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President: Mark Folkerts (425) 4869733 folkertsat seanetdot com The Stargazer
Vice President: <open> - P.O. Box 12746
Librarian: Chris Dennis - Everett, WA 98206
Treasurer: Jerry Galt jerrygat genwestdot com
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pos1 at earthlink dot net
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Web assistance: Cody Gibson cgibson41 aaustin.rr dotcom See EAS website at:
0 OK I y 3 &, dpttolit@serd2mail) http://everettastro.org
are proposed dates foplanned EAS star partiest my ow 2 y
EASBUS| NESSe place, depending upon the weathesf course. CallRon about spuof-

JUNEEASMEETING - SATURDAYUNEL2™- 3:00PM

Wdzy SQa eSS IiRYER Wdzy S MHT GKS
tfhySiasg F2 Odzi A Y Be, Rlyfo ahdNathérdziaks
Neptunian objects. Mark also dem@ Clear Dark Sky Clock site.

JULYEASMEETING - SATURDAYULYL7™- 3:00PM

wdzA 8 Qa YS8SGAy3a™ atdhe Bvbrgreerf Bandhofittet &
Everett Public Librarynot main downtown branchlocated at9512
Evergreen Way - Website- Directions

Attending members will be eligible for a monthly door prize

| NEW MEMBER / BEGINNERS CLASS WITH JACK BARNES

The next class is the” of June They are set for theth4Tuesday of
each month.

Tamds

|T STAR PARTY INFO T
T Scheduled EAS Star Part

ies at Ronl

Tentative Star Partiegatesfor 2010. (Note change to Friday nighjs.

Jul 9 Aug6 Sepl1l0 Oct8 Nov5 Dec3

the-moment observing.

Pleasealsojoin the EASe-mail list, and then sendmail to the mail list
at everett_astronomy@topica.conto coordinate spwof-the-moment

LINEsenmy HekoHethéry, on fibhes witef tﬁe%ky Bi&kiae NAto hold

ferkalll 8osein star partieseach month during the springgummer,
and falY2yikKa 2y | 6S8SS1TSYyR ySIN (KS
property or a local park.

Other Western US Star Parties This Season
MT

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, Frontier Point Lodge, Bogus Basin
Mountain Recreation Area, Bogus Basin ID

JULY -

Jul 9-11 - Trout Lake Star Party Weekend, Trout Lake WA
http://www.rca-omsi.org/sp/sp_schedule.htm http://www.rca-
omesi.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 at Sunriver (MBSP), Sunriver
Nature Center & Observatory resort (Bend) OR http://www.mbsp.org/

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

EASmember Ron Tam has offered a flexible opportunity to EASul 16-17 - Ponderosa State Park Public Star Party - Ponderosa State

members to come to his homeorth of Snohomish for observing on
clear weekend evenings and for E(& parties Anyone wishing to do

so needs to contact him in advance and confirm available dates, and
him know if plans change ¢Our place is open for star parties any

Park, McCall ID http://www.boiseastro.org/

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

Jul tha - Lava Hot Springs Star Party 2009, Lava Hot Springs ID -

Saturday &cept weekends of the Full Moon. People can call to get http:/ifastro.org/web/index.php

weather conditions or to confirm that there is a star parur phone
number is (360) 568152. They can amaill me too
(tam1951@verizon.ne} but | don't check my email dailyThey can
emailmefoRANBOGA2Yya AF GKSe& LsBd0SIoW

AUGUST -
Aug 4-6 - 19th Annual Veekend Under the Starsd Foxpark WY -

K | @S/ homeéeshian. BetdzéurrafrBviEntmg



http://everettastro.org/
http://maps.google.com/maps?hl=en&sourceid=navclient-ff&rlz=1B3GGGL_enUS321US321&um=1&ie=UTF-8&q=9512+Evergreen+Way,+Everett+WA+98204&fb=1&gl=us&hnear=9512+Evergreen+Way,+Everett+WA+98204&cid=0,0,9825024699816413925&ei=xzx9S5KvJ4y1tgep4vmoBQ&sa=X&oi=local_result&ct=image&resnum=1&ved=0CAgQnwIwAA
http://maps.google.com/maps?hl=en&sourceid=navclient-ff&rlz=1B3GGGL_enUS321US321&um=1&ie=UTF-8&q=9512+Evergreen+Way,+Everett+WA+98204&fb=1&gl=us&hnear=9512+Evergreen+Way,+Everett+WA+98204&cid=0,0,9825024699816413925&ei=xzx9S5KvJ4y1tgep4vmoBQ&sa=X&oi=local_result&ct=image&resnum=1&ved=0CAgQnwIwAA
http://epls.org/
http://www.bing.com/maps/default.aspx?rtp=adr.~pos.47.911758_-122.237546_9512+Evergreen+Way+Everett%2c+WA+98204_Everett+Library_(425)%20257-8260&where1=9512+Evergreen+Way+Everett%2c+WA+98204
mailto:everett_astronomy@topica.com
http://www.nps.gov/brca/planyourvisit/astronomyprograms.htm
http://www.rca-omsi.org/sp/sp_schedule.htm
http://www.rca-omsi.org/sp/pix/troutlake.pdf
http://www.rca-omsi.org/sp/pix/troutlake.pdf
http://www.goldenstatestarparty.org/
http://www.mbsp.org/
http://mvastro.org/
http://www.boiseastro.org/
http://www.rca-omsi.org/sp/sp_schedule.htm
http://ifastro.org/web/index.php
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 71 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

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

Mt. Kobau, near Osoyoos

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.shtml

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

Sep 07-09 - CalStar, Lake San Antonio Park CA
http://www.sjaa.net/calstar/ - http://www.sjaa.net/

Sep 10-12 - 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

! Likely cancelled ! - Night Under the Stars, Alamo Lake, AZ -
http://azstateparks.com/Parks/ALLA/events.html
(closing due to state budget cuts)
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Other Star Parties:
http://www.cloudynights.com/ubbthreads/showflat.php/Cat/0/Number/285
8373/Main/2858366

2010 ASTRO CALENDAR

| June 2010

Jun 11- Asteroid 1 Ceres Occults TYC 6803081 (11.6Mag Star)
Jun11-9! { adIF NI LI NGe i w2y
Jun 12 New Moon.

Jun 12- EAS Meeting, Saturday 3:00 pm Evergreen Branch Library
Jun 15 Asteroid 1 Ceres Closest Approach To Earth (1.825 AU)

Jun 20 Asteroid 1 Ceres Occults TYC 66883371 (11.3 Mag Star)

Jun 21- Summer Solstice, 11:28 UT

Jun 25 Plutoat Opposition

Jun 26 Partial Lunar Eclipse

¢ YQa

July 2010

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

Jul09¢EASstarpl NIi & | i pm&ky ¢ YQ&

Jul 11- Total Solar Eclipse, Visible in SoRtrific, Chile

Jull7- Meeting ¢ Saturday 3:00 pm Evergreen Branch Library
Jul 29- South DeltaAquarids Meteor Shower Peak

| August 2010

Aug 01- Alpha Capricornids Meteor Shower Peak

Aug 05- Neil Armstrong's 80th Birthday (1930)

Aug 06-EASstarpagd I &4 w2y ¢l YQa LX I OS
Aug 06- Southern lota Aquarids Meteor Shower Peak

Aug 07- Mercury At Its Greatest Eastetavening)Elongation (27 Deg)
Aug 09- New Moon

Aug 1215 Table Mt. Star Party, NW of Ellensburg, WA

Aug 1115 Oregon Star Party, Ochocco Ndtorest, Prineville OR
Aug21- Meeting ¢ Saturday 3:00 pm Evergreen Branch Library
Aug 12- Perseids Meteor Shower Peak

Aug 20- Venusat Its Greatest Easterfevening)Elongation (46 Deg)

Aug 20- Neptuneat Opposition

Aug 25 Northern lota Aquarid#leteor Shower Peak

September 2010

(Labor Day} SAS Brooks Memorial Park Star Party
Sep109! { &l NJ LI NI& I
Sep 911- Orion Nebula 2010 Star Party

Sep 14 John Dobson's 95tBirthday (1915)

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

Sep thag EAS Meeting

Sep 21 Uranusat Opposition

Sep 23 Autumnal Equinox (03:09 UT)

October 2010

Oct08-9! { &adl NJ LI NLe& |
Oct 09- Draconids Meteor Shower Peak

Oct 16- Adronomy Day (Autumn)

Oct 17- New Horizons, Halfway to Pluto

Oct tha - EAS Meeting

Oct 21- Orionids Meteor Shower Peak

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

w2y ¢l YQsi

w2y ¢lvyQa

November 2010

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

Nov05-9! { adl NI LI NIGe |
Nov 05- Moon Occults Venus

Nov tha- EAS Meeting

w2y ¢l YQa

LJE

LJE

LJt

LJE


http://www.rca-omsi.org/sp/maupin.htm
http://www.rca-omsi.org/sp/whiteriver.htm
http://www.mksp.ca/
http://www.tmspa.com/
http://www.oregonstarparty.org/
http://victoria.rasc.ca/events/StarParty/
http://www.starfinders.ca/starparty.htm
http://www.rca-omsi.org/sp/sp_schedule.htm
http://www.rca-omsi.org/sp/sp_schedule.htm
http://squakmountain.org/deception_pass_star_party.htm
http://squakmountain.org/events.html#upcoming
http://www.seattleastro.org/events.shtml
http://www.rca-omsi.org/sp/maupin.htm
http://www.merrittastronomical.com/
http://www.seattleastro.org/orionnebsp.shtml
http://ifastro.org/web/index.php
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http://www.zianet.com/wssp/
http://www.rca-omsi.org/sp/sp_schedule.htm
http://www.sjaa.net/calstar/
http://www.sjaa.net/
http://ifastro.org/web/index.php
http://www.boiseastro.org/
http://www.astronomycalgary.com/events/info/155
http://calgary.rasc.ca/asp2010.htm
http://www.olympicastronomicalsociety.com/Documents/FALLCAMPDELANYSign-UpForm.pdf
http://www.olympicastronomicalsociety.com/Documents/FALLCAMPDELANYSign-UpForm.pdf
http://www.rca-omsi.org/sp/sp_schedule.htm
http://www.rca-omsi.org/sp/sp_schedule.htm
http://enchantedskies.org/
http://www.eastvalleyastronomy.org/aasp.htm
http://www.eastvalleyastronomy.org/aasp.htm
http://www.rtmcastronomyexpo.org/nightfall.htm
http://azstateparks.com/Parks/ALLA/events.html
http://azstateparks.com/Parks/ALLA/events.html
http://www.cloudynights.com/ubbthreads/showflat.php/Cat/0/Number/2858373/Main/2858366
http://www.cloudynights.com/ubbthreads/showflat.php/Cat/0/Number/2858373/Main/2858366

Nov 17- Leonids Meteor Shower Peak
) EAS MEMBER NEW
Nov 25- Asteroid 2002 KL3 Ne&fenus Flyby (0.03 AU) | S S

Some EAS volunteers are needed to conduct a star party for a

December 2010 | nonprofit group at a campgMonday, July 19trat Camp Huston, just off
Dec039! { &Gl NJ LJ Bfiage F 4 w2y ¢FYQ of Hwy 2 next to Wallace Falls state parkPlease contact Mark to
Dec 06 Moon Occults Mars confirm that we can commit to support this group so they can finalize
Dec 13 Geminids Meteor Shower Peak their plans.

Dec 21- Total Lunar Eclipse

Dec tha- EAS Holiday Meeting | $$ - FINANCIAL HEALTH - $$

Dec 21- Winter Solstice, 23:38 UTC — . -

Dec 22 Ursids Meteor Shower Peak The club currently maintains a $425+ balance. This month we

paid our annual insurance bill. We try to keep approximately a

OBSERVE |R|ﬂ FEORMATI ON é $500 balance level to allow for contingencies.

| CLUB SCOPES

| LUNAR FACTS

Jun19 First Quater Moon

Jun26 Full Moon

Julo4 Last Quarter Moon
Jul11 New Moon

Jull18 Frst Quarter Moon
Jul26 Full Moon

Aug03 Last Quarter Moon
Aug10 New Moon

Augl6 First Quarter Moon
Aug24 Full Moon

SepO1 Last Quarter Moon
Sep08 New Moon

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

Object Rises Sets Con Diam. | Mag
Sun 05:11am 21:11 Tau onQ -27.5
Mercury 04:34am | 20:08 Ari MM E -1.4
Venus 08:16 am | 23:35 Can 14¢ -4.0
Mars 11:04 am | 00:40 am | Leo 5¢ +1.3
Jupiter 01:22 am | 13:23 Psc 40¢ 2.4 EAS Club Telescope Borrowing
Saturn 12:55 01:29 am | Vir 17¢ +1.1 Being a memberlao allows you the use of the club's telescopes, including an
Uranus 01:07 am | 13:18 Psc 03 +5.8 Fgl NR sAYYAy3d mn AYyOK 520a2yAly Y2dzi
Neptune 00212 am | 10:26 am | Aqr nHeE +79 Dobsonian. ContadRon Tam, orJim Bielaga (425) 33184 to borrow a
Pluto 20:51 06:12am | Sag | * +14.0 telescope.
(times listed are in local time for EvereP SCOPE LOANSTATUS
13INCH TH\+-MIRROFDOB FINISHINGREHAB
|UW Astronomy Speakers Colloquium Schedule 1G-INCHWARDDOBSONIAN CQURRENTLON LOAN
- 10-INCHSONOTUBBOBSONIAN AVAILABLE
Astronomy Department weekly catiquium meets Thursdays at 4:00 g\ crDossoniaN QURRENTLON LOAN
pm in PAB Al102 the classroom part of the Physics/Astronomy Building 75 ncHVIRROR CHARACTERIZATION

complex http://www.astro.washington.edu/pages/colloquium.html

A25INCH MIRROR HAS BEEMATED TO THE CLAND INVESTIGATIONNEER WAY TO
DETERMINE WHAT WOBEDREQUIRED TO TURNTO A LARGE CIEBESCOPIE YOU
| HAVE INTEREST ORISKIN MIRROR TESTOR TELESCOPE MBKRNEASE LET US KNOW

| 616 OVER YOUR HEADOI ASTRONOMY PODCASTS

Web page with lots of archives and other info is available aEAS members: contaRbn Tanto borrow a scopéor up to 60 days
http://www.celestialnorth.org/radio/index.php and podcasts at
http://www.celestialnorth.org/radio/index.php |EAS MEMBERSHIP BENEFITS & INFORMATION

KPLU 88.5 FM National Public Radio has daily broadcasts of "Star' Dgtthe
McDonald Observatory of the University of Texas at Austin, Monday throughAS Benefits Membership in the Everett Astronomical Society (EAS) includes
Friday at about 6:05 pm. The short 2 minutelio show deals with current invitations to all of the club meetings and star parties, and entitles members to
topics of interest in astronomy. The University of Washington TV broadcadfe monthly newsletter, The Stargazer. Only members may vote in EAS
programs from NASA at 12:00 AM Monday through Frid2y30 AM Saturday, eledions, or be eligible for EAS drawings.
and 1:30 AM Sunday on the Channel 27 cable station. Magazine Discountg
In addition you will be able subscribe $ky and Telescopfer $7 off the normal
subscription rate, contact the treasuredgrry Galt for more information.
http://everettastro.org/application.htm (When renewing your subscription to



http://www.astro.washington.edu/pages/colloquium.html
http://www.celestialnorth.org/radio/index.php
http://www.celestialnorth.org/radio/index.php
http://everettastro.org/application.htm
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Sky & Telescopgou should send your S&T renewal form along with a checkOutreach chairperson Coordinate requests from publifor EAS
made out to Everett Astronomical Society to the EAS addresthe EAS member volunteers to conduct star parties or presentations at visits to
treasurer Jerry Galt will renew yourSky and Telescopgubscription for you.  gchools, senior centers, scout meetings, ewle often have requests
Astronomymagazine offers a similar opportunity to club members.) F2NJ YSYGSNR 2F GKS 91 ¢ G2 O02Y8 |
Membership in the Astronomical League _ _ event from local schools, scout grouggnior homes, or similar groups.
i?t?orim?ca?qugs glfjat:t‘gls;rgg\?vr;gzr 'ﬁ:g:;ﬁ;ﬂeysgﬂxttrrece“’e the " ysually this would be in the form of a star party at their gathering, or
perhaps a short slide show or night sky talk. Providing education and
EAS Library support to the community about interest astronomy is one of the main

Membership will give you access to all the material in the lending libréhe i . .
library, consists of VCR tapes, DVDs, many books, magazines, and software timzls?.smnsmc the EAS', A star party nlght Can_ be a rewarding gvent for all
The EAS has a library bboks, videotapes, and software for members to Involved. Please email Mark Folkerts with your interest (or suggestions).

borrow)\. We always value any items you would like to donate to this librarySidewalk astronomy committee Plan and conduct urban/suburban
You can contact clulibrarianto borrow or donate any materials. See library sidewalk astronomy events to allow passéss to expeience
items list here:http://everettastro.org/eas library.htm astronomy. Needs-3 people for each event, and to schedule events.
Joining or Renewing with the EAS We are looking for volunteers who could do a series of Sidewalk
EAS dues are $25 / year per familyrunds obtained from membership dues Astronomy sessions this spring and summer, at a local park or public
allows the EAS to publish the Stargazer newsletter, pay Astronomical Leagrenue. For safety, moral support, and efigehess, this should be
dues, @y insurance, host a web site, and maintain our library. If it has beendone in teams of at least two people with telescopes. Special events

year since you paid your dues, pleasesubscribe to keep the club financially |ike eclipse or comets especially draw the interest of the public.
solvent, and to continue to receive membership  benefits.

http://everettastro.org/application.htm Other volunteers? Find a way to help and contribute. Come up with a
>> Members; pleasecheck to seavhen your membership dues are new idea to promote thé€AS and astronomy in your community.

payable. If you are more than three months past due, the club wil*
officially assume that you no longer wish to be a member, and remov
you from the membership rolls. << ISS Visibilitg Heavens Above

http://www. heavensabove.com/PassSummary.asp?lat=47.979&ing=
122.201&alt=0&loc=Everett&TZ=PST&satid=25544

)

INTERNATIONAL SPACE STATION | VISIBLE SEATTLE PASSES

Send your annual dues renewals to the
Everett Astronomical Society
P.O. Box 12746, Everett, WA 98206 [The EAS welcomes newsletter article contributions and submissions of all

Those who havesubscriptions to Sky and Telescoman now pay their own types from its members.]

subscription as long as they are EAS membegoad standing. Members will In EASStarGazer-& ¢ KS t f | )f S0 NRl dzy ¢
now be able to renew directly via mail or phone and still obtain the cl .
discount. The subscribers may mail in the renewal notices with their paym (for Mid June toEaty July2010

or renew via phone at (800) 28R45. Payment at the time of renewal i - By John W Goerger posl@earthlink.net

required. Once a year, Sky and Telescope will check with the EAS club treasurer

to see that the subscribers are still members in good standing to qualify for tha few days before, thiirst day of Summer had arrived but, withinll®
discount. New members will continue to subscribe through the club treasurer. hours two groups of individuals would meet, and their meeting would

change their destinyand that of the United States of America.

The L 4 Planetary Institute h ed a diaital on of the L ¢CKSNBE gla  oNBST S O2YAy3 FNRBY (I
€ Lunar and Flanetary Institute has created a digltal version of the LUNgfa temperature so coldi K+ &+ LISNE2Y RARY QU Y
Orbiter Photographic Atlas of the Moon, and Consolidated Lunar Atlas availal ye2eAyd (GKS O2YLlye 2F 2ys8Q0a 02

online at: . R
http-/fwww Ipi.usra.edu/research/cla/menu.html 7:30 PM, local; and if anyone had noticed, about an hour after sunset

http://www.Ipi.usra.edu/research/lunar_orbiter was the brightesttar-like-object in the summer night sky; the planet
. oA 5 o A « < Venus,shinning over in the NW, withlars close to setting at around

Dﬁg//gkvir?q‘?Cﬁm{c’Eservm%iii%ﬁﬂﬁu%mr azzya 9:00 PM. Almost due West, thin crescent Moon, just irfront of the

: ) neck and below the head of the constellatibBQ would be setting

¢CNI yaAlu 0AYSa F2N WOGBIA U SNRa VviNIhaur onss, Rnd pneJRoiderd iffanyone might have paid any

http://skytonight.com/observing/objects/planets/304091.html attention, or perhaps looked at it with a pair of field glasses? The field

lasses they had with them, ho would only magnify 2.5X to no
NOAASUNCALCULATOR g y ey y magnify

Need to know exactly what time the sun will set on Sept. 26, 2065? Or Whenrnore than 4X, but still, they would allow a person to see craters, rays
rose in 565 BC? How about the length of daylight a week from Tuesday gnd perhaps, maybe a bit of earthshineooking due Souffand a bit

Albuquerque, N.M.? Just go to NOAA's solar calculator, now availableeon 'J:nasL in the constellation known @3$BRA was the second brightest

Digital Lunar Obiter Photographic Atlas of the Moon

Web. http://www.srrh.noaa.gov/highlights/sunrise/gen.htm| star-like-object; Jupiter.Did any of the peoples who were outside notice
it? It commanded noticeRdzS U2 AU 0SAYy3 UKS ©
OFFICESTILLVACANT FOR010- | Venus had setSeveral miles from where they were, was another group

of individuals but many times more numerous than the pmws group

of people and also one wonders if any of them paid any attention to
the glittering celestial lights above them? The two very bright-kkar
Newsletter @-editor #2: Contribute columns or articles for the objects did not glitterbut shined brightethan the other multicolored
StarGazer on a regular basis. twinkling lights, and did tay notice the moonf they had, what were
Publicity chairperson Contact news media, and-raail and blog to their thoughts? What impressions, if argid it have on them, or the
raise public awareness of EAS activities. party of the other human beings, a few miles from their location?

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


http://everettastro.org/eas_library.htm
http://everettastro.org/application.htm
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
mailto:pos1@earthlink.net
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By the time the moon had set, it was DARK! For many oFIRST f I yR o6 O1 ¥ NByYoffefing ® purdhdse il \\@8 TR
GROUPOf pe2 LIt S5 G K2dAKGa 27T & dzNy A yHDMBagdéinmportanSii many/viys to theénd 2 @aR at tyiak mbikal Q a

At SSL¥E 61a y2 R2doG 2y [dAGS | DINGgy @Fa (LKSALNG & AR REMR SK S0 B of bowBda d A &
from the stars and the Milky Way going from the NNE toward the SS\tfiey were not! | graduated from High School in Tustin CA in 1970, and
aroundMIDNIGHT Jupiter and the constellation it was jmvas already two years before, my parents and | had left Montana for California.
over in the SSW part of the sky, and if anyone noticed, over indhe BVhen | graduated, it was only 94 years since the BATTLE OF THE LITTLE
was another nortwinkling, but steadyglowing, butterscotctcolored BIGHORN. There were people stling in the U.S, when | graduated,

star known asSaturn However, the leader of this group had a surprisevho had been born before the Battle of the Little Bighorn. It would be

for them---they were not going tsleep, and as a mattesf-fact he told ~ six years later that we would deal with Ohedzy RNBRG K da! yy 7
them to start heading East; in the direction of that other much largeof that battle, and this year, 2010, marks the 13w YYABSNELF NEC
ANRdzZLIE 6 KAOK i GKS GAYS KS RARYyQG GKAy1l Ad fjhaT odzi AG 21! {H

By 200 AM, Jupiter was settingand Saturn, in the constellation of oA oA N = _ )
AQUARIUSvas inago® LR aAdA2y F2NJ I f@&@%heé’%"?vs‘l ﬁ%sﬁd &ﬁf%% F“ﬁ'," @s t REYY t02 0
astronomy would have seen it clearly, over in the BE300 AM, some akK R S o l _ I:,. eyfave ldom.f.@ dgn‘he 'tni?au@, A a
of the elements of the FIRST GROUP were allowed to take whaet WONdeh and mystery of infinityo dzi ¥ 2 NJ- U K-Snop@{nb L + 9 v
the remaining elements did what was required of them. Close to tHgtelllgenquust EXISTENGBUr planet just orbits about qustar, our
ZENITH werthe constellationsSYGNUS.YRACEPHEUSN the star moon orbiting abput the Eartrand the rgst of th.e. planets just orbiting
Vega one of the brighter, more noticeable stapgst a bit to the right. apout our sumzwnh thelwholle mess Just 'orAbltmg ab01|Jt the gala>§y
During their night trip, the staArcturus a reddish colored object in the withouta care.2 9 | | a_. b { . E”_\ 65 aad! bkalnidgs ) 2
Northern part of the skycould have been seen tyem as well.For the can_not understand the Sun; sure bird mighty | & 7‘. 3ras o& UK
larger SECOND GROURNo knows?Who knows whether there were but it has no clue as to what the stars are, nor does it cive. humans
individuals from either group who might have paid attention to th

J NBE G(GKS 2yté& ONBIGdNBE 2y GKA& daAra
celestial display above them? For what both groups kneas that ]?AtRES-atéouggur rEI%t'(,),,nls_h'P %veé ha\{ezwgh tr|1e C%Sm(?ld gs. Ir|1 b L+
there was to be a meeting between both of themitially, the FIRST a_:_:, ay bradbury hag u v U o W ! -
GROUP had thought about waiting one more day, and then during tf‘ﬁéI

ITSELF AND YELLWG;EXIST? 9 a ! ¢ dGWemtthat, without
r A A I L A a . ~ A
following night, make contact with the SECOND GROUP, but giv%n {e UKS | yADSNEIbreakyl saddesfiszme Wheh yah y 3 |
unforeseen circumstances, that arose, both groups would meet ea

times, | will be watching some science program, religious progeam
other later, that day, and become his. even a news prgram where some clown is statingdWWe humans are

notthatimportant.[ 221 F &G ¢KIF G ¢S Rewhdi@ WD2
The day came and went and once again it was nightfall; the time wasNB R2 Ay 3 (2 { RI&nkiNg9sthadl we lare andvditityQ ®
around 900 PM. Venus was low in the NW, with Mars setting at aimos2 K LJ2 2 NJ Y S Rlwaydi dbtibiZingbBtinéverésuggestingrow

the same time. Jupiter, in the constellation of LIBRA, was now almostwonderful and intelligent we are, as a specid€3b you realize that over

the Median line that dissects the night skyy (i1 2 G 62 KI f 909%60f ab $péciks tHatyh&ve ever existed on Earth are gdffesh

West, was almost due SouthThe Moon wagFirst Quarterand was there are those in many fields who like to tell us what they think our
near the back leg of the constellatidctEO Now, only the larger NBf S 2 NJ 2 dzNJ & h psmost Who are they foadeciley G
SECOND GROUP were getting ready for sleep under the blankes & . G KS& GKAY1 A& 2 dzMe aredndividudls Ay
infinity above them, the FIRST GROUR wot; for the location was and as suchOlFy Y2 @S FTNBY 2y S aLX IiGS¢ 2
called TheLITTLBBIGHORNINn a region that would later be known as your choice, your decision.

the Southeastern sector of tltate of MONTANA-the date wasJUNE (dNBS Al Aa SFaé (2 olrhswdlthéredqré 7 2

25, 1876 By thefirst of July, 1876 the Moon wdsULL and was just .
y s .l W Land was jus those of us who do cause terrible problems for us and planet Earth

below Jupiter over in he Southwestern part of the night sky around . ) - ) .
W - uprierover | Uihw P '9 y ! (see: Hitler, Osama bin Laden, Tojo, Stalin, Mao Zedbadilled even

10:00 PM; there overlooking the hills of the Little Bighorn. . . . :
v g il IT ! '9 more people than Hitler & Stalin combinedfhese guys were horrible,

but stop puttingthered 2F | ! al bL¢, Ayid2 GKS 2
For many years there have been huge quantities written about THifowns. Maybe someday in the far distant distant future we humans
BATTLE OF THE LITTLE BIGHORN; newspaper articles, magazinasladd FAYR | gl & G2 GiNBlIG¢ GKSAS

books, as well as mvies. What most folks many not realize orK+ @S y2 OK2AO0S o6dzi G2 aidF1S8 GKSY
understand, the 7 Calvary was theCRACK CAVALRY UNfTthe from & fi@dving A Y @ K S A NJ OCurRDléraSisiinidas dlenty of
United States Army at that time!The plains Indians that won that unlimited resources for everyone!The sun is an unlimited energy
battle were theEINEST LIGHT HORSE CAVa ¢ PLANETPeople  supply! Just think what kind of electrical energy we could supplthe

have to getan undets Y RAY 3 G KI G AG & a%, Qirest of he Human {paptildtich ofa@hNT wiekndre to biild SOLAR

but a LAST STANr what even Custer had considered (believe it orSATELLTIE POWER STATIONS, located at Geosynchronous Orbit. Jus
not) to be the only, trueACTUAL AMERICANS&g American Indian  one of them would produce over 1100 MEGAWATTS of electrical
Nations. Whether you disagree or not with Custer, you have tcenergy. ONE HUNDRED of them would give, just the United States of
understand tha he was following orders from Washingtoand Grant, America all the electrical energy it uses in one ye580 SSPS would

the President of the United Statespuld not standCuster. DNJ y (iZ»a@S G KS Sy GANB LI I ySGQa Kdzvly Lk
Administration was a disaster when it came to working with theJ.S. uses in a single year (SEE BEN BOVA).

American Indian Nations. In 1873, the national debt (wow they Were . chutting d the S T tation Svst the US. S
overgending as well?) was a staggerifg/OBILLIONdollarsin the 0 shutting down the Space Transportation System (the U.S. Space

GK2CSED [ daGSNI 614 B NRue dran J1YE 190 eanesfing g qapged fissions (o the meorapping

known as the BLACK HILLS, which had been given takbea Indian our latest generation umarate ckets and then Iooglng of
Nation. Gold and other precious metals were discoverednd upwards of thousands of skilled employees of NASA, the United States

eSyiidd ffe GK2AS BAGKAY GKS DNI yaPGEEME S gaing to ereafefof its sitzens-aagheis offspring g very, ¢ |
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dangerousfuture, and a future of no dreamsno hopg and no would get happy knowing the good stuff that was lurking in the
adventure. This will also affect the world at large as welor many springtime sky, than would come the dreaded, MARINE LAXER Ot
nations look to the United States for Leadership and Visigvithout US MARINES from the Marine base, the crappy low level clouds that
the ability to continue to launch and retrieve astronaut crews, NASB8ame df the ocean, or when the cool air of tHeacific mixed with the
and the US will become a sotyienired in regretand doomed tolivein g+ N | ANJ FNRY (KS RSaSNIo (2 FAy
the past. The PAST is where the dead ar@ne cannot relive the infinite! VENUSNthe 13'2 F Wdzy S A& 2dzad 3t 264
& LJ-, aslitds no moreit is gone. Without the knowledge, dedication for us, at a-4.0! Its angular diameter is oA y3 Of 248 (2
and commitment from those who are having to leave NASA because®S 02 y RaA0® al { S &adzNB e&2dz NI AYy @&2dz
the mentionedcancelled programghose abilities cannot be replaced. when the sunsetsDepending on where you are, you might even see it
¢KSNBE 3283 GKS afSINYyAYy3d OdzNBS¢adKSy OfiK82adag/vABRwa (A9 ¢ & d2BhRSis & NI 2 dzi
As mentioned in a previous column, when Juan Tripp, than thhig,her than Venusbut shinning poorly at a 1.2 visual, also by thé'15

’ ' Ei ra Lddzye Ay | y3dzt I NJ aAl SX | NBdzy

president of Pan Am wanted a commercial jet airinBQEINGvas - . & x =« A « T T ar ax & Ax X -

& xot - A maml s a L UKS . a -ﬁJI-I,.%Da %fS, Lsa O2dz R |
ready to take up th  OKE € Sy 3S 050k dzas A on%i{s I:‘s)urfa'liceg.SQ‘A RN r%are ?nfwlés ern %\alge(r%ljbl& around the
they had a jet, the DASHS0 and from there, they started producing same apparent brightness as Mars, a {1} G dzNJ/ s F 2y 3 &
the 707 and its military version. In the meantimBouglas had no 81 AdzNE F 6 2dzi n n, Q O6FND a802yR&0GS
Gt Keaiomt 2daNmD NI Faldsaviagstiit BoSaiictafk no S %,‘ﬁ atler midnight make sure you swing your stargazing instrument on
knowledge, expertise or understanding what it takes to test and build Bhis lovely 3D like planet before it gets too low to the horizon for
commercial jetliner! Boeing took the leadand never looked back. bservati
52d3tFa KIR G2 YSNBS 6A0K 2aaed NSTRVNENG F6 02y yAasas G2 aaidbe 1fAQ
eventually was absorbed by BoeinBvenAIRBUSwhich only survived JUPITERNd URANUSare a lovely pair to locate and observe though
only because ohuge subsidies from various European Governmentd 2 dzNJ QEdorglihg3o my sourcethey will be withintwo degrees
for aircraft thatno one was buyingis trying to contend with Boeing. of each other for the remainder of JunBy the 1% of June dupiter is a
Overthelast4y &SI NBE Al 61 & daRA&O2 @S N¥sRat-2.50mile Uranuslisat 4 FQugiter Hias & tdinktst 8f cldse to
get U.S. Governmentoatracts by not even going with what the o ¢ P with Uranus at a very small 3.5. The First Day of Summer
contract spelled outd dzii a2 YSGOKAY 3 GKI G 61 a(@uniner Sdsficg) happensioitse’ 2D ueii-ail Orithie Gouthern
The question which | raised in my previous columrifis)ASA has to go Hemisphereit is theNJ & 2 A yaliiSANAS{a®edl lunar eclipse will
oFO1 G2 a{v'!'!w9 hb9é¢ IyYR IADS dociurdthe2t a Saturday i $he eagydrsdawnthguBnydidSug Y 6 S N
themo2 y Qa | NBI A& Sl dzi &nd thig doeshdBven: waltchirg it?5 dzedRY NGt KIKA Y] &2 @

take into account the amount of material wealth contained within the July 1V d sat b . i .
% iy Aventis,ARd Sqturare;aboyy deqregs in;sgpargtion yign

£ P SOA A 2 A F
Y22y YR A0a&a AYUSNA2ZNEZE I NbpapegrS : X
spaceship® = 4 (i dzidanBsilotslofyitoney which do engineers, Venus now shinning -at a4.1, with Mars apparing, according to my

corporate executives YR Ay (Gdz2Ny 3ISYySNI (S Y?Nﬁs' %Zgﬂlt- SN rigrklfz@/t%ng%t,ﬁitlﬁgineﬁ_ al & respectable

d0dzRA Sa QK E-yoing ripkHersJonly avieFe Zcompanies like 4, with urn ata 1.1 I hese planet buddies are near the
Douglas and other failed companies and countries where! western part of the sky, so just give yourself some tithe sun will set

and you can enjoytaring like some strange person through your
There areno plans from the White Houser NASA to actually have telescope, making all sorts of odd, happsounds only another
human mission(s) to an asteroid(€ 2dza G (KS RobANRE GIYNBIGISENMY g2dzf R dzy RSNEGlI yR® a9w/
YAaarzzya R2 y20G YI 1§ We2eNdntadibe toliviesteln eGeBing3Ky Arducethe 4%f duly, about 6 degrees above the
a¢c9{ ¢ ¢I 9tofind dubwhét &reas are within the parameters west-northwesten horizon at a-0.5, not bad!
for safe human operationsand which are nat (EXAMPLENo one in I N _ .
(KSAN) WNRAIKG YAYRQ g2df R aASyR @f&%m?!ght' ﬂ“E'tetrgs.l-‘fy ﬁ“; Q‘%'”% t?%%iévg‘;‘\l gmélsﬁat & Sy g
they would all DIE!). If NASA (America) is to follow what Presidef el € 261(')” agpéfe” th”g ”els Cctr '?gJOI N | ”_:agaz'r.‘e
Obama is ordering NASA to take, then NA8RAInk America) will E)_uy | I):”I g'ngt € eatLy ngr 'do fu Y fp lzer;/e_ upt Zrt u_?lng
become what the Acraft Company DOUGLAS becaraenonentity--- inoculars. Flaceupiter near tne 1eft side ofyou ield ot view and o its

. ight, you should see a pair ofh6nagn|tude objects.The one that is
absorbed into another company or countrypO YOU WANT THAT Td . . : .

farther one, is Uranus Good Luck!Believe it or not but the Earth is at

HAPPENTE NOT, THAN CHANGE IT! its farthest point from the sun on Julythﬁ 2010, at a distance of
Working with Private Industry(s) to develop newer means of creatin§4,508,000 miles or 1.67% farther than the averag#ill Wonders
launch vehicles have always been on the pldte those of us never cease?

stargazers whavant humanity to expand into the infinite vista, which 111 A
?10Sneyiont20)grilg\teRirijL’J\lthryF?sdrf(; Ia )n/ef/\v Lijd,gaacg)zr ?s it gni ‘ﬁ]at rfr<1a2n;( %’ﬁeHmo_o% FV(W;S ov%rﬁnsttlwe SE’ E fa.i;\lt%i%t \?hgtlljt <\N¥55\|/varhuu§|; ?tIT:"LJl °°
times, in oumk (i A PagtChasworked: the creation of the Telegraph fairly bright Mars was c_Iose to setting WltNenus ext_remely bright

the 1"ranscontinental Railroadthe ’Panama Canal, among Othérover.near theconste.llatlon LED(wes.,t of its necll<) in the western
technological innovations. The key is, knowing what to invest th&vening sky.Locat_ed n t_he constellation SiRGO (kind of northw_est)

i b ELJ} & Seammed méneyNWRhen to withdraw those fundshen 'S Saturn and Jupiter is lusé%e""a“d up from the StaBPICA The time

the project(s) becomes sedlufficient or those that are clearly a waste ngor.o:M’ gdr;:e IS sJun?fic %J|186.3’ thet gegﬁ?rng:zcl\llacsa\(tl&ls/s ANNCI):hin a
2N Ay azys Obasa vie ubis uzz2 f tO\k/f\éfaIIZQ GE%%&%RG. ﬁ@’gféﬁtﬁle%sky was ablaze with stars
(| with the constellationHERCULE&t the ZENITHand the Milky Way
Ilaxy over in the eastern part of the sumnméght sky and very visible.

€ moon was now over in the SSW part of the predawn sky, around
00 AM. The Milky Waygalaxy appeared over theenith travelling

Gazing into the late Spring/Summer evening sky is such a joy (given.?%
those stupid rain clouds we had to put up with, here in the Pacifi%_
Northwest. | remember Southern Californisand all the stargazers



from the NE toward the SW. The sMEGAIn the constellation LYR
was very bright and noticeadlif anyone cared to observe iThis day
was to be the FIRST BATTLE of GETTYS&WRiGr many of the
soldiers and civilians of Gettysburg; this would be their last morning addIDDLE-SCHOOL PROJECT DISCOVERS MARS CAVE SKYLIGHT

day to be alive. The celestia! bodies above cared not for the happeninﬂ.?ey went looking for lava tubes on Marsand found what may be a
that were to take place on this day, or the other days to follow. hole in the roof of a Martian caveThe 16 students in Dennis Mitelis

By the end of thdirst day at Gettysburgthe moon was moving a bit 7th-grade science class at Evergreen Middle School in Cottonv@#d,
north, but near the constellation dBAGITTARIUR bit more of the chose to study lava tubes, a common volcanic feature on Earth and
moon was receiving less light from ten, and of cours Venus was Mars. It was their class project for the Mars Student Imaging Program
getting close to the western horizon; the time was betwed0@&nd  (MSIP), a component of ASU's Mars EducaBevgram. The imaging
10:00 PM. At 300 AM, July &, the moon was now in the SW part of program involves upper elementary to college students in Mars
the predawn sky with the constellatigsPAPRICORNUWSIts left or East research by having them develop a geological question to answer about
from it. Again, theuniverse lay witness to theerrible carnage that Mars. Then the students actually command a Marsiting camera to
would befall both sides of this brutal wart was the day when the take an image to answer their quést. Since MSIP began in 2004,
farthestleftff | y1 2F GKS ! yA2y Q& philiséphyi mary than 2Q800students have pagtiginpted to varying exterifthe
professor incommand, from the State of MAINHt was now over, and students developed a research project focused on finding the most
between 900 and 10:00 PM ofthe 2" of July 1863 the moon was rising common locations of lava tubes on Maritchell said."Do they occur
over in the SE and had moved into the constellatic®APRICORNUS. mMost often near te summit of a volcano, on its flanks, or the plains
person wonders, did any of these people take the time to look up inf!'rounding it?"

the cosmos and sky themselve§; g KI & G KS KSft A ‘ e 2

does he Universe even know, or even care as to what is going on tl
0ft22Re& ol dif STASERKE

ASTRONOMICAL NOTES -- ON & OFF THE WEB...

At 300 AM of the & of July the moon was now just a bit to the west of
the Median Line that separates the sky between the Eastern half ai
the Western half. A bit more ofti was getting less light from the sun
but it still shone its brightness over the land below Tioday would be
the last day of this battle between the forces of the Union and thq
Confederate Forces. The Union lines had ,hatdi now Lee would
attempt a mass large, over one mile in line,itlw a force of over
13,000 footsoldiers walking a distance of ovewvo miles and to try
and penetrate the Uniorfront Ay ST A G @g2ddZ R 065
Charge. He also had sent Jeb Stuart around the Union poditierplan
gla G2 FadrO1 GKS !yAazyQa ol O
Cavalry What he and Jeb Stuart did not know was there was a force
500 Unioncavalry that would intercept them. That unit, the MICHIGA
BRIGADEvas under the command of one of the Upi@baghtest and
youngestBrigader Generals, George Armstrong Custer.

It was now between :80 and 1000 PM, July 4 1863. Lee had los
Picket, when Lee had told him to regroup his division, after tiatetl
FaGrO1s NBLEASR G2 [ BWas epolted that K S
d2dzy RSR tA1S || aiKdzyRSNRBdza ONI &
behind the Union reamwhen the Michigan charged right into the Jeb
{ ( dzl cN@ilrQ &eneral George Armstrong Custer had beaten the to
Cavalry Commander dhe Confederate Army.] $5Qa | N &
back toward the South, never to invade the Union again. Th
commander of the Union, knew they had won, but at a cost. When L¢
later surrendered his army at Appomattox, the table which Grant an
Lee signed the sMBY RSNJ R2 OdzySyida 6+ a 3A
by General Phillip Sheridan.
(|

A POSTSCRIPT: According to the recent MBGE LAST STAQBY 14 answer the question, the students examined more than 200 images

Nathani.el PhiIbrickhe mentions that agreat—grandsgn of Sitting Bull, @ ¢ Mmars taken with the Thermal Emission Imaging SystTHEMIS), an
Mr. Ernie LaPointe, was a wounded efzin of the Vietnam War where jngirument on Mars Odyssey orbiter. Philip Christensen is the

he served with the Screaming Eagles of the"1@irbore DivisionHe jnstrument's designer and principal investigatoThe students chose
also holds no grudges y R+ OO2 NRAY3 12 a N thelt taigdletidfemi8 fhagd (Bifs b SecofdBi¥Phackup image) areas
LaPointe: 6 { AUGAY3 . df £  RARYyQU RA&T HPavonis Mend volidho tathad Yéede biibtbgraBhedfby THEMIS

military guy follovk y' 3 2 NR S N& £ at highest resolution (18 meters, or 59 feet, per pixeQn their two
targeted images the students found lava tubes, as they had hoped. And
= \]Ohn Goergel’ on the backup image, they also found a small, round black spot. Many

Martian lava tube are marked by aligned chains of collapse pits, which


http://asunews.asu.edu/20100617_skylight
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typically have flat floors and sloping sides. The spot the students fountiie aftermath of the cosmic collision. Images taken on Junejist
however, appears to have vertical sides. over three days after the flash was sightedshow no sign of debris

above Jupiter's cloud tops. This means that the object didn't descend

Such features made a stir in the news in 2007, when Glen Cusmngbeaneath theclouds and explode as a fireball it did, dark sooty blast

USGS scientistuplished a paper showing several Martian examples . . .
which had been located using the hesansing capability of THEMIS.deb”S would have been ejected and would have rained down onto the

He argued that these holes were anomalous as compared to the usuCI ud tops, and the impact site would have appeared dark in the
9 P raviolet and visible images due to debris from an explgsisays

chain pit crater, being smaller and resembling a relatively stresgtetd team member Heidi Hammel of the Space Science Institute in Boulder,

shaft going _down into th"e gr_ounq.Cushlng proposed that these Colo. We see no feature that has those distinguishing characteristics in
anomalous pit craters are "skylightg'places where a small part of the - . . .
the known vicinity of the impact, suggesting there was no major

roof of a cave or a lava tube had collapsed, opening the subsurface 1o ) .

the sky. They typically appear cooler tharetground surface by day, explosion and firebal
but warmer than it by night. This is exactly what would be expected
given that Martian surface temperatures have a large diurnal rangd
while subsurface temperatures hold fairly even.

"This pit is certainly new to pisCushing ta the students. And it is
only the second one known to be associated with Pavonis Métes
estimated it to be approximately 1909y-160 meters (620x520 feet)
wide and 115 meters (380 feet) deep at leakt.addition, he said, the
spot appears clear agahthe background surface of Pavonis Moris. "
sticks out like a sore thumb in THEMIS predawn thermal observations

The students have submitted their site as a candidate for imaging |
the High Resolution Imaging Science Experiment (HiRISE) camera
MarsReconnaissance Orbiter. HIRISE can image the surface at abouf
centimeters (12 inches) per pixel, which may allow a look inside th
hole in the ground."The Mars Student Imaging Program is certainl
one of the greatest educational programs ever devettp Mitchell
said. Tt gives the students a good understanding of the way research
conducted and how that research can be important for the scientifi
community. This has been a wonderful experiéhce

MYSTERIOUS FLASH ON JUPITER LEFT NO DEBRIS CLOUD

Detailed observations made by Hubble Space Telescope have found
answer to the flash of light seen June 3 on Jupiter. It came from a gia|
meteor burning up high above Jupiter's cloud tops. The space visitor d
not plunge deep enough into the atmosphete explode and leave
behind any telltale cloud of debris, as seen in previous Jupite
collisions. Astronomers around the world knew that something must
have hit the giant planet to unleash a flash of energy bright enough tDark smudges marred Jupiter's atmosphere when a series of comet
be seen 400 million miles awafut they didn't know how deeply it fragments hit Jupiter in July 1994. A similar phenomenon occurred in
penetrated into the atmosphere. There have been ongoing searches fouly 2009 when a suspected asteroid slammed into Jupiter. The latest
the "blackeye" pattern of a deep direct hit. intruder is estinated to be only a fraction the size of these previous
impactors. "We suspected for this 2010 impact there might be no big
explosion driving a giant plume, and hence no resulting debris field to
be imaged. There was just the meteor, and Hubble confirthel'

adds Hammel, a veteran Jupiter observer of the 1994 string of impacts.
Australian amateur astronomer Anthony Wesley saw the flash at 4:31
p.m. (EDT) on June 3. He was watching a live video feed of Jupiter from
his telescope. In the Philippines, areat astronomer Chris Go
confirmed that he had simultaneously recorded the transitory event on
video. The twosecondlong flash of light in the videos of Jupiter was
created by the same physics that causes a meteor (or "shooting star")
on Earth. A shock awve generated by ram pressure as the meteor
speeds into the planet's atmosphere heats the impacting body to a very
high temperature, and as the hot object streaks through the
atmosphere, it leaves behind a glowing trail of superheated
atmospheric gases andaporized meteor material that rapidly cools
and fades in just a few seconds.

Photo credit:Anthony Wesley, Broken Hill Australia

Jupiter » June 7, 2010 » Hubble Space Telescope WFC3 /UVIS

Though astronomers are largely uncertain about the rate of large
The sharp vision and ultraviolet sensitivity of Hubble's Wide Fieleheteoroid impacts on the planets, the best guess for Jupiter is that the
Camera 3 were brought to bear areeking out any trace evidence of smallest detectable events may happeas frequently as every few
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weeks. The meteor flashes are so brief they are easily missed, evenvanishel belt. Based on past observations, the Hubble Jupiter team expects to
video recordings, or perhaps misidentified as detector noise or cosrfige similar spots appear in the SEB, right before its white clouds clear out in a

ray hits on imaging devicgssays team member Mike Wong. few months. These natural color comparative planet portraits were taken in
visible light with Hubble'sew Wide Field Camera 3. Credit: NASA, ESA, M.H.

"It's difficult to even kne what the current impact rates are Wong (University of California, Berkeley), A.A. SiMdier (Goddard Space
throughout the solar system. That's partly why we are so excited by t}lf@g_ht Center), H._B. Hammel (Space Science Institute, Boulder, Colo.), and the
latest impact. It illustrates a new capability that can be exploited with/UPiter Impact Science Team

inCreased monitoring Of Jupiter and the Othel’ p|aﬂétsays Amy KEPLER DATA ON POTENT|AL EXTRASOLAR PLANETS
SimonMiller, the principal investigator on the Jupiter observation.

http://hubblesite.org/news/2010/20 * http://www.nasa.gov/hubble TheKeplermission has released 43 days of science data on more than
. 156,000 stars. These stars are being monitored for subtle brightness
JUPITER LOSES A BELT SYSTEM T FOR Now changes as part of an ongoing search for Elik#h planets outside of

WdzLJA G SNJ KF&a WE2aGQ Ada {2dziK 9 IOHSH3s g Asrongmegs Wil Lsg the ney data foglgtermgine if & v
has changed appearance a great deal since last &, @mparison of orbiting planets are responsible for brightness variations in seve_ral
Hubble images shows (below). It is believed that the belts may actuallyndred stars. These stars make up a full range of temperatures, sizes
still be present, but covered by a highin layer of white cloudsAs a and ages. Many of them are stable, while others pulsate. Some show
bonus while looking for remnants of the flash imacthe Hubble starspots, which are similar to sunspots, and a few produce flares that
observations also allowed scientists to get a clapdook at changes in Would sterilize their nearest planets.

Jupiter's atmosphere following the disappearance of the dark Southetepler, a space observatory, looks for the data signatures of planets by
Equatorial Belt (SEB) sevenaonths ago. In the Hubble view, a slightly measuring tiny decreases in the brightness of stars when planets cross
higher altitude layer of white ammonia ice crystal clouds appears tg front of, or transit them. The size of the planet can be derived from
obscure the deeper, darker belt cloudsVeather forecast for Jupiter's the change in the star's brightnessThe 28member Kepler science
South Equatorial Belt: cloudy with a chance of ammgi@mmel says  team also is using groudshsed telescopes and the Hubble Space

The team predicts that these ammonia clouds should clear out in a fehf!éscope and  Spitzer Space Telescope to perfortowfap
months, as it has done in the past. The clearing of the ammonia clogpservations on a specific set of 400 objects of interest. The star field
layer should begin with a number of dark spots like that seen by HubbtBat Kepler observes in the constellations Cygnus and Lyra can only be
along the boundary of the south tropicabne. "The Hubble images tell S€€N from grounébased observato_rles in spring through garly fall. The
us these spots are holes resulting from localized downdrafts takiffft@ from these other observats will determine which of the
place. We often see these types of holes when a change is aboutC@ndidates can be identified as planets. That data will be released to
occur” SimonMiller says. "The SEB last faded in the early 1970s. Wi1€ scientific community in February 2011.

haven't been abldo study this at this level of detail before,” Simon wjthout the additional information, candidates that are actual planets
Miller adds. "The changes of the last few years are adding to &hnnot be distinguished from false afas, such as binary starstwo
extraordinary database on dramatic cloud changes on Juiter stars that orbit each other. The size of the planetary candidates also

Jupiter » Hubble Space Telescope WFC3/UVIS can be only approximated until the size of the stars they orbit is
determined from additional spectroscopic observations made by
groundbased telescopes."l look forward to the scientific community
analyzing the data and announcing new exoplanet results in the coming
months" said Lia LaPiana, Kepler's program executivélhis is the
most precise, nearly continuous, longest and largest data set ddrstel
photometry evel' said Kepler Deputy Principal Investigator David Koch.
"The results will only get better as the duration of the data set grows
with time."

Kepler will continue conducting science operations until at least
November 2012, searching fptanets as small as Earth, including those

that orbit stars in a warm habitable zone where liquid water could exist
on the surface of the planet. Since transits of planets in the habitable
zone of solatike stars occur about once a year and require three

ri?ﬁnsits for verification, it is expected to take at least three years to
I%(‘S@te and verify an Eartbize planet.

The giant stormy planet Jupiter has gone through a makeover, as seen in th
comparative HubbleSpace Telescope images taken nearly 11 months apa
Several months ago the dark Southern Equatorial Belt (SEB) vanished. The

time this happened was in the early 1970s, when we didn't have powerfirhe Kepler observations will tell us whether there are many stars with
enough telescopes to study the change in detail. planets that could harbor life, or whether we might be alone in our
Let - A Hubble picture from July 23, 2009, captures the planet's commagalaxy," said mission science principal investigator William Borucki.
appearance over the past several decades with alternating zones of high altitutiétp://archive.stsci.edu/kepler http://www.nasa.gov/kepler

ammonia ice crystal clouds (white strips) and belts of lower altitude material

(dark strip). The image as taken to study a wispy patch of dark debris in the falCOROT UNVEILS A RICH ASSORTMENT OF NEW EXOPLANETS
Southern Hemisphere caused by the suspected explosion of an asteroid plun
into the lower atmosphere on July 19, 2009.

ggr)]/('qdetecting the faint dimming in the light emitted by stars during a
transit event, CoRoT has detected six new exoplaneach with its
R|ght'A Hubble piCture from June 7, 2010, reveals a Sl|ght|y hlgher(h!tlﬂyer own pecullar baracterlstlcs_ and one brown dwarf One Of these
of white ammonia ice crystal clouds that appears to obscure the deeper, da”i?f(oplanets, designated CoRaTb, has twice the mass of Jupiter and
belt clouds of the SEB. The team predicts that these clouds should clear out in

few months. Hubble also resolved a string of dark spots farther south of tl*(n)erSltS a rapidly rotating star; this type of star is an extremely difficult

target for exoplanet searches and its detection marks a figmit


http://hubblesite.org/news/2010/20
http://www.nasa.gov/hubble
http://archive.stsci.edu/kepler
http://www.nasa.gov/kepler
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achievement for the CoRoT teamln order to detect planets orbiting The new discoveries exhibit a wide variety of physical properties,
other suns, the CoRoT satellite, which is operated by CNES (the Fresphnning a broad range of sizes and masses: the smallest of the sample,
space agency), observes a large number of stars over a signific&dRoT8b, is about 70% of Saturn's size and mass, while Cb&RmT
period of time, trying to spot a subtleedrease in their luminosity: this CoRoT11b, CoRo12b, CoRol3b and CRo0Fl4b are larger,
‘dimming' could be a signature that the star hosts a planet, which iselonging to the class known as 'hot Jupiters'. CeRall, being 60
transiting in front of it and partially obscuring its light. This transitimes as massive as Jupiter, is a brown dwarf, an intermediate object
technique is one of several methods used to search for exoplanets bbétween a planet and a star. In addition, other peculiarities are
is the aly one that allows astronomers to determine the radius of theexhibited in this very heterogemus set of exoplanets: CoRaUb has
planet- by measuring the depth of the transit. an extremely eccentric orbit, resulting in large variations in its surface

Other geometrical configurations of a stellar system, for instance thtemperature over the course of its year, and CORAD's parent star
9 9 Y ’ %pins around its axis at an extraordinarily fast rate.

presence of one or more companion stars can, however, mimic th
presence of a planet. For this reason folleup observations are "The rich diversjt emerging from this sample is a very interesting
needed to confirm the planetary nature of the transiting body. Alertedresult, showing CoRoT's ability to detect exoplanets which are rather
by CoRoT's detection of a candidate plahesting star, some of the different from each othér comments Malcolm FridlundProject
foremost groundbased observatories collect highsolution images Scientist for CoRoTBeing able to study a wide variety of planetsl

and spectra, yielding a wealth of additional information. provide important insights into the formation and evolution of
Planetary systends he adds. One of the planets, CoRdIb, stands out

In particular, astronomers look for a Doppler shift in the Ste”afrom the set of six because of the rotation velocity of CoRbt its

spectrum, highlighting the periodic 'wobble' of the star in the tivody parent star, which spins around its axis irsdethan 2 days- an

tsg:ter:észrc;rp ttl:]: ?rr;rﬁ)gittlij:e g;;h'savr\:gbbclg'n'ste'sl?:'nbtlle tct)oesc‘jtg;?trﬁin eexceptionally high speed, as compared to the Sun's rotation period of
. 9 y ! q Y, . about 26 days. This is the third exoplanet discovered around such a
whether or not it is indeed a planet. Once the mass and the radius ar

; . : rgpidly rotating staf, notes Davide Gandolfi, who led the study of
kT‘O.W”' _the_ mean density of the planet can be derived key factor 'T‘ CoRoT11b. 'Because of theakt rotation of its host star, such a planet
distinguishing between gaseougiant planets and rocky terrestrial

: ? . could only have been discovered because it transits in front of it, thus
ones. The discovery of these six new exoplanets adds variety to t%%ly a transithunter, such as CoRoT, could have spottetié adds
large number of exoplanets that have been detected to date. ' ' ’

The search for Doppler shifts in the spectra of stars, which szprs
another prolific method for detecting exoplanets, is in fact biased

HICh EXDDIBHEt harvest against planets orbiting fast rotators, as the high rotational velocity of
the star makes it extremely hard to achieve higecision Doppler
fUr CU HDT measurements and hence to detect the yisignature of the presence
The seven present of a planet. If it had been included as a possible exoplanet candidate
discoveries during such a campaign, CoRbIb would have been rejected because

of the intensive observational effort needed to achieve the required
accuracy, explainsGandolfi.

The complete lightcurve of CoRbT for the period 15 April to 7 September
2008.

Instead, the object was first noticed by CoRoT, and then became the
subject of extensive photometric and spectroscopic foHopv
observations across the worldsing the Swiss Leonhard Euler 1.2 m
telescope at ESO's La Silla Observatory and the TEST 30 cm telescope at
the Thiringer Landessternwarte Tautenburg, as well as a number of
world-class spectrographs (HARPS at ESO's La Silla Observatory, SOPHIE

"With the addition of this new batch, the number of exoplanet@l the Haue-Provence Observatory, UVES tae ESO Very Large
discovered by CoRoT hasrido 15" says Magali Deleuihead of the Telescgpe and HIRES at the Keck Observa.tory), and theahigtow
CoRoT exoplanet programTHe increasing size of the census, whicfesolution spectrograph also at Tautenburg, in Germany.

includes objects with very diverse characteristics, is of vital importanganks to the combination of these exceptional data, it was possible to

for a better understanding of planetary systems other than our,bwn ggstimate the mass of CoReTlb, which is about twice as massive as
she adds.
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Jupiter, and its radius, which is about 1.4 times that of Jupiter, thuShe origin of the moon is how commonly believed to be the result of a
confirming its planetary nature."This result anticipates what may be Marssized object that impacted the Earth 4.5 billion years ago. This
achieved by future spadeased missions searching fxoplanets, says impact put a large amount of matetinto Earth's orbit that ultimately
Fridlund. CoRoT is in fact a precursor for PLATO, a Cosmic Visemmpacted to form the moon. The lunar magma ocean that is thought
candidate mission that will seek planetary transits over a much largéo have formed at some point during the compacting process, began to
sample of stars- the size of the sample is an important factor cool. During this cooling, water either escaped or was preserved as
determining the number of planetshat may be discovered. This hydroxyl molecwds in the crystallizing minerals. Previous studies found
significant increase in the sample size is possible because of PLAT®Idence of water both on the lunar surface and inside the moon by
very wide field of view, which in turn relies on the combined use of 3dsing respectively, remote sensing data from the Indian spacecraft
small telescopes. In addition, PLATO will study brighter stars than tho€&andrayaasl and other lunar sample analysis.

that can beobserved with CoRoT, making it possible to determine th%esearchers

age of the planehosting stars through asteroseismology looké within crystalline rocks called KREEP (K for

potassium; REE, for rare Earth elements; and P for phosphorus). These

measurements. - !
~rocks are a component of some lunar impact melt and basaltic rocks.
"Since water is insoluble in the main silicates that crystallized, we

1.000 & believed that it should have concentrated in those rgckaid Andrew

Steele of Carnegie and -@uthor of the report. That's why we selected
KREEP to analyZe

The identification of water from multiple types of lunar rocks that
display a range of incomfible trace element signatures indicates that
water may be at low concentrations but ubiquitous within the moon's
interior, potentially as early as the time of lunar formation and magma
ocean crystallization. "It is gratifying to see this proof of the dinpxyl
contents in lunar apatitg said lunar scientist Bradley JolliffTHe

Normalized Flux

0.992

0.990

0.988

T o004 w02 o000 o002  oo0a

Orbital Phase concentrations are very low and, accordingly, they have been until

The folded lightcurve, showing the amplitude of the transit.

; recently nearly impossible to detect. We can now finally begin to
Images courtesy of D. Gandolfi.

consider the implicationsand the origin- of water in the interior of the
This, combined with the tremeafous improvement in the accuracy on moon" http://www.nasa.gov

the estlmgte of _exoplar_1et masses an(_:i sizes that is expected fro'g:l,\lCIE,\lT OCEAN MAY HAVE COVERED ONE-THIRD OF MARS
PLATO, will provide an important step in the quest to understand the

conditions that favor the formation of Earfike planets. A vast ocean likely covered otiigird of the surface of Mars some 3.5
Since 1995, astronomers VY@ discovered over 450 exoplanets bybllhon. years ago, a_ccordlng (0 a newisy. T_he StL.ldy Is the first to

. : . : 2 combine the analysis of wateelated features including scores of delta
employing a number of techniques, including astrometry, radla?

. . its and th n f river vall for th rren f an
velocity and the transit method. Of the 82 planets that have beerﬁjeDos ts and thousands of river valleys to test for the occurrence of &

discovered using the transit method, 15 were first spotted by CoRo?Fe.an sustained by' a global hydrosphere on early Mars. While the
. . - S A notion of alarge, ancient ocean on Mars has been repeatedly proposed

http://sci.esa.int/sciencee/www/object/index.cfm?fobjectid=47175 .
and challenged over the past two decades, the new study provides

WATER CONTENT OF MOON INTERIOR UNDERESTIMATED further support for the idea of a sustained sea on the Red Planet during

o . the Noachian era more than 3 billion years ago, said rebearc
Scientists estimate from recent research that the volume of watelsetano Di Achille, lead author on the study.

molecules loked inside minerals in the moon's interior could exceed
the amount of water in the Great Lakes here on Earffihe gientists
determined that the water was likely present very early in the moon's
formation history as hot magma started to cool and cryieal This
finding means water is native to the moon."For over 40 years we
thought the moon was dry said Francis McCubhilead author of the
report. "In our study we looked at hydroxyl, a compound with ar
oxygen atom bound with hydrogen, and apatite, waterbearing
mineral in the assemblage of minerals we examined in two Apoll
samples and a lunar meteorite

McCubbin's team utilized tests which detect elements in the parts pe
billion range. Combining their measurements with models that
characterie how the material crystallized as the moon cooled during
formation, they found that the minimum water content ranged from 64
parts per billion to 5 parts per million. The result is at least two orderlore than half of the 52 river delta deposits identified by the
of magnitude greater than previous results from lureamples that researchers in the new study each of which was fed by numerous
estimated water content of the moon to be less than 1 parts per billionfiver valleys-- likely marked the bondaries of the proposed ocean,
] since all were at about the same elevation. Tweniye of the 52
"In this case, when we talk about water on the moon, we mean water {etas were connected either to the ancient Mars ocean or to the

the structural form hydroxy! said Jim Green, director of the P|a”etarygroundwater table of the ocean and to several larggjacentDi Achille
Science Division at NASAhis is a very minor component of the rocksyziq.

that make up the lunar interigt

Image credit: University of Colorado
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The study ighe first to integrate multiple data sets of deltas, valleyof the way hydrogen gas from the protoplanetary disk is incorporated
networks and topography from a cadre of orbiting missions of Margto the star. By couping both Keck telescopes on Mauna Kea in
dating back to 2001, said Hynek. The study implies that ancient Makawaii with a specifically engineered instrument named ASTRA
probably had an Eartlike global hydrological cycle, incladi (ASTrometric and phadeeferenced Astronomy), Eisner and his
precipitation, runoff, cloud formation, and ice and groundwatercolleagues were able to peer deeply into protoplanetary diskwirling
accumulation, Hynek said. Di Achille and Hynek used a geographicclouds of gas and dushat feed the growing star in its center and
information system, or GIS, to map the Martian terrain and concludeventually coalesce into planets and asteroids to form a solar system.
the ocean likely would have covered about 36 percehtle planet
and contained about 30 million cubic miles, or 124 million cubic.
kilometers, of water. The amount of water in the ancient ocean WouIcE;
have formed the equivalent of a 1,8860t, or 550meter-deep layer of
water spread out over the entire plahe The volume of the ancient
Mars ocean would have been about 10 times less than the curre
volume of Earth's oceans, Hynek said. Mars is slightly more than haifhe angular resolution you can achieve witre thiubble Space
the size of Earth. Telescope is about 100 times too coarse to be able to see what is going
n just outside of a nascent star not much bigger than our"ssaid
éisner In other words, even a protoplanetarysét close enough to be
considered in the neighborhood of our solar system would appear as a
eatureless blob.

he big challenge facing Eisner's team lies in obtaining the extremely
ne resolution necessary to observe the processes that happeheat
oundary between the star and its surrounding disk00 light years
from Earth. It's like standing on a rooftop in Tucson trying to observe an
r?tnt nibbling on a grain of rice in New York's Central Park.

The average elevation of the deltas on the edges of the proposed oce
was remarkably consistent around the whole planet, said Di Achille.
addition, the large, ancient lakes upslope from the ancient Mars oce
likely formed inside impact craters and would have been filled by th
transport of groundwater between the lakesna@ the ancient sea, Combining the light from the two Keck telescopes provides an angular
according to the researchers. resolution finer than Hubble's. Eisner and his team used a technique
A second study headed by Hynek and involving researcher Miché:é?lled_spectroastro_metry to boost resolution even more. By measuring

Beach of LASP and doctoral student Monica Hoke being publishedti light emar_1at|ng from the protoplan_etary disks at_ d|ffe_rent_

. - wavelengths with both Keck telescope mirrors and manipulating it
the Journal of Geophysical ReseaRianets-- a publication of the further with ASTRA, the researchers achieved the resolution reéale
American Geophysical Unios detected roughly 40,000 river valleys on :

Mars. That is about four times the number of river valleys that havgbserve processes in the centers of the nascent solar systems.
previously been identified by scientists, said Hynek. Protoplanetary disks form in stellar nurseries when clouds of gas

The river valleys were the source of the sediment that was Carrie@olecules and dust particles begin to collapse under the influence of

downstream and dumped into the deltas adjacent to the propose@ra\”ty' Initially rotating slowly, the cloud'srgwing mass and gravity

. . . cause it to become more dense and more compact. The preservation of
ocean, said Hynek.The abundance of these river valleys requweC S ob € s€ ore compac € prese on o

- o . : . . rotational momentum speeds up the cloud as it shrinks, much like a
significant amount of precipitatigh he said. This effectively puts a nail fi Kat ins fast he t in h Th trifuaal f
in the coffin regarding the presence of past raihfah Mars" Hynek lgure skater spins faster as she ugs in her-arms. the centriiugat force

said an ocean was likely required for the sustained precipitation. flattens the_ (_:Iouq Intoa_spinning .Q'Sk Of. SW'”'T‘Q gas and dust,
eventually giving rise to planets orbiting their star in roughly the same

"Collectively, these results support the existing theories regarding tipéane.
extent and formation time of an ancient ocean on Mars and imply thg
surface conditions during théme probably allowed the occurrence of a
global and active hydrosphere integrating valley networks, deltas and
vast ocean as major components of an Ediite hydrologic cyclé Di
Achille and Hynek wrote.

"One of the main questions we would like twswer is where all of the
water on Mars went' said Di Achille. He said future Mars missiens
includingthe $485 millionWlars Atmosphere and Volatile Evoluti®
mission, or MAVEN, which is slated to launch in 20EBould help to
answer such questionsnd provide new insights into the history of
Martian water.

The river deltas on Mars are of high interest to planetary scientist
because deltas on Earth rapidly bury organic carbon and othe
biomarkers of life and are a prime target for future exploratidfost
astrobiologists believe any present indications of life on Mars will bg
discovered in the form of subterranean microorganismsOn Earth, Like a raindrop forming in a cloud, a star forms in a diffuse gas cloud in deep
deltas and lakes are excellent collectors and preservers of signs of pasice. As the star grows, its gravitational puthwls in dust and gas from the
life," said Di Achille.If life ever arose on Mars, deltas may be the key tosurrounding molecular cloud to form a swirling disk called a "protoplanetary
unlocking Mars' biological past Hynek said londjved oceans may disk." This disk eventually further consolidates to form planets, moons, asteroids
have provided an environment for microbial life to take hold on Mars. and comets. (Credit: NASA/3Baltech)

ZOOMING IN ON AN INFANT SOLAR SYSTEM Combining the Keck interfemeter with the spectreastrometry

] ~ technique, Eisner and his collaborators were able to distinguish
A team led by astronomer Joshua Eisnbas observed in pepween the distributions of gas, mostly made up of hydrogen, and
unprecedented detail the processes giving rise to stars and planets iys;, thereby resolving the disk's features."We were able to get
nascent solar systemsThe discoveries provide a better understandingrealy, really closect the star and look right at the interface between
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the gasrich protoplanetary disk and the stérsaid Eisner, who serves MAPPING REINFORCES BELIEF IN HUGE SEAS ON MARS

as project scientist on the ASTRA team. . . . . .
pro) A geologic mapping project using spacecraftadaffers new evidence

Astronomers know that stars acquire mass by incorporating some ¢fiat expansive lakes existed long ago on Mars. The research points to a
the hydrogen gas in the sk that surrounds them, in a process calledseries of sedimentary deposits consistent with what would relate to
accretion. "We want to understand how material accretes onto thelarge standing bodies of water in Hellas Planitia located in the southern
star," Eisner said. This process has never been measured directlyhemisphere of Marssaid by Dr. Leslie Bleamaster, research scientist at
Accretion can happen in one of two ways. In one scenario, gastfe Planetary Science Institute. Finelayered outcrops around the
swallowedas it washes up right to the fiery surface of the stdn the  eastern rim of Hellas have been interpreted as a series of sedimentary
second, much more violent scenario, the magnetic fields sweepingeposits resulting from erosion and transport of highland rimatenials
from the star push back the approaching gas and cause it to bunch upto a basirwide standing body of water, Bleamaster said. Hellas basin,
creating a gap between the star and its surrounding .digkther than more than 2,000 km across and 8 km deep, is the largest recognized
lapping at the star's surface, the hydrogen atoms travel along thgnpact structure on the Martian surface, he said.

magnetic field lines as if on a highway, becoming styeted and

ionized in this process. The mapping project reinforces earlier research thatiaily proposed

Hellaswide lakes citing different evidence in the west, he said. The new
"Once trapped in the star's magnetic field, the gas is being funneledap and accompanying map pamphlet may be found at
along the feld lines arching out high above and below the disk's planehttp://pubs.usgs.gov/sim/3096/ "This mapping makes geologic
Eisner explained. The material then crashes into the star's polarinterpretations consistent with previous studies, and constrains the
regions at high velocitie’s In this inferno, which releases the energy oftiming of these putative lakes to the eattyiddle Noachian period on
millions of Hiroshimaized atomic bombs every seuwl, some of the Mars, between 4.5 and 3.5 billion years dguoe said.

arching gas flow is ejected from the disk and spews out far into spa%e temati h of hiaksolution i led that ¢
as interstellar wind. systematic search of higlsolution images revealed that eastern

Hellas Planitia, where the fidayered floor deposits were discovered,
Eisner's team pointed the telescopes at 15 protoplanetary disks witis unique in nature representing a confluence between sedimentary
young stars varying in mass between one half and 10 times that of osources and sinks. The circthiellas highlands represent a significant
sun. his sample of disks, all located in our own galaxy, the Milky Wagercentage of the southern hemisphere of Mamsd have served as a
represents by far the largest of its kind. locus for volcanic and sedimentary activity throughout Martian geologic

. . ime. iti the materials shed from these highlands
"We could successfully discern that in most cases, the gas convé'rrtrée Hellas Planitia preserves 9

R . . . and holds the key to further unraveling some of Mars' long held
some of its kinetic energy into light very close to the Sthessaid, a N . . .

. . . - secrets. "Our mapping andevaluation of landforms and materials of
tell-tale sign of the more violent accretion scenaridln other cases,

. . ; . .tl]e Hellas region from the basin rim to floor provides further insight
we saw evidence of winds launched into space together with materia : g . . o
. i Into Martian climate regimes and into the abundance, distribution, and
accreting on the stat Eisner added.We even found an example flux of volatiles through history Bleamaster said
around a very higlmass starg in which the disk mareach all the way 9 '
to the stellar surfacé The geologic mappg was published at 1:1,000,000 scale and used
Viking Orbiter, Thermal Emission Imaging System (THEMiBjared
) and visible (VIS) wavelength, and Mars Orbiter Camera (MOC)
narrow-angle images, combined with Mars Orbiter Laser Altimeter
Q(/IOLA) topogrphic data, to characterize the geologic materials and
processes that have shaped this region and was supported through
NASA's Planetary Geology and Geophysics program.

The solar systems the astronomers chose for this study are still you
probably a few million years old:'These disks will be around for a few
million years morg Eisner said.By that time, the first plars, gas
giants similar to Jupiter and Saturn, may form, using up a lot of the di
material” More solid, rocky planets like the Earth, Venus or Mars
won't be around until much later. "But the building blocks for those
could be forming now he saidwhich is why this research is important SPACECRAFT PENETRATES MYSTERIES OF MARTIAN ICE CAP

for our understanding of how solar systems form, including those with . bi h helped scienti
potentially habitable planets like Earth’We are going to see if we can D2t@ from Mars Reconnaissance Orbif®tRO) have helped scientists

make similar measurements of organic molecules and water iﬁolve a pair of mysteries dating back four decades and provided new

protoplanegry disks' he said. Those would be the ones potentiallymformation about cIimqte change on the Red PlanefThe Shallow
giving rise to planets with the conditions to harbor .fife Radar, or SHARAD, instrument aboard MRO revealed subsurface

http://uanews.org/node/32352 geology aIIowing_ scientist_s to genstruct the formatior_l of a large
chasm and a series of spiral troughs on the northern ice cap of Mars.
NASA INVITES PUBLIC TO PICTURE THEIR i ARCE IN SPACE" "SHARAD is giving us a beautifully detailed view of ice deposits, whether
t the poles or buried in mildtitudes, as they changed on Mars over
he last few million years$ said Rich Zurek, MRO project scienti€in
%arth, large ice sheets are shaped mainly by ice flow. According to this
IIratest research, other forces have shaped, and continue to shape, polar

NASA isnviting members of the public to send electronic images o
their faces into orbit aboard one of the final remaining space shuttl
missions. Visitors to the "Face in Space" website can upload the

portrait to fly with the astronauts aboard shuttle Disesy's ST433 . : ) .
. \ o e . ice caps on Mars. The northern ice cap &ack of ice and dust layers
mission and/or shuttle Endeavour's SI® mission. Participants will : . .
up to two miles deep, covering an area slightly larger than Texas.

receive special certificates from the Internet site once the mission Iinalyzing radar data on a computer, scientists can peel back the layers
completed. "The Space Shuttle Program belongs to the public, and WE . : ' .
ike an onion to reveal how the ice cap evolved over time.

are excited when we can proeidn opportunity for people to share the
adventure of our missiorissaid Space Shuttle Program Manager Joh®One of the most distinctivéeatures of the northern ice cap is Chasma
Shannon. This website will allow you to be a part of history andBoreale, a canyon about as long as Earth's Grand Canyon but deeper
participate as we complete our final missidnsTo submit your image, and wider. Some scientists believe Chasma Boreale was created when
visit: http://faceinspace.nasa.govThose without a picture can skip the volcanic heat melted the bottom of the ice sheet and triggered a
image upload section, and NASA will fly their name.
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catastrophic food. Others suggest strong polar winds
canyon out of a dome of ice.

Basai‘Unit

This image shows a cressction of a portiorof the north polar ice cap of Mars,
derived from data acquired by the Mars Reconnaissance Orbiter's Shallow Radar
(SHARAD), one of six instruments on the spacecraft. The data depict the region's
internal ice structure, with annotations describing differdayers. The ice
depicted in this graphic is approximately 2 kilometers (1.2 miles) thick and 250
kilometers (155 miles) across. White lines show reflection of the radar signal
back to the spacecraft. Each line represents a place where a layer sits oh top
another. Scientists study how thick the panctike layers are, where they bulge

and how they tilt up or down to understand what the surface of the ice sheet
was like in the past as each new layer was deposited. Image Credit: NASA/JPL
Caltech/ASIIUT

This image,‘combining data from two instruments aboard Mars Global Survey(;u:rhese anomalous features have gone unexolained for 40 vears because
depicts an orbital view of the north polar region of Mars. Theite polar cap 9 P Yy

(the quasicircular white area at center) is approximately 1,000 kilometers (624V€ have not been able to see what lies beneath the suffesaid
miles) across. The white cap is riven with dark, spiaped bands. These are Roberto Seu, SHARAD team leadtris"gratifying to me that with this
deep troughs that are in shadow. They do not reflect sunlight as well or hanew instrument we can finally explain thémUsirg new data from the
more internal layers exposed. Tee right of center, a large canyon, ChasmaMars Reconnaissance Orbiter (MRO), researchers have finally

Boreale, almost bisects the ice cap. Chasma Boreale is about the length of tlifcovered the secrets of the troughs that snake through the ice cap
United States' famous Grand Canyon and up to 2 kilometers (1.2 miles) degge g spiraled maze. Apparently, the wind did it.

New findings from the shallow radar instrument aboardet Mars
Reconnaissance Orbiter have revealed subsurface geology in this region,
allowing scientists to reconstruct the formation process of the large chasm and
spiral troughs. The image synthesizes topographic data from Mars orbiter laser
altimeter and im@es from the Mars orbiter camera. MGS operated longer at
Mars than any other spacecraft in history; It went silent in November 2006, after
gathering data at Mars for more than four times as long as originally planned.
Image Credit: NASA/JPlaltech/MSSS

Other enigmatic features of the ice cap are troughs that spiral outward

from the center like a gigantic pinwheel. Since the troughs were

discovered in 1972, scientists have proposed several hypotheses about

how they formed. Perhaps as Mars spins, ice clés¢he poles moves "Radar cross sections reveal layers of ice depo#iteaighout the ice
slower than ice farther away, causing the sdhid ice to crack. Cap's history' says Holt. The size and shape of those layers indicate
Perhaps, as one mathematical model suggests, increased solar heatfigt Wind has played a key role in creating and shaping the spiral

in certain areas and lateral heat conduction could cause the troughs #°Pughs” Not only does wind shape the spirals, but also it causes them
assemble. to move. They rotate arqud the north pole, turning like an

excruciatingly slow pinwheel, curiously enough, against the wind. Smith
Data from Mars novpoints to both the canyon and spiral troughs beingexplains the processCold air from the top of the ice cap sweeps down
created and shaped primarily by wind. Rather than being cut intg,e slope, gaining speed and picking up water vapor and ice particles
existing ice very recently, the features formed over millions of years afong he way. As this wind blows across the trough and starts up the
the ice sheet grew. By influencing wind patterns, the shape dfther siope (the cooler side, facing away from the sun), it slows and
underlying, older ice controlled where and how the features grewprecipitates the ice it holds. All of this ice is deposited on this cool slope,
"Nobody realized that there would be such complex structures in ”B"Elilding it up, so the trough actually grevand migrates, over time,
layers" said Jack Holt, the lead author of the paper focusing on Chasrﬁ@ainst the wind'  Alan Howard first suggested the ice trough
Boreale. The layers record a history of ice acclation, erosion and mjgration model based on Viking spacecraft data back in 1982. His
wind transport. From that, we can recover a history of climate that'?neory, that wind erosion and sunlight shape and move the troughs,
much more detailed than anybody expected was never widely accepted, buté new data supports it. The Coriolis
MROwas launchedn Augist 2005. SHARAD and the spacecraft's fivdorce generated by Mars' rotation twists the winds sweeping down
other instruments began science operations in Noveml2806. from the ice cap. That explains the troughs' spiral desjgsays Smith.
Almost 40 years ago, Mariner 9 spacecraft relayed to Earth the firg§imijlar formations can be found in Antarctic regions of Earth, but
video images of Mars’ northern polar ice cap, revealing a stranggithout the spiral shape. Icy megadunes in Antarctica do not spiral like
pattern of spiral swirls that has puzzled scientists ever since. the ice troughs of Mars. You don't see spirals in Earth's Antarctic ice

sheet because local topography there prevents the winds from being

steered by the Coriolis for€eThe radar data haveolved another icy



