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Observe the Geminids         
 
The Geminid meteor shower officially begins on December 
7th, but it doesn't peak until the morning of the 13/14th. 
Unlike the Leonids, the Geminid's broad maximum lasts 
nearly a full day, so observers around the globe have a good 
chance to see the show. At its peak the Geminids could 
produce as many as one shooting star every 30 seconds. 

This year, the Geminids are predicted to peak on 13/14th  
December at 0000UT. This will be a moonless night so 
observed ZHRs (Zenith Hourly Rate is the number of 
meteors that can be seen looking overhead in a clear and 
perfectly dark sky) could be close to the predicted rate, 
provided we have clear skies and no light pollution. As with 
all meteor observing, the best place to observe is well away 
from city lights and air pollution that could limit your ZHR. 
Wrap up warmly and bring a hot flask and some sugary food 
to help keep you warm and alert. 

Most well known meteor showers, like the Perseids and 
Leonids, are old. They've been observed for hundreds or 
even thousands of years. The earliest record of a modern-
day meteor shower is probably a notation in Chinese annals 
dated 36 AD, regarding the Perseids, where it is said, "more 
than 100 meteors flew thither in the morning." 

The Geminids are a different story. The first Geminid 
meteors suddenly appeared in the mid-1800's. Those early 
showers were unimpressive, boasting a mere 10-20 shooting 
stars per hour. Since then, however, the Geminids have 
grown in intensity until today it is one of the most 
spectacular annual showers. In 1998 observers counted as 
many as 140 per hour (Zenithal Hourly Rate). Meteor 
observers with clear skies should see at least that many this  
year if the Geminids continue to intensify.  

After the discovery of the Geminids in 1862 astronomers 
began searching for the parent comet. Most meteor showers 
result from debris that that boils off a comet's nucleus when 
it passes close to the Sun. This debris orbits the Sun along 
with the comet, forming a thin, elongated stream of 
meteoroids that become shooting stars when they hit Earth's  
atmosphere.  

Years of searching proved to no avail until finally, in 1983, 
NASA's Infrared Astronomical Satellite discovered a 
curious object moving in the same orbit as the Geminid 
meteoroid stream. The orbital match was so good that it had 
to be the source of the debris, but to the surprise of many it 

wasn't a comet. The source of the Geminids was apparently a  
rocky asteroid.  

3200 Phaethon, as the asteroid is now known, is in a highly 
elliptical 1.4-year orbit that brings it within 0.15 AU 
(astronomical units) of the Sun. It made its closest recent 
approach to Earth in December 1997 when it passed within 
0.31 AU of our planet. 

 
Image tak en by Paul Evans during P erseids 2004 

 
But how does an asteroid produce a meteoroid debris stream? 
Comets do it easily whenever they pass close enough to the 
sun to heat their frozen nucleus. Tiny bits of ice and dust 
naturally bubble away into interplanetary space. Rocky 
asteroids are made of tougher stuff, however, so it is unclear 
how bits of 3200 Phaethon would break or boil off to form a 
meteoroid stream.  

When Phaethon passes by the sun it doesn't develop a 
cometary tail, but bits and pieces do break off to form the 
Geminid meteoroids. By studying photographic records of 
fireballs, scientists have estimated the density of the Geminid 
meteoroids to be between 1 and 2 gm/cc. That's less dense 
than typical asteroid material (3 gm/cc), but several times  
denser than cometary dust flakes (0.3 gm/cc). Many 
astronomers now believe that Phaethon is an extinct or 
dormant comet that has accumulated a thick crust of 
interplanetary dust grains. Phaethon's thick mantle gives it the  
outward appearance of an asteroid, but underneath lies the 
nucleus of a comet. The EAAS are hoping to do a “Geminid  
Watch” so watch the website and forum for details of where 
and when. 

 

 

“From the Blue Sky to the 
Zodiacal Light” 

By 
Mr John Flannery 

(South Dublin A.S.)  
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A Christmas Comet 

Donald Machholz of Colfax, California, an optician who has 
been interested in astronomy since age eight, discovered 
nine comets from 1978 through 1994. He has since spent 
1,457 hours scanning the skies for other comets, without 
any luck. But his luck changed on the morning of Aug. 27, 
when he swept up his tenth comet. It could become the 
fourth comet this year to excite backyard astronomers. 

After a treat of three comets in the spring -- NEAT, 
LINEAR and Bradfield -- the first indications suggest 
Machholz's discovery will become easily visible in  
binoculars and small telescopes this winter and possibly to 
the unaided eye. 

Comet brightness is notoriously difficult to predict, 
however, and it is too early to know whether this one will 
put on a memorable show. 

When Machholz first picked up the comet – officially 
designated c/2004 Q2 – it was a fuzzy 11th-magnitude 
object in the constellation Eridanus and drifting slowly 
southeast in the direction of the constellation Lepus. On this 
astronomer's scale, larger numbers represent dimmer 
objects. Under the darkest skies, the typical observer can 
spot with the unaided eye objects of magnitude 6.5 and 
brighter. 

Machholz spotted the comet through the 30X eyepiece of 
his 6-inch f/8 Criterion Dynascope Newtonian reflector, a 
vintage telescope that was a mainstay among amateur 
astronomers during the 1960s and 70s. Machholz had 
purchased his back in 1968.  

Several hours after Machholz's spotted the comet, 
Australian observers Gordon Garradd and Robert McNaught 
confirmed the discovery, capturing the comet in 
photographs using telescopes from Siding Spring Mountain. 
These CCD ("Charged Coupled Devices") images also 
showed a short, faint tail.  

From 38 observations over a four-day period, Brian  
Marsden at the Minor Planet Centre in Cambridge, Mass. 
calculated an orbit for the new Comet Machholz. It is on its  
way toward the vicinity of the Earth and the Sun, and during 
October and November, its projected path will appear to 
describe a small loop taking it into the constellations Lepus, 
Columba and Caelum. Since it will still be relatively far 
from both the Sun and Earth, its apparent motion -- in 
relation to the stars from night to night -- will be quite slow.  

At the beginning of December it will re turn to Eridanus, at 
which point the comet’s motion across the sky will abruptly 
turn northward and rapidly increase, making the comet well 
placed for Northern Hemisphere observers by the last week 
of December. 

According to Marsden's calculations, Comet Machholz 
could become as bright as fourth magnitude. It could 
possibly hover around at this brightness for about a month 
beginning right after Christmas. During this interval, the  
comet will move north of the celestial equator, tracking 
from southern Taurus on up into the constellation Perseus.  

Fourth magnitude means that the comet should at be at least 
dimly visible to the naked eye in dark skies, though better seen 
in binoculars or telescopes. Urban observers would not be able 
to see it without optical a ids. 

That kind of brightness would still make Machholz a very fine 
comet from the viewpoint of an amateur astronomer, 
especially in early January, when it will be approaching the 
Earth and will be well placed for viewing -- high in a dark sky. 
Given current information, it doesn’t appear that this comet 
will become the kind of spectacle that Comet Hale-Bopp was 
in grabbing the public’s attention.  

And although the script is still being written concerning 
Machholz's upcoming performance, be advised that comets are 
notoriously bad actors. As an example, the first brightness 
estimates for Comet NEAT had it possibly becoming as bright 
as first magnitude -- easily visible even from cities. Ultimately 
it became only as bright as third magnitude at best.  

The comet is predicted to come closest to Earth on the night of 
Jan. 5-6, 2005, when it will be just 32 million miles (51 
million kilometres) away. On the evening of Jan. 7, it will 
conveniently pass just a couple of degrees to the west of the 
famous Pleiades star cluster. 

 

Comet Machholz will reach perihelion -- its point closest to 
the Sun -- on Jan. 24, when it will be just less than 112 million 
miles (179 million kilometres) from that blazing furnace. The 
comet will be more or less opposite the Sun all during this 
"flyby", and thus should be easily visible in a dark sky from 
Earth. (See observing reports below). 
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Huygens “go” for Titan 

The Huygens probe will detach from Cassini on Christmas 
Day, and drop into orbit around Titan, Saturn's biggest 
moon. On 15 January 2005 it will begin its descent into 
Titan's atmosphere. The probe has been designed to reveal 
more about the surface of Titan. Shrouded in its thick, 
cloudy atmosphere, the surface of the moon has been a 
mystery until very recently. Detailed radar images captured 
by Cassini as it swung past the rocky world delighted 
astronomers, but did not reveal much about the composition 
of the landscape. There are two parts to the probe - the entry 
assembly module and the descent module. The former 
carries the thermal protection, and the controls to 
manoeuvre the craft after it separates from Cassini. The 
descent module contains the scientific instruments. Three 
parachutes will slow the craft on the way to the surface. 
Professor John Zarnecki from the Open University, lead 
scientist for the Science Surface Package on the Huygens 
Probe, said his team is looking forward to finding out what 
kind of surface is under all the smog. "In other words we 
want to know if our instruments will land with a splash or a 
thud!" 

 

The image above shows Mimas against Saturn's northern 
hemisphere and the planet's rings (in beige) running across 
the lower half of the picture. 

The rings cast delicate shadows across Saturn's northern 
hemisphere. 

The blue swath of colour behind Mimas (top right of the  
image) is caused by preferentia l scattering of blue 
wavelengths due to the lack of clouds in Saturn's upper 
atmosphere.  

The image was taken by Cassini on 7 November at a 
distance of 3.7 million km (2.3 million miles) from the 
planet.  

The dark band that stretches across the centre of the image 
is the shadow of Saturn's B ring, the densest of the main 
rings. 

 

Observing Reports from the Forum 

Just letting you know I located comet Machholz c/2004 Q2 at 
1.55BST this morning using my 10inch Dobsonian reflector at 
magnitudes of 45x and 100x the comet was just a few degrees 
above the south western horizon in moderate light polluted 
skies, I could make out a round nebulosity with a brighter 
small central coma. There maybe a hint of a very short tail as  
well. I make out the comets magnitude to be about 6.2; it may 
maybe a different figure in a darker sky? I look forward to 
other people’s reports on this! I also got an excellent view of 
M42 under very good transparency. I could see a hint of green 
at the nebula's brightest region at 300x very spectacular! 
James Adamson, Mayo. 

Last night I managed to track down Q2 after several failed  
attempts due to poor sky conditions. 1/2.12.2004 at 00.24am. I 
could not use my larger aperture equipment form my back 
garden as the comets position was blocked from view by 
nearby houses. So I moved out to the back of a nearby pitch 
where I can see lower in the sky. Using my Meade 3.5" ETX 
at 48X I began a slow, systematic vertical sweep moving from 
western Lepus into eastern Eridanus and very quickly found 
the comet very low in the south above distant roof tops. 
Despite the mediocre trans and poor seeing the comet was 
quite distinct, Machholz is a large bright well-condensed 
object sporting a bright star like central condensation. DC: 6 
DIA: 15' the central coma is a pearly white colour however the 
outer coma is a vivid white/green colour, which was quite  
apparent even using this small aperture. I thought I could 
detect a faint, broad dust tail but I really could not confirm it. I 
did not make a proper magnitude estimate but the comet did 
look brighter the magnitude 6.0 Frost forming on my objective 
ended the view but seeing Machholz was the icing on the cake 
after several hours of telescopic observing since 17.55pm this 
evening. Great nights session! Waning gibbous moon high in 
east within Cancer, crystal clear sky with poor seeing and poor 
trans at lower altitude. Also seen several nice Geminids and a 
few unusual sporadics (Maybe Ursids?) 
Martin McKenna. 
 
Great report Martin, I tried last night too but got overcome 
with imaging the Moon! Really, I have no horizon and 
couldn't see low enough. I will try later this week when the 
Moon doesn't hamper and I will use the 10inch to try and 
image it, maybe from a good sky. Last night I imaged the 
Moon using the TouCam Pro and the Orion ED80mm with a  
2x Barlow. It took over 1 hour of imaging and 5Gigabytes of 
video to capture the whole Moon in 45 segments. I have now 
processed all of the videos with Registax and the Moon 
Mosaic will be on the site very soon. I am very pleased with 
the result. I tried deep sky but am continuing to have problems 
with RA motor - I think I will have to change it. 
Mark Stronge. 
 
Martin and I had a great observing night on Saturday! We 
headed out at about 9:15pm and observed the moon and a few 
Messier’s (M31, M32, M110 and M42 all looking lovely with  
the moon. At around 1:00am we had planned to search for 
comet Machholz! But the clouds were over the only part of the 
sky we wanted to search! The clouds didn’t shift from the  
horizon all till about 3:45am, which was to late as the comet 
had already set! I had some excellent views of Saturn and 
could see the Cassini Division with ease (high power); I was  
able to push my 4 1/2 Tal 1 even harder with high power and 
double barrow lens! My best view so far! We also saw Jupiter, 
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which was very nice as well! We finished at 5:45am, we 
looked for a while to try and see Venus but the clouds were 
in the way and there to stay! Over all we had a great night 
and hope to see Geminids with which will be a long but 
hopefully rewarding night. Conor McDonald. 
 

The Planets in December 
 
Mercury has a fairly good morning elongation to end the 
year. Try to spot it low in the southeast on Christmas 
morning when it rises about 7am. 
 
Venus will be just over one degree below at –3.9. The pair 
are closest on December 28th. Venus is in conjunction with 
the Sun on March 31st and will be visible on the SOHO C3 
images.  
 
Jupiter rises at about 02.30UT and is worth staying up to 
observe. Some early reports say that the famous GRS is 
more ‘red’ now than it has been for a few years, something 
to keep an eye for and to try and image. 
 
On the 7th the moon occults Jupiter but this is only visible 
from the eastern two thirds of America and Southern 
Canada. From here the moon passes about half a degree to 
the south. At about 07.15UT on the 7th there is a nice photo 
opportunity when the Moon, Jupiter, Venus and Mars are all 
in the dawn sky. 
 

 
 
Saturn rises at about 7pm and is visible all night being 
highest at 3am at some 55 degrees altitude. With the rings 
still fairly wide open this gives chance to spot some of the 
brighter moons. Recently I managed five with an 8.5-inch 
Dobsonian.  
 
Uranus and Neptune are still visible in the early evening, 
though by months end Neptune will be too low. Uranus is 
quite easy at mag 5.8 and is significantly higher just after 
the Sun sets. 
 
 
 
 
 
 
 
 
 
 
 

Latest images by EAAS members 
 

 
Waning gibbous moon by Mark Stronge 

 
 

 
Clavius by James Adamson 

 
 
Until next month, have a merry Christmas and happy New 
Year! See you all on January 3rd 2005 when the speaker will 
be our very own Mr Paul Evans. 
 

 
 
John 
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Star Chart for December 2004 

 
 
 

 
 
 
 
 

Star chart correct for 0000UT on the 15/16th December. 
Comet Machholz predicted path is shown from 4th December to 12th January. 
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Lunar Phases for December 2004 
 
 

 


