S.S. with several friends.

1/23 J. Eaccarino Obs. @ Mico TX. had clear skies, Lt. winds, temps low 50’s continued with the Herchel 400 list by obs.
NGC 3938,4026,4051,4085,4088,4111,4143,4151, 4203,4214,4346 @ 175X W/ 11" SCT and added Gemini to
his AL Constellation Hunters list log.

1/23 B. Crispino Obs. @ AOS Rose Obs. Southold, N.Y. hosted the public obs. Session for six visitors who viewed
M42/43,35,41, NGC 1977 and double stars Mintaka, Rigel, and Planet Mars. Bill was joined by AOS member
Mike Durkin who imaged Mars with a web cam and posted the processed time lapse images to the AOS Hotline.

1/23 D. Java posted a 1/9/10 image of NGC 2244 Rosette nebula taken W / 90mm refractor to his web site.

1/25 B. Bradley posted an image of the I.S.S. taken W/ 10” Newtonian on his web site.

1/27 B. Crispino had an Obs. of the 11 day gibbous moon including the lunar features Bay of Rainbows, then shifted obs.
to craters Plato, Copernicus, Reinhold, Lansberg, Tycho and craterlets in Clavius. Obs.W/ classic Tasco 4-1/2"
Reflector @ 36X

1/29 B. Crispino Obs. @ AOS Rose Obs. Southold, N.Y. Had clears skies, sub 20f temps. and a full wolf moon as he
again hosted the public obs. session for twenty guests. The group viewed planet Mars and Lunar crater Tycho W/
club 14" SCT.

2/3 B. Bradley Obs. and imaged planet Mars and posted image to the AOS hotline.

2/8 L. Gerstman Obs. @ Long Beach, N.Y. had an obs. of the early 4:14am launch of STS 130 Endeavour. He viewed
STS 130 as it was moving, reaching orbit from South to East and then brightening to mag 0 as it traveled between
Antares in Scorpius and the dawn crescent moon W/ his 12 X 40 binoculars.

*Just a reminder when posting observing reports ple ase include your viewing location and Telescope inf 0

Member Astro-Photos- _ You're invited to share your astro photos!

Mike Siniscalchi_-Starburst Galaxy: http://helixgate.net/ngc2146.html

Terrence H-M35 and NGC 2158:

http://xa.yimg.com/kg/groups/7919003/sn/1040179378/name/M35+%26+NGC+2158.jpg

Bill Crispino-Pinwheel Galaxy:

http://groups.yahoo.com/group/AmateurObserversSociety/attachments/folder/3908

18538/item/88573850/view

Mike Durkin-Animation of Vesta:

http://tech.groups.yahoo.com/group/AmateurObserversSociety/messaqe/26227

Letters to the AOS

Wesley Chuen , AOS web host and newest Honorary Member. Great! Thank you!! Photo by Bill Bradley

Jerry Allen- | would like to thank Linda Prince and Jeff Norwood for their donations of astronomy books, posters and,

literature for the children of East Africa. I'm sure these items will be well received. From what I'm told they had the first

look through the scopes in late Jan.

Margo Centabar- | keep up with all the events via the hotline. Congratulations to the whole group for their great award,

and “Happy Anniversary”.

In response to the announcement of our Astronomy Magazine winning award-

Kevin Manning (Feb guest speaker) Congratulations to the members of the Amateur Observers' Society of New York for

this outstanding achievement. Sue, you as a representative to me of this organization makes me feel it is well deserved.

Alex Golovin (Honorary member) Congratulations! That's really nice that you got this award.

Pierre Girard, Milton Keynes Astronomical Society, England-Great achievement by AOSNY. Well done! Best wishes.

Maryann Arrien , Chair NERAL-Congratulations to the AOS of NY! | will put this notice on the NERAL website.

Bill Bradley AOS Secretary- | am also very proud to know all those in this club who do so much for public outreach. This
proves to me that we are certainly an above average astronomy club, if not do | dare say one of the top astronomy
clubs. But we do need to say kudos to Linda Prince ; she did the legwork involved in gathering and submitting of all the
information.

Debbie Grosser , AOS Member- | am proud to know "all" of you. Great article! Great photos too!

John Eaccarino, AOS Member in San Antonio- Wow!!!! That's great news, congratulations to all of you who made that
happen.

Frank J Melillo -You are truly out of this world and the rest of the members!

Global Astronomy Month

The excitement of the April 2009 100 Hours of Astronomy was contagious, encouraging everyone around the world to
look skyward. It continues with something even bigger. www.astronomerswithoutborders.org/index.php/projects/global-
astronomy-month.htmlAlso see the Sky and Telescope article at www.skyandtelescope.com/news/home/84118052.html
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HEAVENLY EVENTS TO WATCH FOR IN MARCH, 2010
Prepared by Robert Chapin

“ The Northern Lights go climbing up the sky; Continuing a slow winter/spring climb over the western hori-
Long shafts that waver, shift and slowly curl, zon after sunset, VENUS sets before the end of evening twi-

And in the quiet lake reflected lie light in March. At month’s end she will be joined by MER-
The colors of an iridescent pearl. CURY, which is beginning its finest evening showing of 2010.

See them drift closer during the last week of March (with bin-

The rainbow colors and the pure white light oculars and a clear view to the horizon) a half-hour after sun-
Wave back and forth like curtains in the wind, set. MARS resumes its prograde (eastward) course in front of
Then in the velvet blackness of the night, the starry tapestry on the night of the 10™. During the month
Only the stars and the crescent moon we find.“Mars fades from -0.6 to +0.2 magnitude and its apparent di-

- Mary F. Caldwell ameter shrinks from 12 to 9 arcseconds, ending any likelihood

of seeing detail on its disk. (The main problem this year is
Mars’ reaching aphelion - its farthest distance from the Sun in its looping orbit - on March 30.) On February 28 JUPITER
passed behind the Sun (in conjunction) and is now hidden in the bright light of dawn. While Jupiter is hiding, SATURN
reaches opposition in Virgo this month and is aloft all night, maxing out at 0.5 magnitude. Its rings appear to be closing up
again, from 3.9° to 2.8° from edgewise in March.
1 The Moon, just past full, rises near Saturn this evening.
11 Retrograde ends for Mars this morning, only 80 days after it began. (Retrograde is basically an illusion, brought about
by the speeds and paths of two orbiting bodies. The more distant the body, the longer it takes in retrograde. Pluto and
other trans-Neptunian bodies would appear to retrograde in just under half a year.)
13 Daylight Saving Time begins tonight. Set your clocks ahead an hour. Officially, the “do-nothing” hour is between 2
and 3 AM, “when” it will be actually impossible to set your clocks ahead. (grumble)
14 Giovanni Schiaparelli was born on March 14, 1835, 175 years ago. He was the first to find that meteor showers are
derived from previous appearances of known comets. He also studied the features of Mars (esp. 1877 to 1882) and used
nomenclature for these features taken from classical mythology, and he described what he called “canali”. Like Mark
Twain, who was also born in 1835, Schiaparelli died 100 years ago, in 1910.

New Moon is on the 15™. Capella and the Kids of Auriga are past the zenith before the stars appear this evening, and
Taurus and Perseus are lower still in the west. The best time for viewing Epsilon Aurigae and its comparison stars in
these constellations is before 11 PM.

17 The slim waxing crescent Moon drifts down above the setting Venus, low in the west after sunset.

20 Spring begins at 1:32 PM today. After dark, watch the crescent Moon drift just beneath the Pleiades.

21 Saturn is at opposition tonight. Its disk is nearly 20 arcseconds across at the equator. Its rings are inclined only
about 3° from edge-on, explaining why Saturn is peaking at only 0.5 ma%nitude.

22 Algol is in mid-eclipse at 10:15 PM, and again at 7:04 PM on the 25™.

25 Gemini’'s Castor and Pollux, bright Mars, the Beehive Cluster (M44) and the waxing gibbous Moon are strung out in a
gently curving line tonight.

28 In the hour after sunset, Venus and Mercury can be found just 5° apart low over the western horizon. They'll be at
least this close through April 12, but won’t quite come into conjunction.

29 The Full Worm Moon rises well beneath Saturn this evening.

Join in the 5th Annual Globe at Night Campaign: 3-1 6 March 2010, 8pm to 10pm local time
http://www.globeatnight.org With half of the world’s population now living in cities, many urban dwellers have never ex-
perienced the wonderment of pristinely dark skies and maybe never will. This loss, caused by light pollution, is a concern
on many fronts: safety, energy conservation, cost, health and effects on wildlife, as well as our ability to view the stars.
Even though light pollution is a serious and growing global concern, it is one of the easiest environmental problems you
can address on local levels.

Globe at Night is an annual 2-week campaign in March that helps to address the light pollution issue locally as well as
globally. Over the last four 2-week Globe at Night campaigns, volunteers from over 100 nations have contributed 35,000
measurements. You are invited along with everyone all over the world to record the brightness of your night sky by match-
ing its appearance toward the constellation Orion with star maps of progressively fainter stars found at
www.globeatnight.org/observe _magnitude.html. Submit your measurements on-line at www.globeatnight.org/report.html
with your date, time and location. A few weeks later, organizers release a map of light-pollution levels worldwide.

To learn the five easy steps to participate in the Globe at Night program, see the Globe at Night website at
http://www.globeatnight.org. You can listen to our 10-minute audio podcast on light pollution and Globe at Night at
http://365daysofastronomy.org/2010/02/03/february-3rd-the-globe-at-night-campaign-our-light-or-starlight/

For activities that have children explore what light pollution is, what its effects are on wildlife and how to prepare for par-
ticipating in the Globe at Night campaign, see the new activities at www.darkskiesawareness.org/DarkSkiesRangers.
Monitoring our environment will allow us as citizen-scientists to identify and preserve the dark sky oases in cities and lo-
cate areas where light pollution is increasing. All it takes is a few minutes during the March 2010 campaign to measure
sky brightness and contribute those observations on-line. Help us exceed the 15,000 observations contributed last year.
Your measurements will make a world of difference.
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Q & A Portable Power Supply

Barry Gloger- Astronomy today requires ever increasing needs for portable power. | found this 17AMPHr combined 12V
DC & 400 watt 120V AC at Harbor Freight for only $110 www.harborfreight.com/cpi/ctaf/Displayitem.taf?itemnumber=96157
(built  ininverter) compare to $103 17 AMP Hour 12V DC only Celestron Power tank:
www.astronomics.com/main/product.asp/catalog _name/Astronomics/category name/0W9M33BONMJUBPUQ8DQJIPXQ
XU3/product_id/4517V or $72 12 Amp/hr Orion 12V only Dynamo http://tinyurl.com/yg36z7a | haven't bought one - but I'd
thought I'd let the group know. | don't want nor need all the other features these glorified jump starters include, such as
lights, radios & tire inflators. Do you experienced power users think 17 AH (really only 12 AH usable) is sufficient for a
typical night/weekend? I've considered buying a real deep cycle sealed marine battery (AGM or GEL) and making my
own device with 6 12V receptacles and a 600 watt inverter. Sears sellssuch a 68 AH battery for $200
http://tinyurl.com/yf96n9uor an unsealed 80 AH deep cycle for $80 http://tinyurl.com/ylkw7gs Of course if | make such a
device, I'll need a battery charger also - so the total expense is huge - probably close to $500. So what do you experi-
enced electron eaters think - how much is too much and how much is enough?

Gene Zagorsky- | have a Celestron Power Tank 17 with JUMPER CABLES that has gotten me out of a jam several times
after a full night of observing at Rob't Moses where I've had my 12" Meade SCT plugged into my PT Cruiser's 12 volt
power accessory jack (it's live all the time) instead of running the scope on its internal batteries. The Power Tank was
solely used to run the dew heaters. Anyway, the power demands of the Meade along with running the car's radio (to keep
my ears entertained... my eyes were otherwise busy) were sufficient to drain the car's battery down to the point where the
car's battery didn't have enough juice left to start the engine. So, to get me home without waiting for a second party to
show up | found that the Power Tank still had enough juice to jump start the car's engine and get me on my way to bed.
As an aside however, I've taken the Cruiser off the road and while the two cars | can now use to observe at Rob't Moses,
or any where else for that matter, have 12 volt accessory plugs the ignition switch for either vehicle must be left on in or-
der to use the car's battery... something | will not do. Therefore, I'll probably be running the Meade from the Power Tank
along with the dew heaters and probably the Tank's internal radio for tunes. At least | won't have to worry about the car
not starting.

Bill Crispino- Considering that you now have to pay 50 to 75 cents every time you have to pump air into a tire at the gas
stations, having a "tire inflator" is a nice non-astronomy related feature.

Barry- | had one of those jump starter inflators and the pump had such a small displacement that it took over 10 minutes
just to inflate a bicycle tire, which | can inflate in under a minute using my hand pump. So as a car tire inflator, it was use-
less. That's why | wish those Chinese manufacturers would make just a simple jump starter and put the money into the
battery, rather than all those unusable features. | was hoping someone knew how many amp hours one uses in a typi-
cal night running: motors, computers, dew heaters, cameras etc. While a 68 AH AGM sealed battery is nice, it weighs 53
lbs & costs $200.

Harvey Miller- | have a 33 amphour Solar unit that lasts, for me, up to 2 nights with the dew heaters running. It will easily
last for one night after which it can be recharged. Of course, to answer your question Barry, simply add up all the
amps used and divide the sum into the amphour rating of your battery, assuming it's a correct number.

John Eaccarino -1 have been using the Kendrick's (2083) 33AH battery since 2003, though | don't normally use a laptop
(I prefer my little PDA). | have used it to power my Nexstar 11 and Dew Buster with Heaters on the Corrector Plate and
EP (Dew is a little less of a problem down here in SA). I've been real happy with it over the years. It has performed well
and | don't recall ever running out of juice during an all night observing session. Building one using a marine battery looks
to be much cheaper- See file section "More Power Scotty". | just came across this site with instructions on how to build
your own. http://www.mcmanis.com/lisa/solar/index.htm

Barry- The published numbers are best case or theoretical; for instance the usual battery will only give 2/3 of its’ AH after
which the voltage falls below 12V and it becomes useless. | was hoping for some real world numbers. So do you have a
33 AH battery with a solar recharger & voltage regulator? How big is your solar panel that you're able to recharge a bat-
tery in our northern light? There's a huge difference (including cost) between car starter batteries (which produce large
AMP currents for short periods) and deep cycle batteries designed to run 12V devices for prolonged periods. The usual
data published list AH at a 20 Amp discharge rate, which is easily achieved when the dew heaters kick in.

Jerry Allen- | built my own power supply using a deep cycle, 75AH, group 24, gel battery purchased from one of my ma-
rine suppliers. This unit runs my mount, dew system, cameras, auto guider and laptop all night plus. Three years ago my
cost was $135, most likely cost a little more today, if you want to order a battery let me know.

Black Hole Encyclopedia

Our Black Hole Encyclopedia is a helpful resource. Compiled by StarDate, in partnership with The University of Texas'
Karl Gebhardt, one of the leading black hole researchers in the world. Our Black Hole Encyclopedia is a unique website
that offers all of the latest news on black holes, as well as radio programs, feature articles, student activities and FAQ's.
The glossary of terms and additional book and website suggestions can also serve as helpful tools for anyone looking for
more information on black holes or just astronomy lovers in general. Take a look at the Black Hole Encyclopedia at
http://blackholes.stardate.org/ and let me know if you're interested in including the link on your website. If you would also
like more information about the magazine and radio program, visit http://stardate.org/. | look forward to hearing from you!
Best, Anna Kavich, StarDate magazine, The University of Texas McDonald Observatory 512-471-5285, 512-471-5060
(fax) annak@astro.as.utexas.edu
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Saguaro Astronomy Club Trivia Question
This Month’s Question: What connection do the following stars have with Project Apollo? Velorum, Ursa Majoris, Cas
Last Month’s Answer: What was a Hybrid Lunar trajectory?
The first flight to the moon were made using what was called a free return trajectory, Which if nothing was done would
swing the spacecraft around the far side of the moon and bring it back directly to earth (within the capability of the reaction
control system (RCS) to made minor corrections). By it's nature the free return trajectory had to be aligned nearly to the
plane of the lunar orbit, thus limiting the lunar orbit to an narrow equatorial band. This put landing sites past about 10 de-
grees of lunar latitude beyond reach. This was acceptable during the early flights as the primary goal was just getting
there. After Apollo 11, science took a more pressing role in mission planning and thus the need to get to more remote
sites became a priority. In order to do so, the trajectory had to be aligned well away from the lunar plane so the space-
craft's lunar orbit would pass over the landing site. The dilemma was that to do so meant giving up the safety of the free
return. If the SPS engine did not fire behind the moon to put the craft in lunar orbit, the ship would miss the earth on it
outward bound journey. Thus the Hybrid trajectory, which was a compromise between efficiency and safety. In this trajec-
tory the spacecraft would be placed into a free return trajectory at TLI (Trans Lunar Injection). Once the LM had been ex-
tracted from the S-IVB, the SPS engine would fire, altering the trajectory to a non free return. At first this seems counter
intuitive. Why bother with the free return portion if you're going to throw it out later on? Well here’s the trick: The burn to
change the trajectory would prove the SPS engine was functioning as planned. If the SPS didn't fire, no big, as the craft
would still be on it’s original free return. But Rick, what if something happened after the insertion to a non free return? And
the SPS engine fails? Then what? Well the answer lies in the fact that after LM extraction, there was a second engine
available. The LM decent engine could be brought into play to bring about a free return trajectory. This was a planned for
maneuver called a PC+2 Burn. The PC stands for Pericynthion (closest approach to the moon) + 2 hours. The crew had
regular updates sent to have the parameters for this burn in the computer. The wisdom of this approach was borne out on
Apollo 13, which was the first flight to use the hybrid trajectory. When the oxygen tank exploded, the flight was on a non
free return trajectory. The crew used the LM engine to return to a free return trajectory. The PC+2 burn after passing
around the moon was used to target the landing into the Pacific Ocean. (This burn was NOT depicted in the movie “Apollo
13". It was made before they completely powered down the LM, as its accuracy was vital and to do it without the computer
would not have worked. The burn they make in the movie (using
the sun as a reference, was to shorten the transit time back to
earth to ensure they have enough power & water before reaching
home) The Hybrid trajectory was also used on Apollo 14. Apollo
16’s landing site at Descartes was close enough to the equator
that the free return trajectory was suitable. Apollo’s 15 & 17's
landing sites were not within the capability of even a hybrid
trajectory and was launched directly onto a non free return
trajectory. By this time there was enough confidence in the SPS &
LM decent engines that the risk was deemed acceptable.
A diagram of the flight path of Apollo 13 demonstrates the concept of the Hybrid trajectory.
NEWS
WISE Returns First Images: A diverse cast of cosmic characters is showcased in the first survey images NASA released
Wed from its Wide-field Infrared Survey Explorer, or WISE. Since WISE began its scan of the entire sky in infrared light on
Jan. 14, the space telescope has beamed back more than a quarter of a million raw, infrared images.
www.nasa.gov/mission pages/WISE/news/wise20100217.html
Firefly Mission to study Gamma Ray Flashes: High-energy bursts of gamma rays typically occur far out in space, per-
haps near black holes or other high-energy cosmic phenomena. So imagine scientists' surprise in the mid-1990s when
they found these powerful gamma ray flashes happening right here on Earth, in the skies overhead. They're called Terres-
trial Gamma-ray Flashes, or TGFs, and very little is known about them. They seem to have a connection with lightning,
but TGFs themselves are something entirely different. http://science.nasa.gov/headlines/y2010/29jan_firefly.htm?list843206
NASA Hosts RockOn! 2010 University Rocket Science W___orkshop: U.S. university faculty and students are invited to a
weeklong workshop to learn how to build and launch a scientific experiment into space. NASA's Wallops Flight Facility in
Virginia is hosting the RockOn! 2010 workshop June 19-24 in partnership with the Colorado and Virginia Space Grant
Consortia. Registrations are being accepted through March 22. The hands-on workshop teaches participants to build ex-
periments that fly on sounding rockets. During the week, participants will work together in teams of 3 to construct and in-
tegrate a sounding rocket payload from a kit in 4 days. On the 5 day of the workshop, June 24, their experiments will fly
on a NASA Terrier-Orion sounding rocket expected to reach an altitude of 73 miles. http://spacegrant.colorado.edu/rockon
Cassini_Finds Plethora of Plumes, Hotspots at Encel  adus: Newly released images Nov's swoop over Saturn's icy
moon Enceladus by NASA's Cassini spacecraft reveal a forest of new jets spraying from prominent fractures crossing the
south polar region and yield the most detailed temperature map to date of one fracture. http://ciclops.org/view.php?id=6226
3D Sun for the iPhone:  Imagine holding the entire sun in the palm of your hand. Now you can. A new iPhone app de-
veloped by NASA-supported programmers delivers a live global view of the sun directly to your cell phone. Users can fly
around the star, zoom in on active regions, and monitor solar activity. Story here:
http://science.nasa.gov/headlines/y2010/17feb 3dsun.htm?list843206
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WEB SITES
Highest Resolution images of Earth now available: http://gizmodo.com/5478787/the-most-accurate-highest-resolution-
earth-view-to-date
SDO Destroys a Sundog: http://www.spaceweather.com/swpod2010/11febl0/anna-herbstl.mov?PHPSESSID=le
MicroObservatory: http://mo-www.harvard.edu/MicroObservatory/
Sidewalk Astronomers:  http://www.sidewalkastronomers.us/id220.htm|
25 Million Frame per Second Camera: http://www.cordin.com/refrotmirror.html
WISE Mission: http://www.nasa.gov/mission _pages/WISE/main/index.html
Cassini Mission: http://saturn.jpl.nasa.gov/index.cfm
SDO Mission: http://sdo.gsfc.nasa.gov/
Starry Night Education: ~ Starry Night® Education has prepared a fun, interactive tour to clearly illustrate for your students
the impact of Galileo's discoveries on our understanding of the Universe. http://www.starrynighteducation.com
Comet Weekly -click on image to get to star charts www.aerith.net/comet/weekly/current.html
The Galaxy Zoo images contain almost a 1/4 million galaxies. In order to understand how these galaxies - and our own -
formed, we need your help to classify them according to their shapes - a task at which your brain is better than even the
fastest computer. http://beta.galaxyzoo.org/index.aspx
Time Zones & Calendars : http://www.timeanddate.com
North American Meteor Network:  http://www.namnmeteors.org
Monthly Sky Calendar and Chart:  http://www.skymaps.com
HST Photo- What happens when you point the Hubble Space Telescope to a seemingly blank patch of sky? A view that
takes you to the edge of the universe! http://www.flixxy.com/hubble-ultra-deep-field-3d.htm
SDO DESTROYS A SUNDOG: The Solar Dynamics Observatory (SDO) lifted off from Kennedy Space Center this morning at 10:23 am
EST, kicking off a 5-year mission to study the variability of the sun. Moments after liftoff, SDO did something that astonished and de-
lighted observers. It flew right through a bright, rainbow-colored sundog and destroyed it. Play the movie and turn up the volume to
hear the reaction of the crowd when the waves hit the sundog. http://science.nasa.gov/headlines/y2010/05feb_sdo.htm
http://www.spaceweather.com/swpod2010/11feb10/anna-herbstl.mov?PHPSESSID=leb17tqfmgog3ano293kghn2h4
Free Astronomy courses , offerings on iTunes U in iTunes
Brother Guy Consolmagno , co-author of Turn Left at Orion, interviewed by Steve Colbert last December, on You Tube
www.colbertnation.com/the-colbert-report-videos/257718/december-01-2009/gold--frankincense-and-mars---quy-
consolmagno
Bizarre Asteroid Collision is One For The X-Files By Ray Villard, Discovery Space
Is this mystery object a comet or the result of an asteroid collision?
I've seen thousands of astronomical images over my career, but this is one of the few
absolute jaw-droppers: A flying X-pattern with trailing streamers.At first glance it looks like
a four-pointed Kohga Ninja throwing star blade. It's so weird-looking that you want to call
the UFO hotline. Maybe it's a Romulan "Bird of Prey" starship decloaking as it enters our
solar system. The mystery object, located 100 million miles from Earth, may really be the
aftermath of a hypervelocity collision between two asteroids -- like a bullet hitting another
bullet. Whatever it is, nothing quite like it has ever before been seen in the heavens. The
comet-like object, called P/2010 A2, was first discovered by the LINEAR (Lincoln Near-
Earth Asteroid Research program) sky survey on January 6. Telescopes around the world
NASA, ESA, D. Jewitt (UCLA) turned their attention to it. Comet expert David Jewitt of UCLA quickly applied for special
discretionary time on the Hubble Space Telescope to get a close-up look at the object. Hubble pictures take on January
25 and 29 left everyone speechless. It's fun watching the expression on the faces of astronomers when they first see it,
like "WTF!?" | reported on the strange space visitor in January, and some readers dismissed it as just another one of a
handful of hybrid asteroid-comets that was outgassing. But the Hubble view removes any lingering doubt that this is
something new in astronomical observations. The scenario being pondered is that two uncharted asteroids ran into each
other at speeds of over 11,000 miles per hour (or five times faster than a rifle bullet). The center of the "X" might be the
original collision point where the trajectories of the object intersected. The whole structure has a definite ballistic look to it,
like plummeting smoke trails from an exploded aerial firework. (Government conspiracy buffs might imagine it's the result
of an "anti-asteroid" interceptor being dispatched in a secret military experiment.) This smashup created a shower of de-
bris that is being swept back into a tail from the collision site by the pressure of sunlight. The main nucleus of P/2010 A2,
which mysteriously lies outside of its own halo of dust, is the surviving remnant. It looks like the other body presumably
disintegrated. There are two predominant streamers of dust in the Hubble image that are telltale evidence for two objects
trailing dust. The asteroid belt contains abundant evidence for ancient collisions that have shattered precursor bodies into
fragments. The orbit of P/2010 A2 is itself consistent with membership in the Flora asteroid family, produced by collisional
shattering of a pair of wayward asteroids over 100 million years ago. One fragment of that smashup may have struck
Earth 65 million years ago, triggering a mass extinction that wiped out the dinosaurs. With 2012 doomsday hysteria build-
ing, this might get attention on the Internet as yet another omen of the "End of Times." Those who've overdosed on
Nostradamus might see a flying Star of David, or a pentagram. But asteroid collisions have been ongoing for over 4 billion
years. Thanks to our modern telescopes we've finally "caught one in the act."
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Flipping the Lights on Cosmic Darkness

Exploring the universe is a bit like groping around a dark room. Aside from the occasional pinprick of starlight, most ob-
jects lurk in pitch darkness. But with the recent launch of the largest-ever infrared space telescope, it's like someone
walked into the room and flipped on the lights. Suddenly, those dark spaces between stars don’t appear quite so empty.
Reflected in the Herschel Space Observatory's 3.5-meter primary mirror, astronomers can now see colder, darker celes-
tial objects than ever before—from the faint outer arms of distant galaxies to the stealthy “dark asteroids” of our own solar
system. Many celestial objects are too cold to emit visible light, but they do shine at much longer infrared wavelengths.
And Herschel can observe much longer infrared wavelengths than any space telescope before (up to 672 microns).
Herschel also has 16 times the collecting area, and hence 16 times better resolution, than previous infrared space tele-
scopes. That lets it resolve details with unprecedented clarity. Together, these abilities open a new window onto the uni-
verse. "The sky looks much more crowded when you look in infrared wavelengths,” says George Helou, director of the
NASA Herschel Science Center at Caltech. “We can't observe the infrared universe from the ground because our atmos-
phere blocks infrared light, and emits infrared itself. Once you get above the atmosphere, all of this goes away and sud-
denly you can look without obstruction.” Herschel launched in May from the Guiana Space Centre in French Guiana
aboard a European Space Agency Ariane 5 rocket. Since then, it has expanded the number of distant galaxies observed
at far infrared wavelengths from a few hundred to more than 28,000. And with the instrument testing and system check-
out phases finally completed, the discoveries are only now beginning. Beyond simply imaging these dark objects,
Herschel can identify the presence of chemicals such as carbon monoxide and water based on their spectral fingerprints.
“We will be able to decipher the chemistry of what's going on during the beginnings of star formation, in the discs of dust
and gas that form planets, and in the lingering aftermath of stellar explosions,” Helou says. And those are just the ex-
pected things. Who knows what unexpected discoveries may come from “flipping on the lights?” Helou says “we can't wait
to find out.” Herschel is a European Space Agency mission, with science instruments provided by a consortium of Euro-
pean-led institutes and with important participation by NASA. See the ESA Herschel site at http://sci.esa.int/science-
e/www/area/index.cfm?fareaid=16. Also, see the NASA sites at herschel.jpl.nasa.gov, www.herschel.caltech.edu, and
www.nhasa.gov/mission_pages/herschel. Kids can learn about infrared light by browsing through the Infrared Photo Album
at The Space Place, http://spaceplace.nasa.gov/en/kids/sirtf1/sirtf action.shtml.

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

Caption:
The Herschel Space Observatory has a 3.5-meter primary mirror, allowing astronomers to see colder, darker celestial objects than ever before.



