Vendelinus Astronomy Newsletter
December 2006

Erwin Verwichte
Erwin.Verwichte@warwick.ac.uk
http://lwww.warwick.ac.uk/go/erwinerwichte/

(a4
Ll
—
o
Ll
—|
L
=
Ll
<
>
=
O
<
O
(a4
[T—
7p)
<
(72
-
=
—l
LLl
(&)
<
LLl
>

The European Extremely Large Telescope

(Artist's Impression) JES+
ESO PR Photo 46/06 (11 December 2008) © ESO ?

Contents

1 Solar System
1.1 Hot stuff on Venus! Venus Express sees right down to thehbésurface . . . . . . . .. .. ... ...
1.2 Geologists Finding a Different Mars Underneath . . . . ...... . ... ... ... ... .......
1.3 Mars Reconnaissance Orbiter Read Layered Cluesto @eamgMars . . . . .. ... .. ... .. ..
1.4 NASA Images Suggest Water Still Flows in Brief Spurtsoar . . . . . . .. ... ... ... ....
1.5 Scientists propose alternate model for plumeonEnagslad. . . . . . ... ... ... ... ... ..



(a4
Ll
e Vendelinus Astronomy Newsletter December 2006 CONTENTS
e
L
(75 1.6 Massive Mountain Range Imaged on Saturn’'s Moon Titan .. .. . . . . . . . . .. ... ... .... 8
; 2 Astrophysics 9
L PRYSIES
Z 2.1 Negative Vibes From Space . . . . . . . . e e 9
>_ 2.2 How Do Multiple-Star Systems Form? VLA Study Reveals tking Gun” . . . . ... .. ... ... 10
E 2.3 Heavy Stars Embedded in NGC 6357 . . . . . . . . . . e e 11
2.4 Metal Ring Round White Dwarf Solves Missing Planets Ruzz . . . . . . ... ... ... ... ... 11
O 2.5 No matter their size black holes "feed” inthe sameway ...... . ... ... ... ... ... .... 12
Z 2.6 Galaxy Evolution Explorer Sees Black Hole Munchona Star . . . . ... ... ... ........ 13
O 2.7 Do Galaxies Follow Darwinian Evolution? . . . . . . ... .. ... ... .. ............ 14
E 2.8 Group of galaxies found to bend the light of remotegalexi . . . . . . . ... ... ... ... .... 15
(7] 2.9 SWIFT Discovers New Kind of Black Hole Explosion . . . . . .. .. .. ... ........... 16
< 2.10 Very High Frequency Radiation makes Dark Matter Visibl . . . . . . . . ... ... ... ... ... 17
(7p) 2.11 Spitzer Picks Up Glow of Universe’s First Objects . . . . .. .. . .. ... ... . ... .. .... 18
-
Z 3 Space missions 19
: 3.1 COROTONISWAY . .« v v v o e e e e e e e e e e e e e e e e e 19
Ll 3.2 Planetary Society Offers 50,000 dollar Prize for Astefimgging Designs . . . . . . .. .. ... ... 20
0 3.3 JulesVernegoeshotandcold . . .. .. .. . . . . . e 21
z 3.4 TheRiseofaGiant . . . . . . . . . . . e e 23
g 3.5 NASA Unveils Global Exploration Strategy and Lunar Atebture . . . . . . .. .. ... ... .... 24
3.6  Mars Orbiter Photographs Spirit and Vikingsonthe Gobun. . . . . . . . .. .. ... ... ... .. 25
4 Internet websites 26
5 About Vendelinus and this newsletter 26




(a4
LLl
—
o
LLl
—|
L
=
L
<
>=
=
O
<
O
o
[—
(7p)
<
(72
-
=
—
L
(&)
<
LLl

Vendelinus Astronomy Newsletter December 2006 1 SOLAR SYSTEM

1 Solar System

than on Earth. Instead, the main temperature variationds du

to topography. Just like on Earth, mountain tops are colder,

whereas the lowlands are warmer. The ’only’ difference

1.1 Hot stuff on Venus! Venus Express seess that on Venus 'cold’ means 447 degrees Celsius, while
right down to the hell-hot surface ‘'warm’ means 477 degrees Celsius. Such high temperatures
are caused by the strongest greenhouse effect found in the

Source: ESA Press Release, December 14th, pPJ06 Solar System.

Thanks to ESA's Venus Express data, scientists obtained'thle VIRTIS results represent a major step forward in our
first large-area temperature maps of the southern hemisplagtempt to identify specific surface features on the surface
of the inhospitable, lead-melting surface of Venus. The ne# Venus”, said Jrn Helbert from the German Aerospace
data may help with searching and identifying 'hot spots’ d@enter’s (DLR) Institute of Planetary Research in Berlin,
the surface, considered to be possible signs of active nelc&ermany, and a member of the VIRTIS team. "By 'peel-
ism on the planet. ing’ off the atmospheric layers from the VIRTIS data, we
finally measure the surface temperature,” Helbert added

The results, presented today at the American Geophys|gz
Union (AGU) assembly in San Francisco, USA, were o
tained thanks to VIRTIS, the Visible and Infrared Therm
Imaging Spectrometer on board Venus Express.

To obtain this fundamental information about the s
face temperature, VIRTIS made use of the so-called
frared spectral 'windows’ present in the Venusian atm
sphere. Through these 'windows’ thermal radiation at s
cific wavelengths can leak from the deepest atmospheric|
ers, pass through the dense cloud curtain situated at abo
kilometres altitude, and then escape to space, where it
be detected by instruments like VIRTIS. In this way VIRTI
succeeded in looking through the thick carbon dioxide ¢
tain surrounding Venus and detected the heat directly entts
ted by the hot rocks on the ground. "We are very excited
about these results, as they represent a very important item
in the list of Venus Express’ and VIRTIS’ scientific objecEyentually, the VIRTIS team hopes to identify 'hot spots’
tives at Venus”, says Giuseppe Piccioni, one of the Prificiga the surface of Venus, possibly stemming from active vol-
Investigators of the VIRTIS experiment, from the Istituio tanoes. In the Solar System, besides Earth, active volsanoe
Astrofisica Spaziale e Fisica Cosmicain Rome, Italy.  have been observed only on lo, a satellite of Jupiter, on Nep-

The measurements, made in August 2006 over the ThelHide’s satellite Triton, and on Saturn’s_moon EncelaQus (in
and Phoebe Regions in the southern hemisphere of Ver}§,form of the so-called 'cryo-volcanism’). Venus is the
reveal temperature variations of 30 degrees between I¢@st likely planet to host other active volcanoes.

lands and mountain tops, correlating well with existing t(?r'] order to achieve this, the Venus Express scientistsestart
pographical radar data from previous missions. The Ther@bﬁnparing the maps of the Venusian topography obtained
Regionis a highland plateau located at 270 degrees East N NASAS Magellan orbiter in the early 1990s with the
gitude and at "’Pb"”t 37 degrees Soqth Iat.itl.Jde' Itis a r_eg' a gathered by VIRTIS. The Magellan topography maps
that ha_s experienced strong volcanic activity, at leashén Gllow for a rough prediction of the surface temperature, too
geologic past. Comparing these predictions with the measurements made
On Venus there are no day and night variations of the sby VIRTIS allows searching for hot spots that show even
face temperature. The heat is globally 'trapped’ under thiggher temperatures than the oven-hot surface, possibly in
carbon-dioxide atmosphere, with pressure 90 times higllérative of active volcanism.

Figure 1:Temperature maps of Venus’ surface
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This direct interdependence between temperature and
pography will enable scientists to derive new topograp
maps of the Venusian surface from temperature meast
ments. This will help in complementing the Magellan map

"Actually, when comparing our temperature map with tc
pographical data from Magellan, we are not only obtai
ing quite a good agreement, but we can even fill gaps tl
the Magellan and Venera 15 radar data sets left ope
concluded Pierre Drossart, the other Principal Investiga
of the VIRTIS experiment, from the Observatoire de Pal
Meudon, France.

1.2 Geologists Finding a Different Mars Un-
derneath

14.6°N 16.7°N 18.8°N 20.9°N
Source: JPL/NASA Press Release, December 13th,[200¢

Mars is showing scientists its older, craggier face buried t
neath the surface, thanks to a pioneering sounding radar
sponsored by NASA aboard the European Space Agenc
Mars Express orbiter.

25°N

Observations by the first project to explore a planet |
sounding radar strongly suggest that ancient impact crat
lie buried beneath the smooth, low plains of Mars’ northe
hemisphere. The technique uses echoes of waves that |
penetrated below the surface.

"It's almost like having X-ray vision,” said Dr. Thomas R.
Watters of the National Air and Space Museum’s Center {
Earth and Planetary Studies, Washington. "Besides findi
previously unknown impact basins, we've also confirme
that some of the subtle topographic depressions mapped 17N
viously in the lowlands are related to impact features.”

Studies of how Mars evolved aid understanding of eal
Earth. Some signs of the forces at work a few billion yea 15°N
ago are more evident on Mars because, on Earth, man
them have been obliterated during Earth’s more active res ~4400 -3800 -3200 -2600
facing by tectonic activity. Topography (m)

Watters and nine co-authors report the findings in the Deggyre 2: The top image is a radargram presenting data
14, 2006 issue of the journal Nature. collected by the Mars Advanced Radar for Subsurface and

The researchers used the orbiter's Mars Advanced Radar @t0spheric Sounding during the 1,886th orbit of the Eu-
Subsurface and lonospheric Sounding, which was provid@@€an Space Agency’s Mars Express orbiter. It shows
to the European Mars mission by NASA and the [taligg@rabolic-shaped echoes from the rim walls of a buried im-
Space Agency. The instrument transmits radio waves tR&€t basin. In the lower image, parabolic echoes project
pass through the Martian surface and bounce off featuredqfircular arcs on the surface and indicate the location of

the subsurface with electrical properties that contragi wp 210-kilometer-diameter (130-mile-diameter) impactibas
those of materials that buried them. buried by young lava flows in the Amazonis Planitia region.

204°E 206°E 208°E 210°E
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The findings bring planetary scientists closer to undetstaing Science Experiment, to seek the source of the mineral
ing one of the most enduring mysteries about the geologigpsum in dunes near the Martian north pole and clay min-

evolution of the planet. In contrast to Earth, Mars showseaals elsewhere. Gypsum and clay minerals are indicators of
striking difference between its northern and southern herfarmerly wet conditions.

spheres. Almost the entire southern hemisphere has rough,

heavily cratered highlands, while most of the northern herr(Bi h . ¢ h h . -
sphere is smoother and lower in elevation. ther new images from that camera show mysterious pitting

) ] in the layered terrain near the north pole. Nearby, a steep
Since the impacts that cause craters can happen anywlgjge exposing the layers appears to be shedding blocks of

on a planet, the areas with fewer craters are generally- inigy material that disappear instead of accumulating at the
preted as younger surfaces where geological processes pgy@m of the slope.

erased the impact scars. The abundance of buried craters
that the radar has detected beneath Mars’ smooth north-
ern plains means the underlying crust of the northern henfRbservations of the polar layered deposits are telling us
sphere is extremely old, "perhaps as ancient as the hea@iput the material properties there,” said Dr. Ken Herken-

cratered highland crust in the southern hemisphere”  hoff of the U.S. Geological Survey, Flagstaff, Ariz. "These

. . deposits record relatively recent climate variations omsyla
Learning about the ancient lowland crust has been challepgp . y N M
ike recent ice ages on Earth.

ing because that crust was buried first by vast amounts of
volcanic lava and then by sediments carried by episodic
flood waters and wind. The Shallow Subsurface Radar instrument on Mars Recon-
. . naissance Orbiter has begun probing through similar lay-
1.3 Mars Reconnaissance Orbiter Read Lay- ered deposits at Mars’ south pole. "The radar is penetrating
ered Clues to Changes on Mars through the entire thickness of these deposits and reggalin
the fine-scale internal layering,” said Dr. Roger Philligs o
Source: JPL/NASA Press Release, December 13th, [BD06)/3shington University, St. Louis, the deputy team leader
Layers on Mars are yielding history lessons revealed by f@r that instrument.
struments flying overhead and rolling across the surface.

Some of the first radar and imaging results from NASAsar from the poles, Opportunity is navigating the scalloped
newest Mars spacecraft, the Mars Reconnaissance Orbfigf,of Victoria crater about half a mile in diameter, stop-
show details in layers of ice-rich deposits near the polgsng at promontories along the way to look at cliff walls of
Observed variations in the layers’ thickness and composétjacent promontories. The top part of the stack of layers
tion will yield information about recent climate cycles oxposed in the cliffs appears to be rocky rubble thrown out-
the red planet. ward by the impact that dug the crater. "We see an abrupt

NASAs Mars Exploration Rover Opportunity has photransition between the jumbled-up material and intactrigye
tographed patterns in the layering of crater-wall cliffatth Pelow it that are still in place from before the impact,” said
are the clearest evidence of ancient sand dunes the roverfas>teve Squyres of Cornell University, Ithaca, N.Y., prin
seen since arriving at Mars nearly three years ago. The §#pal investigator for the rovers. Some of the intact layegri
ence team for Opportunity’s twin, Spirit, is using new oabit "eSembles fossilized dunes in the U.S. Southwest.
images of the rover’s surroundings to interpret how some

rocks with minerals altered by water fit into the area’s COryrit recently found water-altered minerals in disturbed

plex layered structure. soils and granular rocks near where the rover spent the Mar-
"The combination of instruments on Mars Reconnaissantn winter. An image of the region from Mars Recon-
Orbiter is such a great advantage,” said Dr. Jack Mustardnafissance Orbiter is aiding interpretation of how différen
Brown University, Providence, R.I. He is deputy principglarts of the terrain, such as a bright platform nicknamed
investigator for the Compact Reconnaissance Imaging Spg#teme Plate,” are related to others. "It appears likely that
trometer for Mars, a mineral-identifying instrument on Marhese rocks came from one or more volcanic explosions that
Reconnaissance Orbiter. Researchers are using minerapimduced 'Home Plate,” said Dr. Ray Arvidson, also of
formation from analyses of spectrometer observations; colfashington University, deputy principal investigator floe
bined with images from the orbiter's High Resolution Imagevers.
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High Resolution Imaging Science Experiment camera on
NASA'’s Mars Reconnaissance Orbiter shows the north po-
lar layered deposits at top and darker materials at bottom.

Image credit: NASA/JPL-Caltech/Univ. of Arizona

Dr. John Callas of NASA's Jet Propulsion Laboratory,

, Pasadena, Calif., project manager for the rovers, saice "Th

biggest news about the health of the rovers is that it is es-
sentially unchanged from nine months ago. Each rover has
operated more than 1,000 Martian days on the surface of
Mars. They are well past their original design life of 90
Martian days, and there is always the possibility that a-crit
cal component on either rover could stop functioning at any
time, so we operate the rovers with that in mind and value
each additional day they continue to work.”

1.4 NASA Images Suggest Water Still Flows
in Brief Spurts on Mars

Source: JPL/NASA Press Release, December 6th, )06

NASA photographs have revealed bright new deposits seen
in two gullies on Mars that suggest water carried sediment
through them sometime during the past seven years.

"These observations give the strongest evidence to date tha
water still flows occasionally on the surface of Mars,” said
Dr. Michael Meyer, lead scientist for NASA's Mars Explo-
ration Program, Washington.

Liquid water, as opposed to the water ice and water vapor
known to exist at Mars, is considered necessary for life. The
new findings heighten intrigue about the potential for mi-
crobial life on Mars. The Mars Orbiter Camera on NASA's
Mars Global Surveyor provided the new evidence of the de-
posits in images taken in 2004 and 2005.

"The shapes of these deposits are what you would expect to
see if the material were carried by flowing water,” said Dr.
Michael Malin of Malin Space Science Systems, San Diego.
"They have finger-like branches at the downhill end and are
easily diverted around small obstacles.” Malin is printipa
investigator for the camera and lead author of a report about
the findings published in the journal Science.

The atmosphere of Mars is so thin and the temperature so
cold that liquid water cannot persist at the surface. It woul
rapidly evaporate or freeze. Researchers propose that wate
could remain liquid long enough, after breaking out from an
underground source, to carry debris downslope before to-
tally freezing. The two fresh deposits are each several hun-
dred meters, or yards, long.

Figure 3: This false-color subframe of an image from fhe
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The light tone of the deposits could be from surface frogfe. Future missions may provide the answers,” said Ma-
continuously replenished by ice within the body of the dén.

posit.  Another possibility is a salty crust, which WOUI%Fsides looking for changes in gullies, the orbiter’s cam-

be a sign of water’s effects in concentrating the salts. . )

. LY ﬁra team assessed the rate at which new impact craters ap-
the deposits had resulted from dry dust slipping down the h h hed . |
slope, they would likely be dark, based on the dark tonesp%ar' The camera photographed approximately 98 percent

dust freshly disturbed by rover tracks, dust devils anchfre% Marﬁ n 1999harc11d appro_xw;g(t)zly _?_g percent Qf the pla?]et
craters on Mars. \évg? p ot.ograp ed again in 2006. The newer images show
resh impact craters, ranging in diameter from 2 meters
Mars Global Surveyor has discovered tens of thousandgpfeet) to 148 meters (486 feet) that were not present ap-
gullies on slopes inside craters and other depressionsp@giximately seven years earlier. These results have impor-
Mars. Most gullies are at latitudes of 30 degrees or highgint implications for determining the ages of features @n th
Malin and his team first reported the discovery of the gulliggirface of Mars. These results also approximately match
in 2000. To look for changes that might indicate present-dgpedictions and imply that Martian terrain with few craters
flow of water, his camera team repeatedly imaged hundresiguly young.
of the sites. One pair of images showed a gully that appeared
after mid-2002. That site was on a sand dune, and the gully5 ~ Scientists propose alternate model for
cutting process was interpreted as a dry flow of sand. plume on Enceladus

Source: University of lllinois Press Release, December
14th, 20045]

What'’s causing all the commotion on Enceladus?

Last year, when the Cassini spacecraft discovered an enor-
mous plume erupting on Enceladus, one of Saturn’s moons,
scientists speculated that liquid water lay at shallow ligpt
beneath the icy surface.

Now, as reported in the Dec. 15 issue of the journal Science,
researchers have proposed an alternate model to account for
this spectacular plume.

"With a diameter of only 300 miles, Enceladus is a tiny
moon; it would fit easily between Los Angeles and San
Francisco,” said Susan Kieffer, a geology professor and
planetary scientist at the University of Illinois at Urbana
Champaign, and lead author of the Science paper. "This tiny

) ) o _satellite should be cold and inactive, like our own moon. But
Figure 4:Enlarged view of a new gully deposit in a crater itk jgn't.”

Terra Sirenum. Image credit: NASA/JPL/Malin Space Sci- ) . )
ence Systems The surface of Enceladus is composed of water ice with

traces of carbon dioxide. Part of this surface does appear

Today's announcement is the first to reveal newly depositgg} 5 cratered like Earth's moon, Kieffer said. "The south
material apparently carried by fluids after earlier imagihg polar region, however, is geologically active, with many:su
the same gullies. The two sites are inside craters in thaquce features, indicating current activity.”

Sirenum and the Centauri Montes regions of southern Mars.
Kieffer, who holds a Charles R. Walgreen Jr. Chair at the U.

"These fresh deposits suggest that at some places and ti"LeIS has studied geysers and volcanoes on Earth; on lo, a
on present-day Mars, liquid water is emerging from benedth ’ ’

the ground and briefly flowing down the slopes. This poggtelhte of Jupiter; and on Triton, a satellite of Neptune.
sibility raises questions about how the water would stétystruments on the Cassini spacecraft revealed a gigantic
melted below ground, how widespread it might be, amiume of gas, water vapor and ice particles erupting from

whether there’s a below-ground wet habitat conducive Emceladus’ surface. Some of the ice escapes the moon’s

digitate
termination

B 2V
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feeble grasp and replenishes a ring of ice particles arodhdd Massive Mountain Range Imaged on Sat-
Saturn, called the "E ring.” urn’'s Moon Titan

Initial reports speculated that chambers of liquid watgr la

close to the moon’s surface and erupted in a giant geyser.

The water would be near freezing, so scientists dubbed $®urce: JPL/NASA Press Release, December 12th, [B)06
model "Cold Faithful,” after the familiar, but hotter, Old

Faithful geyser in Yellowstone National Park. . . .
The tallest mountains ever seen on Titan — coated with lay-

"A problem with this model,” Kieffer said, "is that 10 per-ers of organic material and blanketed by clouds — have been
cent of the plume consists of the gases carbon dioxide, jkaged by NASA's Cassini spacecraft.

trogen and methane. You might get a carbon dioxide-driven
liquid geyser there, but you can’t put this much nitrogen and
methane into liquid water at the low pressures found insi
Enceladus.”

e see a massive mountain range that kind of reminds me
of the Sierra Nevada mountains in the western United States.
) ) o This mountain range is continuous and is nearly 100 miles
Nitrogen and methane are nearly insoluble in liquid watgng » said Dr. Bob Brown, team leader of the Cassini vi-

but highly soluble in frozen water in an ice phase called,g| and infrared mapping spectrometer at the University of
clathrate. When clathrate is exposed to a vacuum, the @8Sona Tucson.

molecules burst out, ripping the ice lattice to shreds amd ca

rying the fragments away.
ying g Y During an Oct. 25 flyby designed to obtain the highest res-

Kieffer and colleagues have proposed an alternate modebQtion infrared views of Titan yet, Cassini resolved saefa
explain the plume on Enceladus. The gases in the plumeres as small as 400 meters (1,300 feet). The images
they propose, are qllssolved in a reservoir of clathrate undg e a large mountain range, dunes, and a deposit of ma-
the water ice cap in the south polar region. The clathraig;s| that resembles a volcanic flow. These data, together
model allows an environment that would be 80 to 100 dgsih, yadar data from previous flybys, provide new informa-

grees Celsius colder than liquid water, with a "Frigid Faithiq, o the height and composition of geologic features on
ful” plume emanating from clathrates, rather than from ligrji5p

uid water reservoirs.

"Exposed to near-vacuum conditions by fractures at ti€ritan were Earth, these mountains would lie south of the
south pole, the clathrates decompose violently, spewing @y jator, somewhere in New Zealand. The range is about
nitrogen, methane and carbon dioxide gases, and ice P kjlometers long (93 miles) and 30 kilometers (19 miles)
cles; as well as leaving fracture walls coated with water icgige and about 1.5 kilometers (nearly a mile) high. Deposits
said Kieffer, who is also a professor in the university's Ceg bright, white material, which may be methane "snow” or

ter for Advanced Study, one of the highest forms of campyg,oqures of some other organic material, lie at the top of
recognition. "Some ice particles and ice coatings evaporgie mountain ridges.

to produce the water vapor observed with the other gases,

she said. ] )
"These mountains are probably as hard as rock, made of icy

Active tectonic processes at the south pole cause Contmufﬁ%\terials, and are coated with different layers of orgghics

formation of cracks in the ice, through which many separalgiq pr | arry Soderblom, Cassini interdisciplinary stighn
vents create a plume. The total discharge is comparabl%ltcl)he U.S. Geological Survey, Flagstaff, Ariz
that of Old Faithful, but the plume is enormously bigger be- B ' ’ '

cause it is erupting at very low gravity into the near vacuum _
of space. He added, "There seem to be layers and layers of various

W that ks in Enceladus’ i oats of organic 'paint’ on top of each other on these moun-
€ Propose that cracks In Enceladus: ICe cap may pg, tops, almost like a painter laying the background on

opening and closing continupusly, producing the SpeCt%C'g;anvas. Some of this organic gunk falls out of the at-
ular plume we see reaching high above Enceladus Surf"""‘rﬁosphere as rain, dust, or smog onto the valley floors and

Kieffer said. "Even if conditions are as cold as our mod ountain tops, which are coated with dark spots that appear

suggests, there is no problem launching ice particles ir1.16()be brushed, washed, scoured and moved around the sur-
Saturn’s E-ring.” face” ' '
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scientists begin to see variations on the mountains, which
is essential to unraveling the mysteries of the geologie pro
cesses on Titan.

A fan-shaped feature, possibly a remnant of a volcanic flow,
is also visible in the infrared images. The radar instrument
imaged this flow and a circular feature from which the flow
seems to emanate on a previous flyby, but not in this level of
detail.

"The evidence is mounting that this circular feature is a vol
cano,” said Dr. Rosaly Lopes, Cassini radar team mem-
ber at NASAs Jet Propulsion Laboratory, Pasadena, Calif.
"With radar data alone, we identified it as a possible vol-
cano, but the combination of radar and infrared makes it
much clearer.”

Near the wrinkled, mountainous terrain are clouds in Tgan’
Figure 5:This composite image shows a massive mountgguthern mid latitudes whose source continues to elude sci-
range running just south of Titan’s equator. Image credigntists. These clouds are probably methane droplets that
NASA/JPL/University of Arizona may form when the atmosphere on Titan cools as it is pushed

The mountains probably formed when material welled @ye" the mountains by winds.

from below to fill the gaps opened when tectonic plates pdlhe composition of dunes that run across much of Titan is

apart, similar to the way mid-ocean ridges are formed atso much clearer. "The dunes seem to consist of sand grains
Earth. made of organics, built on water-ice bedrock, and there may

Separately, the radar and infrared data are difficult tarint&!SC b€ some snow and bright deposits,” Brown said.
pret, but together they are a powerful combination. In tA&an is a complex place and scientists are uncovering the
infrared images, one can see the shadows of the mountasesrets of the surface, one flyby at a time. Scientists hope to
and in radar, one can see their shape. But when combirget,more clues from the next Titan flyby, on Dec. 12.

2 Astrophysics

Harvard-Smithsonian Center for Astrophysics (CfA).

By learning more about the rich broth of chemicals found
in interstellar space, astronomers hope to explain how the
young Earth converted these basic ingredients into the es-
) ) _sential chemicals for life. This new finding helps to advance
Source: Harvard-Smithsonian Center for Astrophysicgienists’ understanding of the chemistry of the intéieste
Press Release, December 1st, 2006 medium, and hence the birthplaces of planets.

Astronom_ers have_discpv_ere(_j the first_ne_gatively Ch"’“gﬁlgCarthy worked with CfA colleagues Carl Gottlieb, Har-
moleculein space, identifying it from radio signals thatweshal Gupta (also from the Univ. of Texas), and Patrick Thad-

a mystery until now. While about 130 neutral and 14 POYaus to identify the molecular anion known as C6H-: a lin-

tively charge_d molepules are known to exist in mterstell Ar chain of six carbon atoms with one hydrogen atom at the
space, this is the first negative molecule, or anion, to

fid and an “extra” electron. Such molecules were thought
found. to be extremely rare because ultraviolet light that sufuse
"We've spotted a rare and exotic species, like the whispace easily knocks electrons off molecules. The large size
tiger of space,” said astronomer Michael McCarthy of thef C6H-, larger than most neutral and all positive molecules

2.1 Negative Vibes From Space
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known in space, may increase its stability in the harsh ce astronomers observed an object called L1551 IRS5,
mic environment. young, still-forming protostars enshrouded in a cloud «f ga

"The discovery of C6H- resolves a long-standing enign’?’é‘d dust, some 450 light-years from Earth in the direction of

in astrochemistry: the apparent lack of negatively chargil§ constellation Taurus. Invisible to optical telescopes
molecules in space,” stated Thaddeus. cause of the gas and dust, this object was discoveredin 1976

. . by astronomers using infrared telescopes. A VLA study in
The team first conducted laboratory experiments to det g'98 showed two young stars orbiting each other, each sur-

mine exactly what radio frequencies to use in their searg unded by a disk of dust that may, in time, congeal into a
Then, they used the National Science Foundation’s Rob Ltem of planets

C. Byrd Green Bank Telescope to hunt for C6H- in celestia
objects. In particular, they targeted locations in whicl-pr

vious searches had spotted unidentified radio signals at i and Takakuwa re-examined the system, using improved
appropriate frequencies. technical capabilities that greatly boosted the qualityefr
They found C6H- in two very different locations-a shell dmages. "In the earlier VLA study, only half of the VLAs
gas surrounding the evolved red giant star IRC +1021631@ antennas had receivers that could collect the radio waves
the constellation Leo, and the cold molecular cloud TMCalt a frequency of 43 GigaHertz (GHz), coming from the
in Taurus. The presence of the anion in both regions shadusty disks. When we re-observed this system, all the an-
that the chemical processes that form C6H- are ubiquitotginas could provide data for us. In addition, we improved

It also suggests that other molecular anions are present tedlevel of detail by using the Pie Town, NM, antenna of
will be found in the near future. the Very Long Baseline Array, as part of an expanded sys-

"This finding is dramatic evidence that our understanding EﬁmeBL'gHsa'd- The implementation an“d ;)mprqvement of
interstellar chemistry is still quite rudimentary. It also- the Z recelving system was a collaborative program

plies that more molecular anions, perhaps many, may naworllithe GermanUng Pl,aan 'dnst:'tufje’sthl\? I\{Iexu;,al;n 'c\jl_a'
be found in the laboratory and in space,” said McCarthy. tional Autonomous University, and the U.S. National Radio
Astronomy Observatory.

2.2 How Do Multiple-Star Systems Form?

. Two popular theoretical models for the formation of
VLA Study Reveals "Smoking Gun” nop

multiple-star systems are, first, that the two protostads an
. their surrounding dusty disks fragment from a larger par-
Source: NRAG Press Release, December 15th, []06 ent disk, and, second, that the protostars form indepelydent
Astronomers have used the National Science Foundatiofyg| then one captures the other into a mutual orbit.

Very Large Array (VLA) radio telescope to image a young,

multiple-star system with unprecedented detalil, yielding

portant clues about how such systems are formed. MdSur new study shows that the disks of the two main proto-
Sun-sized or larger stars in the Universe are not single, ltars are aligned with each other, and also are aligned with
our Sun, but are members of multiple-star systems. Abke larger, surrounding disk. In addition, their orbitaltioa
tronomers have been divided on how such systems can foresembles the rotation of the larger disk. This is a 'smoking
producing competing theoretical models for this process.gun’ supporting the fragmentation model,” Lim said.

The new VLA study produced a "smoking gun” supporting
one of the competing models, sa_|d Jeremy L|_m, Qf _the .Ipl_owever, the new study also revealed a third young star with
stitute of Astronomy & Astrophysics, Academia Sinica, in o . . T .
o . S a dust disk. "The disk of this one is misaligned with those of
Taipei, Taiwan, whose study, done with Shigehisa Takakuyya . ] .
. . . %e other two, so it may be the result of either fragmentation
of the National Astronomical Observatory of Japan, is PUb- - oture ” Takakuwa said
lished in the December 10 issue of the Astrophysical Jour- prure, ’

nal.

Ironically, their discovery of a third, previously-unknaw The misalignment of the third disk could have come through
young star in the system may support a second theorgtiavitational interactions with the other two, larger, foro
cal model. "There may be more than one way to makestars, the scientists said. They plan further observations
multiple-star system,” Lim explained. try to resolve the question.

10
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However, Hubble Space Telescope high-resolution images
of the star show that it is really two stars orbiting one an-
other (inset pictures at top right and bottom right). They ar
estimated to each be 100 solar masses.

In addition, spectroscopic observations with ground-tase
telescopes further reveal that one of the stars is actually a
tight binary that is too compact to be resolved even by Hub-
ble. This divides the estimated mass for Pismis 24-1 among
the three stars. Although the stars are still among the heavi
est known, the mass limit has not been broken thanks to the
multiplicity of the system.

Figure 6: Proposed Formation Process for L1551 IRS!
CREDIT: Bill Saxton, NRAO/AUI/NSF

"We have a very firm indication that two of these protd=igure 7:Emission nebula NGC 6357. Image credit: Hub-
stars and their dust disks formed from the same, larger disle

like cloud, then broke out from it in a fragmentation prorhe observations were performed by a team of astronomers
cess. That strongly supports one theoretical model for h@s by J. Maz Apellniz of the Instituto de Astrofsica de An-
multiple-star systems are formed. The misalignment of thgjuca in Spain. The team imaged Pismis 24-1 with Hub-
third protostar and its disk leaves open the possibility thap|e’s Advanced Camera for Surveys in April 2006.

could have formed elsewhere and been captured, and W?h"e images of NGC 6357 were taken with Hubble’s Wide
continue to work on reconstructing the history of this fasc'|__ie|d and Planetary Camera 2 in April 2002

nating system,” Lim summarized.
. 2.4 Metal Ring Round White Dwarf Solves
2.3 Heavy Stars Embedded in NGC 6357 Missing Planets Puzzle

Source: Hubble News, December 11th, 2(8)6 Source: University of Warwick Press Release, December
The small open star cluster Pismis 24 lies in the core of tAénd, 200410]

large emission nebula NGC 6357 in Sagittarius, about 8,08&rophysicists at the University of Warwick have found an
light-years away from Earth. Some of the stars in this clusighusual ring of metal-rich gas orbiting very close around
are extremely massive and emit intense ultraviolet ramfiati 3 white dwarf star. The presence of the ring helps solve a

The brightest object in the picture is designated Pismis 2foblem for astronomers who, up till now, have been puz-

1. It was once thought to weigh as much as 200 to 300 scfid by the apparent absence of planets around white dwarf
masses. This would not only have made it by far the mg¥@rs- Their research is published today in the Friday De-
massive known star in the galaxy, but would have put it cof€MPer 22nd edition of the journal Science.

siderably above the currently believed upper mass limit ©fie research team led by Dr Boris Gansicke and Professor
about 150 solar masses for individual stars. Tom Marsh from the University of Warwick’s Department

11
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of Physics found this unusual gas disc around a relativéilyding conclusive evidence for another system harbouring
young white dwarf star called SDSS1228+1040. It is Isuch a disc. The rarity of such a ring made from a disrupted
cated in the constellation Virgo and it is around 463 liglaisteroid tells us that the majority of planetary systems may
years distant from our solar system. The star became a whotak quite different from our own Solar system. They may
dwarf around 100 million years ago, and is still fairly hatot have asteroid belts at all, or not as far out as it is the
with a surface temperature around 22000 degrees. case in the Solar system, or they may not have planets at
The team observed double-peaked emission lines Supeﬁ}hqh.great d.istances as Mars or Jupiter. This conclusion is
posed on the white dwarf's starlight caused by iron, mag nsistent with the current k_nc_JWIedge on extrasolar penet
ound around others stars similar to the Sun, where the vast

sium and calcium from material in the vicinity of the star.”~. ™. . .
This indicated that they were dealing with a disc of met najority of the exo-planets are in very close orbits around
t ?ir host stars.

gas orbiting close around the star (around 1.2 solar radii
roughly half a million miles). The observations also sho
that we are looking nearly edge-on to the ring around t
white dwarf.

The likely origin of the disc is an asteroid, of at least 5@kil
metres in size, which approached close enough to the stg
be broken up by tides generated from the gravitational for(
of the white dwarf. Those disrupted remains then entere
close orbit around the star and is evaporated by the radia
from the white dwarf.

White dwarfs begin as a star similar to our sun (or a s
up to 8 times bigger than our sun). Late in the star’s life
swells into a red giant probably destroying any inner plgng
at orbits such as those of Mercury and Venus and push
out other planets and asteroids to a more distant orbit t
before. Here is a link to some simple diagrams explaini
this: [11]

In the evolution of what is today a white dwarf, the proge
itor of SDSS1228+1040 will have destroyed all planeta
material out to a distance of 1000 solar radii (roughly 5(
million miles), but asteroids still exist today at largesdi
tances. To destabilise an asteroid from an orbit that far g
it needs the gravitational force of a larger object, such a
relatively massive planetesimal, or a genuine planet. &/
the presence of asteroids around white dwarf has been gaas
pothesized before, the case of SDSS1228+1040 provides
first clear proof of the debris of a planetary disc around a

white dwarf, and provides an example of what our own Sbigure 8:Ring around white dwarf.Picture by Mark A. Gar-
lar system may look like in around 5 to 8 billion years.  lick

This "metal” disc around SDSS1228+1040 appears to be&5 N matter their size black holes "feed” in
relatively rare. Before their study, three white dwarfg, @fu the same way

a study of a few hundred, were suggested to be surrounded
by planetary debris material. However, in none of tho .
three cases could a definite proof of an asteroid origin %egurce. PPARC News, December 6th, 20
made due to the lack of information on the geometry aiRésearch by UK astronomers, published today in Nature

the chemical abundance of the material found in the vici(¢th December 2006) reveals that the processes at work in
ity of these stars. As part of their study, the Warwick teabiack holes of all sizes are the same and that supermassive

investigated data for 500 additional white dwarfs withotlack holes are simply scaled up versions of small Galactic

12
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black holes. is the same in black holes of all sizes. By measuring the

For many years astronomers have been trying to understaff@racteristic timescale and the accretion rate, the team a
the similarities between stellar-mass sized Galactickola@|U€S this simple relationship can help determine black hole
hole systems and the supermassive black holes in acfiRsses where other_methods are very d|ff|cult_, for example
galactic nuclei (AGN). In particular, do they vary fundamen obscured AGN or in the much sought after intermediate

tally in the same way, but perhaps with any characterisft2ss black holes.

timescales being scaled up in proportion to the mass of #fessor McHardy continues: "Accretion of matter into a
black hole. If so, the researchers proposed, we could detgack hole produces strong X-ray emission from very close
mine how AGN should behave on cosmological timescalgs the black hole itself. So, studying the way in which

by studying the brighter and much faster galactic systemshe X-ray emission varies with time, known as the X-ray

Professor lan McHardy, from the University of Southamﬂjghtcurve_s, provides one of the best ways of understanding
ton, heads up the research team whose findings are gli-behaviour of black holes.

lished today (along with colleagues Dr Elmar Koerding, Dt has been known for over two decades that characteristic
Christian Knigge, Professor Rob Fender and Dr Phil Uttleymescales can be seen in the X-ray lightcurves of Galactic
currently working at the University of Amsterdam). Theiplack hole systems. The timescales are short (less than sec-
observations were made using data from NASA's Rossi 8nd) and so can be found in short observations. However to
ray Timing Explorer and XMM Newton’s X-ray Observafind the equivalent timescales in AGN is much harder as we
tory. must observe for months or years.”

Professor McHardy comments, "By studying the way i .
which the X-ray emission from black hole systems varie ,'6 Galaxy Evolution Explorer Sees Black

we found that the accretion or ‘feeding’ process - where ~ Hole Munch on a Star

the black hole is pulling in material from its surroundings

- is the same in black holes of all sizes and that AGN ag@urce: JPL/NASA Press Release, December 5th, AG)6
just scaled-up Galactic black holes. We also found that thgjiant black hole has been caught red-handed dipping into
way in which the X-ray emission varies is strongly correr cosmic cookie jar of stars by NASAs Galaxy Evolution
lated with the width of optical emission lines from blaclexplorer. This is the first time astronomers have seen the
hole systems.” whole process of a black hole eating a star, from its first to

He adds, "These observations have important implicatiot@arly final bites.

for our understanding of the different types of AGN, as clasrhis type of event is very rare, so we are lucky to study the
sified by the width of their emission lines. Thus narrowntire process from beginning to end,” said Dr. Suvi Gezari
line Seyfert galaxies, which are often discussed as being Bfthe California Institute of Technology, Pasadena, Calif
usual, are no different to other AGN; they just have a smallggzari is lead author of a new paper appearing in the Dec.
ratio of mass to accretion rate.” 10 issue of Astrophysical Journal Letters.

For perhaps thousands of years, the black hole rested qui-
etly deep inside an unnamed elliptical galaxy. But then a
star ventured a little too close to the sleeping black hote an
was torn to shreds by the force of its gravity. Part of the
shredded star swirled around the black hole, then began to
plunge into it, triggering a bright ultraviolet flare thateth
Galaxy Evolution Explorer was able to detect.

Today, the space-based telescope continues to perigdicall
Figure 9: An Artist’'s impression of an intermediate sized@atch this ultraviolet light fade as the black hole finishes
black hole. Credit: NASA Goddard the remaining bits of its stellar meal. The observation$ wil
timately provide a better understanding of how black kole

The research shows that the characteristic timescale eka J : .
olve with their host galaxies.

linearly with black hole mass, but inversely with the accr&
tion rate (when measured relative to the maximum possibiléis will help us greatly in weighing black holes in the uni-
accretion rate). This result means that the accretion psoceerse, and in understanding how they feed and grow in their

13
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host galaxies as the universe evolves,” said Dr. Christop
Martin of Caltech, a co-author of the paper and the princif
investigator for the Galaxy Evolution Explorer.

In the early 1990s, three other resting, or dormant, bla
holes were suspected of having eaten stars when the |
German-American-British Rntgen X-ray satellite picked
X-ray flares from their host galaxies. Astronomers had
wait until a decade later for NASA's Chandra X-ray Obse
vatory and the European Space Agency’s XMM-Newton
ray observatory to confirm those findings, showing that t
black holes’ X-rays had faded dramatically — a sign thasst:
were swallowed.

Figure 10:This artist’s concept shows a supermassive black
hole at the center of a remote galaxy digesting the remnants
Now, Gezari and her colleagues have, for the first timef a star. Image credit: NASA/JPL-Caltech

watched a similar feeding frenzy unfold, as it happensihe star just couldn't hold itself together,” said Gezari,
through the ultraviolet eyes of the Galaxy Evolution Exgqding, "Now that we know we can observe these events

plorer. They used the telescope’s detectors to catch anyth ultraviolet light, we've got a new tool for finding mote.
traviolet flare from a distant galaxy, then watched the ﬂarr%I
diminish over time, as the galaxy’s central black hole con-
sumed the star. Additional data from Chandra, the Canad

France Hawaii Telescope in Hawaii and the Keck Telescoﬁéa, ed 4 billion light-years away in the Bootes consteliatio

also in Hawaii, helped the team chronicle the eventinmyg-7 Do Galaxies Follow Darwinian Evolu-
tiple wavelengths over two years. tion?

e newfound feeding black hole is thought to be tens of
illions times as massive as our sun. Its host galaxy is lo-

Source: ESO Press Release, December 6th, D06
Black holes are heaps of concentrated matter whose grgVt syrvey Provides New Insight into Formation of Galax-
ity is so strong that even light cannot escape. Supermgse
sive black holes are believed to reside at the cores of every

galaxy, though some are thought to be more active than old”%—{”g VIMOS on ESO’s Very Large Telescope, a team of

ers. Active black holes drag surrounding material into thefi €1 and Italian astronomers have shown the strong influ-
heating it up and causing it to glow. Dormant black hole€Nce the environment exerts on the way galaxies form and

like the one in our Milky Way galaxy, hardly make a peeﬁVOIVe' The scientists have for the first time charted remote
so they are difficult to study. ’ parts of the Universe, showing that the distribution of gala

ies has considerably evolved with time, depending on the
galaxies’ immediate surroundings. This surprising discov

, ) ery poses new challenges for theories of the formation and
That's why astronomers get excited when an unsuspectgqé'ution of galaxies
nt '

star wanders too close to a dormant black hole, an event , ) o
thought to happen about once every 10,000 years in a tg[Fl_‘)l_e nature versus nurture’ debate is a hot topic in human

ical galaxy. A star will flatten and stretch apart when %sychqlogy. But astro_nomers too face similar conundrums,
nearby black hole’s gravity overcomes its own self-gravit)) Particular when trying to solve a problem that goes to
The same phenomenon happens on Earth every day, a Reaery hegrt of cosmological theorle_s: are the galfa_X|es we
moon’s gravity tugs on our world, causing the oceans to rigg€ today simply the product of the primordial conditions in
and fall. Once a star has been disrupted, a portion of gich they formed, or did experiences in the past change the
gaseous body will then be pulled into the black hole af@th of their evolution?

heated up to temperatures that emit X-rays and ultravioleta large, three-year long survey carried out with VIMOS,
light. the Visible Imager and Multi-Object Spectrograph on ESO’s

14
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VLT, astronomers studied more than 6,500 galaxies oveTlaey conclude that the connection between galaxies’ cplour
wide range of distances to investigate how their propertiesninosity and their local environmentis not merely a résul
vary over different timescales, in different environmeand  of primordial conditions "imprinted’ during their formain

for varying galaxy luminosities. They were able to build anbut just as for humans, galaxies’ relationship and interac
atlas of the Universe in three dimensions, going back mdi@ns can have a profound impact on their evolution.

than 9 billion years.

This new census reveals a surprising result. The coloar‘-8 Group of galaxies found to bend the light

density relation, that describes the relationship betviken of remote galaxies
properties of a galaxy and its environment, was markedly
different 7 billion years ago. The astronomers thus fouPurce: CFHT Press Release, December 22nd, 208)6

that the galaxies’ luminosity, their initial genetic propes, The discovery of a new class of gravitational lenses,
and thg enwro_nments they reside in have a profound impagt groups of galaxies, by an international team of as-
on their evolution. tronomers using the Canada-France-Hawaii Legacy Survey
"Our results indicate that environment is a key player {€FHTLS), comes 20 years after the publication in January
galaxy evolution, but there’s no simple answer to the 'ratut987 of the first image of a gravitational arc, made also at
versus nurture’ problem in galaxy evolution,” said OlivieEFHT with one of the first CCD cameras in operation at
Le Fevre from the Laboratoire d’Astrophysique de Magn observatory. This discovery of gravitational arcs in the
seille, France, who coordinates the VIMOS VLT Deep Sugenter of galaxy groups is an important step in our under-
vey team that made the discovery. "They suggest that galasanding of the large scale structures of the universe.€élhes
ies as we see them today are the product of their inheraaw results will allow a better understanding of the distrib
genetic information, evolved over time, as well as complérn of the dark matter and the formation mechanisms of the
interactions with their environments, such as mergers.” groups of galaxies, structures intermediate in mass betwee

Scientists have known for several decades that galaxieg?rhax'es and clusters of galaxies.

the Universe’s past look different to those in the preset-dTwenty years ago at CFHT, French astronomers observed
Universe, local to the Milky Way. Today, galaxies can b@r the first time galaxies distorted in giant arcs at the cen-
roughly classified as red, when few or no new stars are betagof the most massive galaxy clusters. These observations
born, or blue, where star formation is still ongoing. Moresroughtto light one of the most spectacular effects of what i
over, a strong correlation exists between a galaxy’s colaalled "gravitational lensing”. According to Einsteinlse-

and the environment it resides in: the more sociable typmy of General Relativity, spacetime is curved by the pres-
found in dense clusters are more likely to be red than teace of matter. Therefore, the light passing close to an im-
more isolated ones. portant concentration of mass will be bent. When an ob-

By looking back at a wide range of galaxies of a variety SETVer, & galaxy cluster and a remote galaxy are in nearly

ages, the astronomers were aiming to study how this peBgfectalignment, the remote galaxy appears to the observe
liar correlation has evolved over time. as one or more luminous arcs resulting from the fusion of

o bl he | | images of the remote galaxy distorted and amplified by the
Using VIMOS, we were able to use the largest sample !alaxy cluster acting as a complex gravitational lens. The

galaxies currgntly available fqr this type of study,_and b hape, brightness and distribution of these gravitatiares
cause of the instruments ability to study many objects aja, ¢ inyajuable information on the mass distribution a th
time we obtained many more measurements than preV|oq§ sing cluster

possible,” said Angela lovino, from the Brera Astronomica _
Observatory, ltaly, another member of the team. Up to recently, only the most massive galaxy clusters and

The team’s discovery of a marked variation in the 'coloutrhe massive galaxies were the object of gravitational fensi

density’ relationship, depending on whether a galaxy studies. Intermediate-scale structures like the galaayigs

i .
d . . . sﬁould however be looked in order to better understand the
found in a cluster or alone, and on its luminosity, has mang . . .

olution of the structures in the Universe.

potential implications. The findings suggest for examp?e
that being located in a cluster quenches a galaxy’s abditySince the arrival of the MegaCam camera in 2003 on
form stars more quickly compared with those in isolatioMegaprime, the new CFHT prime focus, astronomers have
Luminous galaxies also run out of star-forming material been able to observe at once a large area of the sky (1 square
an earlier time than fainter ones. degree or 4 Full Moon) in 340 MegaPixel digital images
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with an unprecedented resolution for such a field of vierid burst exhibits properties of the two known classes of
The Canadian and French communities decided to pull thggmma-ray bursts yet possesses features that remain unex-
resources together and to devote 500 nights of telescptsned.

time over five years to a large project, the CFHT Legacy

Survey, which will cover around 1 percent of the sky visiolASA'S Swift first discovered the burst on June 14. Since
from Hawaii. the Swift finding, more than a dozen telescopes, including

the Hubble Space Telescope and large ground-based obser-
vatories, have studied the burst.

"We have lots of data on this event, have dedicated lots
of observation time, and we just can't figure out what ex-
ploded,” said Neil Gehrels of NASA Goddard Space Flight
Center in Greenbelt, Md., lead author on one of four reports
appearing in this week’s edition of the journal Nature. "All
the data seem to point to a new but perhaps not so uncom-
mon kind of cosmic explosion.”

Gamma-ray bursts represent the most powerful known ex-
plosions in the universe. Yet they are random and fleeting,
never appearing twice. Scientists have only recently begun
to understand their nature.

Such bursts typically fall into one of two categories, lomg o

short. The long bursts last more than two seconds and ap-
pear to be from the core collapse of massive stars forming
a black hole. Most of these bursts come from the edge of
the visible universe. The short bursts, which are under two
seconds and often last just a few milliseconds, appear to be
Figure 11:Galactic lens in action. Image credit: CFHT the merger of two neutron stars or a neutron star with a black

Thanks to a careful inspection aimed at detecting gravif{!®: Which subsequently creates a new or bigger black hole.

tional arcs in one fourth of the CFHTLS, the team has be . .
able to detect for the first time numerous arcs around galaﬁlne hybrid burst, called GRB 060614, after the date it was

groups. This unexpected discovery provides for the ﬁé tected, originated from within a galaxy 1.6 billion light

time direct information on the structure of galaxy grou ears away in the southern constellation Indus. The burst

which are key environments in the formation of structur %sted for 102 seconds, placing it soundly in long-burst ter

in the Universe. Scientists will be able to understand tH ory. But the burst lacked the hallmark of a supernova,

role of dark matter in the evolution of these groups and IlStar explosion, commonly seen shortly after long bursts.

the mass concentrations that make the large structures o 1o the burst_s host galaxy has a low star-formation rate
Universe. with few massive stars that could produce supernovae and

long gamma-ray bursts. "This was close enough to detect
29 SWIFT Discovers New Kind of Black a supernova if it existed,” said Avishay Gal-Yam of Cal-
Hole Explosion tech, Pasadena, Calif., lead author on another Naturetrepor
"Even Hubble didn't see anything.”

Source: NASA News, December 20th, 2[10% ) i L )

o i _ _ Certain properties of the burst concerning its brightness a
Scientists using NASA data are studying a newly recognizgl 4rrival time of photons of various energies, called the
type of cosmic explosion called a hybrid gamma-ray burgly |yminosity relationship, suggest that burst behaversm
As Wlt.h other gamma-ray bursts, this hybrid blast is likelie 4 short burst (from a merger) than a long burst. Yet no
signaling the birth of a new black hole. theoretical model of mergers can support a sustained eeleas
It is unclear, however, what kind of object or objects exf gamma-ray energy for 102 seconds. "This is brand new
ploded or merged to create the new black hole. The Hgsritory; we have no theories to guide us,” said Gehrels.
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BAT inital This effect was first observed in 1919 for the light of distant
AT e stars passing close to the surface of the Sun, proving Ein-
stein’s theory of gravity to be a better description of rigali
than Newton’s. The bending causes a detectable distortion
of the images of distant galaxies analogous to the distortio
of a distant scene viewed through a poor window-pane or
reflected in a rippled lake. The strength of the distortiom ca
be used to measure the strength of the gravity of the fore-
ground objects and hence their mass. If distortion measure-
ments are available for a sufficiently large number of distan
galaxies, these can be combined to make a map of the entire
Figure 12: foreground mass.

The burst is perhaps not unprecedented. Archived data frohis technique has already produced precise measurements
the Compton Gamma-Ray Observatory in the 1990s possfithe typical mass associated with foreground galaxies, as
bly reveal other hybrid "long-short” bursts, but no follavp- well as mass maps for a number of individual galaxy clus-
observations are available to confirm this. Johan Fynbotefs. It nevertheless suffers from some fundamental limi-
the Niels Bohr Institute in Copenhagen, also lead authoritions. Even a big telescope in space can only see a lim-
a Nature report, suggests that a burst from May of this yé@d number of background galaxies, a maximum of about
was also long, but had no associated supernova. 100,000 in each patch of sky the size of the Full Moon. Mea-

Scientists remain divided on whether this was a long-shgHéments of about 200 galaxies must be averaged together

burst from a merger or a long burst from a star explosié?i detect th_e gravitational d|stor§|on S|gn.al, so the sewll

with no supernova. Most conclude, however, that some n@l@ for which the mass can be imaged is about 0.2 percent

process must be at play either the model of mergers creaﬁ?\?‘ of the Full Moon. The resulting images are unaccept-
y

second-long bursts needs a major overhaul, or the prog blurred and are too grainy for many purposes. For ex-
tor star from an explosion is intrinsically different fromet 2MPle, only the very largest lumps of matter (the biggest
kind that make supernovae. clusters of galaxies) can be spotted in such maps with any

_ . . confidence. A second problem is that many of the distant
"We siphoned out all the information we could from GRByjaxjes whose distortion is measured lie in front of many
060614,” said Massimo Della Valle of the Osservatorio Agf the mass lumps which one would like to map, and so are
trofisico di Arcetri in Firenze, Italy, another lead authar o affected by their gravity. To make a sharp image of the
a Nature report. "All we can do now is wait for the neXfass in a given direction requires more distant sources and
nearby hybrid burst” requires many more of them. MPA scientists Ben Metcalf

. _ and Simon White have shown that radio emission coming to
2.10  Very High Frequency Radiation makes us from the epoch before the galaxies had formed can pro-

Dark Matter Visible vide such sources.

Source: Max Planck Society Press Release, December 14#pput 400,000 years after the Big Bang, the Universe had
2006[17] cooled off sufficiently that almost all its ordinary matter
ned into a diffuse, near-uniform and neutral gas of hy-

. . . tu
The stars and gas which are seen in galaxies account for qﬂ&gen and helium. A few hundred million years later grav-

a few percent of the gravit_ating material in_ th_e_ UniversE. had amplified the non-uniformities to the point where
Most of the rest has remained stubbornly invisible andt e first stars and galaxies could form. Their ultraviolet

now thought to be made of a new form of matter NEVET Yfdht then heated the diffuse gas back up again. During
zeen Of? E_arthh Res;archers;t :]he Max Plhanck '”Sf;'“_“et 5 reheating and for an extended period before it, the dif-

_strop.ysws ave discovered, nowever, that a su ICIeNkse hydrogen was hotter or cooler than the radiation left
big radio telescope could make a picture of everything thtﬂ;er from the Big Bang. As a result it must have absorbed

gravitates: rivalling t_he imag‘?s made by optical telessopéar emitted radio waves with a wavelength of 21 cm. The
of everything that shines (online: 28. November 2006). expansion of the Universe causes this radiation to be vis-

As light travels to us from distant objects its path is beitile today at wavelengths of 2 to 20 metres, and a num-
slightly by the gravitational effects of the things it passeber of low-frequency radio telescopes are currently being
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built to search for it. One of the most advanced is the La@lescopes which highlight only the tiny fraction of the mas
Frequency Array (LOFAR) in the Netherlands, a project iwhich emits radiation they can detect.

which the Max Planck Institute for Astrophysics is planning. qon't have to wait for the giant telescope to get unpar-

eled results from this technique, however. One of the
most pressing issues in current physics is to gain a better un

Matter causing gravitational derstanding of the mysterious Dark Energy which currently

to take a significant role, together with a number of othgn
German institutions.

drives the accelerated expansion of the Universe. Metcalf

; and White show that mass maps of a large fraction of the
Ef,‘;‘i‘ﬂ;:“ sky made with an instrument like SKA could measure the
/ properties of Dark Energy more precisely than any previ-
ously suggested method, more than 10 times as accurately
as mass maps of similar size based on gravitational distor-
tions of the optical images of galaxies.

2.11  Spitzer Picks Up Glow of Universe’s
First Objects

T 3 Source: JPL/NASA Press Release, December 18th, 2006
‘ S [18]

New observations from NASAs Spitzer Space Telescope
strongly suggest that infrared light detected in a priodgtu

) ] ) . originated from clumps of the very first objects of the uni-
Figure 13.The processes in the Universe after the Big Bangayse, The recent data indicate this patchy light is splat-
The radio waves are much older than the light of galaxiggred across the entire sky and comes from clusters of bright

From the distortion of the images (curved lines) - caused Ryynstrous objects more than 13 billion light-years away.
the gravitation of material between us and the light sources hi | he limit and i
- it is possible to calculate and map the entire foregroun e are pushing our telescopes to the limit and are tantaliz-

mass. Image: Max Planck Institute of Astrophysics Ingly close to getting a clear picture of the very first collec
tions of objects,” said Dr. Alexander Kashlinsky of NASA's

The pregalactic hydrogen has structures of all sizes whigleddard Space Flight Center, Greenbelt, Md., lead author
are the precursors of galaxies, and there are up to 100®@w0ftwo reports to appear in the Astrophysical Journal Let-
these structures at different distances along every linetefs. "Whatever these objects are, they are intrinsicaly i
sight. A radio telescope can separate these because strtedibly bright and very different from anything in existen
tures at different distances give signals at different olest today.”

wavelengths. Metcalf and White show that gravitational digsronomers believe the objects are either the first stars —
tortion of these structures would allow a radio telescopeﬁgmongous stars more than 1,000 times the mass of our
produce high-resolution images of the cosmic mass dislji, — or voracious black holes that are consuming gas and
bution which are more than ten times sharper than the bgsfling out tons of energy. If the objects are stars, then th
that can be made using galaxy distortions. An object singjpserved clusters might be the first mini-galaxies contain-
lar in mass to our own Milky Way could be detected all thgg a4 mass of less than about one million suns. The Milky
way back to the time when the Universe was only 5 p&fgay galaxy holds the equivalent of approximately 100 bil-

cent its present age. Such high-resolution imaging reguifign suns and was probably created when mini-galaxies like
a extremely large telescope array, densely covering amegiQese merged.

about 100 km across. This is 100 times the size planned i L .
for densely covered central part of LOFAR, and about Jdnis study is a thorough follow-up to an initial observation

times bigger than densely covered core of the Square Kif§ésented in Nature in November 2005 by Kashlinksy and

metre Array (SKA) the biggest such facility currently un_his team. The new analysis covered five sky regions and

der discussion. Such a giant telescope could map the @olved hundreds of hours of observation time.
tire gravitating mass distribution of the Universe, prong Scientists say that space, time and matter originated 13.7
the ultimate comparison map for images produced by othwltion years ago in a tremendous explosion called the Big

18
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Bang. Observations of the cosmic microwave backgrouawded city,” said Kashlinsky. "If you could turn off the
by a co-author of the recent Spitzer studies, Dr. John Matleéy lights, you might get a glimpse at the fireworks. We
of Goddard, and his science team strongly support this theve shut down the lights of the universe to see the outlines
ory. Mather is a co-winner of the 2006 Nobel Prize foof its first fireworks.”

Physics for this work. Another few hundred million yea
or so would pass before the first stars would form, endi . & O T
the so-called dark age of the universe. : | o

With Spitzer, Kashlinsky's group studied the cosmic i
frared background, a diffuse light from this early epod
when structure first emerged. Some of the light com
from stars or black hole activity so distant that, althoug
it originated as ultraviolet and optical light, its wavedghs
have been stretched to infrared wavelengths by the gro
space-time that causes the universe’s expansion. Othter
of the cosmic infrared background are from distant statlig
absorbed by dust and re-emitted as infrared light.

"There’s ongoing debate about what the first objects we
and how galaxies formed,” said Dr. Harvey Moseley of Go
dard, a co-author on the papers. "We are on the right trg
to figuring this out. We've now reached the hilltop and aft
looking down on the village below, trying to make sense
what's going on.”

Spitzer Space

E‘tlgure 14:The right panel is an image from NASA'’s Spitzer
Space Telescope of stars and galaxies in the Ursa Major
The analysis first involved carefully removing the lightrfto constellation. The left panel is the same image after stars,
all foreground stars and galaxies in the five regions of thalaxies and other sources were masked out. Image credit:
sky, leaving only the most ancient light. The scientistsith®ASA/JPL-Caltech/GSFC

studied fluctuations in the intensity of infrared brightsies
the relatively diffuse light. The fluctuations revealed asel
tering of objects that produced the observed light pattern
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Mather, who is senior project scientist for NASA's future
James Webb Space Telescope, said, "Spitzer has paved the
way for the James Webb Space Telescope, which should be
"Imagine trying to see fireworks at night from across able to identify the nature of the clusters.”

3 Space missions

international flavour. COROT was launched by a Soyuz-
Fregat from Baikonur in Kazakhstan at 15:23 CET. Status
reports on the mission are available from CNES at: [20]
What is COROT? COROT stands for 'Convection Rotation
and planetary Transits’. The name describes the mission’s

) scientific goals. ’Convection and rotation’ refer to thesbat
Source: ESA Press Release, December 27th, P#]6 lite’s capability to probe stellar interiors, studying theous-

Launched today from Kazakhstan, the unique astronofiifywaves that ripple across the surface of stars, a teckniqu
mission COROT is on its way. Its twin goals are to dé&alled asteroseismology. 'Transit’ refers to the techaiqu
tect exoplanets orbiting around other stars and to probe YHeereby the presence of a planet orbiting a star can be in-
mysteries of stellar interiors as never before. COROT idg{red from the dimming starlight caused when the planet
French national space agency (CNES)-led mission to whig#sses in front of it. To achieve its twin scientific objec-
ESA and European partners are adding a particularly strdivgs, COROT will monitor some 120 000 stars with its 30-

3.1 COROT on its way
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centimetre telescope. studied by COROT and analysis of the scientific data to

COROT will lead a bold new search for planets arourfiMe- ESA is playing a crucial role in the mission. It
other stars. In the decade since the first discovery in 1983 contributed the optics for the telescope positionetaat t

of an exoplanet (51 Pegasi b), more than 200 other S&eﬁart of the spacecraft and has carried out payload testing.

planets outside our solar system have been detected usihg telescope’s baffle was developed by a team at ESAs
ground-based observatories. The COROT space telesdegénical centre ESTEC. ESA has also provided the onboard
promises to find many more during its two-and-a-half-yedata processing units. And under this truly collaborative e
mission, expanding the frontiers of our knowledge towarétyt, a number of scientists from various European cousitrie
ever-smaller planets. - Denmark, Switzerland, the United Kingdom and Portugal -

Many of the planets COROT will detect are expected to Qé\ve been selected as Co-Investigators following open com-
%qtition. As a result of ESA's participation, scientisterfr

'hot Jupiters’, gaseous worlds. An unknown percentage! . i
those detected are expected to be rocky planets, maybejl'J Iglember States will aI§0 .be given ac?ess to COROT data.
few times larger than the Earth (or smaller, even). If CORGStatus reports on the mission are available from CNES at:
finds such planets, they will constitute a new class of plariét]

altogether.

While it is looking at a star, COROT will also be able tg;. 2 Planetary Society Offers 50,000 dollar
detect 'starquakes’, acoustic waves generated deep iaside . . . !
star that send ripples across its surface, altering itshbrig Prize for Asteroid Tagging Designs

ness. The exact nature of the ripples allows astronomer%Bchrce: The Planetary Society Press Release, December
calculate the star’s precise mass, age and chemical compor 200622] '

sition. COROT's European dimension The COROT mission . _ _

was first proposed by CNES back in 1996. A call for poteffoday at the fall meeting of the American Geophysical
tial European partners was issued in 1999. CNES gave H#jéion, The Planetary Society announced the launch of their
green light to build the spacecraft in 2000 and is now lea@POPhis Mission Design Competition, which invites partici

ing the mission. Its international partners are ESA, AastrPants to submit designs for a mission to rendezvous with and

Belgium, Germany, Spain and Brazil. "tag” a potentially dangerous near-Earth asteroid. Taggin
may be necessary to track an asteroid accurately enough to

CNES is respons@le for the overgll system and for ﬂ&‘aetermine whether it will impact Earth, and thus help fa-
launch contract with Franco-Russian company Starseffjiate the decision whether to mount a deflection mission
which is providing the Soyuz launch service. to alter its orbit. The Planetary Society is offering 50,000
dollars in prize money for the competition.

Apophis is an approximately 400 meter near-Earth object
(NEO), which will come closer to Earth in 2029 than the or-
bit of our geostationary satellites. On that pass, the aister
will be gravitationally perturbed to an unknown orbit, one
that could cause it to hit Earth in 2036.

"While the odds are very slim that this particular asteroid
will hit Earth in 30 years, they are not zero, and Apophis
and other NEOs represent threats that need to be addressed,
said Rusty Schweickart, Apollo astronaut, head of the Asso-
ciation for Space Explorers NEO committee.

Bruce Betts, The Planetary Society’s Director of Projects
said, "With this competition, we hope not only to gener-
ate creative thinking about tagging Apophis, but also to
Figure 15:Artist impression of COROT. Image credit: ESAtimulate greater awareness of the broader near-Eartbtobje

The contributions of the other international partners en§reat”
from the provision of hardware items to ground stationgery precise tracking may be needed to determine the prob-
complementary ground-based observation of targets todtlity of a collision in 2036. Such precise tracking may

”
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require "tagging” the asteroid, perhaps with a beacon -56,000 dollars in prize money will be awarded. The judges
transponder or reflector — or some other method. Exacthll determine how to distribute the award money among
how an asteroid could best be tagged is not yet known, more or more prize winners. At least 25,000 dollars will be
is it obvious. "Learning how to do this is the point of thewarded to the first prize winner. At least 5,000 dollars is
competition,” added Betts. reserved for the best submission received from a student
" 50,000 dollars that som€aMm (who is not precluded from winning the first prize), in

one will devise an innovative solution to the problem. Thhich all substantive work was performed by current stu-
prize money was contributed and competition made possiffts (high school, undergraduate, or graduate), with no
by Dan Geraci, a member of The Planetary Society BoardBP'€ than two faculty advisors. Remaining prize money
Directors, together with donations from Planetary Socigl§y2y Pe distributed as honorable mention awards.

members around the world. Geraci stated, "The time scal@ditionally, the first prize winner, or one member of the
may be unknown, but the danger of a near-Earth object ifitst prize winning team, will receive award travel, incladi
pact is very real. We need to spur the space community afghsportation, food, and lodging, to attend a future major
indeed all people into thinking about technical solutibns. science or engineering conference to present their results

The Planetary Society is conducting this competition in cg-
operation with the European Space Agency (ESA), NASQ;3 Jules Verne goes hot and cold

the Association of Space Explorers (ASE), the American

Institute of Aeronautics and Astronautics (AIAA), and thgource: ESA Press Release, December 14th, PXE]6
Universities Space Research Association (USRA). The $@r 21 days in a row, Jules Verne, the first Automated Trans-
ciety will present the winning entries to the world’s majofier Vehicle (ATV), has not only survived the most stringent
space agencies, and the findings of the competition will benditions of the space environment, but it has succegsfull
presented at relevant scientific and engineering confesentested on the ground its flight software and hardware under
If Apophis passes through a several hundred-meter wie toughest simulated c_:onditions o_f space vacuum, frgezin
"keyhole” in 2029, it will impact Earth in 2036. While temperatures and burning sun radiation. Juleg Verne AT\_/,
current estimates rate the probability of impact as very lolj€ Most complex spacecrgft ever develqped in Europe, is
Apophis is being used as an example to enable design Siug to make its inaugural flight atop an Ariane 5 in summer

broader type of mission to any potentially dangerous astéf07 0 re-supply the International Space Station. It hsts ju
oid. completed its most exhaustive test campaign at ESA'S test

. . _ . __facilities at ESTEC, in Noordwijk, the Netherlands.
The competition design scenario asks participants to imag-

ine that Earth-based observations of Apophis made over théarted on 22 November, the test campaign, with different
coming years are not sufficient to know whether the astécles of cold and hot phases, has been performed accord-
oid will or will not pass through the 2029 keyhole, and tha®d to schedule and the "behaviour’ of this complex space-
a better orbit determination is needed to know if a deflecti§RiP has been generally in line with the expected one when
mission is required. The competition requires that the tdgacting to the cold and hot environment”, said Bachisio
ging mission be designed to return information fast enougiere. the ESA ATV manager of Assembly Integration &
so that by the year 2017 space agencies could deternVggfication (AlV). "The successful completion of this test
whether they need to send a mission to deflect the asteG#@paign represents a major milestone for the ATV Pro-
from the keyhole. gramme.”

Teams or individuals intending to submit a proposal shouldhermal challenge The most challenging aspect of the test
submit a Notice of Intent to Propose by March 1, 2007. Thes been for Jules Verne ATV to keep its temperatures
deadline for proposals is August 31, 2007. within strict limits compatible with all the thousands part

f hardware which make up its sophisticated subsystems.
pecific software and new technology enable ATV to bal-
ce the temperatures on the spaceship and allow it to fly
oothly in the freezing darkness, the burning sunshine ra-
iation and in the vacuum of the orbital environment.

The Planetary Society is "betting

The Apophis Mission Design Competition is open to an
one from any country. Proposals may be submitted by i
dividuals or teams. The competition is open to teams frdth
academia and industry as well as student and private grod;
and to government groups or individuals not using gove

ment salaries to support their participation in the Contéétis like putting your computer laptop in the freezer, then

(see rules for details). exposing it to the Sun in the summer heat and back again to
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the freezer while you are continually using it”, explainednother objective of the test was to monitor the outgassing
one of the 35 Astrium and subcontractor engineers whbthe ATV, caused by some materials of the spaceship
are monitoring the spacecraft round the clock, seven dayisich, under vacuum conditions, release some internal
a week. gases that are usually trapped inside them. ATV gas sam-
les were collected during the tests in the vacuum chamber

Jules Verne is no laptop it is a 20-tonne spacecratt, the sgzn% will be later analyzed. The aerospace engineers want

of a double-decker bus, with do'zens of powerful computeirsbe sure that ATV gases do not contaminate the critical
and a large amount of electronics. Its software of one mil- . .
S . mechanisms of the spacecraft, like those that rotate tlae sol
lion lines of code makes it the largest and most elaborate . . .

. panels towards the Sun. Their rotation at different tempera
ever developed in Europe.

tures performed properly, even though the four solar panels

The 625 built-in thermal sensors and another 250 extra semre not mounted on the ATV for the test.
sors, especially added inside and around Jules Verne for
test, have been carefully monitoring that the temperatu

remain within their acceptable limits around the clock.

6}% thousand test sequences The main objective of the test
#3s to verify that under the thermal vacuum environment
all the hardware items are working together properly. To
At the same time, inside the huge 2 300 m Large Spaaehieve this goal for a complex spacecraft such ATV, the
Simulator (LSS) chamber, in-orbit environmental condiio development, tuning and validation by Astrium engineers of
and thermal cycles have been reproduced. A typical vabout one thousand test procedures and automated test se-
uum level of one-millionth of a millibar was achieved, thguences were required.

outside chamber temperature was lowered to minus 30Q
minus 80C according to the test cycle; and for short pe
ods, the Sun simulator was activated, providing a horizo
solar beam of 6-metre diameter, to radiate a powerful fl
of 1400 Watts per square metre on the dazzling white la
protecting Jules Verne.

State-of-the-art heat pipes The ATV consists of two ma
modules with their own temperature requirements. T
pressurized Integrated Cargo Carrier, with its 48m comp
ment dedicated to carry the entire re-supply cargo to 1
Station (with a maximum mass of 7 667 kg). This mo(
ule, which docks to the ISS, must remain between 20C &
30C between launch and docking, and during the attac
phase with the ISS, especially when refuelling propellant
transferred to the Station.

The non-pressurized avionics/propulsion module, whieh
cludes rocket engines, electrical power, electronics,-co
puters, communications and the avionics, has to remain be- . )

tween 0C and 40C. Figure 16:Jules Verne getting tested. Image credit: ESA

The avionics bay, which is the brain of the ATV, producé:sor example, during the test, ATV engineers also activated

its own heat from the large numbers of electronic equipme ?, .
and at the same time manages a very sophisticated syste (?8 rwas given to extend or retrac; the pr obe of the do_c k-
control overheating. "Thanks to 40 state-of-the-art \aga Ing §ystem, they were able to see it moving slowly, while
conductance heat pipes located in the avionics bay, the A1R9k'ng through the small LSS windows near the top of the
is able to carry away the heat and release the energy direﬁﬂ?cesmp'

into space or, otherwise, to warm up other parts in a vdrythe final days of testing, several simulated firings of the 3
economic fashion. This new technology means we can gegine thrusters were performed with helium gas, in order
rid of 50 percent more energy for the whole spaceship, aiodverify the proper interaction between the propulsion and
still maintain the right internal temperature environnientavionics subsystems. Additionally all the hardware needed
explains Patrick Oger, an Astrium thermal engineer. by ATV to perform emergency manoeuvres to avoid colli-
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sion with the ISS was tested during the thermal tests by sifithis fast pace has also been possible thanks to early con-
ulating the performance of four such manoeuvres. ceptual studies in Europe (such as the ESO OWL and the

"Thanks to these extensive tests, it has been possible-to F4fRO-50 studies) and research and development done in
idate the whole ATV, that is to say all the hardware Wh”%pllaboran_on W|th_a large numbero_f_European_mstltutes an

it was reacting to the harsh orbital conditions. At the sarfigh-tech industries to develop critical enabling teciorol
time we could check the complete performance of the hafi€S Within the framework of the EU FP6 programme and
ware and software needed for power and thermal control Yt significant contributions from all partners.

der close-to-space conditions”, says Marc Chevalier, the A

trium ATV manager of the Assembly Integration Test (AIT).

"This successful test will also show us some minor improvProvisionally dubbed E-ELT for the European Extremely
ments in the software procedures which it would be gooditarge Telescope, ESO’s innovative concept was presented
implement.” in detail two weeks ago to more than 250 European as-

In the coming weeks, about 50 gigabytes of test data stofenomers at a conference in Mars_ei!le. Their enthusiastic
during the 270 hours of functional testing performed durifg!come paved the way for the decision by the ESO Coun-
the thermal test, which have been archived, will be cangfuffll t0 move to the crucial next phase: detailed design of the
analyzed to be sure that any minor anomalies or bugs ftéfacility.

fully understood.

3.4 The Rise of a Giant "At the end of the three year Final Design Study, we will

. know exactly how everything is going to be built including
Source: ES(_) Pr-ess Release,-December %lth’ g6 a detailed costing,” said Cesarsky. "We then hope to start
ESO Council Gives Green Light to Detailed Study of theonstruction and have it ready by 2017, when we can install
European Extremely Large Telescope instruments and use it!”

European astronomy has received a tremendous boost with
the decision from ESO'’s governing body to proceed with de-

tailed studies for the European Extremely Large Telescog®e present concept, estimated to cost around 800 million

This study, with a budget of 57 million euro, will make iteyro, features as a baseline a telescope with a 42-m diame-
possible to start, in three years time, the constructiomof gr mirror, and is revolutionary.

optical/infrared telescope with a diameter around 40m that
will revolutionise ground-based astronomy. The chosen de-

sign is based on a revolutionary concept specially develope L . .
for a telescope of this size. A telescope of this size could not be built without a

o ] ) complete rethinking of the way we make telescopes,” said
"The decision by the ESO Council to go ahead with the dgxtherine Cesarsky.

sign study for an European Extremely Large Telescope is
a very exciting one for European astronomy,”, said Richard

Wade, President of the ESO Council. ) ) ] ]
) . ) The primary 42-m diameter mirror is composed of 906
Today is a great day because the ESO Council has autfigzagonal segments, each 1.45 m in size, while the sec-

rised us to go forward with the final design of the next ﬂa%'ndary mirror is as large as 6 m in diameter. In order to

ship telescope of ESO,", says Catherine Cesarsky, ESO'S Rjarcome the fuzziness of stellar images due to atmospheric

rector General. turbulence the telescope needs to incorporate adaptive mir
Since the end of last year, ESO has been working togethas into its optics. A tertiary mirror, 4.2 m in diameter,
with its user community of European astronomers and aslays the light to the adaptive optics system, composed of
trophysicists to define the new giant telescope needed bytihie mirrors: a 2.5-m mirror supported by 5000 or more ac-
middle of the next decade [1]. More than one hundred dsators able to distort its own shape a thousand times per
tronomers from all European countries have been involveecond, and one 2.7 m in diameter that allows for the final
throughout 2006, helping the ESO Project Offices to primmage corrections. This five mirror approach results in an
duce a novel concept, in which performance, cost, schedeteeptional image quality, with no significant aberratioms
and risk were carefully evaluated. the field of view.
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and technical contributions, making optimum use of glob-
ally available knowledge and resources to help energize a
coordinated effort that will propel us into this new age of
discovery and exploration.”

The Global Exploration Strategy focuses on two overarch-
ing issues: Why we are returning to the moon and what we
plan to do when we get there. The strategy includes a com-
prehensive set of the reasons for embarking upon human and
robotic exploration of the moon. NASAs proposed lunar
architecture focuses on a third issue: How humans might
accomplish the mission of exploring the moon.

In April 2006, NASA initiated development of the Global
Exploration Strategy in order to meet a congressional man-
date, as well as to accomplish goals outlined in the agency’s
strategic plan and the Vision for Space Exploration. The
strategy is evolving from a lengthy dialogue among more

The European Extremely Large Telescope

[uticks Impresaioh) *55 than 1,000 individuals, including experts from NASA and

ERNEY: Foo A5aI AT Coosbar £100) “ESC MEM 13 other space agencies, as well as non-governmental or-

ganizations and commercial interests. Experts from the

Australian, Canadian, Chinese, European, French, German,
The site of the E-ELT is not yet fixed as studies are still uritish, Indian, Italian, Japanese, Russian, South Korean

dergoing with a plan to make a decision by 2008. and Ukrainian space agencies participated.

Extremely Large Telescopes are considered worldwide NiKSA planners used the international group’s deliberation

one of the highest priorities in ground-based astrononag well as input from academia, private sector and private
They will vastly advance astrophysical knowledge, allayvircitizens as the basis for sketching a U.S. blueprint for a re-
detailed studies of subjects including planets aroundrothgrn to the moon. NASA's Lunar Architecture Team, char-

stars, the first objects in the Universe, super-massivekblagred in May 2006, concluded that the most advantageous
holes, and the nature and distribution of the dark matter asghroach is to develop a solar-powered lunar base and to lo-
dark energy which dominate the Universe. cate it near one of the poles of the moon. With such an out-

With a diameter of 42 m and its adaptive optics concept, tR@St, NASA can learn to use the moon’s natural resources to

E-ELT will be more than one hundred times more sensitij¥e Off the land, make preparations for a journey to Mars,
than the present-day largest optical telescopes, sucteasc@iduct awide range of scientific investigations and encour

Figure 17:The European Extremely Large Telescope

10-m Keck telescopes or the 8.2-m VLT telescopes. age international participation.
"This is really the beginning of a new era for optical andrhe architecture work has resulted in an understanding of
infrared astronomy,” said Catherine Cesarsky. what is required to implement and enable critical explo-

) ) ration objectives,” said Doug Cooke, deputy associate ad-
3.5 NASA Unveils Global Exploration Strat- ministrator, Exploration Systems Directorate. "This if al

egy and Lunar Architecture important as we continue the process we have begun and
better define the architecture and our various exploration
Source: NASA News, December 4th, 2[00 roles in what is a very exciting future for the United States
NASA on Monday unveiled the initial elements of th@nd the world.”

Global Exploration Strategy and a proposed U.S. lunar &s currently envisioned, an incremental buildup would be-
chitecture, two critical tools for achieving the nationisien gin with four-person crews making several seven-day vis-
of returning humans to the moon. its to the moon until their power supplies, rovers and living

NASA Deputy Administrator Shana Dale, who is guidinguarters are operational. The first mission would begin by

the long-term strategy development effort among 14 of th820- These would be followed by 180-day missions to pre-
world's space agencies, said, "This strategy will enable ifare for journeys to Mars.

terested nations to leverage their capabilities and fimhndihe proposed lunar architecture calls for robotic preaurso
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missions designed to support the human mission. These [ d
cursorsinclude landing site reconnaissance, naturalreso ~
assays and technology risk reduction for the human land

_r{‘_“Home Plate’
y

.
b =

-

Moving into 2007, NASA will continue to refine its lu-
nar architecture, maintaining the open dialogue initiated
2006, to enhance further the Global Exploration Strate(
NASAs goal is to enable a sustainable space explorat
effort in which participating organizations can achievéiin
vidual goals with mutually beneficial results.

34 _'t" Rover tracks
*%Spinit—> 4
i

3.6 Mars Orbiter Photographs Spirit and
Vikings on the Ground

Figure 18: Spirit rover at Gusev Crater. Image credit:
NASA/JPL-Caltech/Univ. of Arizona

Source: JPL/NASA Press Release, December 4th, [2&)6

New images from NASAs Mars Reconnaissance Orbity
show three additional NASA spacecraft that have landed
Mars: the Spirit rover active on the surface since Janus
2004 and the two Viking landers that successfully reac
the surface in 1976. The orbiter’s high-resolution came
took a dramatic photograph of Spirit’s twin rover, Opport
nity, at the edge of a Martian crater two months ago.

Besides providing new portraits of these robotic emissari
the images provide scientists valuable high-resolutiforin
mation about the surrounding terrain at each site. This aids

both in interpreting other orbital data and in planning\actiFigure 19:Viking 1 heat shield. Image credit: NASA/JPL-
ities for surface missions. Caltech/Univ. of Arizona
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4 Internet websites

[1] http://www.esa.int/esaCP/SEM4KXPJINVEdex 0.html

[2] http://lwww.jpl.nasa.gov/news/news.cfm?releasé62049

[3] http://iwww.jpl.nasa.gov/news/news.cfm?releasé62048

[4] http:/lwww.jpl.nasa.gov/news/news.cfm?releasé62045

[5] http://www.news.uiuc.edu/news/06/1214enceladus.h

[6] http://www.jpl.nasa.gov/news/news.cfm?releaseé&2047

[7] http://lwww.cfa.harvard.edu/press/prO631.html

[8] http://www.nrao.edu/pr/2006/multidisk/

[9] http://hubblesite.org/newscenter/archive/rels#2@06/54/image/a/

[10] http://www2.warwick.ac.uk/newsandevents/prelesrees/starring/

[11] http://deneb.astro.warwick.ac.uk/phsdaj/pultitanl/SDSS1228+1040/

[12] http://www.pparc.ac.uk/Nw/PRBlackhole.asp

[13] http://www.jpl.nasa.gov/news/news.cfm?releasiz144

[14] http://www.eso.org/outreach/press-rel/pr-200e¥5-06.html

[15] http://iwww.cfht.hawaii.edu/News/StrongLensing/

[16] http://www.nasa.gov/home/hgnews/2006/dec/BI6373Hybrid_Burst.html

[17] http://Iwww.mpg.de/english/illustrationsDocumatibn/documentation/pressReleases/2006/pressR20EE2 14/index. html
[18] http://www.jpl.nasa.gov/news/news.cfm?releasi62150

[19] http://www.esa.int/esaCP/SEMYOPQJNMitlex 0.html

[20] http://www.cnes.fr/coraen/

[21] http://www.cnes.fr/coraen/

[22] http://www.planetary.org/about/press/releas@d621213PlanetarySociety Offers 5000QPrize.html
[23] http://lwww.esa.int/fesaCP/SEMKL4QJNMEdex 0.html

[24] http://lwww.eso.org/outreach/press-rel/pr-200e¥6-06.html

[25] http://www.nasa.gov/home/hgnews/2006/dec/BEB61LESMD_Lunar Architecture.html
[26] http://lwww.jpl.nasa.gov/news/news.cfm?releagiffiz142

5 About Vendelinus and this newsletter

Vendelinus is the adult amateur astronomy section of thefanetarium in Genk, Belgium. Itis also a Flemish Amateur-
astronomy Club (VVS).The club exists officially since Jaryu2000 and is named after the Limburg astronomer Gottfried
Wendelen (1580-1667) born in Herk de Stad.

More information can be found at:

Europlanetarium, Planetariumweg 19, B-3600 Genk, tef®8B990 / fax: 089/307991
E-mail: Tony Dethier, antoine.dethier@skynet.be

Website: http://users.pandora.be/lode.stevens/viendéolks.html

The primary function of the Vendelinus Astronomy Newsletteto provide our members monthly with an overview of
the latest astronomical news, copied, pasted and packatgedrie newsletter, so that they don’t have to scan through th
websites themselves. Because the contents consists dafigirabpress releases, the language is English. The n#arsle
appears monthly at the beginning of the month and gives aan/w of news from the previous month. It comes in two
formats: as plain text and as a PDF document. In the latterdgrcolour figures are included. The newsletter is avaglabl
by email (if | agree to include you in my mailing list) and oretiveb at:

http://mww.warwick.ac.uk/go/erwin verwichte/amateur/vndnews/
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Erwin Verwichte
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