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The February club meeting will be on the last weekend of the month,
Saturdaythe 27th at 3:00 pm at the *Evergreen branchof the Everett
Public Librarynot the main downtown brangHocated at9512
Evergreen WayPh- 425257-8260 http://epls.org/ebmap.asp

The speaker will be amateur astronomeAlan Edard from the
Lynnwood area, talking about his recent experiences getting started
doing amateur photometry measurements of the brightness curves of
variable stars such as cataclysmic variablesith simple amateur
telescopes and low cost ast@ameras like the DSI I, amaaking an
actual contribution to science. He submits his data to groups like the
Center for Backyard Astrophysics and the American Association

Variable Star ObserversHe also will describe how he came to own a

readymade observatory near Cle eBl and Table Mt to do his
observing from. (The previously plannedbservatory tourthis month
at Jack Barnewill be moved toMarch 20th. Attending members will
be eligible for a monthly door prize

1 STARPARTY INFO 1

1 Scheduled EASStarPart i es at Ronl Tamds

First star party of season successfully held February 20" 1

EASmember Ron Tam has offered a flexible opportunity to EAS
members to come to his home north of Snohomish for observing oft

place, depending upon the weatheasf course. CallRon about spuof-
the-moment observing.

Pleasealsojoin the EAS mail listand then sendmail to the mail listat
everett astronomy@topica.com to coordinate spuwof-the-moment
observing getogethers, on nights when the sky cleaMl/e try to hold
informal closein star parties each month during the sprirsummer,

and faly2y ikKa 2y + 6SS1SyR ySIN G(GKS
property or a local ark.

Other Western US Star Parties This Season

MARCH -

Mar 12-14 - RCA Messier Marathon Star Party, Kah-Nee-Ta Resort and
Casino, Warm Springs, OR - http://www.rca-
omsi.org/sp/kahneeta.htm

Mar 12-14 - RCA Maupin Dark Sky Star Party, Maupin, OR -
http://www.rca-omsi.org/sp/maupin.htm

Mar 13 - YVAC Messier Marathon - Big Pines Rec.Site - Yakima River
Canyon - 3 mi. N of Roza dam, S of Ellensburg

Mar 207 International Sidewalk Astronomy Night (ISAN) -
http://www.sidewalkastronomers.us/id220.html

Mar 27 - OMSI-RCA Vernal Equinox Star Party, Rooster Rock State

Park & Stub Stewart State Park, OR http://www.rca-
omsi.org/sp/sp_schedule.htm http://www.rca-omsi.org/sp/r_rock.htm

APRIL -
Apr 8-11 Southern New Mexico Star Party - City of Rocks State Park -
Silver City, NM, http://www.astro-npo.org/
Apr 16-18 - RCA Maupin Dark Sky Star Party, Maupin, OR -
http://www.rca-omsi.org/sp/maupin.htm
pr 16 & 17, or 23 & 24 (tba) i EAS Astronomy Day Star Party

clear weekend evenings and for EAS starparties. Anyone wishing toMaY -
S0 needs taontact him in advance and confirm available dates, and leflay 4-5 - Farewell Bend Public Star Party, Farewell Bend State Park,

him know if plans change éOur place is open for star parties any

Huntington OR - http://www.boiseastro.org

Saturday except weekends of the Full Moon. People can call to @edy 9-16 - Texas Star Party (TSP), Prude Ranch, Fort Davis, TX -

weather conditions or to confirm that there is a star parur phone
number is (360) 568152. They can @naill me too
(tam1951@verizon.ne} but | don't check my email dailyThey can
SYFAf YS FT2NJ RANBOGA2Yya Risted bielk\8 &
are proposed dates foplanned EAS star partieat my [Roy

¢ YQa

http://www.texasstarparty.org/

May 13-16 - OAS Camp Delany Star Party, Sun Lakes SP -

http://lwww.olympicastronomicalsociety.org/Dauments/Camp%20Delany
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May 15 - OMSI-RCA Planet Parade Star Party, Rooster Rock State Park
& Stub Stewart State Park, OR http://www.rca-
omsi.org/sp/sp_schedule.htm

May 15 - RCA Prineville Reservoir Star Party, Prineville, OR -
http://www.rca-omsi.org/sp/sp_schedule.htm
http://www.prinevillereservoirstarparty.org/index.html

May 14-16 - RCA Maupin Dark Sky Star Party, Maupin, OR -
http://www.rca-omsi.org/sp/maupin.htm

May 12-16 (Memorial Day) - Annual RTMC Astronomy Expo,
Riverside, CA - http://www.rtmcastronomyexpo.org/

May 28-31 - Fire in the Sky i Rocket Launch & Star Party, Mansfield,
WA - http://www.fireinthesky.org/  http://www.tas-

online.org/escal/popups/escalEV.php?ev=14759&readFile=0&readSQL=1

http://www.tas-online.org/calendar.php

JUNE -

Jun 05 - OMSI-RCA Summer Solstice Star Party, Rooster Rock State
Park & Stub Stewart State Park, OR http://www.rca-
omsi.org/sp/r_rock.htm http://www.rca-omsi.org/sp/sp_schedule.htm

Jun 121 RCA White River Canyon star party, Mt. Hood OR. -
http://www.rca-omsi.org/sp/whiteriver.htm

Jun 11-12 Craters of the Moon Star Party, Craters of the Moon Nat.
Monument, ID - http://www.boiseastro.org/ Contact http://mvastro.org

Jun 5-12 Grand Canyon Star Party (GCSP), On South Rim -
http://www.tucsonastronomy.org/gcsp.html

Jun 9-13 - The Rocky Mountain Star Stare (RMSS), Pike Nat Forest,
Colorado Springs, CO http://www.rmss.org/

Jun 17-20 - Bryce Canyon Astronomy Festival, Bryce Canyon Nat. Pk,
UT http://www.nps.gov/brca/planyourvisit/astronomyprograms.htm

Jun 19 Bogus Basin Star Party Bogus Basin

tba - Stars Over Yellowstone Star Parties, Madison Campground
Amphitheater - http://smasweb.org/

JULY -

Jul 9-11 - Trout Lake Star Party Weekend, Trout Lake WA
http://www.rca-omsi.org/sp/sp_schedule.htm http://www.rca-
omsi.org/sp/pix/troutlake.pdf

Jul 10-14 - Golden State Star Party (GSSP), Frosty Acres Ranch, Adin,
CA - http://www.goldenstatestarparty.org/

Jul 15-18, - Mt Bachelor Star Party (MBSP), Sunriver (Bend) OR
http://www.mbsp.org/

Jul 16 - MVAS City of Rocks Star Party - Almo ID - contact
http://mvastro.org

Jul 16-17 - Ponderosa State Park Public Star Party - Ponderosa State
Park, McCall ID http://www.boiseastro.org/

Jul 17 - OMSI Lunar Viewing, Rooster Rock & Stub Stewart St. Parks,
OR - http://www.rca-omsi.org/sp/sp_schedule.htm

Jul tba - Lava Hot Springs Star Party 2009, Lava Hot Springs ID -
http://ifastro.org/web/index.php

AUGUST -

Aug 4-6 - 19th Annual &Veekend Under the Starsé Foxpark WY -
http://home.bresnan.net/~curranm/wuts.html

Aug 6-8 - RCA Maupin Dark Sky Star Party, Maupin, OR -
http://www.rca-omsi.org/sp/maupin.htm

Aug 717 RCA White River Canyon star party, Mt. Hood OR. -
http://www.rca-omsi.org/sp/whiteriver.htm

Aug 7-15 - Mt. Kobau Star Party (MKSP),
BC http://www.mksp.ca/

Aug 12-15 - Table Mt. Star Party (TMSP), Ellensburg WA
http://www.tmspa.com/

Aug 11-15 - Oregon Star Party (OSP), Ochocco NF
http://www.oregonstarparty.org/

Aug 13-15 - Island Star Party (ISP), Victoria Fish & Game Assoc -
Holker Place, Metchosin (near Victoria), BC, CA
http://victoria.rasc.ca/events/StarParty/
http://www.starfinders.ca/starparty.htm

Mt. Kobau, near Osoyoos
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Aug 12 - OMSI-RCA Perseid Meteor Shower Star Party, Rooster Rock
State Park & Stub Stewart State Park, OR http://www.rca-
omsi.org/sp/sp_schedule.htm

tba - Deception Pass Star Party, Bowman Bay, Deception Pass, WA -
http://squakmountain.org/deception _pass_star party.htm
http://squakmountain.org/events.html#upcoming

Aug (Labor Day) - SAS Brooks Memorial Park Star Party, SR 97 near
Goldendale - http://www.seattleastro.org/events.shtml

SEPTEMBER -

Sep 3-5 - RCA Maupin Dark Sky Star Party, Maupin, OR -
http://www.rca-omsi.org/sp/maupin.htm

Sep 4-11 - Merritt Star Quest - Loon Lake Road - Merritt, BC -
http://www.merrittastronomical.com/

Sep 9-11 - Orion Nebula 2010 Star Party, Table Mt. (Ellensburg)
WA http://www.seattleastro.org/orionnebsp.shtmi

Sep 10-12 - Idaho Star Party, Bruneau Dunes State Park -

http://ifastro.org/web/index.php (Boise AS) http://www.boiseastro.org/

Sep 11-12 - White Sands Star Party, Alamogordo/White Sands, NM -
http://www.zianet.com/wssp/

Sep 10-12 - RCA Dark Sky Camp Weekend, Camp Hancock, OR -
http://www.rca-omsi.org/sp/sp_schedule.htm

tba - CalStar, Lake San Antonio Park CA http://www.sjaa.net/calstar/ -
http://www.sjaa.net/

Sep 10-11 - Craters of the Moon Star Party, Craters of the Moon Nat.
Monument, ID http://ifastro.org/web/index.php
http://www.boiseastro.org/

Sep 11-12 - Alberta Star Party, Starland Recreation Area Campground
near Drumbheller, Alberta, CA

http://www.astronomycalgary.com/events/info/155
http://calgary.rasc.ca/asp2010.htm

OCTOBER -

Oct 8-11 - OAS Camp Delany Fall Star Party, Sun Lakes SP -
http://www.olympicastronomicalsociety.com/Documents/FALLCAMPD
ELANYSign-UpForm.pdf

Oct 7-9 - Sun River Star Party, Brothers, OR http://www.rca-
omsi.org/sp/sp_schedule.htm

Oct 6-10 - The Enchanted Skies Star Party, Socorro NM -
http://enchantedskies.org/

(tba) - All Arizona Star Party (near Arizona City, AZ) -
http://www.eastvalleyastronomy.org/aasp.htm

NOVEMBER -

Nov 4-7 - Nightfall, Palm Canyon Resort, Borrego Springs, CA
http://www.rtmcastronomyexpo.org/nightfall. htm

Nov tba - Night Under the Stars, Alamo Lake, AZ -
http://azstateparks.com/Parks/ALLA/events.html

Other Star Parties:
http://www.cloudynights.com/ubbthreads/showflat.php/Cat/0/Number/285
8373/Main/2858366

2010 ASTRO CALENDAR

| February 2010

Feb 14 Chinese New Year, S NJ 2F (KS ¢A3ISNDL =
Feb209! { {dFNJtIFNIe Fd w2y ¢+ YQa
Feb 22- Asteroid 4 Vest&losest Approach To Earth (1.411 AU)

Feb 27¢ EAS Meeting; 3:00 PMc¢ Evergreen Branch Library

March 2010

Mar 14- Daylight Savirgr Set Clock Ahead 1 Hour (United States)

Mar 12-14- RCA Messier Marathon Star Party, #fdgeTa ResortOR

Mar 1214 - RQ\ Maupin Dark Sky Star Party, Maupin, OR

Mar 20- Vernal Equinox, 17:32 UTSun crosses equator, headed north
Mar 20 ¢ EAS Meeting7:00 pm- Open House at Jack Barnes Observatory
Mar 21- Saturnat Opposition

I YR
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April 2010

Dec 06- Moon Occults Mars
Dec 13 Geminids Meteor Shower Peak

Apr 04- Easter Sunday

Apr 08- Mercuryat Its Greatest Eastern Elongati(t® Degrees)

Apr 1925- Astronomy Week

Apr 10¢ EAS Meeting; 3:00 pm Evergreen Branch Library

Apr 10- OMSI Astronomical Photometry, Spectrosc&pistrometry Workshop
- Portland, OR

Apr 22- Lyrids Meteor Shower Peak

Aprl6-17,-OR 23-24¢ EAS Astronomy Day Star PartigdarborviewPark

Apr 24¢ EAS Asttnomy Dayg Both EverettLibraryLocationsg All Day9-6

Dec 21- Total Lunar Eclipse

Dec tha- EAHolidayMeeting

Dec 21- Winter Solstice, 23:38 UTC
Dec 22 Ursids Meteor Shower Peak

May 2010

May 02- Asteroid 2 Pallas Occults TYC 2028471 (11.9 Mag Star)
May 05- Eta Aquarids Meteor Shower Peak

May 07- Space Day

May tbag EAS Meeting location tha

May 16- Moon Occults Venus

May 26- Mercury At Its Greatest Western Elongation (25 Degrees)

June 2010

Junll- Asteroid 1 Ceres Occults TYC 6883081 (11.6 Mag Star)
Jun 12 New Moon .

Jun 15 Asteroid 1 Ceres Closest Approach To Earth (1.825 AU)
Jun 20 Asteroid 1 Ceres Occults TYC 68083371 (11.3 Mag Star)
Jun tbag EAS Meeting location tba

Jun 21- Summer S8lstice, 11:28 UT

Jun 25 Plutoat Opposition

Jun 26 Partial Lunar Eclipse

OBSERVEIRMNSORMATI ONéEé
| |LUNAR FACTS |

Feb 22 First Quarér Moon

Feb28 Full Moon

Mar 07 Last Quarter Moon

Mar 15 New Moon

Mar 23 First Quarter Moon

Mar 30 Full Moon

Apr06 Last Quarter Moon

Aprl14 New Moon

Apr21 Frst Quarter Moon

Apr28 Full Moon

May 06 Last Quarter Moon

May 14 New Moon

July 2010

| | UP IN THE SKY -- THE PLANETS (AND PLUTO)

Jul 06- Earth At Aphelion (1.017 AU From Sun) . . )

Jul 11- Total Solar Eclipse, Visible in South Pacific, Chile Object Rises Sets Con | Diam. | Mag
Jul tha- EAS Meeting Sun 06:56 am 17:50 Agr onQ |-275
Jul 29- South DeltaAquarids MeteoiShower Peak Mercury | 06:4lam 15:15 Cap 5¢ -0.6
August 2010 Venus 07:27am 16:47 Aqr 10 -3.9
Aug 01- Alpha Capricornids Meteor Shower Peak Ma_rs 14:00 09:20am | Can 12% -0.7
Aug 05 Neil Armstrong's 80th Birthday (1930) Jupiter 07:05am 17:51 Aqgr 33¢ -2.0
Aug 06- Southern lota Aquarids Meteor Shower Peak Saturn 19:49 08:07am Vir 19¢ +0.6
Aug 07- Mercury At Its Greatest Eastern Elongation (27 Deg) Uranus 07:36 am 19:19 Psc 03¢ +59
233 tgqug\vSMl\ngting locationtba Neptune | 06:35am 16:43 Cap nHé | +8.0
Aug 12- Perseids Meteor Shower Peak Pluto 03:26am | 12:43 Sag * +14.1

Aug 20 Venusat Its Greatest Eastern Elongation (46 Deg)
Aug 20 Neptuneat Opposition
Aug 25 Northern lota Aquarids Meteor Shower Peak

(times listed are in local time for Evere8Tp

|UW Astronomy Speakers Colloquium Schedule

September 2010

| Astronomy Department weekly colloquium meets Thursdays at 4:00

Sep 14 John Dobson's 95th Birthday (1915)

Sep 19 Mercury At Its Greatest Western Elongation (18 Deg)
Sep 21 Jupiter at Opposition

Sep thag EAS Meeting

Sep 21 Uranusat Opposition

Sep 23 Autumnal Equinox (03:09 UT)

pm in PAB A102 the classroom part of the Physics/Astronomy Building
complex http://www.astro.washington.edu/pages/colloquium.html

| 6T OVER YOUR HEADOI ASTRONOMY PODCASTS

Web page with lots of archives and other info is available at
http://www.celestialnorth.org/radio/index.php and podcasts at

October 2010

| http://www.celestialnorth.org/radio/index.php

Oct 09- Draconids Meteor Shower Peak

Oct 16¢ AstronomyDay Autumn)

Oct 17- New HorizonsHalfway to Pluto

Oct thag EAS Meeting

Oct 21- Orionids Meteor Shower Peak

Oct 31- Michael Collins' 80th Birthday (1930)

KPLU 88.5 FM National Public Radio has daily broadcasts of "Stat' batthe
McDonald Observatory of the University of Texas at Austin, Monday through
Friday at about 6:05 pm. The short 2 minute radio show deals with current
topics of interest in astronomy. The University of Washington TV broadcasts
programs from NASA at 1AM Monday through Friday,2:30 AM Saturday,

and 1:30 AM Sunday on the Channel 27 cable station.

November 2010

Nov 01- Daylight Savirgr Set Clock Back 1 HoWw$A
Nov 03- Taurids Meteor Shower Peak

Nov 05- Moon Occults/enus

Nov tbag EAS Meeting

Nov 17- Leonids Meteor Shower Peak

Nov 25- Asteroid 2002 KL3 Neafenus Flyby (0.03 AU)

|EAS MEMBER NEWS |

| $3 - FINANCIAL HEALTH - $$ |

The club maintains a $750+ balance. We try to keep
approximately a $500 balance to allow for contingencies. .

December 2010
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CLUB SCOPES

SCoPE LOANSTATUS

13-INCH THINMIRRORDOB FNISHINGREHABILITATION
10-INCHWARDDOBSONIAN AVAILABLE
10-INCHSONOTUBBOBSONIAN AVAILABLE
8-INCHDOBSONIAN AVAILABLE

A25-INCH MIRROR HAS BEENNATED TO THE CLAND INVESTIGATIONUNDER WAY TO
DETERMINE WHAT WOWBEDREQUIRED TO TURMNTO A LARGE CIEBESCOPIF YOU
HAVE INTEREST ORISKIN MIRROR TESTOR TELESCOPE MBKIPMEASE LET US KNOW

EAS members: contagbn Tano borrow a scopéor up to 60 days

OFFICESTILLVACANT FOR010-

President Schedule & run the club monthly meetings.

Vice president Run monthly meetings if President is absent, and
store/loan club telescopes.

Newsletter @-editor #2: Contribute columns or articles for the
StarGazer on a regular bss

Publicity chairperson Contact news media, and-meail and blog to
raise public awareness of EAS activities.

4

Being a member also allows you the use of the club's telescopes, including an
award winning 10incB 26 a2y Al Yy Y2dzyid NBFt SOG2NE
Dobsonian. Contact Jim Bielaga (425)-8334 to borrow a telescope.

ME? 5Aa02dzyli 2y t dzZNOKF&aSa 4 W! dzNB N
EAS members are currently offered a 10% discount for all peeshof any
telescopes, accessories, or other items at Aurora Astro Products, when they
show their EAS membership card.

EAS Library

Membership will give you access to all the material in the lending librahe
library, consists of VCR tapes, DVDs, yrtmioks, magazines, and software titles.
The EAS has a library of books, videotapes, and software for members to
borrow, located at Aurora Astro Products storeWe always value any items you
would like to donate to this library. You can contaitib librarian to borrow or
donate any materials See library items list here:
http://everettastro.org/eas_library.htm

Joining or Renewing with the EAS

EAS dues ar$25 / year per family. Funds obtained from membership dues
allows the EAS to publish the Stargazer newsletter, pay Astronomical League
dues, pay insurance, host a web site, and maintain our library. If it has been a
year since you paid your dues, piearesubscribe to keep the club financially
solvent, and to continue to receive membership  benefits.
http://everettastro.org/application.htm

Outreach chairperson Coordinate requests from public for EAS>> Members; pleasecheck to seavhen your membership dueare
member volunteers to conduct star parties or presentations at visits tpayable. If you are more than three months past due, the club will

schools, enior centers, scout meetings, etdNe often have requests
F2NJ YSYOSNE 2F GKS 9! { (2

Usually this would be in the form of a star party atithgathering, or

perhaps a short slide show or night sky talk. Providing education and

02 Y S yoli yoR th&rSetnbdrshiphafisk <<k y  WI &G NBy 2 Y&
event from local schools, scout groups, senior homes, or similar groups.

officially assume that you no longer wish to be a member, and remove
Yy A 3K

Send your annual dues renewals to the
Everett Astronomical Society
P.O. Box 1246, Everett, WA 98206

support to the community about interest astronomy is one of the main o _
missions of the EAS. A star party night can be a rewarding event for d1PSe Who havesubscriptions to Sky and Telescopan now pay their own

involved. Please email Mrk Folkerts with your interest (or suggestions).

subscription as long as they are EAS members in good standing. Members will
now be able to renew directly via mail or phone and still obtain the club

Sidewalk astronomy committee Plan and conduct urban/suburban discount The subscribers may mail in the renewal notices with their payment,

sidewalk astronomy events to allow passess to experience

or renew via phone at (800) 28®45. Payment at the time of renewal is

astronomy. Needs-2 people for each event, and to schedule events.required. Once a year, Sky and Telescope will check with the EAS club treasurer
We are lookig for volunteers who could do a series of Sidewalko see that the subscribers aggill members in good standing to qualify for the
Astronomy sessions this spring and summer, at a local park or pubqﬁiécount. New members will continue to subscribe through the club treasurer.

venue. For safety, moral support, and effectiveness, this should
done in teams of at least two people with telescopes. Specialtsve
like eclipse or comets especially draw the interest of the public.

Other volunteers? Find a way to help and contribute. Come up with
new idea to promote the EAS and astronomy in your community.

EAS MEMBERSHIP BENEFITS & INFORMATION

EAS Benefits Membership in the Everett Astronomical Society (EAS) includ
invitations to all of the club meetings and star parties, and entitles members t
the monthly newsletter, The Stargazer. Also, a 10% discount is also bein
offered to EAS members for purclessat Aurora Astro Products in Everett. On
members may vote in EAS elections, or be eligible for EAS drawings.
Magazine Discountg

In addition you will be able subscribe Sy and Telescopfer $7 off the normal
subscription rate, contact the treasurgCarol Gore) for more information.
http://everettastro.org/application.htm (When renewing your subscription to
Sky & Telescopgou should send your S&T renewal form along with a cheq
made out to Everett Astronomical Society to the EAS addreshe EAS
treasurer Carol Gore will renew yo@ky and Telescopibscription for you.
Astronomymagazine offers a similar opportunity to club members.)

Membership in the Astronomical League
EAS is a meber of the Astronomical Leagueand you will receive the
Astronomical League's quarterly newsletter magazirtes Reflectar

PRitention EAS Members; 10% Discount for all Everett Astronomica
n

a aiNe

es-/ £ SN {1 ASaz

k11419 19th Avenue SE #A102

EAS Club Telescope Borrowing

Society Members at Aurora Astro Products

éMention your EASlubmembet KA LJ 4 WAY . AStl 3L Y
t NP RdzOG&Q ' yR NBOSAGS | wmm:

discount tocurrent E.A.S. members onlyl. am proud to be able to offer this
discount to Everett club members, atihnks for the support you have shown
me on opening my new store. Also | have made great friends and learned a lot
being a club member since 1991.

WA Y ASEL 3L ¢

Aurora Astro Products
"Your Northern Light in the Astronomy Busitiess

Everett, WA 98208

www.auroraastro.com

425-337-4384

425-337-4758 fax

Hours .
Monday, Thusday Frday¢ 9:00 am to 6:00 pm
Tueslay/Wednesday ¢ Noon t06:00 pm
Sdurday ¢ 10:00 am to 5:00 pm



http://everettastro.org/application.htm
http://everettastro.org/eas_library.htm
http://everettastro.org/application.htm
http://www.auroraastro.com/
http://auroraastro.com/
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Digital Lunar Orbiter Photogragh Atlas of the Moon Ol yQi @2dzH CAGKEféd popultiodthend wérka fewk S

The Lunar and Planetary Institute has created a digital version of the Lur@iraffeswhoseneck lengths was longethan the average. So, it was
Orbiter Photographic Atlas of the Moon, and Consolidated Lunar Atlas availai#@sy for them to get the food that the shenecked Giraffes could not

online at: get to. Since the shomecked Giraffes could not get to the food they
http://www.|pi.usra.edu/research/cla/menu.html would not have the strength to run away from the Tiger, Lion or
http://www.Ipi.usra.edu/research/lunar_orbiter whatever meateating critter decided it wanted Giffes on its dinner
hoaSNWYAY 3 Wdldhaid®dINDRad az22ya plate.

http://skytonight.com/observing/objects/javascript/jupiter

Also, they had a harder timgéghting off diseases but not the long-
¢CNFYAAG GAYSAa F2N WEBA G SNDRa mdGiaffesasmti@Rwere péginy tha natrition, vitamins and other
http://skytonight.com/observing/objects/planets/3304091.html foodstuffs to maintaingood healtH If you are healthygood looking
Giraffe (at least to anther Giraffe) you would get a mate or mates and
NOAASUNCALCULATOR produce more Giraffes with longer necks! Gradually the average length

Need to know exactly what time the sun will set on Sept. 26, 2065? Or Whenoqt Giraffes neckengths increased along with the number of Giraffes

rose in 565 BC? How about the length of daylight a week from Tuesday in ho| K . drife—Darwini Evoluti N |
Albuquerque, N.M.? Just go to NOAA's solar calculator, now available on AL ong necks-genetic rire--Darwinian volutioR--Natural

Web. http://www.srrb.noaa.gov/highlights/sunrise/gen.htm| Seletion, not Lamarckian. Yet, writers of books, movies and TV shows
still bend toward Lamarckian biology as the root of modern biology
INTERNATIONAL SPACE STATION T VISIBLE SEATTLE PASSES | when in fact it has been laid on the trash heap of discarded proto

ISS Visibilityg Heavens Above science theories of old.

http://www.heavensabove.com/PassSummary.asp?lat=47.979&ng= There are many problems with theamarckian System, such as the
122.201&alt=0&loc=Everett&TZ=PST&satid=25544 various mechanismss to howinformation which a living organism
[The EAS welcomesewsletter article contributions and submissions of all €Xperiencesor I_earnsés 2 _de R o0s N~_]' yaYAuuSR U2
types fromits members] Natural Selection there is also the discoveries of the Mdvikndel

concerningGeneswhicKk KS g2NJ SR 2y Ay {(KS S

In EASStarGazer-6 ¢ KS t f I Y S0 I NJA daNokid be noted that much of his research was destroyed by the
(for late Feb to miéMarch) Church at the time of his passk®EE:The Ascent of ManJacob
“E47 O U O e Bronowskih ® ! & @2dz LINBolofteée 1y26 (K

o » .. .. whichsuchinfoly A2y A& (NI ya DIANB®Reri2 |

Well, have you made a decision if astronomy i& &k 4 4 A 9 JfhaxfdPsefection and the understanding of genes clearly was the
Given, it was in a script of a not very good science fiction movigy At Ay GKS O2FFAYE 2F GKS [F Yl N2
(Jurassic Park 1IRind of tells us that those in the stotglling and
screenwriting business are not well grounded in the sciences (physicdf, you were to do a bit of investigating of what astronomy and
tAFS FYyR (GKS 6az2Fid a0OASYOSaE O dasEpRomgs e Noig, justive hundredyears aggnddartherdackie 4 &
researchers are able to bring Ripley back to life from justbieod You would discoveAstronomywas a real exciting and Bome cases a
(DNA) and the fully grown Ripley remembers what the ALIENS are @angerousprofessiorl WhenJamestownwasfounded in 1608on the
about, how dangerous they are and what her life was like before sh@hores of what would become ov&i72 years later (1780)he Eastern
had died in ALIENS 3? United States, Galileo was just aiming his crudely built telescope

) o ) toward those celestial objects we know and love so well. Quer
There are several science fiction movies and TV shows (NGST) Wlichs |ater he presented to the attention of academics his data and
mqke the claim that whatve all learn whlle,we are allve,A or aﬁch adrawings of what he had observed, and recorded. At the tiafe
LISNRZYy> Aa d42YSK2g UNIYyaFSNNER pyfldidwn, 2ndZkraye perdsh fving therotbelidvdati Edtl walte S

that is an old view held by a guy named Lamafd&anBaptiste  center of our solar system and the Earth did not move but remained
Lamarck [17441829]) He did push for the concept &VOLUTIONOUL  fiyaq while the Sun, Moon, Planets and Stars moved around it!

his undersanding as to its mechanisms was all wrong. As an example, . L .
say you lose your left foot in an accident, then you and your spouse hétirvard University, initially called b S ¢ / 2of 4 5&S € 02 £ S:
a child; Lamarck thought there was a good chance your child would eS ¢ ¢ 2wayiscérporated aghe President and Fellows of Harvard
born without a left foot! Yes, | know kind of silly libts view was being (}ollegelocated in Cambridge MassgchuAsettsvand inybar 1636was
considered science in the early part of the"1@entury. Thencomes Saul o0t AaKSR o6& 0KS O2f2yAlt alaal
Darwin when he published his bookhe Origin of the Speciés 1859 1639that it was renamedHarvard Collegeafter a John Harvard who

which would spell the end of Lamarckian evolution; for this examplgave the college his library of over four hundred books and half of his
say you have hunch ofrats and you decide to cut off all their tails (yes estate (779 British Pounds). Harvard is the oldest institution in the
GKIFIG KdNIia GKS LIR22NJ NI da0o DA génjted Ptates) andipatan separd@esacaemjcschool§ gsdnelliagzthe
rats without tails would produce baby rats without tailss you can first and olest corporation in the United States. At the time of its
guess, that did not happen. There were lots of happy baby rata boformation one of the few instructors it had was an astronomer!

Wf'th tails! The othercsxafrfnpli 'S(‘j wg@g aft:es I:undreds of thousar;]ds One of thecore coursesat Harvard wasAstronomy with an emphasis
of years ago, most Giraffes had ndekgths shorter, on average then timekeepingnavigation Yet, the core of astronomy classes was

the necklengths of Giraffes today. A Lamarckian would say, the foogaSEd on the Polemic Systemwhere the Earth was the center of

for th_e Girafie for Some: reason had, (maylhlecaus_e of cllmatl_c everything and everything revolved about it, as previously stated.
conditions, was becoming harder to get to because it was at a hlghg(

. h he Giraff RET-GH thei ks i owever, within25 yearsof the formation of Harvard, the core of
position on the tree), so the Gira es WOUB-RET-GH their NECKS IN  astronomy went with thetheories proposed by Galileobased on Is
trying to get to the food that was higher up on the tree, then it use t

b B h ST-RET-GLI-NG thei K ? Cobservations of celestial bodies and research. With this new concept(s)
e. ecause they ere ST-RET-GH-I-N-G their necks, eventual y-established, methods of gimekeepin“%(and Qavi%ation were becoming..

iKS DANIFTFTSa ySO1a o0S0IYS teyasrwg%exa%tqzy%l- Vg o Wk 3K Ug UsKPa0gidy gl Kb ¥



http://www.lpi.usra.edu/research/cla/menu.html
http://www.lpi.usra.edu/research/lunar_orbiter
http://skytonight.com/observing/objects/javascript/jupiter
http://skytonight.com/observing/objects/planets/3304091.html
http://www.srrb.noaa.gov/highlights/sunrise/gen.html
http://www.heavens-above.com/PassSummary.asp?lat=47.979&lng=-122.201&alt=0&loc=Everett&TZ=PST&satid=25544
http://www.heavens-above.com/PassSummary.asp?lat=47.979&lng=-122.201&alt=0&loc=Everett&TZ=PST&satid=25544
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Longitude by John Harringtonwho had been a carpenterutned O2y aARSNBR G(KS GLINRBLISNI FASEIR 27F
g22RSy Of 201 YI | &R3tthat thé British GoyebnimentizyNavightion was the driving force of and for astronomy during those
awarded himthe monies for his creation of what is known adlarine  periods. It was critical to make the most accurate and detailed maps f
Chronometer Starting in 1714he British Parliament formed a panel sailing ships ofommerceas well as maps for determining ownership of
consisting of professionals, politicians aNdval Officers to establish a property andnational boundarie$

Board of Latitude with a prize of 20,000(Poundsmoney, British
roney-2 milon pounds Bian monis 0day) 1 anyone wno cou\F.3 U L e vy 0 e TS 8 1
solve the problem of finding Latitude at sea. It is interesting that th? PP 9 y

. he United $ates to its scientific core. This meteor storm, called the

person who solved thisproblem was not an astronomerbut then . X '

YiEye GAYSA Ay KdzYky KAZG2NE 2y $eondphagkan esfimatedio0,q t% %O%Oooa"?ﬁe%mﬂh‘%{f magy INE 6
52T OSNEE YHe y2d 08 Ay GKFG & ClDRnBEh we Oﬁ"'fliffﬁta”d’%berlflﬂlét‘i‘”s% OUR Wers
GaOASYGAAGE AY GKS o1& 2F G(KS Algﬁ;f‘gifé??’?\&’"ﬂoﬁo { §“9¢|”K§};\?é?ta§e"%j'/a£m%§€f 2 9 63
hand, andthe methodological approach they took to researching the h d 'f time Judament Dav (no not from Skvnet or
solution (think of theWright Brothers--Bicycle Mechanicsvho solved was the end o € 9 y ( y

the problem of heavier than air, manned powered flight and built theTERMlNATORS)' For thg most part cooler heads understopd what
first aircraft, and flew it). people and seen and within a few weeks and months asgive

* * Observatory Building Program began within the United States.

In an article in theJuly 1976ssue ofASTRONOMIt mentions that the * koK

reading of the United States oft YSNA Ol Qa 5 S Otthé hidesi ieRestope 2a¥ person (well actually a University or a
Independence was read on the steps of Bransit Observatorywhich ~ Government) could own was built bgEISSoptics from Europe-a
was being built in the city oPhiladelphia During the American Refractor. Reflectors were around but at the time thefractor was
Revolutionary War against British tyranny of that time, three ¢ S A SNE (2 O2yadNHzOG GKSYy ((Kz2a$s
gentlemen from Harvard University; The College President, the Heafly n n Q& YR My pn Q& = Alvan CRrReid Bas| y
Librarian and the Professor of Astronomy, had received permission t@nstructing miniature wagons and items got interested in the field of
cross British lines so they could observe a total solar eclipse whielptics. Along with his sons he started winidk on refractor telescopes
astronomers of that period had predicted. Why, you may wonder to where his product was of higher quality and precision then those of
was it so important for three Americans to risk their freedom, theirZEISS! The.S. Naval Observatorin the earlym y T disedvered the
lives, to go into British controlled territory to obserVetality of a Solar two moons of Mars, using an Alvan Clarke & Son#n2b Refractor
Eclipse For whatever reason, the British Forces didt have the telescope, and the lgest operational Refractor built is th40 inch
necessary scientific equipment or personal to examine and study thighich went to theYerkes Observatory

solar Eclipse. So the Americans set up their equipment and waited, and ‘s oA . . A .
waited, and waited with baited breath as some reading this havd! thef I d SNJ LI Nlia tcaF solar Kcipsewyas: predicted to-
watched and waited for the excitemerdnd awe of seeing the sun NaPPen over the western US. The US govemment and Universities
at2oté GRAAILIISENE Fa GKS bSg aBangeda mugs pxpadipon to sty il Wald you e [9hazgrdas .
(refer to the ancient Chinese that the sun was being eaten by thg dz>a & Fo2dzi GKS I OOdzNF Oe 2% UKSAN
moon). As the time came close for Totality the three Harvard men\,(2 y §§ & by R, Af QAOVI'_,_U A2y R ? % N‘]_,_ uKS ,aAOA S;
were checking their equipment an calculations and, anrdand,; a 2ZYRSNFdA  OSt _Sa u A _l' t SUSyuH DAY S_)f ‘
something was wrong; the time they had for Totality came and wenflI™s Hollywodl has created in past, it makes a 'persgn to wonder if |
yet a sliver of sun still was glaring, no total darkness? What happened> NK I LJa ~uKAa LASOS 2% ! YSNAOLY | A
. ) . Lo ) tAOUdINBE & ) § ) .

| YRSNEGFYRAY3 @KS LIGK 2F F a2ffN) SOfALMSE A(aQ RdNtgrzys S@Sy
one, allowedone to check the accuracy of their maps of Earth. If the>0: | guess one could conclude from this preceding géneral look into

map a person is using is accurate to determine the path and whe merican History that Astronomy and Astronomers a2ein & LI 8 & A &
totality will be at its maximum, as well as your tiskeeping with almost all the sciences! Many astronomers do work for the

instruments, you would be able to predict the path and when andlovernment and colleges with some involved with the security of this
where totality happens. However, in their case the maps of the perioé\lation, but for the most part, many are dedicated to analyzing the data

were off---by 4 miles! They were off by a total of 4 miles from wheredotten from Space probes, materiakturned from the moon by
Totality would have been observed. manned missions, spadmsed telescopes, and radio telescopes to get

a clearer understanding of our solar system, other star systems, our
Previously, | had mentioned the building of a Transit Observatorgalaxy, galaxies and the Universe. If we could, as humans, establish
which has nothingd do with a transit system for moving people, but working settlements ohuman beings on the moon, on a large asteroid,
rather an observatory building housing a telescope designed fer I N& | y BtylehSpdré Jettidments (SHEe High Frontie6. K.
researchers to observe thé& ¢ w! b ¢fla¢pianet when it comes h Qb SAf f 00X LISNKI LJA ¢S4 ©Ribid aRtromogiy0S |
between us and the sun, and moves across the surface of the sun! Byd show how it directly relates to our civilization; indeed our very
predictingwhen a planet is going to be in the same plane between thexistence of being an Advanced Technological Civilization! o
ddzy F'YR UKS SFENIUKX Fd ¢gKFd a[F0AOGdzZRS YR [2y3IA0dzZRSE ¢gAUK NBaLISOU
sun, at what point on the sun will the planet start its transit across thd "€ Hubble Space Telescopeaged an pattern of filamentary

sun and will be moving from that point toward thend point, and the ~Structuresnear the nucleus of a coméype object on the 28 and 29
time the transit will end. of January 2010. It was January Sat this cometlike obje¢ was

detected by the Lincoln Nedtarth Asteroid Researcfi.INEAR)The
For the American Astronomer of the "l@nd part of the 18 Century velocity upon collision between two asteroids was estimated at over
trying to discover and understand the orbital dynamics of planetary1,000 miles per hoyror 5 times faster than a rifle bullet! The name
orbits about our sun and the moons around those worlds as well agiven to the nucleus at the time the HST ged the object is called
what dars are, what are sunspots and their causes, were not

ef
&
B
a
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A/2010 A2with a diameter of 480 feet The distance at the time HST of the air and not of the planet or your telescope. Also, there will be
observed it, the comelike asteroid was 90 million miles from Earth.  quite a bit ofd ¢ | @A yabsedily the low altitude of Venus with

The Obama White House hast the CONSTELLATION program respect to the_gr(_)und a_nd again the atmosphere. At prese_nt abaob
told NASA tdf { about anAmeri M Landing by 2020Thi of the planet is lit Bymid March Venus sets around 30 minutes after
N TR TR N 70 stelands o g derees b e iy e vy

u =gz : u uAn-e dlame%r is the same an 4k Q & wil % 4ol rées
new Heavy Lift Vehicle to replace the setorbe-retired Space

. . above the horizon.
Shuttles. Without a mannedated launch vehicle how are we
Americans suppose to send out astroisto the Space Station, Earth The moon is aFirst Quarter on the 2% of February awaxing gibbous
Orbit? In previous writings dfhePlanetariuml have written that even 5 degrees south of Mars on the®5and Full on the 2§ the last day of
though there is in the worksprivate launch companiesrying to  February 2010. In March the moon7iglegrees to the right of Venus
develop manned launch vehicles, those vehicles are estimated to be lay the 16", just a day past New Moon, so see if you can spot a very
least 5-10 yearsfrom now (does not include subrbital flights), slender thin lunar crescentl% lit), on that day. For that observation
assuming they will work and will be on time! definitely use binocularsfor locating It and Venus (that is assuming
GKSNBE 62yQi o06S Fye NrAy Of 2dzRa I N
. . nd the moon will be 6 degrees above the western horizon, about 30
So, we are to relay on our Russian Partners for a lift for our astronatﬁ%.
. o . inutes after sunset.

to the ISS. What happens if there ipalitical falling out between us
and themafter this Nation shuts down its Space Shuttle Systéhen  The War of the WorldQplanet Mars, is really easy to spot in the
what? All we read and hear ace LIn-fhe-d | &tatements fromthe S@SyAy3a aiesx Fa t2y3 a GKSNB | NB
current Director and his Deputy about how the U.S will someday hayeom observing this sapphire colored pinpoint in our evening winter
manned missions into the solar systemith what? If thisreally gets sky. On the 18 of Februarytihad a visual brightness of-&.0 but will
under your saddle, write to the White House, NASA, Congress and yalacrease somewhat to @.2 by the 18 of March. The angular size has
Senator demanding an explanation how are we, the United States goidgcreased some, from m o dimraid February to a1 n ¢ a Hit larger
to create a SpacEaring Civilization if we have no way of establishing then Venus. Using a-iich scope or bigger will still give you lots of
permanent American Presence beybour Earth--mining settlements F S+ (dz2NBa (2 206aSNBS 2y GKA&a LI ySi
on the moon and beyond! Demand a return of Americans to the lun
surface! Understand thenoon is not a gold mine; IT ISTATANIUM
MINE

* % %

aéy mid March, Mars will have stopped its apparent westward
movement by the 11", with respect to the stars. Very slowly then, it

will start to drift eastward, again with respect tthe stars. In thesarly

With the launch of ST830 Space Shutti&ENDEAVOURN February part of Marchit will still have a disk size of arourk® arc seconds
YyOUKZ |y20KSNJ YI 22N YAfSahz2y$S oOwmpeoififi&ear, G Yid dair§ thénhuyfry up @nd setdeYyous scdpe Q.
Outpost to the Cosmos is coming close to completion. With the YR R2 | (St S802LIA O SELISRAGAZY 27F
attachment of the TRANQUILITYection and theCUPOLAwith its 7 Laws (they akady know you are odd when you were dating their
windows, to Tranquility, it will give the researchers inside the ISS adfspring and found out the two of you were stargazing though your
wondrous view of not just of the ISS but of Earth and Space as well. Tiekescope) and members of EAS! By the middle and latter parts of
crew of ST830 consists of George D. Zan®ammande, Terry W. March you will need at least a larger scope to continue observing-Mars
Virts Jr-Pilot, Robert L. BehnkeMission Specialist, Kathryn P. Hire --ENJOY

Mission Specialist, Nicholas J. M. Pathtiksion Specialist and Stephen
K. RobinsotMission Specialist. The next space shuttle mission to th
ISS was slated for March 18®TSL31, DISCOVERY. However th
Discovery move to the VAB (Vehicle Assembly Building) was postponedbruary (was rising after 10 P.M., at the beglnnlng of the month). Its
because of cold weather in Florida. This in turn delays the rollout of th%ngular size is around T FND &S CﬂﬁsyrRIadesahe rrlagu «
space vehicle to the launch pad. There are specific rules agai u NHzOG d2NE Fa 6Stt Fa GKS LXlySiaa
transporting K S a L) OS @SKAOE S | OO0O2NRAY OfM’frCh and 't§e‘E“S%SV§:§%f easts?\rg NEAEN (pReks apout two
FNE 08t26 | OSNIFAY tS@St F2N) Lﬁsuag ﬁ@%ﬁ %‘?@é"""’%’%%&iﬁ', gat
thrusters seals could leak under cold temperatures. At the time o escope you golor a present over the olldays and gaze away! YO
witings bl {! Q& yS$6 GAYSaslast APl E @l f I|II é/ RPY ov rjg d as you observe, what appears to some
After STS31 there are only three (3) Space Shuttle Missions planneg asad ke appearance of Saturn, with the distant stars in the

—— ackground| Juplyer shows up at the end of March and more on itin o
and then the U.S. Government plans to end space shaftégations! VSEG Y2yGKQ& O2f diyy Shulle Sthéudte 1Thel y & i

* ok k silhouette of the space shuttle Endeavour from the International Space
With the latter part of February now upon us there are all sorts oftation - Image Credit: NASA. AD ASTRA! KEEP LOOKING UP!
cosmic bodies to enjoy watching and entertaining us, when we have a
clear sky at night, here in the Pacific Northwest! At sunset, assuming ‘]Ohn Goerger
you have a flat horizon, enusglaring at an apparent magnitude.8
about 4 degrees above the western horizon. By th& 28 February, |ASTRONOMICAL NOTES -- ON & OFF THE WEB...
Venus sets about 55 minutes after sunset. Even into March Venus

remains about the same brightness and its diameter is around 10 A ANDRAREVEAL SURPRISINORIGIN OMOSTSNTYPELA EXPLOSIONS
4S02yRa OomMnéouo

Saturn our lovely ringwvorld goes from a0.7 in February to a bit
righter in March andrises around 8P.M.; localon the last day of

it decide 1o ai tel i | il b New findings from Chandra-rdy Observatory have provided a major
| yckn_J etcr: € ohaltm.a etﬁ Scope a tutsef viry owhpoweras youwl Io? b advance in understanding a type of supernova critical for studying the
ooKing through twice the amount ot atmosphere as you wou Hark energy that astronomers think pervades the universe. The results

looking though if you looked straight up. Because of doubling of th :
FANE +Syda 6Aff KOS eérdhadinyialitesdy o RoE® X 50§88 S5u dempap!s g the likely cause of


http://links.govdelivery.com/track?type=click&enid=bWFpbGluZ2lkPTcxODM4MiZtZXNzYWdlaWQ9UFJELUJVTC03MTgzODImZGF0YWJhc2VpZD0xMDAxJnNlcmlhbD0xMjE1Njg1NzM2JmVtYWlsaWQ9cG9zMUBlYXJ0aGxpbmsubmV0JnVzZXJpZD1wb3MxQGVhcnRobGluay5uZXQmZXh0cmE9JiYm&&&100&&&http://www.nasa.gov/multimedia/imagegallery/image_feature_1592.html
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many of the supernovae that have been used to swa the scenario, effectively ruling it out. This implies that white dwarf mergers
accelerated expansion of the univers@hese supernovae, called Typedominae in these galaxiesAn open question remains whether these
la, serve as cosmic mile markers to measure expansion of the univershite dwarf mergers are the primary catalyst for Type 1a supernovae in
because they can be seen at large distances, and they follow a relialsigiral galaxies. Further studies are required to know if supernovae in
pattern of brightness. However, uhmow, scientists have been unsure spiral galaxies are caused by mergers or a mixtutkeofwo processes.
what actually causes the explosion8These are such critical objects inAnother intriguing consequence of this result is that a pair of white
understanding theuniverse" said Marat Gilfanov, théead author of dwarfs is relatively hard to spot, even with the best telescopeso

the study. Tt was a major embarrassment that we did not know howmany astrophysicists, the merger scenario seemed to be less likely
they worked Now we are beginning to understand what lights the fusdecause too few doublehite-dwarf systems appeared to exissaid

of these explosion's Gilfanov. Now this path to supernovae will have to be investigated in
more detail"

In addition to the Xays observed with Chandra, other data critical for
this result came from Spitzer Space Telescope and thengrbased,
infrared Two Micron All Sky Survey. The infrared brightness of the
galaxies allowed the team to estimate how many supernovae should
occur.New results show that th&131 Chandra image would be about
40 times brighter than observed if Type la supernova in the bulge of
this galaxy were triggered by material from a normal star falling onto a
white dwarf star. Thismplies that the merger of two white dwarfs is
the main trigger for Type la supernovas for the area observed by
Chandra.Similar results for five elliptical galaxies were found.

These findings represent a major advance in understanding the origin
of Typela supernovas, explosions that are used as cosmic mile markers
to measure the accelerated expansion of the universe and study dark
energy. Most scientists agree that a Type la supernova occurs when a
white dwarf star-- a collapsed remnant of an elderlyas -- exceeds its
weight limit, becomes unstable and explodes. However, there is
uncertainty about what pushes the white dwarf over the edge, either
accretion onto the white dwarf or a merger between two white dwarfs.
A Type la supernova caused by adagtmaterial produces significant
X-ray emission prior to the explosion. A supernova from a merger of
two white dwarfs, on the other hand, would create significantly less.

X RAY/OPTICAUWSRARED COMPOSITE : The scientists used the difference to decide between these two
This composite image of M31 (also known as the Andromeda galaxy) showsS§enarios by examininthe new Chandra data.A third, less likely
ray data from Chandra-Fay Observatory in gold, optical data from the DigitizedPossibility is that the supernova explosion is triggered, in the accretion
Sky Survey in lightlue and infrared data from the Spitzer Space Telescope #cenario, before the white dwarf reaches the expected mass limit. In
red. The Chandra data covers only the central region of M31 as shown in tifés case, the detectable-day emission could be much lower than

inset box for the image. assumed for the accretion scenario. However, simulations of such
Most scientists agree a Type la supernova occurs when a white dw§iPI0sions do not show agreement with the c.)bserved properties of
star-- a collapsed remnarof an elderly star- exceeds its weight limit, YP€ la supernovas. http://chandra.nasa.gov

becomes unstable and explodes. Scientists have identified two main DttR://chandra.harvard.edu

possibilities for pushing the_ white dwarf over thg edgawo _White NEWWISHENFRAREBLL-SKYURVEVTELESCORENDFIRSTTMAGES

dwarfs merging - or accretion, a process in which the white dwarf

pulls material from a sufike companion star until it exceeds its weight Widefield Infrared Survey Explorer, or VE®iill scan the entire sky for

limit. "Our results suggest the supernovae in the galaxies we studiednillions of hidden objects, including asteroids, “failed" stars and
almost all come from two white dwarfs merging said ceauthor Akos powerful galaxies. WISE datallvéerve as navigation charts for other
Bogdan,"This is probaby not what many astronomers would expe¢t  missions such as Hubble and Spitzer Space Telescopes, pointing them

) . o to the most interesting targets WISE find® sense the infrared glow
The difference between these two scenarios may have implications fQf <tars and galaxies, the WISE spacecraft cannot give off any

how these supernovae can be used as "standard caneiesfjects of @ yetectaple infrared light of its own. This is accomplisbgcthilling the
known brightness-- to track vast cosmic distances. Because Whitgejecope and detectors to ultreold temperatures. The coldest of
dwarfscan come in a range of masses, the merger of two could resulfsg's getectors will operate at less than 8 Kelvin, or minus 445
in explosions that vary somewhat in brightnesBecause these tWo popianneit.  The first sky survey will be complete in six months,
scenarios would generate different amounts efay emission, Gilfanov followed by a second scan of ohelf of the sky lasting three months.
and Bogdan used Chandra to observe five nearby elligmakies and e \wiSE mission ends when the frozen hydrogen that keeps the
the central region of the Andromeda galaxy. A Type 1a Supemoyas ment cold evaporates away, an event expected to occur in
caused by accreting material produces significamayXemission prior  qcyqher 2010. Preliminary survey images are expected to be released
to the explosion. A supernova from a merger of two white dwarfs, 0y months ater, in April 201With the final atlas and catalog coming
the other hand, would create significy less Xray emission than the  4¢ter another 11 months in March 2012Selected imagebegan being
accretion scenario.The scientists found the observedray emission rejaased to the public in Februanp diverse cast of cosmic characters

was a factor of 30 to 50 times smaller than expected from the accretiod ¢howeased in the first survey images releas&ince WISE began its



http://chandra.nasa.gov/
http://chandra.harvard.edu/
http://www.chandra.harvard.edu/photo/2010/type1a/type1a.jpg
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scan of the entire sky in infrared light on Jan. 14, the space telescopairing its survey, the mission is expected to find perhaps dozens of
has beamed back more than a quarter of a million raw, infrared imagesomets, including some that ride along in orbits that take them
Four new, processed pictures illustrate a sampling of the missions®mewhat close to Earth's path around the sun. WISE will help unravel
targets -- a wispy comet, a bursting stéorming cloud, the grand clues locked inside comets about how @atar system came to be.

Andromeda galaxy and a faraway cluster of hundreds of galaxies. . . . .
http://www.nasa.gov/mission_pages/WISE/multimediaages20100216.html '&nOther image shows a bright and choppy ing region called

NGC 3603, lying 20,000 ligyears away in the Carina spiral arm of our
One image shows the beauty of a comet called Siding Spring. As tiéky Way galaxy. This stborming factory is churning out batches of
comet parades toward the sun, it sheds dust that glows in infrared lightew stars, some of lich are monstrously massive and hotter than the
visible to WISE. The comet's tail, which stretches about 10 milliun. The hot stars warm the surrounding dust clouds, causing them to
miles, looks like a streak of red paint. A bright star appears below it giow at infrared wavelengths.The cluster contains some of the most
blue. massive stars known.

Winds and radiation from the stars are evaporating and dispersing the
cloud material from which they formed, warming the cold dust and gas
surrounding the central nebula. Other stamrming clouds in the Milky
Way have experienced such eruptions, as evidendsd their
pockmarked clouds of expanding cavities and bubbles. Because NGC
3603 is so close, it is an excellent lab for the study of such faraway and
momentous events.

Comet Siding Spring appears to streak acrbessky like a superhero in this new
infrared image from WISE. The comet, also known as C/2007 Q3, was discovg
in 2007 by observers in AustraliaThe snowballike mass of ice and dust spent
billions of years orbiting in the deep freeze of the Oati€la spherical cloud of
comets surrounding our solar system. At some point, it got knocked out of t
orbit and onto a course thdrings it closer to the sum Dctober 2009, it passed
as close as 1.2 astronomical units from Earth and 2.25 astronboméa from
the sun (an astronomical unit is the distance between the sun and Earth). No
the comet is leaving the warmer, more hospitable neighborhood of the sola
system and heading back out to chillier part this view, longer wavelengths
of infrared light are red and shorter wavelengths are blue. The comet appea \ .
red because it is more than ten times colder than the surrounding stars, fohis infrared image shows a stﬁnrmlng cloud teeming with gas, dust and
example, the bright blue star in the foreground. Colder objects give off more @fassivenewborn stars. The inset reveals the very center of the cloud, a cluster of
their light at longer waveingths. An ice cube, for example, pours out a largestars called NGC 3603. It was taken in visible lighHB¥ WISE, which is
fraction of its light at longer infrared wavelengths than a cup of hot tea emitssurveying the whole sky in infrared light, is particularly sensitive to the warm
A comet like this one can be thought of as a time capsule leftover from tif#ist that permeatesstar-forming clouds like this one. In this way, WISE
formation of our solar system 4.5 billigrears ago. After spending most of its complements visibléght observations. WISEalso complements Hubble and
long, lonely life in the darkest, coldest parts of our solar system, it warms up a®iher telescopes by showing the 'big picture,” providing context for more
approaches the sun. The sunlight causes it to shed ices and dust in a longdgiRiled observations. For example, the WISE pictere Is 2,500 times larger
that trails behind it. Comet Siding Spring, hagirexperienced this "spring" than the Hubble inset. While the Hubble view shows the details of the hot young
awakening, is glowing in infrared light that WISE can see. Once it moves too $&&r cluster, the WISE picture shows the effects that this stellar powerhouse has
from the sun's warmth and light, it will disappear from view for the foreseeablén its neighborhood. This greenish "halo" of warm cloud materisisieen best
future. Astronomers will use these measurements to learn abbetdomet's by WISE due to its large field of view and improved sensitivity over pakyall
size, composition, reflectivity, and the size and makeup of the dust particles init§ared surveys. These observations provide circumstantial evidence that the
coma (the hazy cloud surrounding its nucleus) and its tail. WISE data on this &h@ssive stars in the center of the cluster triggered the formation of younger
other comets will help unlock clues that lay within these icy time capsulesfars in the halo, which can be seen as red dots. The dust at the center of the
teaching us about our solar system's evolutionn this image, 3.4nicron light ~ cluster is very hot, producing copious amounts of infrared light, which results in
is colored blue; 4-fnicron light is green; Ztnicron light is orange; and 22 the bright, yellow cores of the nebulosityJltimately, this turbulent region will
micron light is red. It was taken on Jan. 10, 20tOmage credit: NASA/JPL be blasted part by supernova explosions. In the WISE image, infrared light of
Caltech/UCLA 3.4 and 4.6 microns is blue;-b#icron light is green; and 2&icron light is red-

WISE credit: NASA/3Bhltech/UCLAHubble credit: NASA/STScl/MPIA/Univ. of

Heidelberg/Univ. of llline at UrbanaChampaign
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WISE will see hundreds of similar staaking regions in our galaxy, star formation, even around stars much heftier than the Stvle see
helping astronorers piece together a picture of how stars are born.evidence of planet formation on fast forwatdsaid Xavier Koenig.
The observations also provide an important link to understandingloenig ad his colleagues examined the sfarming region named
violent episodes of star formation in distant galaxies. W5, which lies about 6,500 ligiears away in the constellation
Cassiopeia. They employed Spitzer Space Telescope and the ground
hased Two Micron ABBky Survey (2MASS) to look for infrared evidence
ady dusty planetforming disks. They targeted over 500 type A and B

_?_hblt blgge_r tthan t(:_ur ,\i/|1![|k)</vvlvsag' an(_jdabfc_mlth.f r_nlIIl_(t)n hgbtrs away. stars, which are about two to 15 times as massive as the Sun. Sirius and
e new picture higrghts S wide TIEld ot viewit covers an area Vega, not included in this study, are two type A stars easily visible to

larger than 100 full moons and even shows other smaller galaxies n [

) ckyardsky gazers

Andromeda, all belonging to our "local group" of more than about 5‘(35%1 4 Yy gaz

galaxies. WISE will capture the entire local group. The team found that laout onetenth of the stars examined appear to
?ossess dusty disks. Of those, 15 showed signs of central clearing,

The fourth WSE picture is even farther out, in a region of hundreds S hich suggests that newborn Jupitsized planets are sucking up

galaxies all bound together into one family. Called the Fornax clusterj;1 . h . o . ;
. . . - aterial. "The gravity of a Jupitesized object could easily clear the
these galaxies are 60 million ligi¢ars from Earth. The mission's . g y P J y

infrared views reveal both stagnant and active galaxmsyiding a
census of data on an entire galactic communitiAll these pictures tell
a story about our dusty origins and destihgaid Peter Eisenhardt, the
WISE project scientist.

Traveling farther out from our Milky Way, the third new image show:
our nearest large neighbor, the Andromeda spiral galaxy. Andromed

inner disk out to a radius of 10 to 20 astronomical units, which is what
we see" said Lori Allen. (An astronomical unit is the average Esuitin
distance of 93 million miles.)

"WISE sees dusty comets and rocky asteroids tracing the formation a
evolution of our solar system. We can mapubkands of forming and §
dying solar systems across our entire galaxy. We can see patterns
star formation across other galaxies, and waves of -btasting
galaxies in clusters millions of light years awayther mission targets
include comets, asterogland cool stars called brown dwarfs. WISH
discovered its first neaEarth asteroid on Jan. 12, and first comet on
Jan. 22. The mission will scan the sky-and-a-half times by October. &
At that point, the frozen coolant needed to chill its instrumentd wé
depleted.http://www.nasa.gov/wise http://wise.astro.ucla.edu

This artist's conception shows a Jupteaed planet forming from a disk ofstu

and gas surrounding a young, massive star. The planet's gravity has cleared a
gap in the disk. Of more than 500 stars examined in the W5@taring region,

15 show evidence of central clearing that may be due to forming planets. Credit:
David A. Aglar, CfA

Planet formation around A and B stars is a battle between opposing
forces. On one hand, the stars' disks tend to be more massive and
contain more of the raw materials to build planets. On the other hand,
fierce stellar radiation and winds try tcedtroy the disks rapidly.The
stars in W5 are only about two to five million years old, yet most have
already lost the raw materials needed to form planets. This indicates
that, at least for type A and B stars, planets must form quickly or not at
all.  The prospects for hypothetical alien life are disappointing. The
habitable zone, or region where liquid water could exist on a rocky
surface, is at a greater distance from the star for A and B stars than for
surtlike stars due to their greater luminosity. tever, that luminosity

_ . comes at the price of a short lifetime. A and B stars live for only about
Thefull Andromeda galaxy, also known as Messier 31 or simply M3apisred 10 - 500 million years before running out of fuel.ife existed on Earth

in this image. The mosaic covers an area equivalent to more than 100 full moof@;, 3.5 billion years in very simple forms, before the Cambrian
or five degrees across the sky. WISE used all four of its infrared detectorseiplosion led to thaliversity of life forms we see today. Planets in W5
capture this picture (3-4and 4.6micron light is colored blue; dicron lightis around these more massive stars wouldn't have that opportunity.
green; and 22micron light is red). Blue highlights mature stars, while yellow andThese stars aren't good targets in the hunt for extraterresttialaid

red show dust heated by newborn, massive si@rsdit: NASA Koenig, but they give us a great new way to get a better
MASSIVISTARS GOODPLANETHUNTTARGETSBUTBADSETTARGETS  Undesstanding of planet formatioft
http://www.spitzer.caltech.edu/spitzer http://www.nasa.gov/spitzer.

Most searches for planets around other stars, also known as
exoplanets, focus on Sike stars. Those searches have proverVIOSTEARTHLIKEXOPLANESTARTED OUT ABSGIANTS

successful, turning up more than 400 alien worlds. However;li&en  1he most earthlike planet yet found around another star may be the

stars aren't the only potetial homes for planets. New research by rocky remains of a Satusized gas giant, according to researchhe
astronomers confirms that planet formation is a naturatfgrpduct of
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first planets detected outside our solar system 15 years ago turned autcent studies suggest that many hot Jupiters have undergone similar
to be enormous gagiants in very tight orbits @aund their stars. We mass loss and tidal evolution, perhaps leaving behind remnant cores
call them 'hot Jupiters,’ and they weren't what astronomers expected wimilar to CoRoI7b. "CoRoI7b may be the first in a new class of
find," said Brian JacksonNbw, we're beginning to see Eaitized planet -- evaporated remnant corgs Jackson said. Studying the
objects in similar orbits. Could there be a conneétion coupled processes of mass loss and migration may be crucial to

. unraveling the origins of the hundreds of hot, earthlike plarsgigce
Jackson and his colleagues turnedoRo77b, the smallest planet and missions like CoRoT and Kepler will soon undover

the most like Earth that astronomers have found to date. Discovered in
February 2009 by the Convection, Rotation and Planetary Trans@zAKUANDS'FOSSIt. AREBALLS FRCBIPERNOVAE

(CoRoT) satellite, a mission led by the French Space Agency,-GoRoT i

takes just 20.4ours to circle itsun likestar, located 480 lighyears N & Supernova remnant known as the Jellyfish Nebtile, Suzaku

away in the constellation Monoceros. Astronomers believe the star fatellite detected Xrays from fully ionized silicon and sulfur an

about 1.5 billion years old, or about ofkird the sun's age. imprint of higher-temperature conditions immediately following the
' star's explosion. The nebula is about 65 ligears across. Studies of

"CoRo17b is almost 60 times closer to its star than Earth, osfar  two supernova remnants using the Japdr. Suzaku observatory have
appears almost 360 times larger than the sun does in oyt dlegkson revealed nevebefore-seen embers of the higtemperature fireballs
said. As a consequence, the planet's surface experiences extrentat immediately followed the explosions. Even after thousands of
heating that may reach 3,600 degrees Fahrenheit on the daylight sidgears, gas within these stellar wrecks retain the imprint of
CoRo77b's size (70 percent larger than Egrand mass (4.8 times temperatures 10,000 times hotter than the sun's surface.

Earth's) indicate that the world is probably made of rocky materials.

Credit: JAXA/NASA/Suzaku

This artist's impression shows sunrise over CARoTthe smallesknown  "This is the first evidence of a neype of supernova remnant one
exoplanet. The world is about 70 percent larger than Eafthe planet may be that was heated right after the explosigrsaid Hiroya YamaguchiA

the rocky r_en_wains of a gas giaqt planet whose atmosphere was evaporated %pernova remnant usually cools quickly due to rapid expansion
close proximity to the star. Credit: ESO/L. Calgada following the explosion. Then, as it sweeps up tenuous interstellar gas
"But with such a high dayside temperature, any rocky surface facing theer thousands byears, the remnant gradually heats up again.

star must be molten, and the planet cannot retain anything mbea a Capitalizing on the sensitivity of the Suzaku satellite, a team led by

ten_uous atmosphere, even one of vaporized fodackson said. He Yamaguchi and Midori Ozawa, a graduate student, detected unusual
estimates that sqlar heating may have already cooked off several Ea@atures in the May spectrum of IC 443, better known to amateur
masses of material from CoR@b. astroromers as the Jellyfish NebulaThe remnant, which lies some
With the help of computer models that track the planet's mass loss an@,000 lightyears away in the constellation Gemini, formed about 4,000
orbital changes, the researchers have turned back the planet's clog)¢ars ago. The-dy emission forms a roughly circular patch in the
"There's a complex interplay between the mass the planet loses andngsthern part of the visible nebulosity.

gravitational pull, which raises tides on the stadackson explained.

ku' | i Xl
Those tides gradually change the planet's prrawing it inward in a Suzaku's Xay Imaging Spectrometers (XISs) separatays by energy

in much the same way as a prism separates light into a rainbow of
Lolors. This allows astronomers to tease out the types of processes
greé'sponsible for the radiation. Some of the Xay emission in ta
Jellyfish Nebula arises as fasbving free electrons sweep near the
nuclei of atoms. Their mutual attraction deflects the electrons, which
then emit Xrays as they change course. The electrons have energies
corresponding to a temperature of about 12 hoh degrees
Fahrenheit Several bumps in the Suzaku spectrum were more

as a Saluriike gas giant or as a rocky world, the planet has IC)mb""blﬁguzzling. These structures indicate the presence of a large amount of

lost many Earth masses of m_aterlal since Its forma_tldh(.ou could s'ay silicon and sulfur atoms from which all electrons have been stripped
that, one way or the other, this planet is disappearing before our,eyes

Jack idH that simil likelv h infl daway," Yamaguchsaid. These "naked" nuclei producaays as they
ackson saidrie suggestEhat similar processes fikely have influenced, capture their lost electrons.But removing all electrons from a silicon
many other exoplanets that lie close to their stars. In fact, sever

%tom requires temperatures higher than about 30 million degrees F (17

increases the mass loss, which in turn slows the rate of orbital chan
After accounting for the givandtake of mass loss and tidal migration,
the team findsthat CoRof7b could have weighed in at 100 Earth
masses- or about the heft of Saturn- when it first formed. At that
time, it orbited 50 percent farther from its star than it does novithe
researchers also show that regardless of whether CaRadtated life



12

million C); hotter still for sulfur atomsThese ions camt form in the debris from a disrupted white dwarf star that is heated as it falls
presentday remnanf' Yamaguchi explained.Instead, we're seeing towards a massive black hole. The optical emission comes from debris
ions created by the enormous temperatures that immediately followefiirther out that is illuminated by these-bays.

the supernovd . . - .
P The intensity of the Xay emission places the source in the

The team suggests that the supernova occurred in a relatively denseltraluminous Xray source" or ULX category, meaning that it is more
environment, perhapsni a cocoon of the star's own making. As aluminous than any known stellarfdy source, but less luminous than
massive star ages, it sheds material in the form of an outflow calledthe bright Xray sources (active galactic nuclei) associated with
stellar wind and creates a cocoon of gas and dust. When the staupermassivélack holes in the nuclei of galaxies. The nature of ULXs is
explodes, the blast wave traverses the dense cocoon and heats it éomystery, but one suggestion is that some ULXs are black holes with
temperatures as high as 100 million degreesoF 10,000 times hotter masses between about a hundred and several thousand times that of
than the sun's surface. In the supernova remnant W49B, Suzakuthe Sun, a range intermediate between stellaass black Hes and
found another fossil fireball.lt detected Xrays produced when heavily supermassive black holes located in the nuclei of galaxiBsis ULX is
ionized iron atoms recapture an electron.Eventually, the shock wave in a globular cluster, a very old awmdowded conglomeration of stars.
breaks out into true interstellar space, where the gas density can be @stronomers have suspected that globular clusters could contain
low as a single atom per cubic centimeterabout the volume of a intermediatemass black holes, but conclusive evidence for this has
sugar cube. Once in this ledensity environment, the young supernova been elusive.

remnant rapidy expands. The expansion cools the electrons, but it
also thins the remnant's gas so much that collisions between particle
become rare events. Because an atom may take thousands of years
recapture an electron, the Jellyfish Nebula's hottest ions reneven
today, the astronomers reported. "Suzaku sees the Jellyfish's hot
heart," Ozawa said.

Composite image of a smalled ultraluminous Xay source, or ULX. Image credit:
Xray: NASA/CXC/UA/J. Irwin et al. Optical: NASA/STScl

: "Astronomers have made cases for stars being torn apart by
— m— . = . supermassive btk holes in the centers of galaxies before, but this is
This view combines infrared images from the ground (red, green) with data

from Chandra »Ray Observatory (blue). Credit: JAXA/NASA/Suzaku, Tom Bélgﬁ first good evidence for such an event in a globular cliistend
andJohn Eox/Adam Block/NOAO/AURA/NSE Jimmy Irwin who led the study. Irwin and his colleagues obtained

optical spectra of the object using the Magellan | and llsiedpes in
The team haS already |dentlf|ed another fOSSil ﬁreba” in the SUpernO\I]?as CampanaS, Ch"e These data revea| emission from gas rich in
remnant known as W49B, which lies 35,000 ligbars away in the oxygen and nitrogen but no hydrogen, a rare set of signals from
constellation AquilaOzawa, ¥maguchi and colleagues reportra§y  globular clusters. The physical conditions deduced from the spectra
emission from iron atoms that are almost completely stripped okyggest that the gas is orbiting a black holeatfleast 1,000 solar
electrons. Forming these ions requires temperatures in excess of B%asses. The abundant amount of oxygen and absence of hydrogen
million degrees F nearly twice the observed temperature of the indicate that the destroyed star was a white dwarf, the end phase of a
remnart's electrons. solartype star that has burned its hydrogen leaving a high
concentration of oxygen. The nitrogen seénthe optical spectrum
remains an enigma. "We think these unusual signatures can be
New results from Chandra -y Observatory and the Magellan explained by a white dwarf that strayed too close to a black hole and
telescopes suggest that a dense stellar remnant has been ripped aparas torn apart by the extreme tidal forgéssaid coauthor Joel
by a black hole a thousand times as massive as the Sconfirmed, Bregman. Theoretical work suggs that the tidal disruptiofinduced
this discovery would be a cosmic double play: it would be stron¥-ray emission could stay bright for more than a century, but it should
evidence for an intermediate mass black hole, which has been a hofigde with time. So far, the team has observed there has been a 35
debated topic, and would mark the first time such a black hole hagercent in Xray emission from 2000 to 2008The ULX in this study is
been caught tearing a star apart.This senario is based on Chandra located h NGC 1399, an elliptical galaxy about 65 million light years
observations, which revealed an unusually luminous sourceraf/Xin from Earth http://chandra.harvard.edu
a dense cluster of old stars, and optical observations that showed
peculiar mix of elements associated with theray emission. Taken
together, a case cabe made that the Xay emission is produced by

Massive Black Hole Implicated in Stellar Destruction
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Blobsof warm ice that periodically rise to the surface and churn the icpld. The south polar area, however, appeard#less than 100 million
crust on Saturn's moon Enceladus explain the quirky heat behavior agdars old, possibly as young as 500,000 years.

intriguing surface of the moon's south polar region, according to a ne
paper using data from Cassini spacecraftCassini appears to have
caught Enceladus in the middle of a burgaid Francis Nimmo, a
planetary scientist and a eauthor of the new paper. These
tumultuous periods are rare and Cassini happens to have be

\&aig O'Neill, and Nimmo adapted a model that O'Neill had developed
for the convection of Earth's crust. For Enceladus, which has a surface
completely covered in cold ice that is ftared by the tug of Saturn's
gﬁavitational pull, the scientists stiffened up the crust. They picked a
strength somewhere between that of the malleable tectonic plates on

watching the moon during one of these spe@pbchs’ The south th and the riaid plat v hich ¢ it th
polar region captivates scientists because it hosts the fissures known %gr andhe rgid plates ot venus, which are so strong, It appears they
never get suked down into the interior. Their model showed that

"tiger stripes" that spray water vapor and other particles out from the . L .

moon. While the latest paper doesn't link the churning and resurfacingefrJlt 29|I(1tljlngbllJp fr?m the Irl]'ter?to'r of .E.r]CE|?dl:|f couI? be rellgast.edtr:n

directly to the famation of fissures and jets, it does fill in some of the -pisocic bubbles of warm, Tight Ice rising 1o the suriace, akin 1o the
. o - Lo fising blobs of heated wax in a lava lamp. The rise of theniaubbles

blanks in the region's history'This episodic model helps to solve one o o . o ;

the most perplexing mysteries of Encelatiusaid Bob Pappalardo would send cold, heavier ice down into the interior. (Warm is, of

Cassini project scientist, of the research done by bileagues. Why is course, relative. Nimmo said the bubbles are probably just below

. reezing, which is 273 degrees Kelvin or 32 degrEabrenheit
?
the south polar surface so young? How could this amount of heat éve(l?\%ereas the surface is a frigid 80 degrees Kehindi6 degrees

pumped oyt atthe moon's south pole? This idea assembles the plece]'S—'e(l)hrenheii) The model fits the activity on Enceladus when the
the puzzlé . . ) -

churning and resurfacing periods are assumed to last about 10 million
years, and the quiet periods, when the surface ice is undisturbed, last
about 100 million to two billion yars. Their model suggests the active
periods have occurred only 1 to 10 percent of the time that Enceladus
has existed and have recycled 10 to 40 percent of the surface. The
active area around Enceladus's south pole is about 10 percent of its
surface.

CASENI ANDSPLETHORA dPLUMESHOTSPOTS ATNCELADUS

bSgte NBtSFHaSR AYIFI3ISa FTNBY &G b
moon Enceladus by 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. The
new images from the imaging science subsystem and the composite
infrared spectrometer teams also include the besD3image ever
2001 AYySR 2F | adA3ISNI &0 NBds)3nater |
vapor and organic compounds. There are also views of regions net well
mapped previously on Enceladus, including a southern area with

) ) ) ) crudely circular tectonic patternsC2 NJ / | & & AightAcenderagd A a A
These drawings depict explanations for the source of intense heat that has b Nov. 21, 2009 flyby provided tiiel & i f22 1t i o9 y O ¥

measued coming _from Enceladus' south polar region. These models predict thsalﬁrface before that region of the moon goes into 15 years of darkness,
water could exist in a deep layer as an ocean or sea and also near the surface.

Cassini scientists infer that the temperature of the ice in the south polar regiéwd 'nC|u_deS the most detailed look yet at the jet§CIe.mEIStS .planne(.:i
must be close to st melting point (shown in red). A layer of liquid water (darkl® Use this flyby to look for new or smaller jets not visible in previous
blue) might exist between the ice and the silicate core (brown), allowing the id@ages. In one mosaic, scientists count more than 30 individual geysers,
to deform independent of the rock, providing even more mechanical energy aimtcluding more than 20 that had not been seen before. At least one jet
more flexing of the icy shell foxteeme tidal heating. Tidal heating could also spouting prominently in previous images now appears less powerful.
cause friction in faults near the surface, leading to pockets of partially meltegirhis |ast flyby confirms what we suspedefl &} AR / | NERf
ice. Image credit NASA/JPL AYLE 3Ay 3 (Tl vigor bf Sdiviidal jets can vary with time, and
About four years ago, Cassini's composite infrared spectrometdpany jets, large and small, erupt all along the tiger stripés

instrument detected a heat flow irhe south polar region of at least 6

gigawatts, the equivalent of at least a dozen electric power plants. This

is at least three times as much heat as an average region of Earth of

similar area would produce, despite Enceladus' small size. The region

was abo later found by Cassini's ion and neutral mass spectrometer

instrument to be swiftly expelling argon, which comes from rocks

decaying radioactively and has a walown rate of decay.

Calculations told scientists it would be impossible for Enceladhave

continually produced heat and gas at this rate. Tidal movengethte

pull and push from Saturn as Enceladus moves around the planet

cannot explain the release of so much energy.

The surface ages of different regions of Enceladus also show great

diversity. Heavily cratered plains in the northern part of the moon

appear to be as old as 4.2 billion years, while a region near the equat®rthis unique mosaic image combining higisolution data from the imaging
known as Sarandib Planitia is between 170 million and 3.7 billion yeaigence subsystemnd composite infrared spectrometer aboard Cassini



