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Discovery Almost Ready for Re-launch. 
Following the tragic loss of the Space Shuttle 
Colombia and her crew in February 2003, the 
United States is almost ready for a test re-launch. 
In the early morning hours of Tuesday, March 29, 
Discovery rolled over from the Orbiter Processing 
Facility to the Vehicle Assembly Building (VAB) at 
NASA's Kennedy Space Centre. There it will be 
attached to its redesigned External Tank and twin 
Solid Rocket Boosters.  

Discovery Rolls Out.                   Image NASA/KSC. 
 
On Monday, April 4, Discovery begins its eight hour 
journey to launch pad 39B. Discovery's mission, 
STS-114, is targeted for launch in May.  
"This is a tremendous accomplishment for the 
Space Shuttle Program," said Bill Parsons, Space 
Shuttle Program Manager. "This effort has taken a 
talented team dedicated to meticulously preparing 
the vehicle and implementing all the modifications 
for a safe Return to Flight," he added. 
New Results from Titan. 
Saturn's hazy largest moon, Titan - a body long 
held to be a frozen analogue of early Earth - has a 
surface shaped largely by an Earth-like interplay of 
tectonics, erosion by fluids, winds, and perhaps 
volcanism. So reports the Cassini imaging team in 
the latest issue of Nature, in their first published 
presentation of findings from images of Titan 
gathered since last July.  
Titan is about the same size and density as 
Jupiter's largest moon, Ganymede. Unlike 
Ganymede, though, it probably has not undergone 
tidal heating - a well-known internal engine for 
modification of planetary surfaces. For these 

reasons, Titan was expected to have a surface at 
least as old as Ganymede's and pocked with at 
least as many large craters. Over the past billion 
years, Titan should have accumulated as many as 
a hundred craters, 20 kilometres (12 miles) wide 
and larger, across its entire surface.  
Yet, that is not what is seen in the images of this 
world Cassini has obtained so far. Dr. Elizabeth 
Turtle, imaging team associate in the Lunar and 
Planetary Lab at the University of Arizona in 
Tucson (and co-author on the paper in Nature) 
said, "We've only just begun exploring the surface 
of Titan, but what's struck me the most so far is the 
variety of the surface patterns that we're seeing. 
The surface is very complex, and shows evidence 
for so many different modification processes."  
Images collected over the last eight months during 
a distant flyby of the South Polar Region and three 
close encounters of Titan's equatorial region have 
covered 30 percent of its surface with spatial 
resolutions high enough to pick out features as 
small as 1 to 10 kilometres (0.6 to 6 miles). At this 
scale, what has been discovered are geologically 
young terrains with signs of tectonic resurfacing, 
erosion by liquid hydrocarbons, streaking of the 
surface materials by winds and only a few large 
circular features thought to be impact craters 
formed in the ice bedrock'. (The largest of these - a 
300-kilometer (190-mile) wide, double-annulus 
structure to the northeast of the large region called 
Xanadu - was recently imaged by Cassini's Radar 
instrument, providing independent confirmation of 
an impact origin.)  
Any large craters that were once there - and there 
should have been hundreds of them if Ganymede 
is any guide - appear to have been eliminated or 
obscured by a combination faulting, viscous 
relaxation (in which features subside over time due 
to flow of surrounding material), erosion, and burial. 
Titan's surface appears to be as complex as planet 
Earth's, though the rates at which the various 
forces modify its surface may be much slower than 
on our planet.  
Tectonism (brittle fracturing and faulting) has 
clearly played a role in shaping Titan's surface. 
Linear boundaries between bright and dark areas 
are pervasive on Titan at the global and regional 
scales seen from orbit, as well as the smaller 
scales seen by Huygens.  
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Dr. Alfred McEwen, imaging team member from the 
University of Arizona, said, "The only known 
planetary process that creates large-scale linear 
boundaries is tectonism, in which internal 
processes cause portions of the crust to fracture 
and sometimes move - either up, down, or 
sideways. Erosion by fluids may then serve to 
accentuate the tectonic fabric by depositing dark 
materials in low areas and enlarging fractures. This 
interplay between internal forces and fluid erosion 
is very Earth-like."  
Cassini images collected from orbit have also 
shown dark, curvilinear patterns in various regions 
on Titan, but mostly concentrated near the South 
Pole. Some in the polar region extend up to 1,500 
kilometres (930 miles) long. Images collected by 
the Huygens probe during its descent down to the 
Titan surface in January showed clear evidence for 
small channels a few kilometres long, probably cut 
by liquid methane. Cassini imaging scientists are 
suggesting that the curvilinear patterns seen in their 
images of Titan may also be channels, though there 
is no direct evidence for the presence of fluids. If 
these features are channels, it would make the 
ones seen near the South Pole the Titanian 
equivalents of the Snake River.  
Since most of the cloud activity observed on Titan 
with Cassini has occurred over the South Pole, 
scientists believe this may be the place where the 
cycle of methane rain, channel carving, runoff, and 
evaporation is most active, an hypothesis that could 
explain the presence of the extensive channel-like 
features seen in this region.  
With presently active geologic and erosional 
processes similar to those shaping the land areas 
of Earth, Titan offers scientists an intriguing place to 
explore and study in the years ahead.  
"Throughout the Solar System, we find examples of 
solid bodies that show tremendous geologic 
variation across their surfaces. One hemisphere 
often can bear little resemblance to the other," said 
Dr. Carolyn Porco, Imaging Team leader. "On 
Titan, it's very likely to be this and more. Who 
knows, we may get lucky and have the chance to 
observe the surface change with time. It's a good 
thing we'll be coming back for more." Cassini is 
scheduled to make 41 additional close flybys over 
Titan in the next three and one-quarter years.  
Janus’s Armagh Connection. 
The sixth moon of Saturn, also known as Saturn X; 
it is nearly co-orbital (shares its orbit) with 
Epimetheus and is located between Saturn’s F- and 
G-rings at a mean distance of 151,472 km from the 
planet’s centre. Because Janus and Epimetheus 
differ in their orbital radii by only 50 km, their orbital 
velocities are very nearly equal and the lower, 
faster one gradually catches up and overtakes the 
other. As the moons approach each other they 
exchange a small amount of momentum as a result  

The six close-up views of Titan's surface shown here are 
composed of images acquired by the Cassini spacecraft during  
flybys in October and December. These close-up views 
illustrate that a variety of processes have shaped the surface 
of Titan, just as diverse geologic processes are responsible for 
what we see on Earth's surface.             Credit: NASA/JPL/SSI. 
 
of which the lower one is boosted into a higher orbit 
while the higher one drops to a lower orbit. This 
exchange of places happens about once every four 
years. Audouin Dollfus is credited with the 
discovery of Janus in 1966 but it is not certain 
whether the object he saw was Janus or 
Epimetheus and his observations led to a spurious 
orbit. (Walker discovered it independently but his 
telegram arrived a few hours after Dollfus’s.) 
Larson and Fountain determined in 1978 that there 
are two moons at about 151,000 km from Saturn - 
a fact confirmed in 1980 by Voyager 1. Janus is 
extensively cratered, with several craters larger 
than 30 km (19 miles), but has few linear features. 
Before the advancement of space craft, Janus 
could only be seen when the rings are “edge-wise” 
on to the Earth as in 1966. It is interesting to note 
that the tiny moon was observed at that time by Sir 

Patrick Moore and 
other (so far unnamed) 
observers with the 
25cm refractor at 
Armagh Observatory. 
 
 
 

The Refurbished 25cm 
refractor at Armagh 

Observatory imaged in 
November 2004. 

 
Image J McConnell. 
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Cassini was nearly in the plane of Saturn’s rings when it took 
this image of Janus (181 kilometres, 113 miles across). The 
nearly edge-on rings appear almost ribbon like in this view, and 
some surface detail is visible on the small moon. 
The image was taken in visible light with the narrow angle 
camera on February 18, 2005, from a distance of 
approximately 911,000 kilometres (566,000 miles) from Janus 
and at a Sun-Janus-spacecraft, or phase, angle of 101 
degrees. The image scale is 5 kilometres (3 miles) per pixel. 
                  Credit: NASA/JPL/Space Science Institute. 

Comet Hale-Bopp Still Active! 
Eight years after Comet Hale-Bopp dazzled 
astronomers as it passed through the inner solar 
system, the dirty snowball is still detectable (about 
20th magnitude) despite being a whopping 21 
astronomical units from the Sun. On January 8th 
MIT astronomers Andrew S. Rivkin and Richard P. 
Binzel observed the comet with Magellan 
Observatory's 6.5-meter Clay telescope in Chile.  
Rivkin and Binzel were aiming for a "Goldilocks" 
observing moment — the comet would have cooled 
off, the coma would be gone, and yet the nucleus 
would still be bright enough to observe. "There are 
not a lot of spectra of the nuclei of comets," says 
Rivkin. They are hard to capture because the 
nucleii are obscured once comets develop comas. 
They didn't find what they bargained for. "When we 
tried to see the nucleus," says Rivkin, "the thing 
had a tail!"  
Although they couldn't see the nucleus, the 
observations raised a key question: why is Hale-
Bopp still active? "Hale-Bopp is just acting like a 
normal, bright, long-period comet," says Paul R. 
Weissman (NASA/Jet Propulsion Laboratory). 
"Long-period comets stay active so far out that one 
can never reliably say that we are looking at a bare 
nucleus."  
Weismann says that comets like Hale-Bopp have 
far more volatile ices close to their surfaces than 
short-period comets do, which can contribute to 
activity at much greater distances. "It is not at all 
surprising, now that the comet is far from the Sun, 
that there is still enough energy to sublimate the 
CO (carbon monoxide) ices, even if they are buried 

somewhat below the immediate surface," he adds. 
Even while on perihelion approach, it takes a while 
for the Sun's heat to penetrate into the nucleus's 
middle.  
"It's just like cooking a steak — the longer you cook 
it, the warmer it gets deep inside," says Weismann.  
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New Astronomy Magazine 
BBC Sky at Night is launching a new magazine on 
May 24th 2005 called “BBC Sky at Night”. It will 
complement the long running TV series which has 
been presented continuously since April 1957 by 
Sir Patrick Moore. Each issue comes with its own 
free interactive CD-ROM with extra content and 
features. They will also run a monthly photographic 
competition (with a prize), open to all amateur 
astronomers, the best of which will be printed in the 
magazine or carried on the cover-mounted CD-
ROM. 
Subscription prices for BBC Sky at Night magazine:  
UK - £9.49 every quarter by Direct Debit 
UK - £38 for 12 issues by cheque / debit or credit 
card. 
Europe - £69 for 12 issues by credit card. 
ROW - £79 for 12 issues by credit card. 
Readers can subscribe via the website at:  
www.skyatnightmagazine.com or by calling 0870 
0667663. The price per issue, off the newsstand, 
will be £4.25. 
Comet 2003 T4 (LINEAR) Observed. 
It took a lot of soul searching for me to get out of 
bed this morning before dawn as I was completely 
knackered but I am very glad I did. I went outside at 
04.30 and set up my 8" F/6.3 SCT in the front drive 
way, I attached the flexi dewsheild, aligned the 
telrad and focused the scope and began comet 
hunting low in the eastern sky starting at 50 
degrees elongation from the sun and worked my 
way closer to it, I used Altair as my starting position 
and began my first pass of the night through the 
western section of Aquila using horizontal slow 
sweeps.  
 
When I seen low tree tops in the FOV I 
repositioned the equatorial wedge to an area east 
of my first region and began a second pass 
searching my way through eastern Aquila, 
Delphinus, Equuleus and Pegasus. First of all I 
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swept up a faint green blob of light that I knew was 
globular cluster NGC7006, I continued on and 
found another globular this time NGC6934 which 
was a nice bright object with a bright core, mottled 
structure and well defined edges. As I approached 
the NE horizon I found yet another globular called 
Messier 15 which is a beautiful object and one of 
my personal favourite globular clusters but I 
continued on sweeping into southern Delphinus, I 
was almost at my neighbours roof top when a bright 
comet came into the FOV!!!. I had found T4 
LINEAR on its way to the southern hemisphere. I 
was surprised by this comets appearance, I last 
seen it in mid Jan as a faint diffuse non - descript 
green patch of light at 11th mag. Now it was a 
bright pearly white moderately condensed object 
with a bright central condensation and false 
nucleus. The comas western side was elongated 
slightly to the west away from the Sun. On 3 
occasions I glimpsed a thin tail 5' long pointing to 
the west in PA: 270°. The comet is looking good. 
 
What a successful morning, seen 3 globulars and a 
comet and it only took 60mins out of my life! I was 
prompted to observe this comet again after hearing 
John Mc Connell’s observation he made last week 
with his 90mm ETX which was interesting. T4 
LINEAR is thought to be a small comet and its 
brightening has been a lot slower than is typical of a 
comet at its distance so I advice everyone to have a 
look at it before it disappears from our location in 
early April. 
Mag: 8.2 Dia: 5.5' D.C: 5....in Delphinus. 
Martin McKenna Maghera. 
The Planets in April. 
 The Sun remains in quiet mode on the rundown to 
predicted sunspot minimum in 2006. In spite of this 
there are still some nice spots visible from time to 
time, but the disc is often blank for days on end! 
Mercury is either too close to the Sun this month, or 
too low down as it is south of the Sun, even though 
its reaches 27 degrees elongation on the 26th. But 
you may just glimpse it in the morning sky mid 
month if at all, try to prove me wrong! 
Venus is just past superior conjunction and is still 
visible on the SOHO Lasco C3 images. You will 
pick it up from mid-month onwards low in the west 
just after sunset. There is nothing exciting at the 
moment as it shows a full disc, and with an 
elongation of around 10° it’s hardly worth the 
bother. 
Mars is low in the morning sky but is only about 10° 
altitude at the start of twilight. The two planets 
putting on a good show this month are firstly Saturn 
which is high in the South as darkness falls. Your 
first view of Saturn in a telescope is probably the 
thing to get you hooked on astronomy. See how 
many moons you can observe. Jupiter on the other 
hand, is nicely placed in the south east about 

midnight and its yellowish hue is unmistakeable. 
Jupiter is fascinating in a telescope as you can see 
the details change almost as you watch. The four 
Galilean Moons can be seen with a good pair of 
binoculars. 

A beautiful image of Saturn taken by James Adamson.  
Co. Mayo on March 6th at 23:25UT. 8”SCT. 

Uranus and Neptune are virtually unobservable, 
while Pluto spends the month about one degree 
from 3.53-mag Xi (ξ) Serpentis. It is a morning 
object at 13.92-mag and is well placed from about 
4am. This however, is one for the bigger scopes. 
Try during the first two weeks of the month when 
the moon is out of the way. The nearly full Moon 
will spoil the Lyrid meteors which peak on the 22nd 
but normal rates are only a dozen or so per hour 
anyway. 
Two comets are still visible. 2004 Q2 (Machholz) is 
a binocular object at about 8-mag as it cuts across 
Draco and into the Plough. Comet 9P/Tempel is 
well placed high in the sky at the top of Virgo and 
reaches opposition at the start of the month. You 
will need a moderate aperture and dark skies as it 
is only around 11th magnitude. 

 
Till next month, clear skies hopefully! 
 
John. 

 
 
 
 
 
 
 

A super shot of the 
moon by Martin 

McKenna, Maghera 
on March 22nd at 
22:40UT. Camera 
hand held to an 8” 

SCT. 
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