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LAST(JULY) EASMIEETING - WASSATURDAYAULY17™

wdzt & Qa wasSulyd X, yedturing EAS Progran@hairperson Ron
Mosher, demonstrating several hightapable lowor-no-cost
astronomy software programsThank youRon.

AUGUSEASMEETING - SATURDAYAUG21°" - 3:00PM

¢t2Y CAStR gAff IABS |

g A UK wsindhiiSrévisoftware program "RSpec” that does real
time astronomical spectroscopy. He will review a bit of the history ang Y Af

science around spectroscopy and then discuss various projects that, proposed dates foplanned EAS star partiest my cow 2

Ad | dz
Star Pary datesfor 2010¢ weather permitting

(Notethey are orFriday nights.

Sep10 Oct8 Nov5 Dec3

EASmember Ron Tam has offered a flexible opportunity to EAS
members to come to his home north of Snohomish for observing on
clear weekend evenings and for E®t& parties Anyone wishing to do

so needs to contact him in advance and confirm available datesleand
him know if plans change 6Our place is open for star parties any
Saturday except weekends of the Full Moon. People can call to get

LN & S BRI T R e S RIS EE 5 02

is° 7(360) They ‘can me
(tam1951@verizon.net but | don't check my email dailyThey can
YS T2NJ RANBOGA2ya Risted BeloBe vy

amateurs can undertake. As many members know, spectroscopy is 9%&ce, depending upon the weathesf course. Call Ron about spuof-
of the primary tools that are used in astronomical research. If YOU'Ve o moment observing

got a DSLR, webcam, or classical CCDabndst anytelescope,then
RSpec and a simple grating is all you need to igeblved in this
interesting aspect of astronomy. Tom saySpéctroscopysn't rocket

science, but it is one of the last frontiers for amateurs to get involved
on a large scale. It's exciting to be able to actually see the compositi
of stars with some simple backyard gear. And, once you have so

handson spectroscopy expience, you'll find that a lot of the articles in ;
Sky & Telescope and on the web take on a whole new meaning in Iigh

of your new understanding of the field Meeting isat the Evergreen
branch of the Everett Public Librarynot main downtown branch
located 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 the7?' of Juy.
They are set fothe 4" Tuesday of each month.

|T STAR PARTY INFO T |

Td fally 2 v i K &

Pleasealsojoin the EASe-mail list, and then sendmail to the mail list
at everett astronomy@topica.conto coordinate spwof-the-moment
§bserving getogethers, on nights when the sky clearg/e try to hold
Mormal closein star parties each month during the sprirmummer,
2y I 6SS1USYR ySIN (KS

?perty or a local park.

Other Western US Star Parties This Season

AUGUST -

Deception Pass Star Party - Bowman Bay - August 6-7:
Two nights of telescope viewing and camping with members of
the local astronomy clubs. There will also be an evening lecture at
sunset both nights on the basics of astronomy. Usually, have
about 10 - 15 telescopes out for viewing after. (This is the
weekend before the Table Mountain Star Party, so it's a chance
to make sure everything works before the trip up the mountain the
next weekend.) If interested in coming, please send an email (click
here) and let us know how many are coming.. Information about Bowman

1 Scheduled EASStarPart i es at

Ronf Tamos B


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://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
mailto:info@eastsideastro.org?subject=Bowman%20Bay%20Party
mailto:info@eastsideastro.org?subject=Bowman%20Bay%20Party
http://www.parks.wa.gov/parks/?selectedpark=Deception%20Pass&subject=all
http://www.parks.wa.gov/parks/?selectedpark=Deception%20Pass&subject=all

Aug 6-7 - Deception Pass Star Party, Bowman Bay, Deception Pass, -
http://www.eastsideastro.org/
http://www.parks.wa.gov/parks/?selectedpark=Deception%20Pass&subject=all

Aug 4-6 - 19th Annual 8Veekend Under the Starsd 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 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

SEPTEMBER -

Sep 2 (Labor Day) - SAS Brooks Memorial Park Star Party, SR 97
near Goldendale - http://www.seattleastro.org/events.shtml

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

Mt. Kobau, near Osoyoos

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

| July 2010

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

Jul17 ¢ EASMeeting ¢ Saturday 3:00 pm Evergreen Branch Library
Jul 27¢ New member meeting at Jack Barnes

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 0607 - Deception Pas Star Party

Aug06-9! { &l NJ LI NIe& I
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

Aug11-15 Oregon Star Party, Ochocco Natl. Forest, Prineville OR

Aug21¢ EAS Meting ¢ 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 Oppositon

Aug 25 Northern lota Aquarids Meteor Shower Peak

w2y ¢FYQa

’ 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 95th Birthday (1915)

Sep B - Mercury At Its Greatest Westefmorning)Elongation (18 Deg)

Sep 21 Jupiter at Opposition

Sep27 ¢ EAS Meeting Saturday 3:00 pm Evergreen Branch Library
Sep 21 Uranusat Opposition

Sep 23 Autumnal Equinox (03:09 UT)

October 2010

Oct089! { &0FNJ LI NIe i
Oct 09- Dracanids Meteor Shower Peak

Oct 16- Astronomy 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 ¢ YQi

w2y ¢lvyQa

November 2010

Nov 01- Daylight SavingsSet Clak Back 1 HoutJSA
Nov 03- Taurids Meteor Shower Peak

Nov05-9! { adl N LI NIGe I|d
Nov 05- Moon Occults Venus

Nov tha- EAS Meeting

Nov 17- Leonids Meteor Shower Peak

Nov 25- Asteroid 2002 KL3 Ne&fenus Flyby (0.03 AU)

w2y ¢l YQa

December 2010

Dec039! { &G NJ LI NI& |
Dec 06- Moon Occults Mars

Dec 13 Geminids Meteor Shower Peak

Dec 21- Total Lunar Eclipse

Dec tba- EAS Holiday Meeting

Dec 21- Winter Solstice, 23:38 UTC

Dec 22 Ursids Meteor Shower Peak

w2y ¢l YQa

LJt

LJt

LJt

LJt

LJt


http://www.eastsideastro.org/
http://www.parks.wa.gov/parks/?selectedpark=Deception%20Pass&subject=all
http://home.bresnan.net/~curranm/wuts.html
http://www.rca-omsi.org/sp/maupin.htm
http://www.rca-omsi.org/sp/whiteriver.htm
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http://www.zianet.com/wssp/
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http://ifastro.org/web/index.php
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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
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| LUNAR FACTS

Jul18

Jul B

Aug03
Aug10
Augl6
Aug24
Sep01
Sep08
Sepl5
Sep23
Oct01
Oct08

First Quarter Moon
Full Moon

Last Quarter Moon
New Moon

First Quarter Moon
Full Moon

Last Quarter Mon
New Moon

First Quarter Moon
Full Moon

Last Quarter Moon
New Moon

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

Object Rises Sets Con Diam. | Mag
Sun 05:37am | 20:54 Can onQ |-275
Mercury 07:46am | 21:56 Leo 06¢ -0.1
Venus 09:38 am | 22:38 Leo 1% -4.2
Mars 10:38 am | 22:59 Vir pé +1.5
Jupiter 23:09 11:18 am | Psc 45¢ -2.6
Saturn 10:52 am | 23:14 Vir MT € +1.1
Uranus 23:00 11:04 am | Psc 04¢ +5.8
Neptune | 21:53 08:09 am | Aqgr NHE +7.9
Pluto 18:34 03:54 am | Sag * +140

(times listed are in local time for Evere®®

|UW Astronomy Speakers Colloquium Schedule

Astronomy Department weekly colloquium meets Thursdays at 4:00

pm in PAB A102-

6T OVER YOUR HEADOI ASTRONOMY PODCASTS

Web page with

lots of archives and other info
http://www.celestialnorth.org/radio/index.php

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

KPLU 88.5 FM National Public Radio has daily broadcasts of "Star' bgtthe
McDonald Observatory of the University of Texas at Austin, Monday throu
Friday at about 6:05 pm. The short 2 minute radio show deals with curr
topics of interest in astronomy. The University of Washington TV broadcasd
programs from NASA at 12:00 AM Monday through Frid2y30 AM Saturday,
and 1:30 AM Sunday on the @imeel 27 cable station.

and

e

EAS MEMBER NEWS

EAS volunteer8ill Carberry Ron Tam, and Mark Folkertonduced a
star party fora nonprofit group July 8th at Camp Huston, just ofSR
2 at Walllace Falls state park.Thankyouto the volunteers !

| $3 - FINANCIAL HEALTH - $$

The club currently maintains a $425+ balance. We try to keep

approximately a $500 balance level to allow for contingencies.

maintain our libray.

| CLUB ScoPES

EAS Club Telescope Borrowing

Being a member also allows you the use of the club's telescopes, irgladin

F &1 NR
Dobsonian.
telescope.

SCOPE

GAYYAY3I wmMn
Contact Ron Tam, or

13-INCH THIMIRRORDOB
10-INCHWARDDOBSONIAN
10-INCHSONOTUBBOBSONIAN
8-INCHDOBSONIAN

25 INCHMIRROR

AYOK 5206a2yAly Y2dzi
Jim Bielaga (425338 to borrow a

LOANSTATUS
HNISHINGREHAB
QURRENTL®N LOAN
AVAILABLE
QURRENTL®N LOAN
(HARACTERIZATION

A25INCH MIRROR HAS BEEMATED TO THE CLAND INVESTIGATIONNDER WAY TO
DETERMINE WHAT WOBEDREQUIRED TO TURND A LARGE CLUB TEGEE IF YOU

the classropm part of the Physm;/Astronomy Building HAVE INTEREST ORISKIN MIRROR TESTOR TELESCOPE MBKPNEASE LET US KNOW
complex http://www.astro.washington.edu/pagegolloquium.html

EAS members: contaRbn Tanto borrow a scopéor up to 60 days

| |EAS MEMBERSHIP BENEFITS & INFORMATION

is available at
podcasts

EAS Benefits Membership in the Eerett Astronomical Society (EAS) includes
invitations to all of the club meetings and star parties, and entitles members to

the monthly newsletter, The Stargazer.
ections, or be eligible for EAS drawings.

ﬁagazine Discourst¢

gaddition you will be able subscribe &ky and Telescopfer $7 off the normal

Only members may vote in EAS

subscription rate, contact the treasuredgrry Galt for more information.
http://everettastro.org/applicationhtm (When renewing your subscription to

Sky & Telescopgou should send your S&T renewal form along with a check
made out to Everett Astronomical Society to the EAS addres$he EAS
treasurer Jerry Galtwill renew yourSky and Telescopsubscription foryou.
Astronomymagazine offers a similar opportunity to club members.)

Membership in the Astronomical League
EAS is a member of thAstronomical Leagueand you will receive the
Astronomical League's quarterly newsletter magazirtee Reflectar

EAS ibrary-

Membership will give you access to all the material in the lending libréihe
library, consists of VCR tapes, DVDs, many books, magazines, and software titles.
The EAS has a library of books, videotapes, and software for members to

Funds obtained from membership dues allows the EAS to publish the StargaP@frow.\. We always value any items you would like to donate to this library.

newsletter, pay Astronomical League dues, pay insurance, host a web site, aﬁﬁ“ can contact clulibrarianto borrow or donate any materials. See library
items list here:http://everettastro.org/eas Ibrary.htm



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
http://everettastro.org/eas_library.htm
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Joining or Renewing with the EAS done in teams oft least two people with telescopes. Special events
EAS dues are $25 / year per familyf it has been a year since you paid your Ik€ €clipse or comets especially draw the interest of the public.

dues, please rsubscribe to keep the club financially solvent, and to continue tOther volunteers? Find a way to help and contribute. Come up with a

receive membership benefitbitp://everettastro.org/application.htm . new idea to promote the EAS and astronomy in your community.
>> Members; please check to see when your membership dues are

payable. If you are more than three months past due, the club Wi| INTERNATIONAL SPACE STATION i VISIBLE SEATTLE PASSES
officially assume that you no longer wish to be a member, and removi L
y y 9 ﬁSS Visibilityg Heavens Above

you from the membership rolls. << http://www.heavensabove.com/PassSummary.asp?lat=8% 9&Ing=
Send your annual dugrenewals to the 122.201&alt=0&loc=Everett&TZ=PST&satid=25544
Everett Astronomical Society
P.O. Box 12746, Everett, WA 98206

[The EAS welcomes newsletter article contributions and submissions of all
types from its members.]

Those who havesubscriptions to Sky and Telescoman now pay their own

subscription as long as they are EAS members in good standing. Member In EASStarGazer-a ¢ KS t € I ySUl NAdzY ¢
now be able to renew idectly via mail or phone and still obtain the clu (for Mid-Julyto Mid-August2010
discount. The subscribers may mail in the renewal notices with their paym - By John W Goerger posl@earthlink.net

or renew via phone at (800) 28®R45. Payment at the time of renewal is

lo Sea hat he subscribers are sl members in good stancing o cualty or 1/ell Defore it gets dark so ane can check out the deepsky objects
enusata-n o A& 2USNI AYy UKS ¢gSau I FuSl

discount. New members will continue to subscribe through the club treasurer. ¥=""" . . )
this jewel of the evening, but a warning; if there areyanon

. . . astronomers around, people who have never looked or owned a
Digital Lunar Orbiter Photographic Atlas of the Moon telescope and they look t8 dz3 K & 2 dzNJ WA 02 LIS T OK Iy
The Lunar ancPlanetary Institute has created a digital version of the Lunagg & | gt & (12 FTAY &2dzNJ waodoz2Lis d | X

Orbiter Photographic Atlas of the Moon, and Consolidated Lunar Atlas availab\lja\enus sets! On theStof August 2010, abouB0 minutes after sunset

online at: . .
hitp:/www.Ipi.usra.edu/research/cla/nenu.html Venus is about _15 degre_es gbove t_he western horizon. By tH‘(_a 19
Venus will have increase in visual brightness to arourd.@ and will

http://www.Ipi.usra.edu/research/lunar_orbiter be at itsGREATEST ELONGAT(@Nd )t the S hich i
_ . A ) - A . 8 e at its egrees) from the Sun, which is
hoaSNIAY 3 WdzldtaitdsiNDRa a2 2ya its greatest angle away fro the sun: at most, Venus will never get

hitp://skytonight.com/observing/objects/javascriptjupiter more then 47degrees from the Sun. There have been fictional books
¢CNFyaird GAYSa F2NJ WaJIA § SN & dNWDYieg stafipng g showingg enug Reing overhead at midnight or

http://skytonight.com/observing/objects/planets/3304091.html showing such a thimgwhich cannot happen, as mentioned
beforehand, the maximum aig Venus can get from the sun, is no
NOAASUNCALCULATOR Y2NB GKIy nt RS3INBSAH LT +Sydsa 68

Need to kow exactly what time the sun will set on Sept. 26, 2065? Or when Fnean that Venus would be at least 90 degrees from the Sun!
rose in 565 BC? How about the length of daylight a week from Tuesday in ’

Albuguerque, N.M.? Just go to NOAA's solar calculator, now available on {| - a .. & & iStheTriinlg P
Web. http://www.srrb.noaa.gov/highlights/sunrise/gen.html Rﬁercury; UKS agAy3ISR Y Samiste tdléof iy A 0 a
and a visual +1.@ward the end of July, 2010. Near the"26f July,

OFFICESTILLVACANT EOR010- | Mercury will be no more than 7 degrees above the westthwestern
horizon, which happens, 30 minutes after sunset. Try locating Mercury
Vice president Run monthly meetings if President is absent, and as soon as you can, given its low altitude but it decreasessiml
store/loan club telescopes. brightness. Using binoculars is always a good item to have to scan for
Newsletter Ceeditor #2: Contribute colmns or articles for the fAGGES aSNDdz2NE odzi G2 NBFf aasSse
StarGazer on a regular basis. (takes about only 88 earth days to race around the sun), check out the
Publicity chairperson Contact news media, and-reail and blog to grticles being written about it, in reqia scie_nce publice_ltions and on the
raise public awareness of EAS activities. internet. At the end of July 2010, its brightness will be about % (0.7

midway into August) what it nearly was half way through July, and also
its diameter will be only 6.8 arc seconds (6-&hat is small. During the
first part of August 2010, use binoculars, starting with the lower right of

Venus,.about two fisté A R K&
¥ ¥

mdad) Rerdry & Nty sdfirddd Kay én th‘gég!fb\édgt’h#vﬁl?byééoiy g

Outreach chairperson Coordinate requests from public for EAS
member volunteers to conduct stgarties or presentations at visits to
schools, senior centers, scout meetings, eWe often have requests
F2NJ YSYoSNBR 2F GKS 9! { G2 02YS$
event "‘W local SChOQIS’ scout groups, senior homes, or similar_ grou degrees from the Sun which is its &t Elongation from the sun,
Usualy this would be in the form of a star party at their gathering, Ofihis year.

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

support to the community about interest astronomy is one of the mainga¢mis still over in the west at sunset at a visual 1.1 witars still
missions of the EAS. A star party night can bewarding event for all  \anging around as well, at a visual 1.4 during the latter part of July. By
involved. Please email Mark Folkerts with your interest (or suggestions). the 1% of August Saturn is just 2 degrees to the upper rightlafs and
Sidewalk astronomy committee Plan and conduct urban/suburban in turn they are about 7 degrees to the upper left of Venus, with Mars
sidewalk astronomy events to allow passéss to experience at a visual 1.5 and Saturn 1.1. With Mars it will have an oraiaddish
astronomy. Needs-3 people foreach event, and to schedule events. glow and Saturn a yellow or butterscotch color. Do your telescope
We are looking for volunteers who could do a series of Sidewatkbservations of these planets earlgs they are somewhat low in the
Astronomy sessions this spring and summer, at a local park or pubditmosphere and if you wait and do your telescope viewing of them, you
venue. For safety, moral support, and effectiveness, this should heill be disappointed. The lower they are in the evening sky, the more

S &
IK


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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atmosphere you have to look though which in turn will cause moré i KAy 1 2dzi 2F (KS SiledEéd HyaR ADRSE
ai oAyt rofiplandid-a Budiig if you will, of the objects.  NUTS? Anyone who has taken ASTRONOMY 101 should have learned
that there are lots of CARBON floating in space, but the amount of
Jupiter is the next brightest stalike object you will see, but after Silicon, venfittle compared to the massive volumes of CARBON! Also,
midnight! It shines at a visual 2.6 and way cool to observe though youg we all know there was only one Hiem ever discovered iISTAR
telescope, about 2 hrs after it has risen over in #astern part of the TREKthe TV series, which was composed of SILIC(E HORTA
d1e® LG RAFYSGSNI g6Aft AYONBI &S Bk ¥r hérfchildrér)NBét Shéwas Barn@ for, thalWas thé éng Y R &
G2 npodc o6npdcéov FNO aSO2yRa I i titheKSILICON BasédTifermaiziete Rliscovered bizIha@zaréwE of WEzLIA
with Uranuswill rise a little bit after 10 PM local (Daylight Savings) withy.S.S. ENTERPRISE (not counting the Silismad actors that showed
Jupiter brillance at 2.8 at a diameter oy + N & SO2 y R @p o theysériés ot thé Bilicondypes that live in the Hollywood CA area).
mid-month it will increase another 2 arc seconds! Uranus is at a visual
5.8 and if you have 20/20 vision and in a dark site, you should be abfeyou think | might be jumping the gun hemheck out the lifeforms
to see it visually, without optical aid (remembeldapets do not here on Eartk-guess what, they are all CARBON UNITS (do not worry
alioAy1tSé I a adil Raf ArasbishabduiNgldggdzeis NDMAD(iskh@vhave to be found, Captain Kirk took care of NOMAD, as
west of Jupiter but the angular distance beten them is closing! 6 St a4 +*+SWDSNL® Wdzad f A HyBrogarfisl G
Around MidAugust there will be star, which glows a bit fainter thenthe FIRST element that vghat the Universe uses to start a staThe
Uranus and will be halfway betweerrdhus and Jupiter. Uranus has asame for life if it is out there, somewherethe most extensive and
RAIFIYSGSNI 2F I NRdzy R o ®1 |lgNdd cao8 O 2 sbindantéelendent §ob makingRifis ICARBONDthey pralzéms abound
FYyR GKFG IWRE &f DS GBYNM KS YIFGSNRALF £ 0
Comet 10P/Tempel might become a bit more visible on the 19/20 ¢f LJ2 { Sy o6& a2YS &aO0ASyiAraia GkKSe |
July with astronomers expecting it to peak around' &visual) something that can build radio telescopes and TV Shows. There is a BIG
magnitude and possibiliteven brighter. According to my sources, it DIFFERENCE between something you could see using a microscope and
S I Ny SR A y a RSaA3yl i }\‘k?qumetoaSt(Dmodmss lifeAfdkms Building radfoSelestapds, writing TV shows! duilding TV
NBO23IyAT SR Fa LISNA2RAOE o! { Dowrh b HhR{ia W[ 908y MA Tt Do tAHFOS®E ! 0 DISNXt ¥y R &
astronomer, Ernst Wilhelm Tempel was the first person to discoverthis A ONR 8 02 LIS0 A& RSGSOGSR 2y al NAZ
comet in1873, and he relocated it on its return in the year 1878. Thefvere from Mars, or did impacts from asteroids and comets on Earth,
there is Ceres a rather large asteroid which at around 600 miles intransfer earth life on Mars, or maybe éireverse happeneg-impacts
diameter, is a good size rock! It will be around 8.1 to 8.6 visual andt Mars and transferred the building materials of life (Carbased)
consult ASTRONOMY AUGUST 2010, PG 43 for detailezhiiifand from Mars to Earth?
where to aim your telescope and stare at it!

CKSYy GKSNB A& (KSHKiIoldzA 6 RNE I G KE AN
My wife and had | had to make a run to Mesa AZ to checkonmymomy2 A y 1 6 40 ¢ 2NJ 2NRAIAYK al&o6S GKSe ¥
she will be 99 this coming August'® DAGSY Y& &6AT m&be thehré&irsdiskd theth Zotatie® within the stellar clouds that
take off from work, the latter part of June and the first@keand half of were forming the protestars. The other major problem is with the
July was the time period we could spare to check with mom. | will sapRAKE EQUATIONepending who is working it, there are lots of
it was hot in Arizona, the sky was nice to look at, but hot at night agifferent ways to seup the data to get the result a rearcher wants,
well. Anyway the reason | am mentioning this is because of this trip, nand that isnot the way western scienceorks The DRAKE EQUATION
column this time will besomewhat shorter, but | promise to give it my is a starting point, but at present, it does not look like it can give a
best shot next month to write so much as your eyes will water and yoNB & dzf & G KF G A& AYyRSLISYRSyd 27
gAtt ales aSy2dzaK A& Sy2dzaKEH | Rrsdv@tvddciénBeSidpoint MBre Inigbd Bodmote2tHalh QGO0 L 4
write about and will go into more detail into them in my next column. civilizations with the ability to send and receive radio transmissions

within our galaxy, at best -and even this number |s probably way too

[etN

tAFS 2y alNBR FyR K28 02YS 635 KlcKifeaighlislofaldi on e biiseOdids & thi MR Bray EdaRyitaf &
those other intelligent civilizations the late D€arl Sagan and other means that S|gnal was sent 100,6000,000 light years ago (depends
astronomers have written and talked aboui¥ell | suspectone ofthe 2 v §{KS @5L! a9¢9w h C ¢19 D!'[!-,00
YEAY NBF&2ya A&T 3IAGSY 6KFG Kl Gmnfedael urddidoddiie Yranéisyida arii¥héds¥age aHoKré)ﬂe&J%tsa é
LINBIN} Yaes GKS AUNBY2YSNE KOS gsiive ec@ived it) du? sighaPéka jisBas 18rf§ ® trdvdt th he/oth¥rL {
Keep it Simple Stupid’hey have been targeting other stars then justside of our galaxy to the home world of those that had sent the
our type. The funding 2 NJ OKSO1Ay3a 2dzi GKS Orﬂeg_géfg%a,ehaoedb{écﬁdx yisSttAasSyd NI R]\ 2 A
N} yayYraarzyaéd A& fAYAGSR yR 2yS Olyy2i edzaid GKAYlT asSttsx 8§
OKSO1l 2dzi Ftt a2NIa 2F &0 NEE O CANENI RFTa[ 2admd DBOF (dmySa ib jugtdizh dEy
might be the same COLOR and MASS of our sun does not make fhatter of time, br the chemistry to happen and somewhere a carbon
good candidate for having a planet like our Earth in orbit about suchgased unit will find itself swimming arouretout that does not mean it
star. Ad & A y-HBetetare Plngts, there may be planets like Earth but
L R L with a civilization like that of the Roman Empire, the Mayar OGG
,2dz KF@S G2 YE1S adiNB (KS adl NhnH oG the &adelksbuddg&itiheyBoddndt Nidbdiahy tdciholodydzNJ
has--the first stars to form hadydrogenand someHeliumbut none  \which would allow them to send a signal to us or for us to send a signal
of the heavy elements we are so fondf ¢€arbon, Nitrogen, Sodium, to them----TO BE CONTINUEBIso the unbelievable orders coming
Uraniumto name just a few). Without the heavy elements planets likgrom the White House ordering NASA, aee of its major missions, to
earth would not exist and life would not existife needsCARBON  \ork with Muslims and space! Guess somewhat forgot at NASA, that
Hydrogen and Helium do not make very good complex chain moleculegiring the heydays of Space Shuttle operations, people from the
Also, | have read whatstronomers have been saying how they need toviddle East had been taken onboard the Space Shuttles as researchers
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--For those that still mayot have read or heard, Neil Armstrong, the straggler, or it was flung out of the Large Magellaitoud, a
First Person to walk and explore the Moon (this last JUPQ/, 2D10), neighboring galaxy.

was the 41' Anniversary of the First Human Landing on the Meon
Apollo 11 and what have we done with that? NOTHING! The la
humanrated mssion to the moon was Apollo 17, landing on the moo
in 1972 (December 1% in the Lunar Modul&hallengewith Eugene
Cernan being the last human being (THINK: living organism, to be
the moon) to leave the last American beptint on the moon, are not
Fd et LXESFaAaSR ¢AGK GKS RSadN
Americans into space or the cancellation of returning to the Moon; as
had written--- TO BE CONTINUED!

- John Goerger

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

HYPERFAST STAR WAS BOOTED FROM MILKY WAY

Hubble Space Telescope has detected a hypervelocity star, a rd
phenomenon moving three times faster than our suiihe star may : ' — — -
have been created in a cosmic misstep. A hundred million years agg Artist's View of Hypervelocity Star HE 0437-5439
’I[\r/;iﬁ)ll(e_s\;\?; syztlzr; V\\:Vizr:r?tvs\ll:r?d;?;?ju?;h;eC::;uss;h?(? tﬁgnt(zla?(f .gurialn this iIIustration_, the hot, blue star_HE 043439 has been tossed out of the

Yy y 9 Yy g ys g r%‘énter of our Milky Way galaxy with enough speed to escape the galaxy's
black hole. The black hole captured one of the stars and hurled thg,yitational clutches. The stellar outcast is rocketing through theyMVay's
other two out of the Milky Way. The two outbound stars merged tOgistant outskirts at 1.6 million miles an hour, high above the galaxy's disk, about
form a supethot blue star traeling at incredible speedsThis story 200,000 lightyears from the center. The star is destined to roam intergalactic
may seem like science fiction, but Hubble astronomers say it is thapace. Credit: NASA, ESA, and G. Bacon (STScl)

most likely scenario for the creation of a-salled hypervelocity star,
known as HE 043%439. It is one of the fastest ever detected with aIn 2008 a team of astronomers tholmgthey hafj solved_ the mystery.
They found a match between the exiled star's chemical makeup and

speedof 1.6 million mph. Hubble observations confirm that the stellar - ; .
. . \ . . the characteristics of stars in the Large Magellanic Cloud. The rogue
speedster hails from the Milky Way's core, settling some confusion _, o . . . -
e star's position also is close to the neighboring galaxy, only 65,000 light
about the star's original home.
years away. fle new Hubble result, however, settles the debate over
Most of the roughly 16 known hypervelocity stars, all discovered sindée star's birthplace and places it in the Milky Way.
2005, are thought tdbe exiles from the heart of our galaxy. But this . . .
Hubble result is the first direct observation linking such a star to a-rl;he most likely explanation for the star's blue color and extreme speed

origin in the center of the galaxy!Using Hubble, we can for the first 'S th.at.lt was part of a trlplestar SyStem. that was involved in o
time trace back to where the star came from by measuringsta's gravitational billiards game with the galaxy's monster black hole. This

- . . concept for imparting an escape velocity on stars was first proposed in
direction of motlor_1 on_the skysaid a_stronomer Warren BrownOur 1988. The theory predicted the Milky Way's black hole should eject a
measurements point directly to the Milky Way ceriter

star about once every 100,000 years.

Brown, a member of the Hubble team that observed the star, is thﬁ"he triplestar system contained a pair of closely orbiting stars and a

lead author on a paper about tr]e fmdmgB_rown said, T_h_es exiled third outer member also gravitationally tied to the group. The black
stars are rare in the Milky Way's population of 100 billion stars. For . .
L . - ole pulled the outer star away from the tight binary systeriihe
every 100 million stars in the galaxy, there lurks one hypervelocity star .
. - . . ) . oomed star's momentum was transferred to the stellar twosgm

The stellar outcast already is cruising in the Milky Way's distan . . .
- . . -~ “boosting the duo to escape velocity from the galaxy. As the pair

outskirts about 200,000 lightears from the galaxy's center. Using . :

B . rocketed away, they went on with normal stellar evolutiofhe more

Hubble to measure the runaway star's direction and determine the . : . .
- . - . ) o massive companion evolved more quickly, puffing up to become a red
Milky Way's core as its starting point, Brown and Gnedin's teamiant It enveloped its partner, and the two starpiraled together
calculated how fast the star had to have been ejected to reach |tg P P ! P g '

. . . erging into one superstar, the blue straggler that Hubble observed. A
current location. "Studying these stars could provide more clues abou . : ;
: . : lue straggler is a relatively young, massive star produced by the
the nature of some of the universe's unseen mass, and it could h

e . .
astronomers better understand how galaxies fgreaid team leader rr%rger of two lightesweight stars.
Oleg Gnedin. Astronomers used the sharp vision of Hubble's Advanced Camera fo
Surveys to make two separate observations of the wayward star 3.5
é/ears apart. Team member Jay Anderson developed a technique to
measure the star's position relative to each of 11 distant background
alaxies. These background galaxies form a refereraaefrin which
Anderson compared the star's position in 2006 and 2009 to calculate
how far it had moved."Hubble excels with this type of measuremént
Anderson said. This observation would be challenging to do from the
Astronomers have proposed two possibilities to solve the age problenground” The team is trying to detenine the homes of four other
The star either dipped into the Fountain of Youth by becoming a blugnbound stars, all located on the fringes of the Milky WéWe are

The star's age is another mystery. Based on the speed asitigyo of
HE 04375439, the star would have to be 100 million years old to hav
journeyed from the Milky Way's core. Yet its massine times that of
our sun- and blue color mean that it should have burned out after onl
20 million years- far shorterthan the transit time it took to get to its
current location.
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targeting massive "B" stars, like HE 048¥39" said Brown, who has discovery of buckyballs, saidiHis most exciting breakthrough provides
discovered 14 of the 16 known hypervelocity star§hése stars convincing evidence that the buckyball has, as | long suspected, existed
shouldn't live long enagh to live in the distant outskirts of the Milky since time immemorial in the dark recesses of our gdlaxy

Way, so we shouldn't expect to find them there. But the quantity . . . .
stars in the outer region is much less than in the core, so we havglgrewous searches for buckybalisspace, in particular around carbon

better chance of finding these unusual objetts :Lc tstars, prO\I/eddunEugI(\:Iessfutlk.] A p;romlsmg case fc;r Ctihilg presence in
http://www.nasa.gov/hubblehttp://hubblesite.org/news/2010/19 ? enuous cc_)u S be e?n e stars was presen_e . .years _ggo,
using observations at optical wavelengths. That finding is awaiting
SPITZER FINDS BUCKYBALLS IN SPACE FOR FIRST TIME confirmation from laboratory data. More recently, another Spitzer

Astronomers using Spitzer Space Telescope have discovered cart%%m reported evidence for buckyballs in a different type of object, but

i N e spectral signatures they observed were partly contaminated by
molealles, known as "buckyballs," in space for the first time. Buckybal . ) .

y P . N osther chemical substanceshttp://www.nasa.gov/spitzer The full version of
are socceballshaped molecules that were first observed in Ahis story with accompanying images is at:
Iaboratory 25 ygars ago. They are nfimed for the!r re.semblanice to http://www.jpl.nasa.gov/news/news.cfm?release=20P@3&cid=relase 2010
architect Buckminster Fuller's geodesic domes, which fiateglocking 243

circles on the surface of a partial sphere. Buckyballs were thought to
float around in space, but had escaped detection until nowwe BLACK HOLE SPIN AxIS JERKED AROUND (TWICE)

found what are now thevlargest molecules known to exist in spae&d  gcientists have found evidence that a giant black hole has been jerked
astronomer Jan CamiWe are paricularly excited because they have 5.6 nq twice, causing its spin axis to point in a different direction from

uniqL_le properties _that make them _importa_mt player_s for all sorts Of afore. This discovery, made with new data from GivanXray
physical and chemical processes going on in sp&ami has authored opservatory, might explain several mysteridasking objects found
a paper about the discovery that will appear online in the journaly o,ghout the Universe. The axis of the spinning black hole is thought
Science. to have moved, but not the black hole itself, so this result differs from
Buckylalls are made of 60 carbon atoms arranged in threefecently published work on reding black holes."We think this is the
dimensional, spherical structures. Their alternating patterns obest evidence ever seen for a black hole having been jerked around like
hexagons and pentagons match a typical biackwhite soccer ball. this," said Edmund Hodgésluck. We're not exactly sure what caused
The research team also found the more elongated relative ofis behavior, but it was probably triggered by a collision between two
buckyballsknown as C70, for the first time in space. These molecul€dglaxies” A team of astronomers used Chandra for a long observation
consist of 70 carbon atoms and are shaped more like an oval rugby b&li.2 galaxy known as 4C+00.58, which is located about 780 million light
Both types of molecules belong to a class known officially a4€ars from Earth. Like most galaxies, 4C+00.58 contains a supermassive
WuckminsterfullereneSor fullerenes. black hole at its center, but this one &ctively pulling in copious
quantities of gas. Gas swirling toward the black hole forms a disk
The Cami team unexpedly found the carbon balls in a planetary around the black hole. Twisted magnetic fields in the disk generate

nebula named Tc 1Planetary nebulas are the remains of stars, like thesirong electromagnetic forces that propel some of the gas away from
sun, that shed their outer layers of gas and dust as they age. ifje disk at high speedrpducing radio jets.

compact, hot star, or white dwarf, at the center of the nebula
illuminatesand heats these clouds of material that has been sh@tie
buckyballs were found in these clouds, perhaps reflecting a short stal
in the star's life, when it sloughs off a puff of material rich in carbo
The astronomers used Spitzer's spectroscopyrumsént to analyze
infrared light from the planetary nebula and see the spectral signaturg
of the buckyballs. These molecules are approximately roo
temperature -- the ideal temperature to give off distinct patterns of
infrared light that Spitzer can detecAccording to Cami, Spitzer looked
at the right place at the right time. A century from now, the buckyballs
might be too cool to be detected.

X-RAY/RADIO

The data from Spitzer were compared with data from laboratory
measurements of the same molecules and showededget match.
"We did not plan for this discovehyCami said.But when we saw these
whopping spectral signatures, we knew immediately that we wer|
looking at one of the most soughfter molecules’ In 1970, Japanese QR CLT

professor Eiji Osawa predicted thexistence of buckyballs, but they il _ i _____ i
r'ghls image shows the effects of a giant black hole that has been flipped around

were not observed until lab experiments in 1985. Researchers. I T 2 ; C o
imulated diti in th ¢ h f . rhioh giant twice, causing its spin axis to point in a different direction from before. The large
Simulated conditions In the atmospheres of aging, carboh gian optical image, from the Sloan Digital Sky Survey, is centeredradi@ galaxy

stars, in which chains of carbon had been detected. Surprisingly, theggmed 4c +00.58. The smaller image to the right shows a-afpséew of this
experiments resulted in the formation of large quantities of galaxy in Xays (in gold) from the ChandrarXy Observatory, and radio waves
buckminsterfullerenes. The molecules have since been found on Earth blue) from the Very Large Array. Credita)X (NASA/CXC/UMD/Hodgkkick
in candle soot, layers of rock and meteoriteS.he study of fullerenes et al):Radio (NSF/NRAO/VLA/UMD/Hodg@sck et al); Optical (SDSS)

and their relatives has grown into a busy field of research because %f radio image of this galaxy shows a bright pair of jets pointing from

ft to right and a fainter, more distant line of radio emission running in
different direction. More specifically, 4C+68.belongs to a class of

the molecules' unique strength and exceptional chemical and physic
properties. Among the potential applications are armor, drug deliver;‘(31
and superconducting technologies.Sir Harry Kroto, who shared the
1996 Nobel Prize in chemistry with Bob Curl and Ritlalley for the


http://www.nasa.gov/hubble
http://hubblesite.org/news/2010/19
http://www.nasa.gov/spitzer
http://www.jpl.nasa.gov/news/news.cfm?release=2010-243&cid=release_2010-243
http://www.jpl.nasa.gov/news/news.cfm?release=2010-243&cid=release_2010-243

8

"X-shaped" galaxies, so called because of the outline of their radihe F ring particles and stirs up particles in the same segment once in
emission. about every 68 days."Some of these objects will get ripped apart the
The new Chandra data ave allowed astonomers o deermine wnd® e PLOTIeus wripe aourarey st B some ssape,
may be happening in this system, and perhaps in others like it. The d more stablé

ray image reveal$our different cavities around the black hole. These

cavities come in pairs: one in the toght and bottomleft, and Cassini scientists using the ultraviolet imaging spectrograph previously
another in the topleft and bottomright. When combined with the detected thickened blobs near the F ring by noting when starlight was
orientation of the radio jets, the complicated geometry revealedhia t partially blocked. These objects may beatetl to the clumps seen by
Chandra image may tell the story of what happened to thiMurray and colleagues.The newlyfound F ring objects appear dense
supermassive black hole and the galaxy it inhabltéVe think that this enough to have what scientists call "sglavity." That means they can
black hole has quite a histqtysaid Christopher ReynoldsN6t once, attract more particles to themselves and snowball in size as ring
but twice, something has caused this black holehtange its spin axis  particles bounce arouh in Prometheus's wake, Murray said. The

. . . Objects could be about as dense as Prometheus, though only about
According to the scenario presented by Hod#ésck and his onefourteenth as dense as Earth.

colleagues, the spin axis of the black hole ran along a diagonal line from
top-right to bottom-left. After a collision with a smaller galaxy, a jet
powered by the black He ignited, blowing away gas to form cavities in
the hot gas to the togight and bottomleft. Since the gas falling onto
the black hole was not aligned with the spin of the black hole, the sp
axis of the black hole rapidly changed direction, and the jéten
pointed in a roughly togeft to bottom-right direction, creating cavities
in the hot gas and radio emission in this directionThen, either a
merging of the two central black holes from the colliding galaxies, ¢
more gas falling onto the blaclote caused the spin axis to jerk around
to its present direction in roughly a left to right direction. These type
of changes in the angle of the spin of a supermassive black hole h
previously been suggested to explairsixaped radio galaxies, but no
convincing case has been made in any individual cadéwe're right,
our work shows that jets and cavities are like cosmic fossils that h¢
trace the merger history of an active supermassive black hole and t
galaxy it lives if said HodgeKluck. Tf even a fraction of Xhaped
radio galaxies are produced by such "sftips", then their frequency
may be important for estimating the detection rates with gravitational

radiation missiong http://chandra.harvad.edu and Multiple FRing 'Fans'. This mosaic of images from NASA's Cassini spacecraft

http://chandra.nasa.gov shows three fafdike structures in @urn's tenuous F ring. Such "fans" suggest
the existence of additional objects in the F ring. From right to left in the mosaic,

CASSINI SEES MOON BUILDING GIANT SNOWBALLS IN RING each fan appears dark above the bright core of the F ring near the larger,

. " . . diagonal channels created by the ring's shephegditoon Prometheus. The fans
While orbiting Saturn for the last six years, Cassini spacecraft has keRhfirked "F" in the annotated version) can be seen developing as a series of

close eye on the collisions and disturbances in the gas giant's ringgannels within the F ring's particles. They appear to have a common origin but
They provide the only nearby natural laboratory for scientists ®tbe  spread outward radially in different directions. Gravitational pertuitias on
processes that must have occurred in our early solar system, as planétgy material by a moonlet or clump of material can create these fans. The
and moons coalesced out of disks of debri¢ew images from Cassini moonlet or clump orbits more or less elliptically compared to the rest of the F
show icy particles in Saturn's F ring clumping into giant snowballs as tffeg- It is probably embedded in the ring and causing the base of the fan
moon Prometheus makes multiple swgs by the ring. The gravitational c1annels to meet.

pull of the moon sloshes ring material around, creating wake channelghat gives the F ring snowballs a particularly good chance of survival is
that trigger the formation of objects as large as 20 kilometers (12 milesheir special location in the Saturn system. The F ring resides at a
in diameter. "Scientists have never seen objects actually form bgforepalancing point between the tidal force of Saturn trying to break
sad Carl Murray, a Cassini imaging team membéfe'now have direct objects apart and selfravity pulling objects dgether. One current
evidence of that process and the rowdy dance between the moons agiéory suggests that the F ring may be only a million years old, but gets
bits of space debri$ A new animation based on imaging data showseplenished every few million years by moonlets drifting outward from
how one of the moons interacts with the F ring aneates dense, the main rings. However, the giant snowballs that form and break up
sticky areas of ring materialSaturn's thin, kinky F ring was discoveredprobably have lifetimesf only a few months.

by Pioneer 11 spacecraft in 1979. Prometheus and Pandora, the small . . . .
"shepherding” moons on either side of the F ring, were discovered The new findings could also help explain the origin of a mysterious

year later by Voyager 1. In thyears since, the F ring has rarely IookedOb_jeCt_ about 5 to 1_0 kilometers (3 to 6 mi_Ie_s) in diameter that Cassini
the same twice, and scientists have been watching the impish behavigf'€ntists spotted in 2004 and have provisionally dubbed S/2004 S 6.
of the two shepherding moons for cluesPrometheus, the larger and 1 NiS object occasiongllbumps into the F ring and produces jets of
closer to Satum of the two moons, appears to be the primary source G€Prs. “The new analysis fills in some blanks in our solar system's
the disturbances. At its longest, the potaghaped moon is 148 history, giving us clues about how it transformed from floating bits of
kilometers (92 miles) across. It cruises around Saturn at a speed sligtfi§t t dense bodigssaid Linda Spilker, Cassini project scienfiéte F
greater than the speed of the much smaller F ring particles, but in dif'd P€els back some of the mystery and continues to surprise us

orbit that is just offset. As a result of its fas motion, Prometheus laps


http://chandra.harvard.edu/
http://chandra.nasa.gov/
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The late Kevin Beurle was made the honorary first author on this papeext generation of stars are forming in the denser regions around the
because of his contributions in developing software and designingdge. One of the most familiar staiorming regions is the Orion

observation sequences for this research.e Hdied in 2009.
http://www.nasa.gov/cassini and http://saturn.jpl.nasa.gov
http://www.jpl.nasa.gov/news/news.cfriirelease=201240&cid=release 2010
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HUBBLE SNAPS SHARP IMAGE OF COSMIC CONCOCTION

A colorful staifforming region is featurednithis stunning new Hubble

Nebula, which can be seen with the nakedeeGC 2467 is a similar
but more distant example. Such stellar nurseries can be seen out to
considerable distances in the Universe, and their study is important in
determining the distance and chemical composition of other galaxies.
Some galaxies containuge starfforming regions, which may contain
tens of thousands of stars. Another dramatic example is the 30 Doradus
region in the Large Magellanic CloudGC 2467 was discovered in the

Space Telescope image of NGC 2467. Looking like a roiling cauldroijgéteenth century and lies in the southern constellation of Puppis,

some exotic cosmic brew, huge clouds of gas and dust are sprinkigghich represents the poop deck of Jason's fabled ship Argo from Greek
with bright blue hot young stars.

Hubble/ACS image of NGC 246¥ colorful staforming region is featured in this

mythology. NGC 2467 is thought to lie about 13 000 digdatrs from
Earth. The picture was created from images taken with the Wide Field
Channel of the Advanced Camera for Surveys thraingee different
filters (F550M, F660N and F658N, shown in blue, green and red
respectively). These data were taken in 2004.

ROSETTA FLYBY OF ASTEROID (21) LUTETIA

On 10 July 2010 (DOY 191) at 15:44:57 UTC, Rosetta successfully flew
past asteroid (21) Letia at a distance of 3160 km and with a relative
speed of 15 km/s. The spectacular flyby manoeuver was conducted as
planned with the spacecraft autonomously tracking the asteroid. The
spacecraft has beamed back clage photographs of asteroid Lutetia,

an ancient, cratered relic from the dawn of the solar system. Scientists
are abuzz about the stunning images, which reveal a worldlet of
haunting, alien beauty."I've never seen anything like"isays Claudia
Alexander, project scientist for the U.S.detia Project. It looked as
though it could have been fractured off of a mother astepitdwas all
angles and flat planes, ancient impacts overlaid by newer ones, covered
by dust of some kint

stunning new NASA/ESA Hubble Space Telescope image of NGC 2467. Ld
like a roiling cauldron of some exotic cosmic brew, huge clouds of gas and d
are sprinkled with bright blue, hot young stars. Strangely shaped dustsglou
resembling spilled liquids, are silhouetted against a colorful background
glowing gas. Like the familiar Orion Nebula, NGC 2467 is a huge cloud -of g
mostly hydrogen that serves as an incubator for new stars. This picture wa
created from image taken with the Wide Field Channel of the Advanced Came
for Surveys through three different filters (F550M, F660N and F658N, show
blue, green and red respectively). These filters were selected to let thro
different colors of red and yellow lightising from different elements in the gas.
The total aggregate exposure time was about 2000 seconds and the field of vi
is about 3.5 arcminutes across. These data were taken in 2004. Image cr¢
NASA, ESA and Orsola De Marco (Macquarie University)

The starforming region NGC 2467 is a vast cloud of gasostly
hydrogen- that serves as an incubator for new stars. Some of thes
youthful stars have emerged from the dense clouds where they we
born and now shine brightly, hot and blue in this pictubait many
others remain hidden.

The full beauty of this object and hints of the astrophysical processes
work within it are revealed in this supsharp image from Hubble. Hot Some observers are calling this the "Alfred Hitchcobkt. sRosetta took the
young stars that recently formed from the cloud are emitting fiercepicture as it was receding from Lutetia on July 10th. Credit: ESA

uItrawpIet radlatlon_ that is causing the whole scene to glow while als%he is particularly intrigued by a giant dent in the asteroid's sily.
sculpting the environment and gradually eroding the gas cloud§
Studies ha_vt_e shown that most_ of the radiation comes from _the Slngl&:curred sometime in thdistant past" says AlexanderThe edges look
hot and brilliant massive star just above the centre of thagm. Its

fierce radiation has cleared the surrounding region and some of th

irst guess would be that it's the remnant of a giant collision that

shallow rather than sharp and deep as might be the case with a fresh
Erater. I'm sure there will be much more analysis of that feature in the


http://www.nasa.gov/cassini
http://saturn.jpl.nasa.gov/
http://www.jpl.nasa.gov/news/news.cfm?release=2010-240&cid=release_2010-240
http://www.jpl.nasa.gov/news/news.cfm?release=2010-240&cid=release_2010-240
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weeks to com€ And then there's the perplexing appearance thatpay a visit en route to its prime target, comet 67P/Churyumov
boulders rolled down Lutetian slopes at some pointf that is indeed Gerasimenko in 2014, mission planners coulgass it up. Now that
what we're seeing, the question becomes 'what could have caused tAéexander has seen the images, she can't help but wonder what it
rolling? Perhaps the asteroid spup, spurdown, or experienced some would be like to have a walk around:Astronauts would have a hard
orbital irregularity. It's not clear right e that the asteroid is subject to time walking on Lutetia- the gravity is likely to be much less than that
the forces that could cause these things. This is another issue for furtieérthe moon" she says'Also, the surface regolith looks very powdery,

study" so astronauts might find themselves sinking in maybe &aihelf or so
1‘ as they walked
3 * The MIRO (Microwave Instrument for the Rosetta Orbiter) instrument
R will help determine whether the surface layers arewtlery or rocky.

As scientists analyze data from Rosetta's other instruments, they'll be
able to determine Lutetia's mass and density, thus revealing more
& about the asteroid's composition and helping solve the riddle of its

origin. Is Lutetia a 13&m fragment from a planet that broke apart
! billions of years ago? Or is it one of the original planetary building
. blocks astronomers call "planetesimals” that has remained the same
; because no planet sucked it in during the solar system's formative
years? As gientists begin to answer these questions with the Rosetta
data, they'll gain new insights into the origin and history of asteroids,
and also learn more about the evolution of the solar system itself. An
asteroid's contents can reveal something about thenditions and
makeup of the solar nebula where the asteroid formetRosetta took
measurements with 17 different instrumeritssays Rita Schulz, ESA
Project Scientist for the Rosetta MissiorWWHen all the data are
analyzed, Lutetia will be one of thedteknown asteroids out there.”

A possible landslide and boulders on asteroid Lutetia. Credit ESA. "These spectacular images," she says, "are just the begifining

"Right now we have more questions than answerélexander
continues. 'We can only speculate at this point about what we're
seeing in the pictures

A large subset of the payload complement was activated for scientific
operations and unigue images of Lutetia were released within hours
after acquisitionand posted on the ESA web pages.

SUPER-HOT PLANET WITH UNIQUE COMET-LIKE TAIL

Astronomers using Hubble Space Telescope have confirmed the
existence of a baked object that could be called a "cometary planet.”
Asteroid Lutetia has been a target of interest among astronomers foFhe gas giant planet, named HD 209458b, istiochso close to its star
many years. It is one of the largest asteroids in the solar systehthas that its heated atmosphere is escaping into spa@bservations taken

a strange spectrum of reflected light that doesn't look quite like anywith Hubble's Cosmic Origins Spectrograph (COS) suggest powerful
other asteroid. When the opportunity presented itself for Rosetta tostellar winds are sweeping the casff atmospheric material behind

Lutetia and Saturn. Credit: ESA
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the scorched planet and aping it into a cometike tail. "Since 2003 Another Hubble instrument, the Space Telescope Imaging Spectrograph
scientists have theorized the lost mass is being pushed back into a tédTIS), observed the planet in 2003. The STIS data showed an active,
and they have even calculated what it looks ,likeaid astronomer evaporating atmosphere, and a comitil-like structure was suggested
Jeffrey Linsky, leader of the COS studi/e"think we have the best as a possibility. But STIS wasn't able to obtain the spectroscopic detalil
observational evidence to support that theory. We have measured gagcessary to show a tail, or an Earthwandving component of the
coming off the planet at specific speeds, some coming toward Earthas, during transits. The tail was detected for the first time because of
The most likely interpretation is that we have measured the velocity die unique combination of very high ulwelet sensitivity and good
material in a tail" spectral resolution provided by CO®lthough this extreme planet is

. . . being roasted by its star, it won't be destroyed anytime sodhwill
The planet, located 153 liglyears from Earth, weighs slightly less thantalke about a trillion years for the planet to evaporateinsky said.

Jupiter but orbits. 100 times .closer tp its star than the Jovian giant. Tm%p://www.nasa.qov/hubble
roasted planet zips around its star in a short 3.5 days. In contrast, our

solar system's fastest planet, Mercury, orbits the sun ind@§s. The SEE BEAUTIFUL ONTARIO LACUS: CASSINI'S GUIDED TOUR

extrasolar planet is one of the most intensely scrutinized, because it . . . .
. . T ntario Lacus, the largest lake in the southern hemisphere of Saturn's
the first of the few known alien worlds that can be seen passing in fron . ) . .
oon Titan, turns out to be a perfect exotic vacation spot, provided

of, or transiting, its star. Linsky and his team used COS to analyze {ne . Lo
, . " : > you can landle the frosty, subzero temperatures and enjoy soaking in
planet's atmosphere durip transiting events. During a transit,

astronomers study the structure and chemical makeup of a planetjlsqu'd hydrocarbon. Scientists working with Cassini spacecraft describe

: . . . evidence of beaches for sunbathing in Titan's low light, sheltered bays
atmqsphere by sampling the starlight that passes through it. The dip or mooring boats, and pretty deltgs for Wadingtdugthe shallows. g
\S;zrlgr:;ﬁegﬁluszbcgutthf g Iags:tesntp a\llflsha;%etlhixgtls:cl)gg rtz(:ee};rl%sé%%erfﬁgﬁey also describe seasonal changes in the lake's size and depth, giving
ery  only - percent. p ' " Vacationers an opportunity to visit over and over without seeing the
dip jumps to 8 percent, indicating a bloated atmosphere.

same lake twice. (Travel agents, of course, will have to help you figure
COS detected the heavy elements carbon and silicon in the plane¢st how to breathe iran atmosphere devoid of oxygen.)

superhot 2,000 degrees Fahrenheit atmosphere. This detection, . . . .
reveded the parent star is heating the entire atmosphere, dredging u[ngmg data that give us the most detailed picture yet of a lake on

. . another world, scientists and animators have collaborated on a new
the heavier elements and allowing them to escape the plafidte COS . . RN
) . . video tour of Ontario Lacus based on radar data from Cassini's Titan
data also showed the material leaving the planet was not all travelin

at the same speed.We found gas escaping at higtelocities, with a %/bys_ on June 22.009.’ July 8, 2009, an'd Jan. 12, 2010. A Web video
large amount of this gas flowing toward us at 22,000 miles per hc)urexplalnlng how scientists look to Earth's Death Valley to understand

. . . 2 . places like Titan's Ontario Lacus is available at:
Linsky said.This large gas flow is likely gas swept up by the stellar wi . . o -
. g L p://www.jpl.nasa.govvideo/index.cfm?id=913
to form the cometlike tail trailing the planet

"With such frigid temperatures and meager sunlight, you wouldn't think
Titan has a lot in common with our own Eaftbaid Steve Wall, deputy
team lead for the Cassini radar teanBut Titan continues to surprise us
with activity and seasonal processes that look marvelously, eerily
familiar."  Cassini arrived at Saturn in 2004 when the southern
hemisphere of the planet and its moons were experiencing summer.
The seasons have started to change toward autumn, with winter
solsticedarkening the southern hemisphere of Titan in 2017. A year on
Titan is the equivalent of about 29 Earth years.

Titan is the only other world in our solar system known to have
standing bodies of liquid on its surface. Because surface temperatures
at the pdes average a chilly 90 Kelvin (about minus 300 degrees
Fahrenheit), the liquid is a combination of methane, ethane and
propane, rather than water. Ontario Lacus has a surface area of about
15,000 square kilometers (6,000 square miles), slightly smaltar iis
terrestrial namesake Lake Ontario.

Cassini first obtained an image of Ontario Lacus with its imaging camera
in 2004. A paper submitted by Alex Hayes, a Cassini radar team

This artists illustrafi h s of th iant planet HD 209458b member,and colleagues finds that the lake's shoreline has receded by
1S artists lustration Shows acw of he gas giant pane ' 35 about 10 kilometers (6 miles). This has resulted in a liquid level

seen from the surface of a hypothetical nearby companion object. The planet is

orbiting so close to its sunlike star that its heated atmosphere is escaping inrtgductlon of about 1 meter (3 feet) per year over a fg@ar period.

space. Spectroscopic observations by the new Cosigio©Spectrograph (COs) 1he shoreline appears to be receding because of liquid methane
aboard the Hubble Space Telescope suggest that powerful stellar winds &eaporating from the lake, with a total amount of evaporatithrat
sweeping the castoff material behind the scorched planet and shaping it intowould significantly exceed the yearly methane gas output of all the
cometlike tail. Art Credit: NASA, ESA, and G. Bacon (STScl) Sciencd.Creggws on Earth, Hayes said. Some of the liquid could also seep into
Linsky (University of Colorado, Boulder, Colo.) porous ground material. Hayes said the changes in the lake are likely

Hubble's newest spectrograph has the ability to probe a planet@CcUrring as part of Titan's seasonal metharyele, and would be
chemistry at ultraviolet wavelengths not accessible to grobaged €XPected to reverse during southern winter.

telescopes. COS is proving to be an important instrument for probinghis seasonal filling and receding is similar to what occurs at the
the atmospheres of "hot Jupiters" like HD 209458b. shallow lakebed known as Racetrack Playa in Death Valley National



http://www.nasa.gov/hubble
http://www.jpl.nasa.gov/video/index.cfm?id=913
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Park, Hayes said. In fact, from the air, the topographyg shape of
Racetrack Playa and Ontario Lacus are quite similar, although Ontg
Lacus is about 60 times larger."We are very excited about these
results, because we did not expect Cassini to be able to detect chan
of this magnitude in Titan's lakgsHayes said.It' is only through the
continued monitoring of seasonal variation during Cassini's extends
mission that these discoveries have been made possible

Far UV 120-200 nm

Extreme UV 10-120 nm

Other parts of the Ontario Lacus' shoreline, as describeahnirearlier
paper by Wall, Has and other colleagues, show flooded valleys an
coasts, further proof that the lake level has changedThe delta
revealed by Cassini radar data on the western shore of Ontario Lacus
also the first welldeveloped delta observed on Titan, Wall sai H
explained that the shape of the land there shows liquid flowing dow!
from a higher plain switching channels on its way into the lake, formi
at least two lobes.

Examples of this kind of channel switching and wanagified deltas
can be found on Earthtahe southern end of Lake Albert between
Uganda and the Democratic Republic of Congo in Africa, and tiow do you know what's happening all the way up in the
remains of an ancient lake known as Megachad in the African counttiyermosphere? Emmert uses a clever technique: Because satellites
Chad, Wall said. The radar data also show a smooth beach on thdeel aerodynamic drag when they move througte tithermosphere, it is
northwestern shoe of Ontario Lacus. Smooth lines parallel to thepossible to monitor conditions there by watching satellites decay. He
current shoreline could be formed by low waves over time, which weranalyzed the decay rates of more than 5000 satellites ranging in
likely driven by winds sweeping in from the west or southwest. Theltitude between 200 and 600 km and ranging in time between 1967
pattern at Ontario Lacus resembles what might be seen on thand 2010.

southeasten side of Lake Michigan, where waves sculpt the shoreline

in a similar fashion. "Cassini continues to take our breath away as it

fills in the details on the surfaces of these-dé&r moons" said Linda

Spilker, Cassini project scientistt's' exhilaraing to ride along as it

takes us on the ultimate coldeather adventurée

Layers of Earth's upper atmosphere. Credit: John Emmert/NRL.

A PUzzLING COLLAPSE OF EARTH'S UPPER ATMOSPHERE

Researchers are monitoring a big event in our planet's atmosphere.
High above Earth's surface where the atmosphere meets space, a
rarefied layer of gas called "the thermosphere" recently collapsed and
now is rebounding again. "This is the biggest contraction of the
thermosphere in at least 43 yedrsays John Emmert, lead author of a
paper announcing the findinglt'’s a Space Age cerd" The collapse
happened during the deep solar minimum of 26889 a fact which
comes as little surprise to researchers. The thermosphere always cools
and contracts when solar activity is low. In this case, however, the
magnitude of the collapse watsvo to three times greater than low
solar activity could explain. Sbmething is going on that we do not
understand" says Emmert.

The thermosphere ranges in altitude from 90 km to 600+ km. It is a
realm of meteors, auroras and satellites, which skinmotigh the
thermosphere as they circle Earth. It is also where solar radiation
makes first contact with our planet. The thermosphere intercepts
extreme ultraviolet (EUV) photons from the sun before they can reach
the ground. When solar activity is high, &l EUV warms the
thermosphere, causing it to puff up like a marshmallow held over a
camp fire. (This heating can raise temperatures as high as 1400 K
hence the name thermosphere.) When solar activity is low, the
opposite happens.

Lately, solar activity tebeen very low. In 2008 and 2009, the sun
plunged into a centurglass solar minimum. Sunspots were scarce,
solar flares almost noexistent, and solar EUV radiation was at a low

ebb. Researchers immediately turned their attention to the These plots show hothe density of the thermosphere (at a height of 400 km)
thermosphere to ee what would happen has waxed and waned during the past four solar cycles. Frames (a) and (c) are

density; frame (b) is the sun's radio intensity at a wavelength of 10.7 cm, a key
indicator of solar activity. Note the §ew circled region. In 2008 and 2009, the



