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Do you know what’s above your head?

Source: (ESA)
The potential of the huge quantities of carbon
dioxide (CO2) pumped out by human activities to
warm the Earth's surface is a well understood
concept.

But hundreds of kilometres above Earth, where
satellites circle and survey the planet, the gas is
having the opposite effect.

Scientists at Southampton University, UK, have
discovered that cooling caused by increased CO2
in the thermosphere is lowering atmospheric
density, which could prolong the time a satellite
stays in orbit.

While this might sound like good news, the lower
density is also likely to extend the orbital life of all
kinds of space debris.

Over time, this will significantly increase the
number of destructive collisions in space, which
could prove extremely costly for spacecraft
manufacturers.

"We created two models, one for the standard
density and one for the decreasing density, to
predict what might happen in the future," explained
Graham Swinerd, co-author of a paper presented at
the 4th European Conference on Space Debris at
the European Space Operations Centre, in
Germany. "One of the most significant findings was
that the number of collisions increased significantly
due to the decrease in atmospheric density, with
the two models diverging at around 2060 to 2070.
"The lower density causes all objects to stay in orbit
for longer. So, if you have a collision that produces
debris, the pieces go off in their various orbits and
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produce more collisions. It's like a chain reaction,” he
told the BBC News website.

Collision course

The atmosphere up to about 2,000km is extremely
rarefied. Even so, carbon dioxide molecules will still
bump into oxygen atoms.
On impact, the CO2 molecules emit a photon in the
infrared wavelength - as heat - which then radiates
away into space. The cooling reduces the density -
and this in turn reduces the drag on spacecraft and
space debris, lengthening the time it takes for them
to fall back to Earth.
Direct monitoring shows CO2 concentrations have
been rising since the 1950s, and levels are likely to
continue to climb in the near future - so the scientists
fully expect density in the thermosphere to continue
to fall.
The first verified case of a collision between two
objects occurred in 1996 - the French satellite Cerise
was hit by a fragment from an Ariane rocket. The
reduced density model predicts there may be as
many as 50 collisions by the end of this century.

Source: (ESA)
There are currently some 9,000 objects over 10cm in
diameter in orbit above the Earth's surface. These
comprise active satellites and man-made objects
such as parts of launching stages of rockets.
"During the '70s to the '90s, there've been quite a few
explosions of rocket upper stages, and each

explosion OBJECTS IN ORBIT

produces a large About 10,000 catalogued items
number of smaller 7% - operational spacecraft
items," explained 22% - redundant spacecraft
Southampton 17% - old rocket bodies
colleague Dr 13% - mission-related objects
Hugh Lewis. 41% - miscellaneous fragments
"But  whenever Source: Esa

you launch a



satellite, you've got associated objects, such as
lens covers and explosive bolts that are released,
and these contribute to the space-debris
environment.
"The velocities of objects in low-Earth orbit - that's
up to about 2,000km altitude - are of the order of
7km/s. If you have two satellites travelling in
opposing directions, you will have relative velocities
of anywhere up to 14-15km/s.
"Because the velocities are so high, the kinetic
energy is very high. It's the equivalent of exploding
several sticks of dynamite in your spacecraft.”
The smallest satellites such as Cerise cost a few
tens of millions of dollars, while larger ones like the
European Space Agency's 8-tonne Envisat can
cost as much as two to three billion.
Only in the largest spacecraft of them all, the
human-inhabited International Space Station, has
shielding been a major driver in design.
If manufacturers are to avoid the huge costs of
losing satellites through collisions, they may have
to introduce mitigating policies to reduce the
amount of debris, as well as incorporating
protective shields into their designs.
"Ultimately, if there is a decrease in density, we will
probably still operate these craft but they will have
to be shielded and that will increase the already
significant cost of space exploitation,” warned Dr
Swinerd. David Wade is a space underwriter from
Lloyd's Insurance. He commented: "This won't
change the space field overnight. Communication
satellites tend to be in much higher orbits than
2,000km; they sit at 36,000km.
"This is not really going to affect the satellites that
beam TV pictures around the world; they are fine.
However, this does suggest we should keep an eye
on debris and try to come up with plans to limit the
debris increase.”

New Image from Cassini.

Credit: NASA/JPL/Space Science Institute
Like a scene straight out of science fiction, this
fantastic view shows, from left to right, Saturn's
moon's Mimas, Dione and Rhea, on the far side of
Saturn's nearly edge-on rings.

The trailing hemispheres of all three moons are
sunlit here, and wispy markings can be seen on the
limbs of both Dione and Rhea. The diameter of
Mimas is 397 kilometres (247 miles), Dione is 1,118
kilometres (695 miles) and Rhea is 1,528

kilometres (949 miles). The image was taken in

visible blue light with the Cassini spacecraft narrow-

angle camera at a distance of approximately 2.4

million kilometres (1.5 million miles) from Saturn. The

image scale is 14 kilometres (9 miles) per pixel.
Aurora on May 7/8 2005!!!

The Aurora of 7/8 May from Maghera, Co. Londonderry
At around 12am last night (May 7/8), | had decided to
go out and test my new camera | had got. Just before
| was leaving the house | checked the Aurora oval
and the activity was building up fast. So | grabbed my
camera and got on some warm clothes and headed
out to meet Martin. He was already outside with his
scope and he had noticed the sky being very bright.
When I went in and grabbed my scope Martin noticed
a beam as | was not properly dark adapted. At this
time | had only got my camera not earlier and didn’t
really know the settings. | took many small 2sec
exposures. You could see the beams and the arc no
problem, but there was no colour or any nice detail.
At this stage the Aurora had really taken over the
North and West of the sky with a lovely green arc and
many sharp blue/purple beams. The Aurora just kept
growing and growing and turned in to be a great
display. When my camera was full the Aurora had
now died off so | decided to run in and load them on
to the computer and come back out with my camera
empty. On the way out of the house again | hit a few
buttons on my camera by mistake. When | came out
in the back garden Martin was still taking images of
the now faint Aurora. When | set up the camera | was
ready for a 2sec exposure but it just lasted for a lot
longer! I found out that | had a 15sec exposure on my
small 3.2mp camera. | couldn’t believe it. So away |
went onto the football pitch and started taking
exposure after exposure. The only bad thing was the
Aurora was now quite dim with only a few beams
barely visible. The time was now approaching
2:30am and clouds were moving in. My camera was
going battery dead because of many long exposures
and the cold. | grabbed a few last shots and then the
camera died. By now it was 3:15am and dawn was
near. So we packed up and headed in after a long
very enjoyable night. Conor McDonald, Maghera.
[Great work Conor, we look forward to more of the
same.Ed.]



This aurora was amazing when it first appeared at
00.26UT and was visible all night!! It peaked in
activity visually between 00.20 and 01.00 but grew
in intensity again before dawn. We could see
amazing very bright white 'search lights' reaching
35* above the west to north horizon within Gemini,
Auriga, Perseus and Camelopardalis. The vertical
beams where numerous and moved swiftly to the
north causing the bright star Capella to dim!! On 3
different occasions we saw a meteor zip through
the aurora including an earth  grazer.
After 03.00 the aurora’s morphology changed to a
giant green homogenous band 40* in height with
faint beams (blue) and the whole display was
fighting against the glow of morning twilight. We
took images of the milkyway and aurora all night
long. Conor done a fabulous job with his new
camera with an exposure of 15 sec which was
tripod mounted at 1ISO400, with his determination
he imaged nice colour and beams that where
invisible too the unaided eye!!l...great stuff. It
amazes me that on the day that Conor gets his first
camera nature rewarded his wait with a beautiful
unexpected display of the northern lights. We had
an amazing night and an amazing day all cantered
around nature, the universe and a digital
camera...another great memory!! Martin McKenna.
The Planets in May.
Although we are heading for solar minimum next
year the sun still springs surprises as in the recent
large sunspot group AR 10756. This was a beauty
several times bigger than the Earth. However it was
not as active as the stream from the Coronal Hole
that caused the beautiful aurora on May 7/8 (see
Conor’s report above).
Mercury is a very difficult object in the morning sky.
And it is doubtful if it will be visible to the naked eye
although being at a good elongation it is south of
the Sun.
Venus is visible in the evening sky shortly after
sunset, and has been spotted by a number of
members. Through a telescope it is disappointing
showing a nearly “full” disk.
Mars goes from bad to worse and doesn'’t rise until
the beginning of morning twilight. It is hardly worth
the effort at the present time.
Jupiter is reasonably high in the south east as
darkness falls and is highest around late evening.
Binoculars will show you the four brightest satellites
first seen by Galileo in 1610 and a telescope will
show a wealth of detail from the numerous belts
crossing the planet to the Great Red Spot (GRS), a
giant storm that has been raging for about 300
years! Watch on May 19th for the Moon only about
a degree North of Jupiter and try to image fit.
Saturn is still observable late evening but is
beginning to drop into the twilight. The crescent
Moon is close by on May 12th. Take every
opportunity to observe it before it disappears
behind the Sun.

Uranus and Neptune are low in the morning twilight.
Pluto is highest in the morning skies and can be
found about a degree from fourth magnitude xi (&)
Serpentis, which acts as a good guide.

Observing conditions this year are good for the eta
Aquarids with no hindrance from moonlight. Early
morning is the best time to see some long tailed
meteors before the sky get too bright.

The asteroid 1 Ceres reached opposition on May 8th
and at magnitude 6.6 is an easy binocular object in
Libra. It is on the meridian by 01:30 and is just over a
degree north west of magnitude 2.5 Zubeneschamali.
Members with the digital cameras should be able to
pick it up using an exposure and good sky conditions.
Centre your camera on Zubeneschamali and image
with a gap of a few nights and Ceres will betray itself
by its movement amongst the stars.

Late May is also the time to watch for Noctilucent
Clouds. These silvery blue clouds become visible
long after the Sun has set and are visible towards the
North. They are thought to be meteoritic dust
particles encased in ice, and are at great heights
towards the upper edge of our atmosphere. They are
also very photogenic!

Comet Machholz is in Ursa Major near Megrez at
mag 8.3 and 9P/Tempell is near Epsilon in Virgo at
mag 11

Until next time clear skies!
John.

Alovelyimage of Jupiter taken by Kevin Black.
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More details are available on the website at http://www.eaas.co.uk




More details available on our Stargazers Page including Observing Highlights.



