
Page   

 

€ 5 

The 13th annual guide to astronomical phenomena visible from  
Ireland during the year ahead (naked-eye, binocular and beyond) 

 
By Liam Smyth and John O’Neill 

 
 

Published by the Irish Astronomical Society, P.O. Box 2547, Dublin 14 
 

  (01) 455 7801 (evenings only)    www.irishastrosoc.org 

 



Page 2 

 

Foreword 

Founded in 1937, the Irish Astronomical Society 
caters for those of all ages and interests in 
astronomy and space.  

 
You don’t have to be an expert to be part of our 

dynamic club. Many of our members are taking 
their first steps in the hobby and you are sure to 
receive friendly advice from some of the more 
experienced amateur astronomers in our group. 

 
Activities include twice monthly meetings, 

observing groups, subscription to a bi-monthly 
magazine, e-mail alert notices of transient 
astronomical phenomena such as aurora, and 
outings to places of astronomical interest.  

 
Members have joined expeditions to observe 

several total solar eclipses worldwide as well as 
catching the wonders of the night sky from home. 

The Society also has a well stocked library of 
books and journals that members can borrow as 
well as access to a number of telescopes that can 
be loaned for a period.  

 
A number of IAS members have made their own 

telescope while others possess telescopes ranging in 
size up to a 50-cm behemoth! Many are now 
experimenting too with the latest technologies to 
hit the amateur community such as CCD cameras.  

 
If you are considering purchasing a telescope 

then we’ll point you in the right direction before 
you take the plunge and part with your hard-earned 
cash.  

The Irish Astronomical Society 

We send greetings to all fellow astronomers and 
welcome them to the thirteenth annual edition of 
Sky-High. 

 
The first edition, which I produced in 1993, was 

a smaller format A5 booklet which dealt with the 
broad picture of what was in store for that year. It 
was one of a series of publications aimed at pre-
senting the IAS as an organisation readily accessible 
to the beginner, while remaining true to its origins 
as the longest established society in Ireland de-
voted to astronomy. 

 
John Flannery quickly saw that Sky-High could 

be developed into a more comprehensive annual 
guide which could have a wide appeal. As a result, 
John became joint editor with me for 1994 and all 
subsequent issues. In the latter years he bore the 
brunt of researching and organising the material 
which goes into the pages of Sky-High. I cannot 
thank him enough for all his work and initiative. 

 
During 2004 John realised that because of other 

commitments he could not maintain the same de-
gree of involvement as in previous years. We agreed 
we would look around for someone to take over his 
role. This was a tall order. Fortunately we found 
that John O’Neill, former President, Honorary Sec-
retary, Director of Observations, you name it, (at 
different times), was prepared to give it a whirl. 
What you have before you is a product of the joint 
editors, John O’Neill and me, with substantial in-
puts from John Flannery, and of course, the con-
tributors of the accredited articles. 

Contents 

Sky-High 2005 does not look quite like any previ-
ous issue. We are always glad to hear what you 
liked, or what you would like in its pages. If we 
have slipped up on any matter of fact, let us know. 
We can put a correction in future issues. And if you 
have any problem with understanding the contents 
or would like more information on any topic, feel 
free to contact us by email at ias1937@hotmail.com 
Up-to-date news of IAS activities and links to sites 
of interest on the Internet can be found on our own 
website at www.irishastrosoc.org. 

 
Wishing you clear skies for 2005, 
 
 Liam Smyth. 

Cover: Multiple exposure of the total solar eclipse of 
December 4th, 2002 from Koolymilka, South Australia.  

Taken by John O'Neill with a 50mm focal length cam-
era lens using Kodak Elite Chrome 100 slide film. 
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As with any hobby, astronomy seems to have it's 
own set of terminology designed to confuse. How-
ever, with a little patience you'll soon pick up the 
jargon and be well on the way to knowing your way 
around the sky. 

 
The revolving heavens 
We all know the Heavens don't revolve, it is the 

other way round, the Earth rotates on its axis. But 
it looks otherwise and it is easier to describe things 
as we see them for our immediate purpose. The 
fact that the Earth turns on its axis about every 24 
hours causes the Sun to rise in the east and set in 
the west, and it is due south at noon. A similar 
situation applies to all the other heavenly bodies 
except that since they appear to move relative to 
the Sun they are not south every day at noon. 

 
The stars appear to drift west in such a way that 

any particular star is due south four minutes earlier 
each day or night. If you multiply four minutes by 
365 you get something close to 24 hours. So if a star 
is south at eight o'clock tonight, it will be south 
four minutes earlier tomorrow, and two hours ear-
lier in a month. In six months it will be south at 
about eight in the morning. In a year it will again 
be south at eight in the evening. It follows that we 
see different constellations in different seasons, 
but over a year, we see all that portion of the heav-
ens that can be seen from Ireland. 

 
Star maps 
You will need at least one star map. This could 

be a set of monthly charts such as are included in 
many books on astronomy. Phillips' Planisphere is 
very useful. It comes in various sizes at equivalent 
cost. It allows you to show the constellations visible 
at any time of the night, any time in the year. 

 
You could get away with using the monthly 

charts published in newspapers but there are a cou-
ple of drawbacks. Each chart is correct for only one 
time on a given night, say 10 p.m. If you are ob-
serving two hours later you would need the follow-
ing month's chart. These charts also show the plan-
ets visible for a particular month, so they can be 
confusing unless you tippex them out. When learn-
ing the constellations check first from the monthly 
notes if there is a bright planet in the area. 

 
Once you can find the constellations you will 

enjoy learning more about them. 
  
A delightful pocket-sized book is Stars - part of 

the Collins Gem series that is available for about 
seven Euro in any bookstore. Don't let its diminutive 
appearance mislead you; it's packed with informa-
tion and the core of the book features a set of con-
stellation charts with many interesting celestial 
objects labelled. 

For more detailed studies, especially with bin-
oculars or a small telescope you will need a more 
detailed map showing all stars to at least sixth mag-
nitude. A popular choice is Sky Atlas 2000 published 
by Sky Publishing in USA for about $30. This shows 
stars to eighth magnitude and the positions of more 
objects than you could shake a stick at.   

 
An idea of size or scale 
If you have seen a picture of a total eclipse of 

the Sun you will have noticed that the black disk of 
the Moon just about covers the bright disk of The 
Sun. If you were to suspend a one Euro coin about 
two and a half metres in front of your eye, it would 
just about cover the Moon's disk. 

 
The Sun is nearly 1.6 million km in diameter, the 

Moon is 3200 km and the one Euro coin is just over 
two centimetres in size. Yet they appear nearly 
equal. This is because they all seem to take up the 
same amount of the space in front of our eyes. We 
may say they have the same angular diameter. In 
this case it is about half a degree (½°). 

Degrees are further divided into 60 arcminutes 
(60') with each arcminute made up of 60 
arcseconds (60"). The scale allows us to measure 
angles in the sky or apparent size of a celestial ob-
ject. For example, the Full Moon measures an aver-
age of half a degree, or 30 arcminutes, in diameter. 

 
Your closed fist held at arms length is about ten 

degrees (10°). Your stretched out hand, i.e. from 
the tip of your thumb to the tip of your little fin-
ger, is about twenty degrees. Between four and five 
outstretched hands or twice as many closed fists 
will take you from the horizon to zenith. If you 
know the Plough you will find that its overall length 
is rather more than one outstretched hand, it is 
almost 25 degrees. 

 
Some familiarity with angular measure is neces-

sary to find your way easily about the sky. 

Your Night Sky Primer 

A “handy” way to measure scale in the sky. Your little 
finger at arm’s length covers ½°; i.e. the apparent width 
of the Full Moon. A good demonstration of the illusion that 
the Moon looks big is that it would take ten Full Moon’s 
side-by-side to span the gap between the two “pointer” 
stars in the Plough — a distance of just 5°!  
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Positioning in the sky 
Starting at any landmark and going right around 

the horizon is three hundred and sixty degrees. The 
azimuth of an object is a measure of it's point rela-
tive to the horizon as measured from true north 
which starts at 0° with due East being 90° and so 
on. Going from a point on the horizon straight up to 
the point overhead - the zenith - is ninety degrees 
and a measure of altitude. 

 
Astronomers use a kind of celestial longitude 

and latitude called right ascension and declination 
to accurately plot the position of an object on the 
celestial sphere.  

 
Right ascension is expressed in hours (h), min-

utes (m) and seconds (s) running eastward from 0 to 
24 hours right round the sky. The zero point of right 
ascension is taken as the vernal equinox - the point 
where the Sun crosses the celestial equator, moving 
from south to north, in its course around the sky. 

 
An object's declination is written in terms of 

how many degrees, minutes, and seconds north (+) 
or south (-) of the celestial equator it is. 

 
Planetary data 
The Earth is the third planet of the Solar Sys-

tem. Mercury and Venus are closest to the Sun 
while Mars, Jupiter, Saturn, Uranus, Neptune and 
Pluto are further out. The planets are always to be 
found in the zodiac - a band which cuts the sky in 
half that lies either side of the ecliptic. The eclip-
tic is the plane of the Earth’s orbit projected on to 
the celestial sphere. Mercury and Venus seem to 
swing from one side of the Sun to the other but as 
viewed from Earth they never get further away 
than the positions known as greatest elonga- 
tion. The other planets can be anywhere in the zo-
diacal band. 

 
The moment when Mercury or Venus are directly 

between the Earth and the Sun is known as inferior 
conjunction. They are at superior conjunction 
when they pass behind the Sun. Obviously, the 
other planets outside our orbit can only pass 
through superior conjunction. 

 
When outer planets are in opposition they are 

opposite the Sun to us and are on the celestial me-
ridian (the southern part) at midnight. 

 
The celestial meridian is an imaginary line that 

starts at the north point of the horizon, rises di-
rectly through the North Celestial Pole (NCP) to 
the zenith and then continues on down to the 
southern point of the horizon. The NCP is less than 
one degree from Polaris, the Pole Star. 

 
Venus and Mercury show phases like the Moon. 

Mars can look gibbous, i.e. not quite full. Jupiter 
can show very slightly less than full at quadrature 
in amateur telescopes. 

The outer planets can exhibit a phenomenon 
known as retrograding. A consequence of them ly-
ing further from the Sun than us is that they orbit 
more slowly than the Earth. Therefore, at opposi-
tion, the Earth can overtake an outer planet caus-
ing its apparent movement against the stars to 
grind to a halt, move back to the right, halt, and 
then resume direct motion once again. 

 
A note on time 
Times throughout Sky-High 2005 are given in 

Universal Time (UT). This is the 24-hour system 
starting at mean midnight as measured at Green-
wich. It is the same as Greenwich Mean Time GMT). 
UT is the same as Irish civil time except when Sum-
mer Time is in use. To translate UT into Summer 
Time just add one hour. 

 
Star magnitudes 
The magnitude of a star refers to its brightness, 

not to its size. The scale of magnitudes is a loga-
rithmic one. A difference of one magnitude is a dif-
ference of 2.512 times in brightness. A difference 
of five magnitudes is a difference of 100 times in 
brightness. The lower the magnitude number, the 
greater the brightness. 

 
The stars in the Plough range from about magni-

tude 2 to magnitude 3.5. The faintest stars you can 
see with the naked eye on a really dark moonless 
night, away from city lights, are magnitude 6 or 7. 
Binoculars show stars two to four magnitudes 
fainter, while the most powerful telescopes in the 
world are able to show magnitudes approaching 
+30. The apparent brightness of a star depends on 
its true brightness and its distance. The term mag-
nitude if not qualified, refers to apparent bright-
ness. 

 
The term absolute magnitude is the magnitude 

a star would show if it lay at a standard distance of 
10 parsecs. A parsec is the distance a star must lie 
at to exhibit a parallax of one arc-second; it is 
equivalent to about 3.26 light years. Or another 
way of putting it is that a parsec is the distance at 
which the radius of the Earth's orbit would subtend 
an angle of one second of arc.  

α alpha  ι iota  ρ rho 

β beta  κ kappa  σ sigma 

γ gamma  λ lambda  τ tau 

δ delta  µ mu  υ upsilon 

ε epsilon  ν nu  ϕ phi 

ζ zeta  ξ xi  χ chi 

η eta  ο omicron  ψ psi 

θ theta  π pi  ω omega 

The Greek alphabet is used to identify the brightest 
stars in each constellation. The sequence doesn’t 
necessarily start with alpha being brightest — 34 of the 
88 constellations have at least one star more brilliant .  
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1 Mercury 1.1º above Venus in dawn. They remain close 
for many days as they descend in the bright sky 

1 The five classical planets are in the sky together dur-
ing dawn for a few days — use binoculars for Mercury 

2 Earth at perihelion (147 million km) — closest to Sun.  

3 Quadrantid meteors at maximum 

10 New Moon (12h 04m). 

11 Saturn’s moon Titan at eastern elongation. 

14 Minor Planet 8 Flora at opposition (mag 8.4) in Gemini 

15 Saturn at Opposition in Gemini. 

15 Saturn at ascending node. 

17 Minor Planet (532) Herculina (mag 8.9) at opposition  

18 Rho3 Ari occulted by the Moon; disappearance 21h 00m 

18 Minor Planet (8) Flora passes 0.9°  north of Saturn 

24 Comet C/2004 Q2 Machholz at perihelion 

27 Saturn’s moon Titan at eastern elongation. 

Sky Diary 2005 

January 

3 
 Neptune at Conjunction. 

4 
 Saturn’s moon Iapetus at western elongation. 

12 
 Saturn’s moon Titan at eastern elongation. 

14 
 Mercury at Superior Conjunction. 

15 
 

Comet 10P/Temple at perihelion, but badly placed 
from Ireland. 

20 
 

47 Gem (mag 5.6) occulted by Moon; disappears at 
01h 57m 

23 
 Minor Planet Pallas passes 0.4° east of γ Virginis 

25 
 Uranus at Conjunction. 

28 
 Saturn’s moon Titan at eastern elongation. 

February 

March (continued) 
20 Vernal equinox at 12:33 UT 

20 76 Gem occulted by Moon; disappearance at 00h 26m. 

24 Penumbral Lunar Eclipse, not visible from Ireland. 

27 Easter Sunday. Summer Time starts at 01h civil time. 

29 Mercury at Inferior Conjunction. 

31 Venus at Superior Conjunction. 

31 Saturn’s moon Titan at eastern elongation. 

April 

3 Comet C/2003 T4 LINEAR perihelion (0.85AU from Sun) 

3 Jupiter at Opposition in Virgo. 

8 An  Annular-Total Solar Eclipse visible in the eastern 
Pacific Ocean. Nothing visible from Ireland. 

15 Jupiter at aphelion ( A.U.) 

22 Lyrid meteors at maximum  

24 Penumbral Lunar Eclipse, not visible from Ireland. 

24 Saturn’s moon Iapetus at western elongation. 

26 Mercury at Greatest Elongation West. 

27 Minor Planet (2) Pallas at opposition (magnitude 7.1) 
in Coma — this is a favourable perihelic opposition 

May 

5 Minor Planet Ceres lies 50’ north of 2.6 magnitude star 
delta Librae. 

8 Minor Planet (1) Ceres at Opposition (magnitude 7.0) 
in Libra 

19 Jupiter (mag -2.2) 1°  above Moon in the evening sky 

3 
 

Mercury at Superior Conjunction. 

12 

 

Grazing Occultation of 7.1 magnitude star ZC 1485 at 
about 22h 53m . The Northern limit is on a line from 
Portrush, Co. Antrim to Dundrum, Co. Down. 

17 
 Earliest sunrise of the year 

14 
 Pluto at Opposition in Serpens. 

19 
 42 Lib occulted by Moon; disappearance at 22h 18m. 

20 

 

Saturn, Venus and Mercury in a line of less than 10°, 
they close even further for the rest of the month  

21 
 

Summer solstice at  06:46 UT 

June 
March 

12 Mercury at Greatest Elongation East. 

12 Saturn’s moon Titan at eastern elongation. 

14 Delta Ari occulted by Moon; disappearance 21h 28m. 

16 Saturn’s moon Titan at eastern elongation. 

17 Grazing Occultation of 6.8 mag star ZC 750 at about 
0h 2m. The Northern limit is on a line from Clonmany, 
Co.Donegal to just north of Ardglass, Co.Down. 

17 Grazing Occultation of 5.6 magnitude star ZC 885 at 
about 21h 31m . The Northern limit is on a line from 
Enniscrone, Co. Sligo to Malahide, Co. Dublin. 

17 136 Tau occulted the Moon; disappearance at 22h 21m 
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Sky Diary 2005 

2 
 

Delta Ari (mag 4.5) occulted by the Moon; reappear-
ance at 02h 50m 

2  Comet 21P/Giacobini-Zinner at perihelion  
5 

 
Earth at aphelion (152 million km), farthest from 
Sun. 

5  Comet 9P/Temple at perihelion (1.51 AU from sun) 
9  Mercury at Greatest Elongation East. 

17  Mars at perihelion (1.38 AU from sun). 
23  Saturn at Conjunction. 

July 

5 
 Mercury at Inferior Conjunction. 

8 
 Neptune at Opposition in Capricornus. 

12 
 

Perseid meteors at maximum 

23 
 Mercury at Greatest Elongation West. 

August 

1 
 Uranus at Opposition in Aquarius. 

15 

 

About this date Saturn lies 1° south of the Beehive 
Cluster (M44) in Cancer. 

18 
 Mercury at Superior Conjunction. 

22 
 

Autumnal equinox at 22:23 UT. 

22 
 

Zeta Ari (mag 5.0) occulted by Moon; reappearance 
at 03h 07m. 

22 

 

36 Tau (mag 5.7) occulted by the Moon; reappear-
ance at 23h 56m. 

September 

14 

 

Chi Aqr (mag 5.1) occulted by the Moon; disappear-
ance at 22h 56m. 

17 

 

Slight Partial Lunar Eclipse (magnitude 6.8%) from 
the Pacific Region. Nothing visible from Ireland. 

20 
 

Orionid meteors at maximum 

22 
 

Jupiter at Conjunction. 

23 

 

49 Aur (mag 5.0) occulted by the Moon; reappear-
ance at 01h 31m. 

25 

 

Lambda Cnc (mag 5.9) occulted by the Moon; reap-
pearance at 00h 41m. 

30 
 Summer Time ends at 02.00 civil time. 

October (continued) 

25 
 

Latest sunset of the year 

25 

 

The Trio of Mercury (mag -0.1), Saturn (mag 0.2) and 
Venus (mag -3.9) form within a tight circle 2° wide. 
Look very low in the west north-west no more than 
40 minutes after sunset. Binoculars will help with 
the two fainter planets. 

27 

 

Venus and Mercury separated by less than 6’, look at 
21.30 UT 

June (continued) 

2 

 

Minor Planet (19) Fortuna (mag 8.9) opposition in 
Aries 

3 
 Venus at Greatest Elongation East. 

3 
 Mercury at Greatest Elongation East. 

7 
 Mars at Opposition in Aries. 

17 

 

Minor Planet Juno lies just over half a degree west of 
Delta Orionis 

24 
 

Mercury at Inferior Conjunction. 

November 

10 
 

Mars at stationary point 

12 

 

Minor Planet (3) Juno at opposition (magnitude 7.6) 
in Orion , this is a favourable perihelic opposition 

12 

 

As the gibbous moon nearly sets (4hrs UT), it lies 1° 
from Mars (mag -1.2)   

12 
 Mercury at Greatest Elongation West. 

12 
 Earliest sunset of the year 

13 
 Geminid meteors at maximum 

13 
 

Saturn’s moon Titan at eastern elongation. 

18 

 

76 Gem (mag 5.4) occulted by the Moon; reappear-
ance at 01h 25m. 

20 

 

Grazing Occultation of 5.9 magnitude star ZC 1206 at 
about 23h 22m . The Northern limit is on a line from 
Dunmanus, Co. Cork to the Co. Wicklow/Co. Wexford 
border. 

21 
 Winter solstice at  18:35 UT 

22 
 Saturn’s moon Iapetus at western elongation 

28 
 Saturn’s moon Titan at eastern elongation. 

31 
 

Latest sunrise of the year 

December 

1 
 

Mars at stationary point 

3 

 

Annular Eclipse across Spain and North Africa. Partial 
phase visible from Ireland (see  page 12). 

4 
 Saturn’s moon Iapetus at western elongation. 

12 

 

33 Cap (mag 5.5) occulted by the Moon; disappear-
ance at 20h 32m. 

October 



Page 7 

 

Mercury is best in the evening sky in the second 
week of March, see graph of position in sky at the 
end of civil twilight when the sun is 6° below the 
horizon. This will occur 35 minutes after sunset. 

 
The planet is also visible in the morning sky in 

late August and early December. 
 
For the first two days of the year Mercury will be 

visible in the morning sky about 45 minutes before 
sunrise in the south-east. 

 
 
Venus disappears rapidly from the morning sky 

in January. After superior conjunction at the end of 
March the planet (being south of the sun) is very 
slow to return in the evening sky. It may be seen 
very low down a little after sunset from late May 
for the next six months. December is the best time 
for viewing with the planet a little higher, making 
it a nice Christmas star, peaking at a dazzling mag-
nitude -4.6. In a telescope it will then be a thin 
crescent about 50” in diameter. 

 
Mars has a very fine year. It reaches 20.1” at 

closest approach on Oct 27th in Aries. Although this 
is less than two years ago when at the last opposi-
tion it reached 25” diameter, the higher altitude as 
seen from Ireland this year will more than compen-
sate for the smaller size. The magnitude reaches -
2.3. 

 
By the end of August the diameter will reach 

14”, enough for a 15cm reflector to see some of the 
dusky dark markings. Around opposition (7th Novem-
ber) the south pole of the planet will be tilted to-
wards the earth. The polar cap will be then at a 
minimum, as it is high summer in Mars’ southern 
hemisphere. 

The most prominent dark marking is the wedge 
shaped Srytis Major. It is well placed, on the Mar-
tian Central Meridian (CM), at 22hrs on Oct 20th. It 
appears 40 minutes later each night on the CM, as 
the Martian day is 40 minutes longer than the earth 
day. 

 
Jupiter comes to opposition on April 3rd in the 

constellation Virgo at magnitude -2.4. It will then 
be at declination 4° south, so it will still culminate 
at over 30° above the horizon. As the planet heads 
south in coming years it will be poorly placed for 
telescopic viewing from Ireland. 

 
During April Jupiter also reaches aphelion 

(farthest from the sun) in its 12 year trek around 
the sun. However, due to the planet’s enormous 
size it still shows a generous 44” disc diameter, 
showing more apparent area than any other planet. 

 
A small telescope should show the dusky belts 

and the four Galilean moons. The Great Red Spot, 
as the year starts, is assumed to be at longitude 94° 
(Jovian system II). The GRS may drift in longitude 
as the year goes on. 

 
Saturn is well placed in both the early and late 

months of the year. Opposition occurs on 13th Janu-
ary 2005 in Gemini. The magnitude is -0.4. The di-
ameter is nearly the maximum possible at 20.5”. 
The rings are very wide open with the tilt at 23° 
south. 

 
Late in the year Saturn is well displayed in Can-

cer as it approaches opposition in January 2006. 
 
Titan (magnitude 8.0) is readily seen in a small 

telescope 
 

The Planets in 2005 
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    Date(UT)       Sun              Nau. Twilight 
 
                rise/set           beginning/end 
 
2005 Jan  1  8:40     16:17       7:13     17:45    
2005 Jan  8  8:37     16:26       7:12     17:53    
2005 Jan 15  8:32     16:37       7:08     18:02    
2005 Jan 22  8:24     16:49       7:02     18:12    
2005 Jan 29  8:14     17:03       6:54     18:23    
2005 Feb  5  8:02     17:17       6:43     18:35    
2005 Feb 12  7:49     17:30       6:32     18:47    
2005 Feb 19  7:35     17:44       6:18     19:00    
2005 Feb 26  7:20     17:57       6:04     19:13    
2005 Mar  5  7:03     18:11       5:49     19:26    
2005 Mar 12  6:47     18:24       5:32     19:39    
2005 Mar 19  6:30     18:36       5:14     19:53    
2005 Mar 26  6:13     18:49       4:56     20:06    
2005 Apr  2  5:56     19:02       4:37     20:21    
2005 Apr  9  5:40     19:15       4:18     20:36    
2005 Apr 16  5:23     19:28       3:59     20:52    
2005 Apr 23  5:08     19:40       3:40     21:09    
2005 Apr 30  4:53     19:53       3:20     21:27    
2005 May  7  4:39     20:05       3:00     21:45    
2005 May 14  4:27     20:17       2:41     22:04    
2005 May 21  4:16     20:28       2:22     22:23    
2005 May 28  4:07     20:38       2:04     22:42    
2005 Jun  4  4:01     20:46       1:49     23:00    
2005 Jun 11  3:57     20:52       1:37     23:14    
2005 Jun 18  3:56     20:56       1:31     23:22    
2005 Jun 25  3:58     20:57       1:33     23:23    

   Date(UT)       Sun              Nau. Twilight 
 
                rise/set           beginning/end 
 
2005 Jul  2  4:02     20:55       1:42     23:15    
2005 Jul  9  4:09     20:51       1:57     23:01    
2005 Jul 16  4:17     20:44       2:15     22:45    
2005 Jul 23  4:27     20:35       2:33     22:27    
2005 Jul 30  4:38     20:23       2:52     22:08    
2005 Aug  6  4:50     20:11       3:11     21:49    
2005 Aug 13  5:02     19:57       3:29     21:29    
2005 Aug 20  5:14     19:42       3:46     21:09    
2005 Aug 27  5:26     19:26       4:02     20:50    
2005 Sep  3  5:38     19:10       4:17     20:30    
2005 Sep 10  5:50     18:53       4:31     20:11    
2005 Sep 17  6:02     18:35       4:45     19:52    
2005 Sep 24  6:14     18:18       4:58     19:34    
2005 Oct  1  6:26     18:02       5:12     19:17    
2005 Oct  8  6:39     17:45       5:24     19:00    
2005 Oct 15  6:52     17:29       5:37     18:44    
2005 Oct 22  7:05     17:13       5:49     18:29    
2005 Oct 29  7:18     16:59       6:01     18:16    
2005 Nov  5  7:32     16:45       6:12     18:04    
2005 Nov 12  7:45     16:33       6:24     17:54    
2005 Nov 19  7:57     16:23       6:35     17:46    
2005 Nov 26  8:09     16:15       6:45     17:40    
2005 Dec  3  8:20     16:09       6:54     17:36    
2005 Dec 10  8:29     16:06       7:02     17:34    
2005 Dec 17  8:35     16:07       7:08     17:35    
2005 Dec 24  8:39     16:10       7:11     17:38    
2005 Dec 31  8:40     16:16       7:13     17:44    

Sunrise and Sunset in 2005 
 

Times computed for an observer at Dublin — from sunset.exe by J.O'Neill 

Uranus comes to opposition on 1st September at 
magnitude 5.7. It lies in Aquarius at declination 9° 
south. In late June it lies 1° south-west of 3.7 mag-
nitude lambda Aquarii. The disc diameter is 3.9”. 

 
Neptune comes to opposition on 8th August at 

magnitude 7.8. It lies in Capricornus at declination 
16° south. The small disc is 2.4” in diameter. 

For a few days in late July the planet lies less 
than 1° south of the 5.3 mag. star 29 Capricornii. 

 
Pluto appears as a faint stellar object of magni-

tude 14.0 in Serpens Cauda when it comes to oppo-
sition on 14th June. The planet a very difficult ob-
ject for a small telescope, especially since the dec-
lination is now 15° south. 

      NEW MOON    FIRST QUARTER        FULL MOON     LAST QUARTER 
 
       d  h  m          d  h  m          d  h  m          d  h  m 
 
                                                   JAN.   3 17 46 
JAN.  10 12 03   JAN.  17  6 57   JAN.  25 10 32   FEB.   2  7 27 
FEB.   8 22 28   FEB.  16  0 16   FEB.  24  4 54   MAR.   3 17 36 
MAR.  10  9 10   MAR.  17 19 19   MAR.  25 20 58   APR.   2  0 50 
APR.   8 20 32   APR.  16 14 37   APR.  24 10 06   MAY    1  6 24 
MAY    8  8 45   MAY   16  8 56   MAY   23 20 18   MAY   30 11 47 
JUNE   6 21 55   JUNE  15  1 22   JUNE  22  4 14   JUNE  28 18 23 
JULY   6 12 02   JULY  14 15 20   JULY  21 11 00   JULY  28  3 19 
AUG.   5  3 05   AUG.  13  2 38   AUG.  19 17 53   AUG.  26 15 18 
SEPT.  3 18 45   SEPT. 11 11 37   SEPT. 18  2 01   SEPT. 25  6 41 
OCT.   3 10 28   OCT.  10 19 01   OCT.  17 12 14   OCT.  25  1 17 
NOV.   2  1 24   NOV.   9  1 57   NOV.  16  0 57   NOV.  23 22 11 
DEC.   1 15 01   DEC.   8  9 36   DEC.  15 16 15   DEC.  23 19 36 
DEC.  31  3 12 

Phases of the Moon in 2005 
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Mars Reconnaissance Orbiter (NASA): due for 
launch on 10th August 2005. The main mission is to 
photograph the Red planet at high resolution (1m) 
using a 50cm reflector telescope. Arrival is due in 
March 2006. 

 
Deep Impact (NASA): Launch now due on 12th 

January 2005. Will fly-by comet 9P/ Tempel 1 in 
July 2005 and fire an impactor into the comet’s 
nucleus. 

 
Cassini-Huygens (NASA-ESA): The Cassini Or-

biter will continue its tour of the Saturnian System 
throughout the year. These satellite encounters 
include multiple close fly-bys of Titan, Mimas in 
August, three of Enceladus starting in February, 
Tethys in September, Dione in October, Rhea in 
November and Iapetus on new year’s day 2005. Cas-
sini will encounter all of these Moons at a much 
closer distance than the two Voyager probes did in 
the early 1980s.  The increase in imaging resolution 
should be enormous. 

 
On the 15th January 2005 the Huygens probe is 

scheduled to parachute down through the atmos-
phere of Titan and hopefully land on the surface. 
Titan is Saturn’s largest moon and is completely 
shrouded in cloud and haze to visible light. 

 
SMART 1 (ESA): After entering lunar orbit on 

15th November 2004, it’s scientific mission is to be-
gin in January 2005. It will analyse the surface and 
search for lunar ice. This is the first European 
Space Agency mission to the Moon. 

Astronomy Satellites and Space Probes in 2005 

 

You are invited to join the Irish Astronomical Society 
 

on a voyage of wonder and discovery through our Universe 
 
 Name     _________________________ Telephone ___________________   
  
 Address  _________________________________________________________ 
        
                      _________________________________________________________ 
 
 E-mail    _________________________________________________________ 
 
 How did you hear about the IAS and/or Sky-High?  ____________________ 
 

 
The Irish Astronomical  Society, P.O. Box 2547, Dublin 14 

 

 Current membership rates: Full . . €40  Concession . . €32  Family . . €50  
 Please sent remittances to The Treasurer at the above address.      (01) 455 7801 

 

Venus Express (ESA): The first space probe to 
Venus in sixteen years is scheduled for launch on 1st 
November 2005. It will enter orbit around the 
planet in the spring of 2006 to conduct studies of 
the atmosphere. 

 
SWIFT (NASA): After a successful launch in No-

vember 2004, the satellite will begin monitoring for 
gamma-ray bursts around the start of the New Year. 

 
Manned Spaceflight 
 

Nasa has pencilled in a date in May 2005 for re-
turn to flight of the US Space Shuttle fleet follow-
ing a redesign of many aspects of the Orbiter and 
primarily the massive External Tank that the Shut-
tle rides piggy-back into orbit. Shuttle flights were 
suspended following the tragic loss of Columbia and 
its seven crew during the craft’s return to Earth in 
February 2003 after a sixteen day mission.  

 
Delays to the Shuttle has also set back the time-

table for completion of the International Space Sta-
tion which is currently occupied by a two-man 
crew.  

 
China’s fledging manned spaceflight programme 

will see the launch of two taikonauts into orbit on a 
five day mission in September. This follows their 
first ever manned launch in October 2003 when as-
tronaut Yang Liwei flew on a 21-hour mission .  

 
More on the world’s spaceflight programmes can 

be found on www.spaceflightnow.com 
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Comets in 2005 
by John O’Neill 

C/2004 Q2 Machholz: This comet was discov-
ered by Don Machholz of California on 27th August 
2004. It was then a 11th magnitude object in Erida-
nus moving south-eastwards. He was using a 15cm 
reflector at 30x. This was his 10th comet discovery. 

 
As the New Year starts the comet is well placed 

in the evening sky moving north in Taurus. It is then 
predicted to be 4th magnitude. The comet passes a 
little over 2° from the Pleiades cluster around the 
7th January.  Perihelion is on January 24th at 1.21 
AU. It will pass near Polaris in early March. The 
comet fades only slowly. 

 
C/2003 T4 LINEAR: This is another comet that is 

predicted to be reasonably bright. It was discovered 
by the LINEAR programme back in 2003. It is pre-
dicted to be 10th magnitude at the start of 2005. It 
tracks south-eastwards to be eventually lost to us in 
Ireland in the morning twilight in late March 2005. 
Before that it could reach magnitude 8 by early 
February and a magnitude brighter a month later. 

 
9/P Tempel: This periodic comet (also known as 

Tempel 1) is predicted to be a little brighter than 
10th magnitude during for about two months before 
it’s July 5th perihelion passage. The comet is then 
moving south through Virgo. After mid June the 
comet gets low in the evening sky as the comet 
moves south. While a star of 10th magnitude ap-
pears reasonably bright, a comet due to it’s ex-
tended nature is not. The NASA space probe Deep 
Impact is due to launch penetrators into it’s nu-
cleus in July 2005. 

Two long-period comets, C/2004 Q2 Machholz and C/2003 T4 LINEAR, are predicted to be reasonably 
bright in the early part of the year. One short-period comet — Tempel 1 — is of note for larger telescopes. 

A short period (or periodic) comet returns to 
perihelion frequently (in this case about 5½ years). 
The dividing line between short-period and long-
period is arbitrary and is taken as 200 years. 

 
More information on these comets can be found 

at encke.jpl.nasa.gov — a web site run by Charles 
Morris that collates comet observations worldwide. 

Comet C/2004 Q2 Machholz 
 
                      RA(2000)     Dec        r      Delta   Mag  Elong Motion       Tail L/PA 
 
  UT                  h  m  s      º  '  "    AU      AU            º   "/hr   º     º     º 
 
 2005 Jan 20  0.00    3 10  8.9   46 46 36   1.208   0.399   4.3  115    270  349    2.7  87 
 2005 Jan 25  0.00    3  2  0.8   54 14 31   1.205   0.435   4.5  110    227  351    2.6  85 
 2005 Jan 30  0.00    2 55 43.2   60 28 16   1.208   0.478   4.7  106    189  353    2.4  82 
 2005 Feb  4  0.00    2 51 48.2   65 40 40   1.215   0.524   4.9  103    157  356    2.2  79 
 2005 Feb  9  0.00    2 51  5.0   70  4 53   1.228   0.573   5.2  101    132  359    1.9  76 
 2005 Feb 14  0.00    2 54 50.9   73 52  6   1.245   0.623   5.4   99    114    4    1.7  73 
 2005 Feb 19  0.00    3  5 17.5   77 10 16   1.267   0.673   5.7   98    101   10    1.5  72 
 2005 Feb 24  0.00    3 26 35.4   80  3 19   1.293   0.724   5.9   97     92   17    1.3  73 
 2005 Mar  1  0.00    4  7  4.7   82 29 19   1.323   0.775   6.2   96     86   27    1.1  79 
 2005 Mar  6  0.00    5 21  3.3   84 15  5   1.356   0.825   6.4   96     82   42    0.9  93 
 2005 Mar 11  0.00    7 12 34.1   84 51 36   1.392   0.875   6.6   96     81   63    0.8 117 
 2005 Mar 16  0.00    8 58 55.2   84  3 16   1.431   0.926   6.9   96     80   94    0.7 139 
 2005 Mar 21  0.00   10  7  8.4   82 17 43   1.473   0.977   7.1   97     80  122    0.6 151 
 2005 Mar 26  0.00   10 46 58.1   80  4 52   1.517   1.028   7.4   97     80  140    0.5 157 
 2005 Mar 31  0.00   11 11 33.1   77 38 60   1.562   1.079   7.6   97     81  151    0.4 158 
 2005 Apr  5  0.00   11 28  2.4   75  6  3   1.610   1.132   7.8   98     82  157    0.4 158 
 2005 Apr 10  0.00   11 40  1.7   72 28 50   1.658   1.186   8.1   98     83  161    0.3 156 
 2005 Apr 15  0.00   11 49 24.0   69 49  3   1.708   1.242   8.3   99     83  163    0.3 154 
 2005 Apr 20  0.00   11 57 10.9   67  7 58   1.759   1.300   8.5   99     83  164    0.2 152 
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Comet C/2003 T4 LINEAR 
 
                      RA(2000)    Dec        r      Delta   Mag   Elong  Motion      Tail L/PA 
 
  UT                  h  m  s      º  '  "    AU      AU            º   "/hr   º     º     º 
 
 2005 Jan  5  0.00   18 22  0.3   37  9 24   1.736   1.993   9.9   61    102  128    0.1 349 
 2005 Jan 10  0.00   18 34 55.4   35  1 32   1.670   1.963   9.7   58    101  128    0.1 346 
 2005 Jan 15  0.00   18 47 23.2   32 53 42   1.604   1.934   9.5   56    100  129    0.1 343 
 2005 Jan 20  0.00   18 59 25.9   30 45 45   1.539   1.904   9.3   54    100  129    0.1 340 
 2005 Jan 25  0.00   19 11  6.1   28 37 21   1.473   1.873   9.0   51    100  129    0.2 336 
 2005 Jan 30  0.00   19 22 26.9   26 27 57   1.408   1.841   8.8   49     99  130    0.2 332 
 2005 Feb  4  0.00   19 33 31.9   24 16 50   1.344   1.807   8.6   47    100  131    0.2 327 
 2005 Feb  9  0.00   19 44 24.7   22  3  2   1.281   1.771   8.3   45    101  131    0.3 322 
 2005 Feb 14  0.00   19 55  9.6   19 45 16   1.219   1.731   8.1   43    102  132    0.3 317 
 2005 Feb 19  0.00   20  5 52.0   17 21 57   1.160   1.688   7.8   42    105  133    0.4 311 
 2005 Feb 24  0.00   20 16 38.9   14 51 13   1.103   1.642   7.5   41    108  134    0.5 305 
 2005 Mar  1  0.00   20 27 39.4   12 10 57   1.049   1.591   7.2   40    113  135    0.6 298 
 2005 Mar  6  0.00   20 39  4.6    9 18 53   1.000   1.537   6.9   40    120  135    0.8 291 
 2005 Mar 11  0.00   20 51  8.6    6 12 29   0.955   1.479   6.7   40    129  136    0.9 284 
 2005 Mar 16  0.00   21  4  8.8    2 49  7   0.917   1.419   6.4   40    141  136    1.1 276 
 2005 Mar 21  0.00   21 18 27.6  - 0 53 35   0.887   1.357   6.1   41    155  136    1.4 269 
 2005 Mar 26  0.00   21 34 32.5  - 4 57 14   0.865   1.295   5.9   42    171  135    1.6 261 
 
All comet ephemerides are from Comet.exe by John O'Neill 

Path of Comet C/2003 T4 LINEAR in the late-Spring 

Forthcoming meetings of the Irish Astronomical Society 
 
21st Feb 2005 The Big Dipper at Big Bear — a Californian Star Party 
   By John O’Neill, IAS 
 
21st Mar 2005 Charles Mason, The Transits of Venus & the Development of Irish Astronomy in the C18th 

   By John Butler, Armagh Observatory 
 
18th Apr 2005 New Views of the Early Universe 
   By Dr. Créidhe O’Sullivan, N.U.I. Maynooth 
 

IAS meetings are held in Ely House, 8 Ely Place, Dublin 2 and start at 8pm. All are welcome 
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Annular Solar Eclipse of 3rd October 2005  
by John O’Neill 

An Annular Eclipse of the Sun is visible across 
the western Mediterranean in the late morning of 
Monday 3rd October 2005. An annular eclipse occurs 
when the Moon’s apparent size is too small to com-
pletely cover the sun. Throughout this eclipse a 
solar filter will always be needed from all locations. 

 
The path of the eclipse for Iberia is shown on 

the map (from F.Espenak “Annular and Solar 
Eclipses in 2005”) 

 
The Costa Blanca and most of Ibiza lie within the 

zone of annularity. Madrid and Valencia are large 
cities that experience the annular phase with about 
97% of the solar diameter covered at maximum. 
Tunisia is another holiday destination that enjoys 
the annular phase. 

From Ireland the eclipse is partial. Times are 
given in the table below in UT. 

Site     1st   4th   Max.  
   Contact Contact Mag. 
 
Schull  07:44  10:11  0.74 
 

Cork   07:45  10:11  0.72 
 

Limerick  07:45  10:10  0.71 
 

Galway  07:46  10:10  0.69 
 

Dublin  07:47  10:12  0.67 
 

Sligo   07:48  10:10  0.66 
 

Armagh  07:48  10:12  0.65 
 

Belfast  07:49  10:12  0.64  

More detailed information on solar eclipses can be found at Fred Espenak’s Eclipse Site: http://
sunearth.gsfc.nasa.gov/eclipse/eclipse.html  Fred is a recognised world authority on eclipses. 

 
A web site hosted by Irish eclipse chasers can be found at www.ecliptomaniacs.com — the site also pro-

files trips made abroad by Irish amateurs to witness this most spectacular of natural phenomena. 
 
Many amateurs are gearing up for the total solar eclipse of 2006 March 29 which sweeps across Northern 

Africa and Eastern Europe. Various travel groups will be organising tours to the path of totality and one 
worth checking out is that planned by Explorers Tours — www.explorers.co.uk  
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Meteor Showers in 2005 
by John Flannery 

January — ringing in the New Year are the fleet-
ing fireworks of the Quadrantids that peak this 
year around dawn on the 3rd. The presence of the 
Last Quarter Moon above the horizon will mean only 
a handful of the brighter shower members may be 
seen, if any. The Quadrantids exhibit a short, sharp 
peak lasting only a few hours with the radiant in 
northern Boötes. 

 
February — activity during the month is domi-

nated by a handful of minor showers with low rates 
from the Leo-Virginid complex. Sporadic activity 
tends to be very loose too with it difficult to distin-
guish shower members from the general sporadic 
background. Most of the meteor programmes for 
February are beyond the scope of this guide with 
the known showers in the month more suited to 
telescopic work. 

 
March — again, March is characterised by low 

rates of meteors with only the Virginid complex of 
radiants producing some activity throughout the 
month.  

The cluster of minor showers loosely classed as 
Virginids are quite diffuse and may in fact be asso-
ciated with the anthelion — a point nearly opposite 
the sun in the sky that produces low meteor rates 
throughout the year. These meteors are in low in-
clination orbits and circle the Sun in the same di-
rection as Earth. An occasional bright Virginid may 
be noted but membership is difficult to distinguish 
from the sporadic background.  

The anthelion is centred on Virgo in March and 
drifts slowly through the ecliptical constellations 
during the year. 

 
April — the Lyrid meteor shower peaks on the 

22nd (at 10h) which is just two days before Full. 
Rates are rather low (ZHR ~15) and as a conse-
quence you might only catch the odd bright me-
teor. However, there have been occasional out-
bursts in the past. 

 
May — the Eta Aquarids reach a peak on the 

morning of the 5th but the radiant is low from here 
and only at a useful altitude in the pre-dawn hours. 
Moonrise is around 03:30UT on the 5th this year and 
so you have a real battle to see anything at all. You 
might get an hour or so of useful observations prior 
to moonrise and the start of civil twilight however. 
Meteors in the morning dawn (or evening dusk) can 
be long and lingering as they graze our atmosphere 
at a shallow angle.  

June — With the enduring twilight at this time 
of year and most of the active radiants above the 
horizon during daytime, there is normally very little 
reason to carry out a meteor watch programme dur-
ing June. However, some observers actively monitor 
these showers using radio techniques. 

 
July — The southern component of the Delta 

Aquarid stream is active during the early hours of 
the 28th but the Last Quarter Moon will interfere 
this year. The radiant is only at a useful height 
above the horizon after midnight and increases in 
altitude approaching dawn. 

 
August — The Moon, a day shy of First Quarter, 

sets before the end of astronomical twilight on the 
12th and so will not interfere with observation of 
the Perseids this year. The shower is one of the 
most reliable of the year and the radiant gains in 
altitude throughout the night. 

During the 1990s, the Perseids exhibited a dou-
ble peak associated with the return of the parent 
comet, 109P/Swift-Tuttle, to the inner solar system 
in 1992. High rates were noted in the years follow-
ing the comet's perihelion though the double peak 
seems to now have contracted into the single tradi-
tional maximum. 

 
 September — the month is characterised by a 

number of active minor streams such as the Aurigid 
complex. However, the second half of the year of-
ten sees more sporadic meteors noted. Sporadics 
are meteors that have no known shower association 
and can appear from any direction in the sky. Some 
may also be remnants of a long defunct shower. 

 
October — the Orionids are the best known 

shower of the month and are associated with 1P/
Halley. The radiant is near the raised club of Orion 
and rates are good with many swift meteors. 
Moonlight will be a major problem this year as the 
radiant climbs above the horizon in the wee hours.  

 
Less well known are the Draconids, a minor 

shower with variable rates associated with comet 
21P/Giacobini-Zinner. The comet last returned to 
the inner solar system in 1998 when hourly rates of 
700 were noted. It next comes to perihelion in July 
this year and there is a strong possibility of another 
outburst. An analysis by the International Meteor 
Organisation (www.imo.net) suggests that any en-
hanced rates should occur between 2005 October 8, 
21h40m to October 9, 0h50m UT. 

Most of the major annual showers are badly affected by moonlight this year with only the Perseids in Au-
gust falling during a Moon-free period. Special attention should be paid though to two minor streams which 
may show enhanced activity this year; these are the Draconids on October 8th and the Alpha Monocerotids 
on November 21st.   
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A meteor shower is named for the constellation in which the radiant, or point of origin of the meteors, appears to lie. 
The suffix “id” has a Greek root and means “child of”. The exception are the Quadrantids, named for a now defunct star 
pattern that was originally  comprised of some of the stars of Boötes.     

 

“r”, the “population index”, is an indication of the proportions of bright and faint meteors in a shower. It is computed 
from the shower’s magnitude distribution. A value in the range 2.0 to 2.5 indicates meteors brighter than average while a 
result closer to 3.0 means fainter.  

 

The date we give for a meteor shower is the expected date of the maximum. A shower’s period of visibility may 
extend a few days either side of maximum — though much lower rates may be recorded. The ZHR, or Zenithal Hourly 
Rate, is a measure of a shower’s activity. It is only a theoretical value however; it assumes perfectly dark clear skies, the 
radiant source overhead, and no meteors missed. 

Principal Meteor Showers of 2005 

Quadrantids 01 Jan - 05 Jan 03 Jan 41 km/s 2.1 120 - unknown - 

Lyrids 16 Apr - 25 Apr 22 Apr 49 km/s 2.9 20 C/Thatcher (1861 G1) 

η Aquarids 19 Apr - 28 May 05 May 66 km/s 2.7 60 1P/Halley 

δ Aquarids 12 Jul - 19 Aug 28 Jul 41 km/s 3.2 20 - unknown - 

Perseids 17 Jul - 24 Aug 12 Aug 34 km/s 2.9 110 109P/Swift-Tuttle 

Orionids 02 Oct - 07 Nov 21 Oct 66 km/s 2.9 20 1P/Halley 

Taurids 01 Oct - 25 Nov 05 Nov 29 km/s 2.3 5 2P/Encke 

Leonids 14 Nov - 21 Nov 17 Nov 71 km/s 2.5 var. 55P/Tempel-Tuttle 

Geminids 07 Dec - 17 Dec 14 Dec 35 km/s 2.6 120 3200 Phæthon  

Ursids 17 Dec - 26 Dec 22 Dec 65 km/s 3.0 5 8P/Tuttle 

1 day before Last Quarter 

2 days before Full Moon 

3 days before New Moon 

Last Quarter Moon 

1 day before First Quarter 

4 days after Full Moon 

3 days after New Moon 

1 day after Full Moon 

1 day before Full Moon 

1 day before Last Quarter 

Shower Activity Date of Speed r ZHR Parent Body 

 Period Maximum km/s    

Moon’s Age 

 

Every effort should be made to observe the Dra-
conids and with the Moon setting for us just after 
midnight, conditions couldn’t be more perfect. The 
radiant — close to the "head" of Draco — is circum-
polar (above the horizon all night) from Ireland. 

Draconids are slow moving meteors which should 
help distinguish their shower association. We urge 
you to submit any observations to the IAS who can 
add them to the worldwide observing campaign. 

 
November — although we expect the Leonid 

rates to have declined back to normal levels follow-
ing the enhanced activity the last few years, it 
doesn’t mean meteor observers can relax! Observa-
tions at this time help determine the boundaries for 
storm levels and can build a longer history of the 
shower in “lean” years.  

The maximum in the early hours of November 
17th this year is badly affected by a Moon just a day 
after Full. New studies and advances in the science 
of predicting meteor storms hint at a ribbon of ma-
terial in the stream that might give rise to a minor 
“storm” in 2006. More about that in Sky-High 2006.  

 
The other well known November meteor shower, 

the Taurids, are characterised by slow meteors 
with occasional high numbers of fireballs. The fluc-
tuations has led some meteor researchers to sug-
gest the increase in rates is due to a swarm of large 
particles in the meteorid stream with a potential 
increase in fireball rates predicted for 2005. 

The Taurids actually exhibit two major compo-
nents; the southern Taurids peak on November 5th 
— three days after New Moon — while the northern 
stream peaks on November 12th which is three days 
after First Quarter. The Taurids are actually super-
imposed on a series of complex radiants.   

  
An additional minor shower with variable rates 

are the Alpha Monocerotids which produced an 
outburst lasting 30 minutes in 1995 when European 
observers noted a ZHR of 400. The enhanced dis-
plays seem to have a ten-year period and similarly 
high rates may occur this year. Unfortunately, the 
Moon is just two days before Last Quarter and will 
severely hamper observations. The IMO is asking for 
this shower to be monitored to try and confirm the 
suspected ten-year cycle. The peak is predicted for 
November 21st at 15h. 

 
December — the Geminids (maximum on the 

14th at 04:30UT) succumb to the nearly Full Moon 
but they can be considered even richer than the 
better known Perseids.  

 
The hours before midnight will probably be the 

most productive in observing the Ursids which peak 
on December 22nd. The waning gibbous Moon rises 
just after 23h and will interfere with your watch 
somewhat after that. The Ursid radiant is close to 
Kocab (Beta Ursae Minoris) and so the shower is 
visible all night from our latitude.  
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Because the period of rotation of the Moon 
about its axis is the same as the period of its revo-
lution about the Earth, our satellite always keeps 
the same face towards the ground based observer. 

 
Like so many statements in astronomy, this is 

almost, but not precisely, true. The rotation of the 
Moon about its axis is at a steady rate. The velocity 
of the Moon in its elliptical orbit varies. Conse-
quently, sometimes the rotation rate is ahead of 
the orbital position and sometimes behind. Any lu-
nar formation seems to oscillate from east to west 
about its mean position relative to the centre of 
the disk. This shifting of position is called libration 
in longitude. 

 
If the axis of rotation of the Moon was perpen-

dicular to the plane of its orbit around the Earth we 
should always see the north and south pole of our 
satellite on the edge of the disk. In fact, the axis is 
inclined some six and a half degrees to the perpen-
dicular. Accordingly we can see beyond which pole 
is tilted towards us. When one is tilted towards us 
the other is of course tilted away and hidden from 
us. Again, lunar formations seem to oscillate about 

Librations of the Moon 
by Liam Smyth 

a mean position. This displacement is called libra-
tion in latitude. 

 
There are other minor oscillations but those 

mentioned are by far the most important. If a good 
software planetarium type of program is available 
you can watch these “rock’n roll” movements on 
your computer. When the term libration is used on 
its own it means the combined effect of those de-
fined above. It can be as much as ten degrees in 
one direction. You may have noticed before, that 
sometimes the Mare Crisium seems rounder and 
further into the disk than at other times. It is one 
of the more obvious effects of libration. Because 
we can see a little over the edge in different direc-
tions at different times, it turns out that instead of 
being able to observe (from Earth) only 50% of the 
lunar surface, we can in fact see almost 60%. 

 
The effects of libration are most marked at the 

edge or “limb” of the Moon. A particular formation 
can be visible or completely hidden. But for any 
location on the lunar surface, libration has an ef-
fect on the visual aspect presented to the earth-
based observer.    

Variable Stars in 2005 
by John O’Neill 

The following Long- Period Variables will reach 
maximum about the dates stated. The time be-
tween successive maxima of these stars is of the 
order of one year. Chi Cygni is the only one likely to 
be visible to the naked eye when it is well placed in 
the summer. 

 
Predicted dates are approximate — the maxi-

mum may be earlier or later. The magnitude range 
is for mean values with stars appearing brighter or 
fainter. 

Algol, or Beta Persei, is the most famous eclips-
ing variable in the sky. We have a bright and a 
much fainter star orbiting around each other. Every 
2.87 days the faint star eclipses the bright one and 
the combined brightness drops by two thirds (from 
magnitude 2.1 to 3.4). From being almost as bright 
as Alpha it becomes fainter than Gamma or Delta 
Persei.  

 
Suitable times for observing the minima of Algol 

are as follows. 

Star  Date of   Magnitude 
  Maximum    Range 
U Ori  1 Jan   6.3-12.0 
R And  15 Feb  6.9-14.3 
R Aql  2 Apr   6.1-11.5 
R Leo  14 Jun  5.8-10.0 
Chi Cyg 4 Jul   5.2-13.4 
R Cnc  17 Sep  6.8-11.2 
R Aqr  6 Oct   6.5-10.3 
T Cep  4 Nov   6.0-10.3 

January    9th 22.0h, 12th 18.9h 
 
February  21st 22.4h, 24th 19.2h 
 
March    16th 20.9h 
 
August    12th 23.3h 
 
September  4th 21.8h, 27th 20.3h 
 
October 17th 22.0h, 20th 18.8h 
 
November  9th 20.5h, 29th 22.2h 
 
December  2nd 19.0h, 22nd 20.7h 

The Irish Astronomical Society has an active variable star 
observers group that coordinates observations from members. 
Some Society members are also affiliated to the American 
Association of Variable Star Observers (www.aavso.org) who 
collate data from amateurs worldwide.  
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The most remarkable is the star in the left horn 
of Aries, which, whilst I was observing the comet 
which appeared in the year 1664, and followed till 
he passed by this star, I took notice that it con-
sisted of two small stars very near together: a like 
instance to which I have not else met with in all 
the heaven. 

 
So wrote Robert Hooke, and quoting him in 

1844, Admiral Smyth noted “Thousands are now 
known!” In 2005 one could only hazard a guess as to 
how many are in process of being listed. 

 
When we are away from city lights and look into 

a clear moonless sky we are struck by the crowded 
canopy above us. There are thousands of stars visi-
ble to a keen eye, the brighter ones distributed at 
random, the fainter ones showing a tendency to 
congregate towards the white band we call The 
Milky Way. Even so, each star seems quite distinct 
and, apart from the striking Pleiades or Seven Sis-
ters group, to the naked eye there are not many 
cases of two or more stars appearing so close to-
gether as to suggest a physical connection between 
them. But there are at least two examples in the 
northern sky, one easily identified, the other re-
quiring a little more knowledge. 

 
The easy example is in The Plough. The second 

star in the "handle" is called "Mizar" or in the stan-
dard Bayer notation, where the stars of each con-
stellation are given Greek letters, it is ζ (Zeta) in 
Ursa Major. Look at this star attentively for a while 
and you will see a fainter star right beside Zeta 
proper. This star was well enough known to the 
Arabic astronomers to have its own name "Alcor". It 
requires good eyesight, such as most people can 
achieve with or without spectacles, but it certainly 
does not require an eagle eye. The apparent angu-
lar distance between Mizar and Alcor is about 
twelve minutes of arc or rather less than half the 
apparent diameter of the Full Moon. You may find 
this hard to believe as you look, but it is true just 
the same. 

 
A more difficult specimen is the star designated 

by the Greek letter ε (Epsilon), in the constellation 
Lyra. To a very keen eye this may appear as two 
small stars just in contact. Less perfect sight, 
where one already knows there is something to see, 
can persuade the observer that this star looks 
somehow different from stars near it, perhaps it is 
like a stretched out dot. The apparent distance be-
tween the two components is only a quarter of the 
separation distance in the case of Mizar and Alcor. 

 
A binocular will show many similar examples if 

one knows where to look, and a telescope reveals 
hundreds if not thousands. But one may well ques-
tion whether the pairs of stars are actually close to 
each other in space, or just lie in the same direc-
tion where one could be ten times as far away as 
the other. William Herschel, at the end of the 
eighteenth century addressed this problem. 

 
Herschel realised that if two stars were close 

together in space, and the laws of gravitation oper-
ated throughout the known universe as they do in 
the Solar System, then one would expect the stars 
to revolve about each other just as the Moon re-
volves around the Earth. But stars are at an enor-
mous distance, and for any telescope of that time 
to show a star as double, the components would 
have to be very far apart indeed. As a consequence 
the orbits they would have around each other 
would be correspondingly large and would take 
many years to complete or even show enough to 
infer a gravitational attraction between them. 
Herschel tried for a number of years but gave it up 
as hopeless. However, with improved telescopes he 
returned to the task over twenty years later. Now 
he found clear evidence that many of the pairs he 
had examined showed definite signs of having 
moved in gravitational orbits during the intervening 
period. He called these "binary" stars to distinguish 
them from pairs which had changed position but 
quite independently of each other. These latter, 
which seem close only because they lie in the same 
direction in space, are called "optical" doubles. 
There are other doubles which travel through space 
parallel to each other, neither approaching nor di-
verging. These are considered to be pairs of stars 
which share a common origin but are too far apart 
to exhibit orbital motion. Along with the true bina-
ries they are called "physical" doubles to distinguish 
them from the optical variety. 

 
While it was generally believed that the law of 

gravitation would operate everywhere, up to that 
time it had been verified only for the Solar System. 

 
DOUBLES AND MULTIPLES FOR  
THE AMATEUR ASTRONOMER 
 
A couple of naked eye examples have been men-

tioned. Binoculars will show many attractive pairs. 
Outstanding among them would be ν (Nu) Draconis, 
β (Beta) Cygni and ζ (Zeta) Lyrae. Many doubles, 
because of the closeness of the stars, emphasise 
and enhance the different hues of stars of different 
types and at different stages of their life cycle. This 
is brought home to the observer much more vividly 
than would ever be expected from studying star 
colours in isolation. (Beta) Cygni is spectacular in 

Double and Multiple Stars 
by Liam Smyth 
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this respect, the brighter star being a deep golden 
yellow and the fainter companion as blue as a sum-
mer sky. The telescope offers many wondrous ex-
amples, α (Alpha) Herculis, Cor Caroli, also known 
as α (Alpha) Canum Venaticorum, and γ (Gamma) 
Andromedae are just three that spring to mind, the 
latter two being clearly seen in small telescopes. 
 

Apart from looking at doubles and multiples for 
aesthetic pleasure some quantitative measurements 
can be made of the aspect of the components. The 
two quantities that should be recorded are the 
"distance" or the separation between them and the 
"position angle" which is the angle at which a 
fainter component (the comes or companion) lies 
with respect to the brighter (the primary). The dis-
tance is measured in seconds of arc and the posi-
tion angle is the angle, measured in degrees anti-
clockwise, which the line joining the primary with 
the smaller component makes with the line joining 
the primary with the north celestial pole. This 
sounds a lot more complicated than it is in prac-
tice. 

 
When telescopes in amateur hands tended to be 

rather small, the observation of double stars was a 
favourite pursuit. Apart from the Moon and Sun lit-
tle could be studied of the Solar System. Galaxies 
and the various nebulae were mostly at the edge of 
perception. Many double stars were within range. 
Smaller telescopes even showed colour contrast 
pairs to better advantage than large instruments. 
While those showing orbital motion were scarce, 
there were a few. These would include 70 Ophiuchi 
and Gamma Virginis. Now that relatively large tele-
scopes are affordable many more are within range. 

 
Gamma Virginis will be of particular interest in 

2005. The binary consists of two almost equal yel-
low stars. They revolve about each other in a pe-
riod of about 171 years. The orbit is very elongated 
and it is strongly tilted to our view. The compo-
nents have been as much as six seconds of arc apart 
in the course of a revolution, allowing for easy ob-
servation with small telescopes. At present however 
the stars are very close, less than half a second of 
arc, and require quite powerful telescopes to show 
them apart. It is expected they will be at their clos-
est around April. Now is a good time to start follow-
ing this star. Over the years, depending on what 
equipment is to hand, its aspect will undergo a pro-
gressive change. The night will come when you sus-
pect the star looks elongated. Over a number of 
years it will expand to appear as two stars in con-
tact. Then will come the night when you can finally 
split them apart with dark sky between. Over this 
period the position angle will also have changed 
markedly. Definitely, Gamma Virginis is one for 
your notebook over the years.    

 
The section heading mentions “Doubles and Mul-

tiples”. A multiple as one might guess is where 

there are more than two stars. A triple of note is 
Gamma Andromedae. Here we have a strikingly 
beautiful double for small telescopes, but larger 
instruments split the companion star into two al-
most equal components. Another very attractive 
coloured triple, well within the compass of small 
telescopes or even binoculars, is ο (Omicron) Cygni.      

 
It is a “worm i’ the bud” of technical progress 

that the very advances which have made large, 
good, affordable telescopes possible has also gone 
far to destroy the dark skies which those telescopes 
might explore. The large aperture that should have 
yielded great images of galaxies and nebulae falls 
far short of what was hoped for. The majority of 
amateur astronomers live in urban or suburban lo-
cations. For them the night sky is as bright as the 
objects they wish to see. But across the whole field 
of amateur endeavour the effects are not the same. 
Sun, Moon and planets are not so badly affected. 
The brightness of the sky background will seem to 
dim stars by several magnitudes but separation and 
position angle are not affected. Neither will colour. 
The larger apertures nowadays go a long way to 
redress the balance and resolving power is related 
to the aperture independent of any light pollution. 

 
So what will one need to get involved with dou-

bles? You should have a telescope, a star atlas, 
some kind of catalogue or listing. The telescope will 
be the best you can afford that meets criteria of 
portability and storage space. The star atlas should 
plot stars to eighth magnitude or below and can be 
a printed bound version or a computer program 
such as Guide or The Sky. The list could be con-
tained in one of the popular books for observers 
which are plentiful. It would do for starters. I find 
Sky Catalogue 2000, Volume 2, very comprehensive. 
The computer programs also give data but rather 
awkwardly. They are probably best just for the star 
maps you will need. 

 
It gives the observer who has stayed with astron-

omy a great sense of satisfaction to be able to draw 
a part of an orbit from his own observations over a 
period. Close doubles are a good test of a tele-
scope, and for the telescope maker there is no 
greater joy than finding that a mirror one has fash-
ioned with one’s own hands performs right down to 
the theoretical limit. But whatever your ambition 
and whatever your equipment, the sheer beauty of 
some of these stellar gems will make you gasp. 

 
In the IAS you will find that every active ob-

server has his own favourite double stars. There is 
something of the collecting bug in every telescope 
user. They like to be able to reel off the doubles, 
comets, asteroids, nebulae and galaxies they've 
seen. If you think observing is for you, join the IAS 
and confound our experts by dredging up some 
striking doubles not on their lists. There are plenty 
of them around. 
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From October 1957 and the launch of Sputnik 1 a 
new type of object appeared in the night sky - the 
artificial satellite. By 2001 over 4100 artificial sat-
ellites had been launched. Each launch normally 
has a payload, and additional parts may be put into 
orbit including upper rocket stages, motors and 
payload platforms. Some satellites have exploded 
sending myriads of extra objects into orbit. As of 
31st August 2004, there were 9331 objects in orbit 
which have been catalogued by the United States 
Space Command and other bodies. The catalogued 
objects are tracked by radar and optical means and 
do not include small pieces of debris.  

 
In theory, hundreds of artificial satellites are 

visible to the naked eye. This would of course only 
be possible from a light-pollution free site and the 
satellites would never all be visible at the same 
time. Taking +3.5 as a limiting magnitude, and ex-
cluding Iridium flares, which I will discuss later, 
over 40 different objects are visible from Ireland. 
These would be easily visible from a moderately 
light-polluted area, such as the suburbs of Dublin. 

 
Calculating the time of visibility of a satellite, 

its path across the sky and its brightness is a com-
plicated business. For naked eye viewing, the satel-
lite should be in low earth orbit. Most of the 40 ob-
jects mentioned above are in orbits between 400 
and 800 kilometres above the surface of the earth. 
The orientation of the satellite is also important. 
This  determines how far north or south of the 
equator the satellite may travel. The orientation 
must be approximately equal to or greater than the 
latitude of the observer. The Hubble Space Tele-
scope (HST) has an orientation of 28.5 degrees and 
thus is invisible from Ireland. On the other hand the 
International Space Station has an orientation of 
51.6 degrees and is regularly seen from these lati-
tudes. It passes approximately from west to east in 
the sky. Most of the other objects visible from Ire-
land have high inclination orbits, close to 90 de-
grees. These pass in a north-south or a south-north 
direction.  

 
Many people see satellites passing across the sky 

especially in the summer months when the satel-
lites are visible the whole night through. They will 
probably recognise the ISS due to its brightness, but 
most others are just dismissed as “satellites”. How-
ever it is possible to put a name on these satellites. 

This can be done by using satellite predictions and 
the “predictions” can also be used to identify a sat-
ellite retrospectively. In the past this information 
was difficult to access. However nowadays, every-
one with an Internet connection can obtain infor-
mation on satellite passes,  as they are known. 

 
Predictions for satellites are originally published 

in the form of what are known as Two-Line Ele-
ments or TLEs by the Orbital Information Group 
(OIG) at NASA Goddard Space Flight Center. Many 
other organisations and individuals redistribute 
these for use by satellite observers. The OIG only 
publishes information on unclassified satellites. 
Certain classified satellites can however be easily 
seen in the sky and some observers have specialised 
in monitoring their orbits. In the near future the 
OIG is to be replaced by the Space-Track web site. 
This may result in restrictions on other users redis-
tributing orbital element data. To use the TLEs, a 
user must have special software or they can be in-
serted into some planetarium programmes (such as 
Project Pluto’s Guide 8.0). 

 
TLEs look something like the example at the end 

of this page. Daunting, isn’t it! 
 
However, for the beginner, there is an alterna-

tive which has both advantages and disadvantages. 
The alternative is the well-known Heaven’s Above 
web site (www.heavens-above.com) To use this 
site you simply have to enter your location, which 
you browse to in a series of menus. The locations 
listed are very specific. It will also suggest nearby 
locations to you. Once you have your location, 
there are three main types of satellites or satellite 
phenomena you can follow: (1) the International 
Space Station, or the Space Shuttle, if it flies again 
(over a period of 10 days), (2) Iridium flares (over a 
period of 24 hrs or 7 days), and (3) other bright sat-
ellites (over a period of one evening or one morn-
ing).  There is also a method to show the passes of 
a named satellite (over a period of 10 days). In the 
latter case you first reach a page with details about 
the satellite and then need to click the hyperlink 
marked passes. In each case, you can click on a 
hyperlink to generate a sky map which shows the 
track of the satellite against the background of 
stars (see Figure 1).  This may be easier to follow 
than the figures for altitude and azimuth given in 
the table (see Table 1).  

 

Observing Artificial Satellites  
by Patricia Carroll 

Example TLE: 
 
UARS              
1 21701U 91063B 04246.07551962  .00000015  00000-0  19794-4 0  2578 
2 21701  56.9806 277.7905 0006288 117.1508 243.0566 15.03606627710157 
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A limiting magnitude of 3.5, 4.0 or 4.5 can be 
set for the evening or morning passes of bright sat-
ellites. In fact a magnitude of 5.0 can also be set by 
substituting 5.0 for 4.5 in the address bar of your 
Web browser. You cannot get a listing of all visible 
satellites fainter than magnitude 5.0 on a particular 
night. This can be accomplished by using the TLEs 
mentioned above. However, Heaven’s Above has 
access to data on classified satellites, and satellites 
such as Lacrosse and Helios regularly feature in 
their predictions for bright satellites. To identify a 
satellite seen on a previous occasion, there are hy-
perlinks marked previous pm and previous am at 
the top of the page, but you have to step through 
them one day at a time; you cannot just enter a 
particular date. The accuracy of predictions in-
creases as one gets closer to the passage. There are 
various factors which may cause changes in a satel-
lite’s orbit  - atmospheric drag and orbital manoeu-
vres being the main ones. Most satellites are not 
adversely affected. 

  
It is interesting to see how certain satellites vary 

in their brightness from one pass to another. When 
they pass lower through the sky they are considera-
bly fainter than when higher up. This is because the 
amount of sunlight reflected to the observer is less. 

  
Some interesting satellites 
 

Flashing satellites: Satellites may flash in a 
regular manner due to rotation. Irregular flashing 
may be caused by a satellite spinning about more 
than one axis.  

 
Iridium flares: Iridium satellites are telecommu-

nications satellites launched by the Iridium corpora-
tion. They are normally quite faint, below naked 

eye visibility. However, sometimes the sun strikes 
their antennae in such a way that a very brilliant 
reflection is produced, sometimes up to magnitude 
–8. Predictions for these are produced by Heavens 
Above. It is very important that you know your loca-
tion to an accuracy of one kilometre or less. The 
flares last only for a few seconds before the satel-
lite disappears from naked eye viewing. 

 
NOSS doublets and triplets: These are surveil-

lance satellites, part of the Naval Ocean Surveil-
lance System. The triplets are particularly interest-
ing and they fly in a closely spaced triangular for-
mation. NOSS 2.1, 2.2, 2.3 are triplets. They are 
normally at the limit of naked eye viewing, but can 
brighten to magnitude 2 to 4. NOSS 3.1, 3.2 are 
doublets, normally about magnitude 5 and can also 
brighten to magnitude 2 to 4. As they are seldom 
very bright, they rarely appear on the bright satel-
lites section of Heavens Above, but you can enter 
their names in the “named satellite” section. 

 
Most satellites seen over Ireland are, in fact, 

rocket bodies. However the rest include some inter-
esting objects. 

 
Other interesting phenomena 
 
A rarely observed event is the re-entry of a sat-

ellite into the earth’s atmosphere. You can get in-
formation on satellites which are due to decay, but 
it is very difficult to predict accurate times or loca-
tions where they may be visible. Information is 
available at www.reentrynews.com. This site pro-
vides a world map with an estimate of where a de-
caying satellite may be seen. Larger satellites are 
usually manoeuvred in such a way that they decay 
over the ocean.  

Figure 1: Path of Okean O across the sky, 6 November 
2004 starting at 19:18:50 found by clicking on time of 
maximum altitude (19:19:38) shown in Table 1. 

Table 1: Listing of bright satellites visible on the 
evening of 6 November 2004 as shown on the Heavens 
Above web site.  
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IAS members photograph the Universe 

 IAS members observing the June 8th 2004 
Transit of Venus from Sandymount, Dublin (photo 
by Patricia Carroll) 

 
 Patricia Carroll projected the solar image to 

view Venus transiting. Patricia used a 20cm re-
flector telescope. Imaged with a digital camera. 

 
 Photograph of the Venus transit taken from 

Crete by John O’Neill. 
 

 The great auroral storm of 29th/30th Octo-
ber 2003 — photo shows bands below the Plough. 
Taken from Co.Kildare with a 28mm lens — ISO 
400 slide film/30 seconds. Photo by John Flannery 

 
 Comet C/2004 Q2 Machholz passes near the 

Pleiades star cluster in early January 2005. One 
min. photo with a digital camera by John O’Neill 

 
 A corona forms at the zenith during the 

great auroral storm of 20th/21st November 2003. 
Taken from near Kells, Co.Meath by Gerry Molo-
ney. Exposure 12 sec at ISO 400 F2.8 

 
 Deep partial phase of the annular solar 

eclipse of May 31st, 2003. Photographed from 
Durness in northwest Scotland by John Flannery. 
1/30th sec./ISO 100 slide film with a 135mm lens. 

   

  

 

 


