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However, it was the mass of the surrounding galaxy that maost s
the mass of a typical galaxy," said |l ead author Benny Trakhtenb
therefore have a gigantisczel gak alkgl & within a nor mal
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pated the growth of the surrounding galaxy, contrary to what as
Urry and her coll eagues credited the W. M. Keck Observatory in |
team's work. "The sensitivity and versatility of Keck'#&rynew inf
sai d.
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Speaking of telescopes, wedve received a request from a hdcal C
an estate sale. The scopes came with a shed, but the owners hayv
wi se, and would I|like some advice and/or help with making them o
come into possession of a relatively |l arge telescope. i htkhdlas tw
are both 11 1/2 inches in diameter (from outside to owuatssei de) . 1
whi ch we attempted, but have not removed the tube from thld base
we were sure of what we were doing. The twoXWebkavarkob$ dbudbE
pieces, an item that | ooks |like an aperture for a camerda,gpand s
to research how to restore our telescope. The telescopehe gnd it
chall enge. ¢
If you are interested or know someone who might |ike to hdglp mc
(btwarog@ku.edu) and 186l provide you with the contact inf|lo.
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Hawking, and from an observational standpoint. Since they |repre
you wi || hopefully find it both entertaining and informatijve. ¢
Any suggestions for improving the club or the newsletter 4re al
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 rcjpm@sbcglobalnet;
webmaster, Howard Edin,ath o wa r d @h o w a r ;d\€od Willlam Wirtklat, a t
bill wink21O0 @rtadultyadvison 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 sched-
uled. The information about AAL can be found at
http://www.physics.ku.edu/AAL/
Copies of the Celestial Mechanic can also be found on the web at
http://www.physics.ku.edu/AAL/newsletter
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NASA's Hubble Finds Supernovae in '"Wronfgg Pl ace
e e Scientists have been flascinate
unusual expototdcagt stlaefpond t he
typical <cozy confinesJﬁf their
analysis of dAd3nslpeai mgyvaechive
_ data from NASA's Hubdlle Space
" . is helping astronomersj expl ain
5 ' stars exploded sooner fJthan exp
" . L>_<‘f them to a | onely placefj far fro
Superova 2005cz i es.
l't's a complicated amy sjiysry of
tems, merging galaxie:I, and tw
OB avat2000ds that began in 2000 wheln the fi
va was discovered, accfording t
Ryan Fol ey, Uni ver siChampfailginl. i 1dihs satstlOrlyamas takenfflots of
surprised every step of the way," he said. "We knewfthese st
supernovae and wanted to find out how they arrived t their
Foley thought that the doomed stars had somehow migfated to
ied data from the Lick Observatory in California ang the W.
in Hawaii, to determine how fast the stars were travyeling. T
were zipping along at about the same speed as starsjfthat hayv
central supermassive black hol e, at
) ) ) miles (7 million kilometers an hour
This illustration offerst@rgbaugﬁglgt§gﬁpabhot50{hg Wging g¢
vagabond stars exploded gdpegdPBpNeVPpErABlakdestDByipg Hubbl ¢
cozy confines of galaxiegoni)rmeBathaf mBhgckrBoh88ssgive el I
comes together during a we&exmemaragrordhaagk@aent| mer ged
with them up to a millstoaprhgtphpegaale ZheAsHPEBUEB emnants
system wanders too C'OSea_E(?.tb?th"OoB‘sé?k’/aF‘Pbﬁ%-p?b ided cir
The black holes then grayptatpyeRakbh¥otaat@arPy!l tshB&in that ¢t
stars out of the galaxy-tﬁbsbh§a§ﬁ5@?e§'Wﬁd.bE?i§ba§lpermassi
are brought closer togetRBoering)chfiesigattivhdayboetefde gal axi
out of the galaxy, the bpRafYodmB8hEsmMayetA¥eRealt?ss gal axy
together as orbital enerwr!%eﬁgusedTﬁwayeH?ﬁnbhe ue was s
duo in the form of gravitgatbaghltwaveentelsEvenseablulr of ¢t
the stars get close enougfjpkhabvaBei Afrehami bh tbPRREi ent ga
apart by tidal forces 6brfgimatestarsf maoctthaveedden ol d, t
star is quickly dumped optothBessdfF%i wePe 8ia87 . tAedfthey mus
pernova occurs. with them that provided enoligh mater
nova bl ast
How does atdoubyetem escape|lthe boun
gal axy?
Fol ey hypothesizes that a pgir of st
in the merging galaxies canjprovide
shot to rocket the binary sfars intoc
bl e observations reveal tha nearly
sive black hole at its centgr. Accor
after two galaxies merge, their bl ac
center of the new galaxy, each with
stars. As the black holes dance ar ot
getting closer, one of the inary st
entourage may wander too cl pse to tt
Many of these stars will befflung feé
stars in surviving binary systems wi
the encounter, which speedsfjup the r
With a single black hole, pccasi one
close to it and have an extfeme inte
(Continuddfon page
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: By Ethan Siedgel
As Earth spins on its axis, ospell psodsice
a magnetic field that spans h the magne
you fly up to great distance sufr face, vy
spher e, is no |l onger spheric away from
some very strange features, ctls of our
The sun isn't just the primary hleat for
cles, the solar wind, and has gnethc field
planet's does. The solar wind tthhe 150 n
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|l mage credit: ESA / C. T. Russell (L), of Earth's majgnetic t
Institute / I BEX Science Team (R), of the first i mag of the
the solar wind.
three days, and is greatly affected by Earth. Under phormal ¢
shield for these particles, bending them out of the jway of o
har mf ul radi ati on.
But for every action, there's an equal and opposite fFeaction
these particles also distort our magnetosphere, creaffing a I
whi ps-almdlok th in the onrushing solar wind. The partic|l es are
l'y never occur, but the electromagnetic interactionsfj create
tude and then transfer energy to other particles. Thle charge
poles, and when they hit the ionosphere region of Eafthés up
nitrogen causing auror a Mi ssions such as the Europefan Space
the first accurate model and understanding of equatofrial mag
that cause Earth's magnetotail to whip around in thef] wind 1i
The shape of Earth's magnetic field not only affects) aurorae
its shape and how the magnetosphere interacts with the solar
energetic el€&€artbnspiaceneéhmat can di srupt our technoljogi cal i
es, we may someday be able to reach one of the holy frails o
accurately predicting space weather and its effects.] Thanks
Al l en Probes, Mars Odyssey Ther mal Emi ssion I maging [System,
tem Observatory missions, we're closer to this than fever bef
Kids can |l earn about how solar wind defines htthtep:e/dgefs of our
spaceplace.nasa.gov/interstellar
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I s Hawking any closer to solving the uzzle o

Geraint Lewi s

Stephen Hawking said something! And again the interpational
more muted, but after hearing the pronouncements offthe f amc
horizons, |ike those |istening to Douglas Adams's Dgep Thouc
i s

We don't have to go far as a little over a year agofl wrote
problem, namely he paradox of information and bl ac hol es.
Al | about the information

As a quick reminder, the core issue is the apparentfiforget f.
that comes too close, squashinbi BeEl smagtukbari hyoohhthapwayent
ties of the infalling material are remembered, imprjnted on
charge and the angul ar momentum. Al Il other properti S appear
charge, all bl ack holes of the same mass are identi al, whet
mense number of tennis balls

This "no hair" of black holes, telling us that theyfcan only
has been known for half a century. But as | noted pfeviously
ics cares deeply about information, and to | ose infpgrmation
somehow bl ack holes should remember the quantum detgils of e
This is especially important given Hawki g's key ingight int
a feeble radiation due to quantum mechanical interagtions ir
holes of mass, diminishing its gravitational field ntil it
But after it has completely evaporate, where did al that gt
counter olutions to this have given us the black hpl war s,
ways tha information could escape.

Hawking's | atest pronouncement is the next salvo inffthe war,
stored and is eventually released when the black hoffe in the
supertransl ations, something that | have yet to -getlmy head
known fact that an "image" of infalling matter seem to get
Eternal ghosts

A quick explanation. I magine you drop a green iguan into a
this article). Initially, as you watch, you see thefliguana F
Il ight reaching your eyes has had to struggle out offthe ever
robbed the I ight of some energy, and the iguana staffts to ct
relativity, the strong gravitational field also influences c
As it continues to fall, the effects of relativity row, anoc
zon, and any |light from the iguana is also destinedjfto head
crossed the Event Horizon, there was the |l ast | ightJfrom the
speed of light, but is held in place by the i mmensefgravity.
iguana, an iguana that no | onger exists

There's the information, sort of

Back to Hawking! It seems that such i mages can be tfeated as
their quantum information (I am waving my hands a | jJttle as
radiation | eaking from the black hole, steadily cargying it
scramble the radiation, making it effectively uselegs (meani
together the details of what actually fell in) Thellinfor mat
sol ved.

Il's this the |l ast shot in the Black Hole wars? | serjously dc
posed, and a paper detailing the actual process hasfyet to &
When it does, it wildl be digested by the community f resear
physics, and arguments and counterarguments are |likegly to fI
over coffee, and arguments in corridors, the usual ay that
But the general public is unlikely to hear anytthingfuntil we




RGG 118: Oxymoronic Bl ack Hole Providegs Clues

Astronomers using-rNMASAObsseGhandra X

vatory amittelre Cd.ay Tel escope in Chile

have identified the smallest supermassive bl ack

hole ever detected in the center of a galaxy. This

oxymoronic object could provide clues to how

much | arger black holes formed along with their

host galaxies 13 billion years or more in the past

Astronomers estimate this supermassive bl ack

hole is about 50,000 times the mass of the Sun.

This is |l ess than half the previous | owest mass for

a black hole at the center of a gal axy

The tiny heavyweight Dblack hole is located in the

center of a dwarf disk galaxy, called RGG 118,

about 340 million |Iight years from Earth. Our

graphic shows a Sloan Digital Sky Survey i mage

of RGG 118 and the inset shows a Chandra i mage

of the galaxy-taycpaotnat.sdbhecX i s

produced by hot gas swirling around the bl ack

hol e

Researchers estimated the mass of the black hol e

by studying the motion of cool gas near the center

of the galaxy wusing visible |Iight data from the CI a

Tel escope They used the Chandra data to figure

out the brirg@alytsneds hion XYas swirling

toward the black hole. They found that the outward push of

bl ack hole's inward pull of gravity, matching the pfopertie

Previously, a relationship has been noted between the mass
ties of stars in the cente of thei
tionship also holds for RGG 118 an
The bl ack hole in RGG 118 s near.|l
sive than the supermassivelblack h
of the Milky Way. It is algo about
sive than the heaviest blagk holes
ot her gal axies.
Astronomers are trying to nder st ar
bil-$olkmarss bl ack holes that] have be
from |l ess than a billion ygars aft
bl ack hole in RGG 118 givefg astron
to study a nearby small super massi
the first generation of black hole
with current technology.
Astronomers think that s eErmassi v
form when a | arge cloud ofjfjgas, wei
100,000 times that of the Bun, col
Many of these black hole sgpeds the
|l arger supermassive black hol es A
massive black hole seed copuld come
about 100 times the Sun's mas s, t h
a black hole after it runsjout of
Researchers will continue o | ook
bl ack holes that are compafable in
than the one in RGG 118 to] help che
options mentioned above an@gd refine
of how these objects grow.

Artist's Il lustratiaon of Black Hol e
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