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Thanks to the abominable weather so far this year,

cloudy skies and temperatures in the teens. We wil

hopefully we can plan on a |l ack of snow anyway. Ot

scheduled date for March will fal/l over Spring Bre

ested in the dPrPacgumear tea tre dfeirle for March 28 in Kali

for details.

iTHd . Louis Astronaoamicoalj uSicdii etny wi th the McDonnell Pl anetari ur

vite all Astronomi cabROLéaftuadt ense niboeirvse Rtol. aatheeui s Mi ssour i
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The traditioB@l wiFrli dhg &t aour James S. Mc Donnel | Pl anet ar um,

There wildl be Friday night public telescope viewing, a Sk sho

we wi ||l have our morning and afternoon paper presentationis; an

ington University. Saturday night will feature our annual MSRA

speaker, Dr Ray Arvidson, James S McDonnel/l Di stinguishedi Uni v

Pl anetary Scienbes Pevyiadsments involved with the Mars RoviEer mi

thelr findings. On Sunday, we plan to offer workshops on.g@stro

The ope is to provide you with skills to increase youdighiun an

hotel rooms, Washington Universityds Knight Center offerfa firs

our Banquet, maklng for easy access to your rooms before t@and a

be updated on the egistration page. Our registration webisi te

ed i mportant dates and | inks bel ow, and these are alsoionngour

registhrtattpi:o/n/:slasonlin@.org/msral2014.html
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story Through these characters, we | earn that bill i orms hoef dol |
iHiggs is a stepping stone toward a deeper understanding lof the
'ing this clear to the politicians and public who wiIhIrnobeIdlaeediea
Enot flawless. Viewers who havenét followed the LHC saga in the
ipl ot points. And physicists at work are not the most cinematic
iscreens, writing equations on blackboards and drinkinge@offee.
'nestness say things |like ADid you guys see our beaut.iifnigd [olot’?(
‘know them a bit. i

iKapl an began filming in 2007, when he realized he coul dovpbtent .
'ery of the Higgs boson. He and ul ipse dcdruecve,r V\ahnidch:iiirneccltuodesMaplfkysLiecvi
:MurchAp(oocfaIypfsaemeN)o,w have done an admirable job with challenging

itribute to one of humankindds true triumphs. !
'From the lwtetb:i t lepar ti,cltenfee Weorc.uanem/t ar y Fwii ldlayb é&las t&®WwR &b n Théeat er
:Kansas. Chkdry more inf o, check in at http://www.tivolikc.com/inde

About the Astronomy Associates of Lawrence

The club is open to all people interested in sharing their love for astronomy. Monthly meetings are typically on the second F riday
of each month and often feature guest speakers, presentations by club members, and a chance to exchange amateur astronomy
tips. Approximately the last Sunday of each month we have an open house at the Prairie Park Nature Center. Periodic star parties

are scheduled as well. For more information, please contact the club officers: president, Rick Heschmeyer at

rcjpom@sbcglobal.net; webmaster, Howard Edin,ath o wa r d @h o w a r ;dI€od Willilam Wirklen, a t
bil |l wi nk21O0 @urtadultyadvison Rrof. Bruce Twarog at btwarog@ku.edu. Because of the flexibility of the schedule due

to holidays and alternate events, it is always best to check the Web site for the exact Fridays and Sundays when events are
scheduled. The information about AAL can be found at
http://groups.ku.edu/~astronomy
Copies of the Celestial Mechanic can also be found on the web at
http://groups.ku.edu/~astronomy/celestialmechanic
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Hubbl e Watches Stars'’ Cl ockwork Motion
Using t ke edh d&NFrASA Hubbl e Space Telescope, astronomers have f
tion rate of a gal-laixkke bracvwamemt tdfe ictlocktars. According to t
neighboring galaxy, called the Large Magellanic Cloud |[(LMC),
dentally, it takes our Sun the same amount of time to|comple
The Hubble team, composed of Roeland van der Marel of |[the Sp
Nitya Kallivayalil of the University of Virginia in Charlott
dreds of individual stars -yamandheawaC, Hokhltedr dddOr, OOD |t heg hgt
over a-ysavepershapedi g&l axi es, Il i ke the Mil ky Way and |[the LN
ble's precision tracking offers a new way to determing a gal
seen in the plane of sky. Astronomers have |l ong measured the
the first time that the precision has become sufficient to s
For the past century astronomers have calculated g#&l axXxy rota
called the Dogplidrs eftfaegdti ght. On one side of a galaxyl|ls spi
tion of Earth will show a spectral blueshift (the comgressio
swinging away from Earth on the opposite side of a gallaxy wi
wavelengths due to motion away from the observer). The€g newly
motions measured previously each provide complementary infor
results, the Hubble team for-dimenéf§iosal tvimewobt asneldl ar f mot iy
"Determining a galaxy's rotation by measuring its instlantane
see things change over time," said van der Marel, the || ead a
Journal describing and interpreting the results. "By uUsing F
. \ actually for| the f
see a galaxy| rotat
Mpl ane of thel sky."
Kal livayalill|, who
data analysifs, add
"Studying thlis nea
gal axy by trjacking
stars' movements g
us a better |unders
of the interjnal st
di sk gal axi els. Kno
gal axy's rotlation
fers insight| into
gal axy formeld, and
be used to clalcul a

mass . "
Hubbl e is thje only
scope that <clan mak
kind of obselrvatio
cause of its| sharp
This photo illustration shows Hubbl e meaSJ;rLegmne’nttlst§O4f| ;Tt]:hgefsrsoitt
Cloud (LMC), the nearest visible galaxy tpopur,Mi; nl|<yg|\‘¥|aey'a Thr
ern Hemi sphere's night sky. I'n this p*b(atscecbllltuhstrmiot 0 MNu, vtahne
photo was enhanced to highlight the LMCo6s Marient eoxuptlear| ne€gd i or
naked eye To illustrate the LMC's | arge aup|_puabrbe|nt. SIerEeCOInSItOh
is shown at bottom right A horizon has bpgen oaV\P'usd 1700 Md Pt e’ 1Sk
The arrows repr-gesahttyhéelubbfgbemeasur ement S poefe dt haet mohtiilcohn tohfe
stars to show how this galaxy rotates. E a Sho Na' rSr ohwa irre vgeraol vss .t"r
next 7 million years. The motion of each Bty meparseucrlesclony i HL
a mil!io_n ti mes smaller than the | ength 0beecaacuhseartrhowaprhaere
250 million years stellar motilons ar
smal | becausle of t
axy's distance, " he said. "You can think of the LMC as a cl o
(Continuddl on page




’ S A Twoned Won-
QUSRS der from the S
nian Outskirt
By Dr . Et han {Si egel
Al t hough Saturn thas been
as |l ong as humanis have b
watching the night sky, |
since the invention of t|
scope that we'vei |l earned
rings and moons iiof this |
eous world. You might know that

the | argest of Saturn's |
Titan, the seconid | arges:?
the entire Sol ar System,
ered by Christiaian Huyge!
1655. It was jusit 16 yea
1671, that Giovainni Cass
whom the famed di vision

Saturnd%sandi hge NASA
mi ssion nowddiirs oirbit thel
named) discovereid the se:
Saturn's moons: |l apetus.
Titan, |l apetus ciould onl
when it was on tihe west
Saturn, | eading iCassini |
dMlconclude that noit only w
tidally |l ocked tio Saturn
trailing hemi sphiere was
|l mages credit: Saturn-N&SV—\h@aHHIP@@Hne/%ig%@bgérﬂigéflre)trﬁiag ;I;SS 3::;
|l apet us-NASA /I eJfRL) / Space Science Isbnesetd'tcuotnef i/.rrr(?eaossiirp'molCJTbargrf.
Phoebe (beNASAM IrigdAa )/ JPL /| Space cience Institute / assi
Team. In fact, the darkness of
side is comparabie to co:
the rest of | apetus is as white as thick sea ice. | apetus 1is
average orbital distance of 3.5 milliornolim, a$ umkissthanicul prit
Saturn's remote, captured moon, the dark, heavily criatered P
Orbiting Saturn in retrograde, or the opposite direction to
most probably originated in the Kuiper Belt, migratiing i nwar
Due to its orbit, Phoebe i s ¢ omssitzaendt |(ya nbdo nhbaarrgdeerd) boyb | neicctrso merte
only its denrtieddd laendd scuarvfiaacye, but al so for a dquagcernioldlifdmuse r i
cubic kilometers! The presence of the "Phoebe -sRinmnsgi"t iwaes onl y
Spitzer Space Telescope. As the Plomehe sRilmg' s adluat i gmai ndheayb
towards Saturn, wheredohkiytismgshninhél oppedbiuges dinr acihi ghway
shield. Was the dark, | eading edge of |l apetus due tcd it bein
pacts erode the bright surface | ayer away, revealing a darke
In reality, the dark particles picked up by | apetus iaren't e
al one, but theyjadsoexaagh hreamttaifmr om the Sun during apetus'
around it, which resolidifies preferentially on theitrailing
|l ayer from an alien moon that turns | apetus dark; iti"s the f
atop the |l eading side that darkem®onilty c@ndeveaereal oyowdrs etrivirad .i
|l ast fédwsyehesreasofe-kiomd alp@eam@ance of HSamednmooinncl agiehlus !t
Learn more abouwt tlpapédtsiad ulrear.g:pl . nasa..gov/ science/ moéns/iapet
Kids can | earn more about Sat thrtntés /r/ismpos egptl aNMAASAYES aS ppaoocd sRilta



http://saturn.jpl.nasa.gov/science/moons/iapetus
http://spaceplace.nasa.gov/saturn-rings

I

i NASA's Kepler Mission Announces a Planet B
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:The artist concetprtandse ptiicntgs pnhualnteitplsey st ems, which aret stars w

iets eclipse or transit their host star from tome vantage poir

INASA's Kepler mission announced Wednesday tvhee idiisecdo weorryl dosf 07

I305 stars, rempleanemgsynutt emplmuch | i ke our own solar Isystem.

lare smaller than Neptune, which is almost four times the siz

1in the number -sdfz ekdn pwm nemal Imore akin to Earth than previousl

ipl anets outside our solar system. |

'""The Kepler team continues to amaze and excite us wi'th their

'ate administrator for NASA's Science Mission Directdrate in

'tems | ook somewhat | ike our own, portends a great fdture whe

lspace to characterize the new worlds. o !

:Since the discovery of the first planets outside our: sol ar s

ilaborioeb%'plpelraentetprocess. Now, scientists have a stat;istical

iat once when they are found in systems that harbor mor e t han

iTo verify this bounty ofefdl bpefackalLiesaaech pekametary scien

;Search Center in Moffett Field, Cal i f ., analyzed stgrs with

jin the first two yearMaypgf 2B6pPpl o' Maobber0Oations i

I The research team used a technique called verificatilon by mu

IKepler observes 150,000 stars, and has found a few tthousand

iwere randomly distributed among Kepler's stars, onlyi a handf

iever, Kepler observed hundreds of stars that have multiple p

iple, these 715 new planets were verified. i

'"This method can be |ikened to the behavior we know df 1ions
1
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