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Foreword 

The Irish Astronomical Society was founded in 
1937. It 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 ex-
perienced amateur astronomers among us. 

 

Activities include monthly meetings, receiving 
our bi-monthly magazine Orbit, observing groups, 
e-mail alert notices of transient astronomical phe-
nomena such as aurora, and outings to places of 
astronomical interest.  

 
Members have joined expeditions to observe 

several total solar eclipses world wide. Also note, 
Sky-High is a free benefit of IAS membership. 

The Society also has a well stocked library of 
books, journals and videos that members can bor-
row 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 to well above 50 cm aperture. Many are now 
experimenting 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 Dublin Sidewalk Astronomers hold public 

star parties at regular intervals, usually in 
Sandymount, Dublin (see IAS website for details).  

The Irish Astronomical Society 

We send greetings to all fellow astronomers and 
welcome them to this, the seventeenth edition of 
Sky-High. 

 
We thank the following contributors  for their 

articles: Patricia Carroll, John Flannery and James 
O’Connor. The remaining material was written by 
the editors John O’Neill and Liam Smyth. The Gal-
lery has images and drawings by Society members. 
The times of sunrise etc. are from SUNRISE by J.
O’Neill.  

 
 We are always glad to hear what you liked, or 

what you would like to have included in Sky-High. 
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 at the Society e-
mail address ias1937@hotmail.com. Any updates or 
errata for Sky-High will be posted at the Sky-High 
2009 update page: 

www.irishastrosoc.org/skyhigh/skyhigh.htm 
 
Up-to-date news of IAS activities and links to 

sites of interest on the internet can be found on 
our web-site at www.irishastrosoc.org. 

 
Also on the Society Web-site is Sky and Gallery 

which highlights some celestial events featured in 
Sky-High. Also featured will be unpredicted events 
such as bright comets and bright supernovae. 
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2009 as International Year of Astronomy prom-
ises to be great year to inform and educate the 
public. For our part, we will be having special 
public talks and star gazing. See our web page for 
details.  
 

Wishing you clear skies for 2009, 
John O’Neill and Liam Smyth 
 
Sky-High 2009 © IAS, 2008 
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 As with any hobby, astronomy seems to have 
its own set of terminology designed to confuse. 
However, 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 min-
utes 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 earlier 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 fol-
lows that we see different constellations in differ-
ent seasons, but over a year, we see all that por-
tion of the heavens 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. A Planisphere is very 
useful. They come in various sizes at equivalent 
cost. It allows you to show the constellations visi-
ble 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 
couple of drawbacks. Each chart is correct for only 
one time on a given night, say 10 p.m. If you are 
observing two hours later you would need the fol-
lowing month's chart. These charts also show the 
planets visible for a particular month, so they can 
be confusing unless you tippex them out. When 
learning 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 diminu-
tive appearance mislead you; it's packed with in-

formation and the core of the book features a set 
of constellation charts with many interesting celes-
tial 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 
magnitude. A recent entry is the Pocket Star Atlas 
published by Sky Publishing for about €16. This 
shows stars to magnitude 7.6 and the positions of 
many Deep Sky Objects.   

 
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 1.4 million km in diameter, 

the Moon is 3476 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 di-
ameter. 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 arc-
seconds (60"). The scale allows us to measure an-
gles 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 diame-
ter. 

 
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. 
 
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 its position 
relative 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. 

Your Night Sky Primer 
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Astronomers use a kind of celestial longitude 
and latitude called right ascension and declina-
tion to accurately plot the position of an object on 
the celestial sphere.  

 
The basis for this system is the equator and the 

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

utes (m) and seconds (s) running eastward from 0 
to 24 hours right round the equator. The zero point 
of right ascension is taken as the vernal equinox - 
the point where the Sun crosses the celestial equa-
tor, 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 closer to the Sun while 
Mars, Jupiter, Saturn, Uranus, Neptune, Pluto and 
Eris are further out. The major planets are always 
to be found in the zodiac - a band centred on the 
ecliptic. The ecliptic is the sun’s path on the celes-
tial 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 elongation. The other 
planets can be anywhere in the zodiacal band. 

 

The moment when Mercury or Venus are di-
rectly between the Earth and the Sun is known as 
inferior conjunction. They are at superior con-
junction when they pass behind the Sun. Obvi-
ously, 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 exhibit a phenomenon known 

as retrograding. A consequence of them lying fur-
ther from the Sun than us is that they orbit more 

slowly than the Earth. Therefore, at opposition, 
the Earth overtakes an outer planet causing its ap-
parent movement against the stars to grind to a 
halt, move back to the right, halt, and then re-
sume direct motion once again. 

 
A note on time 
Times throughout Sky-High are given, unless 

noted otherwise, in Universal Time (UT). This is 
the 24-hour system starting at mean midnight as 
measured at Greenwich. It is the same as Green-
wich Mean Time GMT. UT is the same as Irish civil 
time, except when Summer 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 
difference of 2.512 times in brightness. A differ-
ence of five magnitudes is a difference of 100 
times in brightness. The lower the magnitude num-
ber, 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 
slightly fainter. Binoculars show stars two to four 
magnitudes fainter, while the most powerful tele-
scopes in the world are able to show magnitudes 
about 20. Modern imaging techniques on such tele-
scopes can reach near +30. The apparent bright-
ness of a star depends on its true brightness and its 
distance. The term magnitude if not qualified, re-
fers to apparent brightness. 

 
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 (1 AU) would 
subtend an angle of one second of arc.  

 
Location 
Times are shown, for events such as occulta-

tions, for Dublin. There is a few minutes difference 
for the rest of the country. Start observing some 
minutes early. 

 
Distance 
The Astronomical Unit (AU) is a unit of distance 

of just under 150,000,000 km (the mean distance 
of the Earth from the Sun). It is convenient for so-
lar system measurements. 
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Sky Diary 2009 

2/3 Quadrantid meteors at maximum. The actual 
maximum occurs at 12 hrs on the 3rd. 

3 Saturn’s moon Titan at eastern elongation. 

4 Mercury at greatest elongation, 19° east in the 
evening sky. 

4 Earth at perihelion. 

7 Titan-Rhea conjunction (03:48 UT). 

7 Alcyone or Eta Tauri (mag 3.0) occulted by the 
waxing gibbous moon; disappearance at 17:33 UT. 

9 Moon furthest north in the year, dec. 27°N. 

10 Comet C/2007 N3 Lulin at perihelion, 1.21 AU. 

14 Venus at greatest elongation, 47° east in the eve-
ning sky. 

15 Saturn’s moon Iapetus at western elongation. 

19 Saturn’s moon Titan at eastern elongation. 

20 Mercury at inferior conjunction. 

22 Moon furthest south of the year,  dec. 27° S. 

22 Uranus (mag 5.9) lies 1.2° south-east of Venus 
(mag –4.5) this evening. 

23 Jupiter at solar conjunction. 

25 Eclipsing variable θ1 Orionis A at minimum bright-
ness (13 hrs), eclipse duration about 20 hours. 

January 

February 
2 ε Geminorum (mag 3.0) occulted by the fat gibbous 

moon; disappearance at 19:22 UT. 

4 Saturn’s moon Titan at eastern elongation. 

6 27 Euterpe at opposition in Cancer, mag. 8.9. 

9 Penumbral Lunar Eclipse visible from the western 
Pacific. Nothing of the event is visible from Ire-
land. 

12 Neptune at conjunction. 

13 21 Virginis (mag 5.5) occulted by the waning gib-
bous moon; reappearance at 05:14 UT. 

13 Mercury at greatest elongation, 26° west. 

20 Saturn’s moon Titan at eastern elongation. 

23/24 Comet C/2007 N3 Lulin passes about 2° south of 
Saturn. 

25 1 Ceres at opposition in Leo, mag. 6.9. 

25 Titan-Rhea conjunction (00:40 UT). 

26 Annular Eclipse visible from the Indian Ocean and 
Indonesia. Nothing of the event is visible from Ire-
land. 

27 Uranus at aphelion, 20.10 AU from the sun. 

March 
1 Eclipsing variable TX UMa at minimum brightness, 

20 hrs.  
8 Saturn at opposition in Leo, magnitude +0.5. 

3 Chi Tauri (mag 5.4) occulted by the first quarter 
moon; disappearance at 22:49 UT. 

8 Saturn’s moon Titan at eastern elongation. 

13 Uranus at solar conjunction. 

15 136472 Makemake at opposition in Coma, mag 
16.8. It is now 52.1 AU from the sun. Apart from 
Pluto, this is the brightest Trans-Neptunian Object. 

24 Saturn’s moon Titan at eastern elongation. 

20 Vernal Equinox at 11:44 UT. Day and night of equal 
length everywhere. 

21 29 Amphitrite at opposition in Virgo, mag 9.1. 

27 Venus at inferior conjunction. 

29 Irish Summer Time starts at 1 hrs civil time (01.00 
UT), clocks go forward one hour. 

31 Mercury at superior conjunction. 

31 Lunar gazing occultation of 6.6 mag star 
HIP023712. The northern limit passes from Tralee, 
Co Kerry to just east of Kinsale, Co Cork. 

April 

May 

3 Saturn’s moon Iapetus at western elongation. 

4 Titan-Rhea conjunction (23:22 UT). 

9 Saturn’s moon Titan at eastern elongation. 

12 Easter Sunday. 

22 Lyrid meteors at maximum (10 hrs). 

23 14 Irene at opposition in Virgo, mag. 8.9. 

25 Saturn’s moon Titan at eastern elongation. 

26 Mercury at greatest elongation, 20° east in the 
evening sky. Best evening apparition. The thin 
crescent moon lies 2° NE of Mercury that evening. 

15 Jupiter’s tilt to the earth is zero. 

10 Favourable lunar libration (of 9° on the N.N.E. 
limb). 

22 Eclipsing variable TX UMa at minimum brightness, 
22 hrs.  

1 Omicron1 Cancri (mag 5.2) and Omicron2 Cancri 
(mag 5.7) are both are occulted by the last quarter 
moon; reappearance at 23:03 and 23:20 UT respec-
tively. 

4 Eta Aquarid meteors at maximum. Although a 
fairly rich shower, the radiant is poorly placed. 

7 Favourable lunar libration (of 9° on the N.N.E. 
limb). 
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11 Saturn’s moon Titan at eastern elongation. 

18 Mercury at inferior conjunction. 

24 Eclipsing variable U Sagittae at minimum brightness 
(23 hrs). 

25 Comet 22P/Kopff at perihelion, 1.58 AU. 

27 Neptune (mag 7.9) lies less than ½° north of Jupiter 
(mag –2.4). 

27 Saturn’s moon Titan at eastern elongation. 

17 Jupiter (mag –2.3) lies 2° SE of the last quarter 
moon before dawn. 

June 

2 Jupiter’s moon Callisto at eastern elongation. 

4 Earth at aphelion. 

4 7 Iris at opposition in Sagittarius, mag 8.7. 

6 Comet C/2006 W3 Christensen at perihelion, 3.13 
AU. 

7 Furthest lunar apogee of year (402,200 km). 

11 Neptune (mag 7.8) is about ½° north of Jupiter 
(mag –2.7), a 5th magnitude star Mu Capricorni lies 
midway between them. 

14 Mercury at superior conjunction. 

18 Jupiter’s moon Callisto at eastern elongation. 

18 Eclipsing variable U Sagittae at minimum brightness 
(1 hrs). 

21 Nearest lunar perigee of year (357,500 km). 

July 

3 Eclipsing variable U Sagittae at minimum brightness 
(23 hrs). 

3/4 Jupiter occults 45 Capricorni (mag 6.0), from 22:57 
to 00:51 UT. During the night the star appears as an 
extra ‘moon’ of Jupiter. 

4 Jupiter’s moon Callisto at eastern elongation. 

4 Europa is partially eclipsed (by Ganymede) losing 
3.1 mag at maximum, 21:47 to 21:58 UT. This 
events occurs at a low altitude (9°). 

5/6 Penumbral Lunar Eclipse visible. See page 12 for 
details. 

6 Eclipsing variable star Epsilon Aurigae start of 
eclipse. See page 22 for details. 

7 16 Psyche at opposition in Capricornus, mag 9.3. 

11/12 Europa is totally eclipsed (by Ganymede) at 01:54 
UT, the two bodies are then less than 2” apart.  

12 Perseid meteors at maximum (15 hrs), but the 
moon has not yet reached last quarter. 

12 Saturn’s Ring is edge-on to the Sun, but the planet 
too close to the Sun to observe. 

14 Jupiter at opposition in Capricornus, magnitude  
–2.8. 

17 Neptune at opposition in Capricornus, magnitude 
7.8. 

19 Jupiter double shadow transit of Europa and 
Ganymede. The double event starts at 23:46 UT. 

21 Jupiter’s moon Callisto at eastern elongation. 

24 Mercury at greatest elongation, 27° east. 

24/25 Europa is occulted by Io, from 23:24 to 23:40 UT. At 
maximum it is total. This is followed by a partial 
eclipse (by Io), Europa losing 0.7 mag at maximum, 
from 00:08 to 00:22 UT. See page 10. 

27 Jupiter double shadow transit of Europa and 
Ganymede. The double event starts at 02:42 UT. 

29 Amor type asteroid 433 Eros at opposition in Pega-
sus, mag 11.9.  

August 

5 Venus at greatest elongation west, 46°. 

7 The first magnitude star Antares lies 1° east of the 
full moon, before dawn. 

13 Mercury at greatest elongation, 24° west. 

17 Earliest sunrise of the year (at Dublin), 03:56 UT. 

20/21 Eclipsing variable U Sagittae at minimum brightness 
(0 hrs). 

21 Summer Solstice at 05:45 UT, the night of 20/21 is 
the shortest of the year. 

21 Saturn’s moon Iapetus at western elongation. 

23 Pluto at opposition in Sagittarius , magnitude 13.9. 
It is now 31.7 AU from the sun.    

24 Io is partially eclipsed (by Ganymede) losing 0.8 at 
maximum, 02:30 to 02:35 UT. 

24 Latest sunset of the year (at Dublin), 20:57 UT. 

13 Comet C/2008 T2 Cardinal at perihelion, 1.20 AU. 

26/27 Eclipsing variable δ Librae at minimum brightness 
(0 hrs).  

22 Total Solar Eclipse from southern/eastern Asia and 
western Pacific. Nothing of the event will be visible 
from Ireland. See page 12 for details. 

24/25 Eclipsing variable δ Librae at minimum brightness 
(23 hrs).  

31 Europa is partially eclipsed (by Io) losing 0.7 mag at 
maximum, 02:40 to 02:46 UT. 

24 Europa is partially eclipsed (by Io) losing 0.5 mag at 
maximum, 00:13 to 00:18 UT. 
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15 20 Cancri (mag 5.9) occulted by the waning cres-
cent moon; reappearance at 04:22 UT. 

17 Saturn at solar conjunction. 

17 Uranus at opposition in Pisces, magnitude 5.7. It 
then lies 4.7° south of Lambda Piscium. 

20 Mercury at inferior conjunction. 

22 Autumnal Equinox at 21:19 UT. Day and night of 
equal length everywhere. 

22 3 Juno at opposition in Pisces, mag 7.6. 

24 20 Massalia at opposition in Pisces, mag 9.2. 

29 29 Capricorni (mag 5.3) occulted by the waxing gib-
bous moon; disappearance at 21:28 UT. 

29 89 Julia at opposition in Andromeda, mag 9.3. 

20 89 Julia (mag 9.4) passes less than 1° N of 3.3 mag  
δ Andromedae. 

2 Eclipsing variable RZ Cassiopeiae at minimum bright-
ness (21 hrs). 

3 Europa is partially eclipsed (by Io) losing 1.2 mag at 
maximum, 20:20 to 20:25 UT. 

6 Mercury at greatest elongation, 18° west in the 
morning sky. Best morning apparition. 

7 Epsilon Arietis (mag 4.6) occulted by the near full 
moon; reappearance at 02:35 UT. 

8 Lunar gazing occultation of 5.7 mag star 36 Tauri. 
The southern limit passes from Gweebara Bay, Co 
Donegal to Carrickfergus, Co Antrim. 

8 Mercury (mag –0.7) and Saturn (mag 1.1) only about 
 ¼° apart, low in the dawn sky. 

10 Europa is partially eclipsed (by Io) losing 0.6 mag at 
maximum, 22:43 to 22:47 UT. 

13 Venus (mag –3.9) and Saturn (mag 1.1) only about 
 ½° apart, low in the dawn sky. 

5 Favourable lunar libration (of 8° on the S.W. limb). 

14 Lunar gazing occultation of 5.9 mag star HIP 048734. 
The southern limit passes from Cleggan, Co Galway 
to Clogher Head, Co Louth. 

October 

November 

5 Mercury at superior conjunction. 

6 Jupiter double shadow transit of Io and Ganymede. 
The double event starts at 18:58 UT. 

8 Lunar gazing occultation of 6.3 mag star 79 Gemi-
norum. The southern limit passes from Derrybeg to 
Culdaff, Co Donegal. 

8 85 Geminorum (mag 5.4) occulted by the waning 
gibbous moon; reappearance at 06:09 UT. 

10 Eclipsing variable λ Tauri at minimum brightness 
(23 hrs). 

17 Leonid meteors at maximum (12 hrs), moon favour-
able. 

18 Eclipsing variable λ Tauri at minimum brightness 
(21 hrs). 

18 Omicon Ceti (Mira) predicted to be at maximum 
(about mag. 3.4). 

23 Io is partially occulted by Europa, from 17:28 to 
17:32 UT. 

September 
4 Saturn’s Ring is edge-on to Earth, but the planet is 

too close to the Sun to observe. 

8 Europa is partially eclipsed (by Io) losing 1.1 mag at 
maximum, 23:39 to 23:47 UT. 

8 Europa is occulted by Io, from 22:21 to 22:31 UT.  

10 36  Tauri (mag 5.5) occulted by the near last quarter 
moon; reappearance at 22:49 UT. 

13 Lunar gazing occultation of 6.6 mag star HIP023712. 
The northern limit passes skirts just off the coast 
from Bloody Foreland to Malin Head, Co Donegal. 

8 Favourable lunar libration (of 8° on the S.W. limb). 

12 Neptune (mag 7.8) lies less than 2°NE from the full 
moon tonight. 

1 Mars (mag +0.4) crosses the M44, the Beehive Clus-
ter in Cancer. 

2 Europa transits across Ganymede, from 18:49 to 
18:55 UT.  

2 Eclipsing variable RZ Cassiopeiae at minimum 
brightness (22 hrs). 

1 Favourable lunar libration (of 8° on the S.W. limb). 

14 18 Melpomene at opposition in Cetus, mag 7.9. Easy 
in binoculars, see chart on page 17. 

15 Eris at opposition in Cetus, where it is magnitude 
18.6. It is now 96.7 AU from the sun. 

16 Venus, Saturn and the thin crescent Moon form an 
isoceles triangle, low in the dawn sky an hour be-
fore sunrise. 

20 Orionid meteors at maximum, moon favourable. 

25 Irish Summer Time ends at 2 hrs civil time (01.00 
UT), clocks go back one hour. 

December 
1 Saturn’s moon Iapetus at western elongation. 

4 δ Geminorum (mag 3.5) occulted by the just past 
full moon; reappearance at 21:50 UT. 

7 Xi Leonis (mag 5.0) occulted by the waning gibbous 
moon; reappearance at 05:27 UT. 

9 19 Fortuna at opposition in Taurus, mag. 9.3. 

13 Earliest sunset of the year (at Dublin), 16:06 UT. 

3 Faint (mag 11.1) asteroid 16 Psyche lies less than  
½° north of Jupiter. See also under the 10th of the 
month. 

10 16 Psyche lies about ¼° south of Neptune. 

continued on page 22 



Page 8 

Sunrise and Sunset for 2009 

Jan 1 8:40 16:17 7:13 17:45 

Jan 8 8:37 16:26 7:11 17:53 

Jan 15 8:32 16:37 7:08 18:02 

Jan 22 8:24 16:49 7:01 18:12 

Jan 29 8:14 17:03 6:53 18:23 

Feb 5 8:02 17:16 6:43 18:35 

Feb 12 7:49 17:30 6:31 18:47 

Feb 19 7:35 17:44 6:18 19:00 

Feb 26 7:19 17:57 6:04 19:13 

Mar 5 7: 3 18:10 5:48 19:26 

Mar 12 6:46 18:23 5:32 19:39 

Mar 19 6:29 18:36 5:14 19:53 

Mar 26 6:13 18:49 4:56 20:06 

Apr 2 5:56 19:02 4:37 20:21 

Apr 9 5:40 19:15 4:18 20:36 

Apr 16 5:23 19:28 3:59 20:52 

Apr 23 5:08 19:40 3:40 21:09 

Apr 30 4:53 19:53 3:20 21:27 

May 7 4:39 20:05 3:00 21:45 

May 14 4:27 20:16 2:41 22:04 

May 21 4:16 20:27 2:22 22:23 

May 28 4:07 20:37 2:05 22:41 

Jun 4 4:01 20:46 1:49 22:59 

Jun 11 3:57 20:52 1:37 23:13 

Jun 18 3:56 20:56 1:31 23:22 

Jun 25 3:58 20:57 1:33 23:22 

Jul 2 4:02 20:55 1:43 23:14 

Jul 9 4:09 20:51 1:58 23:01 

Jul 16 4:17 20:44 2:15 22:44 

Jul 23 4:27 20:34 2:34 22:26 

Jul 30 4:38 20:23 2:53 22:08 

Aug 6 4:50 20:10 3:11 21:48 

Aug 13 5:02 19:57 3:29 21:29 

Aug 20 5:14 19:42 3:46 21:09 

Aug 27 5:26 19:26 4:02 20:49 

Sep 3 5:38 19:09 4:17 20:30 

Sep 10 5:50 18:52 4:31 20:11 

Sep 17 6:02 18:35 4:45 19:52 

Sep 24 6:14 18:18 4:58 19:34 

Oct  1 6:26 18:01 5:11 19:17 

Oct 8 6:39 17:45 5:24 19:00 

Oct 15 6:52 17:29 5:36 18:44 

Oct 22 7:05 17:13 5:49 18:29 

Oct 29 7:18 16:58 6:00 18:16 

Nov 5 7:31 16:45 6:12 18:04 

Nov 12 7:45 16:33 6:23 17:54 

Nov 19 7:57 16:23 6:34 17:46 

Nov 26 8:09 16:15 6:45 17:39 

Dec 3 8:20 16:09 6:54 17:36 

Dec 10 8:28 16:06 7:01 17:34 

Dec 17 8:35 16:07 7:07 17:35 

Dec 24 8:39 16:10 7:11 17:38 

Dec 31 8:40 16:16 7:13 17:44 

Date   Sunrise Sunset     Begin End 

Nautical Twilight 

Date   Sunrise   Sunset   Begin   End 

  Nautical Twilight 

The times (UT) in this table are for Dublin. On the west coast add about 12 minutes. North of Dublin, the  days are a 
little longer in summer and shorter in winter. South of Dublin, the  days are a little shorter in summer and longer in 
winter. At the equinoxes day and night are equal everywhere. The sky is dark enough  for most astronomical observing 
at the end of nautical twilight (sun 12° below horizon). The end of civil twilight (sun 6° below horizon) occurs about 
midway between sunset and the end of nautical twilight. 

Phases  
of  

the  
Moon  
for  

2009 

     NEW        FIRST QUARTER        FULL      LAST QUARTER 
 
      d  h  m         d  h  m        d  h  m         d  h  m 
        
Dec  27 12 22   Jan   4 11 56   Jan 11 3 27    Jan  18  2 46 
Jan  26  7 55   Feb   2 23 13   Feb  9 14 49   Feb  16 21 37 
Feb  25  1 35   Mar   4  7 46   Mar 11  2 38   Mar  18 17 47  
Mar  26 16 06   Apr   2 14 34   Apr  9 14 56   Apr  17 13 36   
Apr  25  3 23   May   1 20 44   May  9  4 01   May  17  7 26 
May  24 12 11   May  31  3 22   Jun  7 18 12   Jun  15 22 15 
Jun  22 19 35   Jun  29 11 28   Jul  7  9 21   Jul  15  9 53   
Jul  22  2 35   Jul  28 22 00   Aug  6  0 55   Aug  13 18 55   
Aug  20 10 02   Aug  27 11 42   Sep  4 16 03   Sep  12  2 16 
Sep  18 18 44   Sep  26  4 50   Oct  4  6 10   Oct  11  8 56   
Oct  18  5 33   Oct  26  0 42   Nov  2 19 14   Nov   9 15 56   
Nov  16 19 14   Nov  24 21 39   Dec  2  7 30   Dec   9  0 13   
Dec  16 12 02   Dec  24 17 36   Dec 31 19 13 
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Mercury, the elusive innermost planet, can be 
seen (given a clear horizon) without too much 
difficulty if you look on the right day and time. 

 
The planet has a moderate evening apparition 

in early January. Best visibility occurs around the 
5th January, the planet’s magnitude is then –0.5.  

 
The best evening apparition of the year occurs in 
mid and late April, best visibility occurs around 
the 18th April when the planet’s magnitude will 
be –0.6. The graph, below, shows Mercury’s posi-
tion in the sky relative to the horizon at the end 
of civil twilight (when the sun is 6° below the ho-
rizon). This occurs at about 40 minutes after sun-
set at this time of year. 
 
For its morning apparitions the planet is well seen 
from about the beginning to the 18th October. 
Best visibility occurs around October 9th when the 
planet’s magnitude will be –0.8. 

 
Venus, as the year opens, is well displayed in the 
evening sky. Greatest elongation occurs on 14th 
January. The planet continues to gain altitude 
after this date. This is a good opportunity to look 
for the Ashen Light. 
 
By March the –4.6 magnitude planet rapidly loses 
altitude as it heads to inferior conjunction on 27th 
March. Thereafter the planet moves south of the 
sun, so is slow to appear in the morning sky . 
Greatest elongation occurs on 5th June. How-

ever, it is not until August that the planet reaches 
it maximum altitude, it is then a glorious object 
high in the dawn sky. The magnitude is then –4.0 
and the apparent diameter is 15”. In a telescope 
the gibbous phase is visible.  
 
Mars in the early months of the year, being south 
of the sun, is very slow to emerge from its Decem-
ber 2008 conjunction with the sun. 
 
By early August, it is visible rather low in the east 
before dawn, however it still shows a small (5”) 
disc. Its magnitude is then +1.1.  
 
By December it reaches 10” and over 12” in size by 
the end of the year (as its approaches opposition in 
late January 2010) when its magnitude is  
-0.7.  
 
By that time, its northerly declination (reaching 
19° north) will afford good views on nights of 
steady seeing.  Spring has begun in the northern 
hemisphere, with the planet tilted 18° towards the 
earth. 
 
The most prominent dark marking is the wedge 
shaped Syrtis Major. It is well placed for viewing, 
on the Martian Central Meridian (CM), in early De-
cember. It appears 37 minutes later each night on 
the CM, as the Martian day is 37 minutes longer 
than the earths day. See the table, on the next 
page, for some well places transits. 

The Planets in 2009 
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Jupiter comes to opposition on August 14th in Ca-
pricornus at Magnitude -2.7. This year it is slightly 
better placed than in 2008 for telescopic viewing 
as the planet begins to move north again 
(declination 15° south). Still even when on the me-
ridian (due south) it reaches an altitude of only 
about 21°. This is not likely to produce much good 
seeing so it will be difficult to observe fine detail 
on the planet. The apparent equatorial diameter 
will be 48.9”, slightly larger than in recent years as 
the planet approaches perihelion in 2011. 
 
Still, a good quality small telescope should show 
the dusky belts, the Great Red Spot (GRS) and the 
four Galilean moons. The intensities of the dark 
belts varies over the years and there have been oc-
casions when an entire belt has faded away. Fa-
vourable transits of the GRS  are tabulated, the 
spot is assumed to lie at longitude 130° (Jovian 
System II) as it was in late 2008. The GRS may drift 
in longitude as the year goes on, any update will 
be posted on the SkyHigh Update web page (see 
page 23 for the address). In recent years the spot 
has been a pale salmon colour.  
 
This year the tilt of the planet is 0°. This results in 
mutual phenomena of the its satellites. The better, 
visible events are given in the Diary. See diagram, 
at right, for a graphic of a well placed occultation 
followed by an eclipse a few minutes later. Io 
(satellite I) and Europa (II) are the bodies involved. 
 
Eclipses occur when one satellite falls into the 
shadow (partially or totally) of another. Because 
the Galilean satellites have no appreciable atmos-
pheres the umbra is dark. 
 
Occultations occur when a body hides all or part of 
another body. They may be total, partial or annu-
lar. 
   
Saturn comes to opposition on 9th March in Leo.  
The magnitude then is only +0.5, as the rings are 
nearly edge on towards the earth. I fact the sun 
and earth pass through the ring plane on 10th 
August and 4th September respectively, however 
the planet will be too  near the sun in the sky for 
effective observation. The best opportunity to see 
the rings very near edge-on (less than 1°) will actu-
ally be in early January. Towards the end of the 
year the north side of the rings will then be on 
view. 
 
Saturn’s largest satellite Titan (mag 8.2) is readily 
seen in a small telescope. Some of the other main 
satellites may be seen in a moderate telescope: 
Rhea (9.6), Tethys (10.1), Iapetus (10.3), Dione 
(10.3), Enceladus (11.6) and Mimas (12.8). The op-

position magnitudes are quoted. Faint and elusive 
Enceladus and Mimas are a little less difficult this 
year as the glare from the rings will be at a mini-
mum  
 
Iapetus is unusual is that it fades to 12th magnitude 
around eastern elongation, this is due to the fact 
one side of the planet is very dark. See the Diary 
for dates of these elongations. 
 
Uranus comes to opposition on 17th September (at 
magnitude 5.7) in Pisces (below the circlet). The 
planet is now only 3° south of the equator. On 
nights of good seeing there is a better chance than 
in recent years of getting a good view of its small 
disk, only 3.7” in diameter.  See chart for the 
planet on the opposite page. 
 
Neptune comes to opposition on 17th August at 
magnitude 7.8. It lies in Capricornus at declination 
14° south. It then lies nearly 1° west of 5.1 mag 
star µ Capricorni. Also it lies 3.4° from Jupiter. 
 
The small disc is 2.4” in diameter. So for most pur-
poses, it looks just like a star. See chart for the 
planet on the opposite page. 
 
Pluto appears as a faint stellar object of magni-
tude 14.1 in Sagittarius when it comes to opposi-
tion on 23rd June. It now lies 18° south of the 
Equator.  

Great Red Spot 
transit times 

7/8      00:15 

19/20  00:07 

24 23:14 

5  23:07 

10 22:15 

27 21:17 
31  19:26 
5  18:36 
17 18:34 

Aug 

Aug 

Aug 

Sep 

Sep 
Sep 
Oct 
Nov 
Nov 

Syrtis Major  
transit times  

30/1 04:37 

1/2 05:15 

2/3 05:53 

3/4 06:31 

5/6 07:09 

30 22:47 

31 23:23 

Nov/Dec 

Dec 

Dec 

Dec 

Dec 

Dec 

Dec 

Two Jovian Mutual Events - 24/25 August 
Left:  Io (I) occults Europa (II). 
Right: Europa partially eclipsed by the shadow of Io. 
(north is up; most telescopes will not resolve these events – but 
instead brightness changes will be noticeable, from Guide8) 
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The circles are 1° in diameter.  
(charts generated using Guide8) 

Path of  
Uranus  

Path of  
Neptune  
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Eclipses in 2009 

Partial Lunar Eclipse   31 December 

Penumbral Phase Starts : 17:15 

Partial Phase Starts: 18:52 

Maximum Eclipse: 19:23 

Partial Phase Ends: 19:54 

Penumbral Phase Ends: 21:30 

P1 

U1 

Greatest 

U4 

P4 

Annular Solar Eclipse 26th January  
 

An Annular Eclipse of the Sun is visible across 
the southern Indian Ocean on 26th January. The 
maximum magnitude is 0.93. Greatest Eclipse oc-
curs at 07:59 UT. At sunset, annularity is visible 
from parts of Indonesia, including Krakatoa. 

The partial phase is visible from parts of 
southern Africa, south-east Asia and Australia. 

Nothing of the event is visible from Ireland. 

Total Solar Eclipse 22nd July 
 

A Total Eclipse of the Sun is visible across the 
south and east of Asia before crossing the west-
ern Pacific Ocean on Wednesday 22nd July. 

The path of the eclipse crosses northern India, 
central China and the Ryukyu Islands (Japan). The 
weather prospects are mediocre across virtually 
all of the track. Maximum duration of 6m 39s oc-
curs near Iwo Jima. Greatest Eclipse occurs at 
02:35 UT. The partial phase is visible over south 
and east Asia. 

Nothing of the event is visible from Ireland. 

This is the return of the Saros (family of 
eclipses) #136, which currently features the long-
est running total eclipses. One saros period (18 
years and 11 and one-third days) before, in 1991,  
an IAS Group travelled to Hawaii to view the 
eclipse. Currently each eclipse is a little less long 
than the previous one, the longest eclipse  (7 min 
8 sec) of this particular Saros occurred in 1955 
across south and south-east Asia. 

Penumbral Lunar Eclipse 5th-6th August 
 
This starts at 23:01 and ends at 02:17 UT. Only a 
very slight dimming of the southern part of the 
moon will be visible. The dimming is slight be-
cause it’s the semi-shadow. Most casual observers 
would not know anything is happening. 
 
 
Partial Lunar Eclipse 31st December 
 

A minor partial eclipse occurs on 31st Decem-
ber. The maximum magnitude is only 0.083. Only 
a small portion of the south polar region of the 
moon will be in the umbra (full shadow). 

Eclipse Web Sites 

Eclipse Details (F. Espenak):  

http://sunearth.gsfc.nasa.gov/eclipse/eclipse.html 

 

Eclipse Weather Prospects (J. Anderson): 

http://home.cc.umanitoba.ca/~jander/ 

 The altitude of the moon will be 26°(in 
Dublin) at maximum eclipse.  

Times in the table, below, are given in UT  
(h:m:s). 
 
The diagram (on next page) shows the passage of 
the moon through the earth’s shadow. It also 
shows the meaning of the various contact times 
as given in the table. 
 

Try some photography, particularly if you have 
a digital camera. Place the camera on a tripod, 
focus on infinity, zoom in and range through dif-
ferent exposures. You can either expose for the 
umbra or the uneclipsed part (as in the photo be-
low by J. O‘Neill; 2006 Sep 7 at 1/60 sec at 
384mm focal length). 
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Above: 
 
Map of the path of  
totality (grey band)
through central and 
east China on 22 July 
2009. 
 
Right:  
 
Diagram showing the 
path of the moon 
through the shadow 
of the earth in the sky 
on 31 December 2009. 
Only a very small area 
in the southern part 
of the moon will lie in 
the full shadow or 
umbra. 
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Comets in 2009 

85P/Boethin 
 
Discovered by Rev. Leo Boethin in the Philippines 
in 1975. The best apparition was in 1986 when 
the comet became 8th magnitude. The period is 
11.23 years. 
 
The comet was due to return to perihelion on 16th 
December 2008. Yet, by late in 2008 it had not 
being recovered. Either it is abnormally dim or it 
may have disintegrated. On 4th January it might 
be seen 1° south and a little east of 4.0 mag star 
Omega Piscium. 
 
C/2006 OF2 Broughton 
 
The rather faint (10th magnitude or fainter) 
comet C/2006 OF2 Broughton will still be visible 
in the early part of year. The comet can then be 
found to the north of the figure of Auriga. On 15th 
February it passes just ¼° east from the 2nd 
magnitude star β Aurigae. 
 
The comet was discovered by John Broughton in 
Queensland, Australia in 2006.  
 
22P/Kopff 
 
The return of this periodic comet is one of its better 
returns. It is predicted to peak to reach  8th magni-
tude at perihelion on May 25th and only fade to 9th 
magnitude by mid-August. During this time the 
comet will be visible before dawn as it moves from 
Capricornus into Aquarius. On July 11th the slow 
moving comet passes 1.6° south of  the 3.7 magni-
tude star λ Aqruarii. 
 
The comet was discovered photographically by  
A. Kopff in 1906 at Konigstuhl Observatory in  
Germany. Its period is 6.4 years. 
 
C/2007 N3 Lulin 
 
This comet initially appears low in the dawn sky in 
Libra around the 10th January (the time of perihelion 
passage). As the comet tracks into Virgo it becomes 
better placed. At best it is predicted to be perhaps a 
4th magnitude object in late February as it passes 

nearest to the Earth. It will be then readily visible in 
binoculars and is moving fairly rapidly.  
 
The chart (on the next  page) shows the path from 
late mid February to early March. As the inclination 
of the comet is very low it tracks very near the 
ecliptic. The comet passes about 2°north from the 
1st magnitude star Spica on the morning of 16th Feb-
ruary.  
The comet has an even closer pass to a star on the 
night of February 27th /28th, when it lies less then 1° 
south of the 1st magnitude Regulus in Leo. 
 
The comet fades fairly rapidly to 7th magnitude by 
the end of March and is lost in evening twilight by 
May. 
 
This long-period comet was discovered at Lulin Ob-
servatory, Taiwan in July 2007 by Quanzhi Ye. 
 
C/2006 W3 Christensen 
 
Discovered by Eric Christensen at the Catalina Sky 
Survey in Arizona 2006. By November 2008 the 
comet, 
at magnitude 10, was about three magnitudes 
brighter than initially predicted. 
 
With a perihelion distance (which occurs on 6th July) 
of 3.13 AU there is little change in magnitude 
through out the year. 
 
The comet passes only 6’ from the 4.1 magnitude 
star 1 Lacertae on the evening of February 3rd, the 
comet should then be about 10th magnitude.  
 
It should be well displayed during summer months as 
it moves south from Cygnus into Aquila. On 25th July 
the 8th magnitude comet is less than ½° from the 
3.2 magnitude star Zeta Cygni. 
 
C/2008 T2 Cardinal 
 
Discovered in 2008 by Robert Cardinal at the Roth-
ney Astrophysical Observatory near Calgary, Canada. 
This long-period comet might reach 9th or 10th mag-
nitude in early May, before becoming lost in the eve-
ning twilight as it approaches perihelion on 13th 
June. Thereafter it is a southern hemisphere object. 

A number of periodic comets are due to return, with perhaps the non-periodic C/2007 N3 Lulin is the 
best prospect of the year. However, a bright comet may appear at any time. Comet Holmes, which had an 
outburst in late 2007, has almost returned to its former faint self. 
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Comet Web Sites 
 

BAA Comet Section:  
www.ast.cam.ac.uk/~jds/ 
 
The Astronomer: 
www.theastronomer.org 
 
Cometography: 
http://cometography.com 

Top: The track of Comet 2007 N3 Lulin from 
mid-February to early March 2009 as it moves 
north-westwards from Virgo through Leo into 
Cancer. The tick marks show dates at intervals of 
one day (at 0 hrs UT). Stars to magnitude 6 are 
shown. 
Bottom: Detail for the same comet for around 
the end of February (mag 8 limit). 
 
North is up. (charts from Guide8) 
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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  com-
prised 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 is the expected date of the maximum. The 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 assumes perfectly dark clear skies, 
the radiant source overhead, and no meteors missed. 

Meteor Showers by John Flannery 

Principal Meteor Showers of 2009 

Quadrantids 01 Jan - 05 Jan 03 Jan 41 km/s 2.1 120 2003 EH1 

Lyrids 16 Apr - 25 Apr 22 Apr 49 km/s 2.9 18 C/Thatcher (1861 G1) 

η Aquarids 19 Apr - 28 May 06 May 66 km/s 2.7 60 1P/Halley 

δ Aquarids 12 Jul - 19 Aug 28 Jul 41 km/s 3.2 20 96P/Machholz (?) 

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 

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

Leonids 14 Nov - 21 Nov 18 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 First Quarter 

3 days before New Moon 

3 days before Full Moon 

First Quarter Moon 

1 day before Last Quarter 

3 days after New Moon 

3 days after Full Moon 

2 days after New Moon 

2 days before New Moon 

2 days before First Quarter 

Shower Activity Date of Speed r ZHR Parent Body 

 Period Maximum km/s    

Moon’s Age 

 

Meteors, or shooting stars, can be seen any 
night but during the year the Earth sweeps through 
dust trails laid down by comets as they circle the 
Sun. We then get a meteor shower. Some are 
rather weak with only a few meteors per hour seen 
while other displays delight amateur astronomers 
year after year with their greater rates.   

 

The Quadrantids in early January generally ex-
hibit a short, sharp maximum and the peak is pre-
dicted for 01h on the 3rd this year. The night of 
January 2/3 will therefore prove best for Irish ob-
servers and conditions will be ideal as the Moon 
sets close to midnight.  

 

After a lull things then pick up again when the 
Lyrid meteor shower peaks on April 22nd at 11h. 
The sky is mostly Moon-free with moonrise not un-
til well into the early hours on the night of maxi-
mum. Occasional outbursts from the stream have 
been noted in the past with the last in 1982.  

 
The dependable Perseids are predicted to peak at 
19h on August 12th this year but conditions are far 
from ideal as the waning gibbous Moon rises at 20h 
30m. However, they are bright and fast with a 
number leaving brief trains so it is worth the effort 
to get out and observe them during the normally 
mild weather. Enhanced rates were noted outside 
the traditional peak in 2004 so there could be some 

surprises.  
 
The Orionids are October’s best known shower and 
are associated with the well-known comet 1P/Halley. 
The radiant is just SW of γ Gem and rates tend to be 
good with many swift meteors. Conditions are per-
fect for the 2009 return on the 21st as the Moon sets 
early in the night. A slightly higher ZHR of 30 may be 
expected this year as analysis of the International 
Meteor Organisation’s database suggests a 12-year 
period to Orionid rates ( www.imo.net ).   
 
Leonid rates have generally declined back to normal 
levels following the enhanced activity at the start of 
the century but meteor scientists are predicting a 
further outburst for a few hours centred around 
21:45UT on November 17th. Computer modelling sug-
gests a ZHR of 500 but the meteors could be faint. 
The radiant in Leo rises at 23h from here. 
 
The Geminids (maximum on the 14th at 05h) are 
blessed by virtually Moon-free skies this year and can 
be considered even richer than the Perseids. The me-
teors are bright though few of them produce persis-
tent trains. The shower remains at maximum for over 
24 hours and the radiant is visible from our latitude 
all night, reaching it’s highest altitude around  02h. 
Modelling of the Geminid stream suggests their best 
is still to come in the latter part of the 21st century.  



Page 17 

1 Ceres will have a good opposition in February, 
reaching mag 6.9 It is well placed in the region 
north of δ Leonis.  On the night of 17/18 Feb it 
passes less than ¼° N of mag 6.5 star 64 Leonis. 
 
At 900 km in diameter Ceres is the largest aster-
oid, although the IAU has also recently classified 
it as a Dwarf Planet. 
 
2 Pallas was at opposition in December 2008 at 
mag 8.0, however it a very difficult object due its 
low declination. On new years day it lies at 32° 
South in Caelum, very low for a winter opposi-
tion! The reason is the large inclination (35°) of 
the its orbit. 
 
3 Juno has an excellent opposition in September, 
reaching mag 7.7. It is then in Pisces, south-east 
of the Circlet. On the night of 16/17 Sep it passes 
less than 10’ east of 5.1 mag star 29 Piscium. On 
the evening of 20th Sep it lies less than ½° SW of 
4.9 mag star 27 Piscium. 
 
7 Iris comes to opposition in early July, the 8.8 
mag object then lies in a dense area of the Milky 
Way in north-west Sagittarius. 
 
14 Irene has an excellent opposition in April, 
reaching mag 8.9 which is as bright as it can ever 
get. It then lies in eastern Virgo. On the night of 

Asteroids in 2009 
3/4 May it passes less than ¼° S of 4.2 mag star 
Tau Virginis. 
 
18 Melpomene has an excellent opposition in Oc-
tober, reaching mag 7.9. It then lies in Cetus and 
should be readily found with binoculars with the 
aid of the chart. This asteroid was found by John 
R. Hind at London in 1852. Iris, Irene and Euterpe 
also number among his 10 discoveries.  
 
27 Euterpe comes to opposition in Cancer in 
January, it is then mag 8.8 and lies a few degrees 
east of M44, the Beehive Cluster.  
 
433 Eros, this Near Earth Asteroid (NEA) comes 
to opposition in Pegasus on August 29th. On the 
night of 2/3 Aug the 12.6 mag asteroid passes 
only about 10’ NE of 4.5 mag star β Piscium. Then 
on Sep 6/7 the 11.9 mag asteroid passes 10’ S of 
3.5 mag star θ Piscium. 
 
Eros was the first NEA discovered, by  G.Witt in 
Berlin in 1898. The NEAR space probe got detailed 
Information and images of Eros in 2000-01. 

  Charts of Brighter Asteroids (RASNZ): 

http://www.rasnz.org.nz/Asteroids.htm 

18 Melpomene from mid Sep to late Dec 2009 
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Variable Stars in 2009 
Eclipsing Variables 

 
Algol or β Persei is the most famous Eclipsing 

Variable (EV) in the sky. Although it spends most 
of its time at constant light, every 2.8673 days a 
fainter star in the system eclipses a brighter one 
and the combined brightness (which is what you 
always see) drops from magnitude 2.1 to 3.4. 
From being almost as bright as Mirphak or α Per-
sei (mag 1.8) it becomes fainter than γ Persei 
(mag 2.9) or δ Persei (mag 3.0). The eclipse last 
10 hours. 

 
The dates and times of well placed minima of 

Algol are given in the table below. 
 
A few minima of some other notable EV’s are 

given in the Diary. They are:  δ Lib which drops to 
4.9 from 4.0 every 2.3274 days; circumpolar  RZ 
Cassiopeae (period 1.1952 days) goes from 6.2 to 
7.7; λ Tauri (period 3.9530 days) goes from 3.4 to 
3.9; TX Ursa Majoris (Period 3.0632) goes from 7.1 
to 8.8; U Sagittae (Period 3.3806) has a large drop 
from  6.6 to 9.2. 

 
During 2009-11 Epsilon Aurigae has a very rare 

minimum, see article on page 22. There is an-
other star, in the Kids near Capella, which is also 
a long-period eclipsing variable!. This star, in the 
south west corner of the Kids, Zeta Aurigae has 
only a slight drop (mag 3.7 to 4.0). The middle of 
the minimum will occur on 22nd March and the du-
ration of the eclipse is about 40 days. If you prac-
tise with the other EV’s, you may be able to no-
tice this very slight dimming. 

              Minima of Algol 
 
Jan  16 23.8h; 19 20.6h 
Feb   8 22.3h 
Mar   3 20.9h 
Aug  20  1.0h 
Sep  11 23.5h 
Oct   4 22.0h; 24 23.6h; 27 20.5h 
Nov  16 22.2h; 19 19.0h 
Dec   6 23.9h;  9 20.7h; 29 22.4h    
 
All times are in UT (days & hours) and are geocentric. 

        Long-Period Variables 
 
Star              Date         Mean Magnitude Range 
                  of Max. 
 
S Vir    4 Feb    7.0-12.7 
U Ori   15 Feb    6.3-12.0 
R And   24 Aug    6.9-14.3 
R Cnc   26 Aug    6.8-11.2 
R Tri    7 Sep    6.2-11.7    
R Aql   17 Sep    6.1-11.5 
Omi Cet 18 Nov    3.4- 9.3 
Chi Cyg 27 Dec    5.2-13.4 

The IAS has an active Variable Star Observers 
Group (VSOG) that co-ordinates observations 
from members. 

Long-Period Variables (LPV) 
 
 These intrinsic variable stars (mostly giant red 

stars) follow fairly regular cycles over a large 
range in brightness. The table, below, gives pre-
dicted dates of the maxima for bright and well-
placed LPV’s during the year. 

 
The Date is the predicted maximum based on 

the average period. The Range is the mean of the 
extremes. However, there can be quite a differ-
ence in dates and magnitudes for any particular 
cycle and that is part of the joy. 

 
The maximum of Omicron Ceti (Mira) will be 

well placed in the Autumn sky. 
 

Other variables 
 
The variables above are the main (but not only) 
class of largely predictable variables. 
 
There is also a large class of unpredictable vari-
ables. Chief among these are the cataclysmic 
variables which flare up at irregular intervals. 
This interval can be weeks or months (or even 
years) for dwarf novae, decades for recurrent no-
vae and thousands of years for novae.  For more 
details and charts see the web sites below. 

Variable Star Web sites 
 

V.S.O.G.: 
www.irishastrosoc.org/vsog/vsog.htm 

 
A.A.V.S.O. (inc. charts): 
www.aavso.org 
 
BAA V.S.S.:  
www.britastro.org/vss/ 
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In days gone by, few people outside the callings 
of soldier and sailor moved very far from their 
places of birth and even fewer moved to signifi-
cantly different latitudes.  Fewer still ever 
crossed the Equator.  However, with the advent 
of cheap long distance air travel, all this has 
changed and very many people now make large 
changes in latitude every day.  If you find your-
self making a southward trip, you can greatly in-
crease the interest of your journey by observing 
some of the splendid celestial objects than can-
not be seen from here at home.    
 
Naturally, observation of southern objects is best 
undertaken from locations south of the equator.  
However, if your journey doesn’t take you that 
far, or even nearly that far, be alert to make the 
most of whatever lowering of latitude you have 
achieved.  A lowering of even ten degrees can 
make a very big difference in the visibility of ob-
jects. 
 
The most obvious benefit from a more southerly 
location lies in relation to the Galaxy – the Milky 
Way.  The Milky Way can be impressive even here 
in the north, given clear dark skies.  But the view 
of the southern Milky Way is a revelation by com-
parison.   This arises from the fact that the galac-
tic centre is located south of the equator.   We 
can just about see the centre from Ireland but 
the view is dimmed almost out of existence by its 
low altitude and the long atmospheric path that 
the light has to take in order to reach us.  Many 
bright regions of the Galaxy lying further south 
are completely out of sight.  When viewed from 
southern climes, the galactic centre is a vast and 
awe-inspiring sight where bright star-clouds min-
gle in glorious confusion with areas of inky black-
ness.   
 
Separated by some 40 from the southern Milky 
Way are the two Magellanic Clouds, the “Great” 
and the “Small”.  These are irregular galaxies, 
possibly satellites of our Galaxy, which, despite 
their subordinate status, are gigantic structures.  
Indeed, the Large Cloud rivals an average spiral 
galaxy in size and luminosity.  On its outskirts is 
the great Tarantula Nebula NGC 2070.  This is 
visible to the naked eye, despite its tremendous 
distance of 190,000 light years.  If it were as 
close to us as the Orion Nebula it would cover 
some 30 of the sky and shine with a total bright-
ness three times greater than that of Venus. 

   A Brief Trip Southwards                                                     
by James O’Connor 

The second and third brightest stars in the sky 
are in the far south.  Canopus (magnitude –0.72) 
is in the constellation Carina and comes second 
only to Sirius.   It is a massive star, with an abso-
lute magnitude of -6, some 25,000 times brighter 
than the sun.   Number three is Alpha Centauri, 
which, at four light years distance, is the nearest 
stellar system to Earth.  It shines at magnitude 
zero and is double, with components of magni-
tudes 0.3 and 1.7, respectively.  I remember hav-
ing a fine view of the pair when in Kenya in 1980 
for the total eclipse of that year.  They were 
then at their widest apart – 22 seconds of arc – 
but they have since closed in to just 7.5 seconds.  
The period of the binary is 80 years.  Also in the 
far south are the two finest globular clusters in 
the sky, Omega Centauri, and 47 Tucanae.  These 
are so prominent that they became labelled as 
stars. 
 
Many people who go south like to observe Crux 
the (Southern) Cross.  It can be well seen from 
anywhere south of about 20N, if you choose the 
right time.  It is difficult to give a clear-cut an-
swer to the question as to how impressive it is.  It 
is impressive in that three of the four stars form-
ing the “cross” are of the first or second magni-
tude, the fourth being of the third magnitude.  
However, the “cross” is rather lop-sided and the 
intervention of a fifth star of magnitude 3.6 is a 
distracting feature.  If you have a small telescope 
with you, don’t forget to turn it on Alpha of the 
constellation.  It is a fine double with a separa-
tion of 5.7 seconds of arc.  The constellation has 
two other objects not to be missed.  These are 
NGC 4755, the “Jewel Box”, a magnificent con-
centrated cluster of young stars centred on the 
red star Kappa Crucis and the “Coal Sack”, a 
prominent area of dark obscuring matter, located 
immediately east of Alpha Crucis. 
 
One should not overlook Eta Carinae, a star that 
is unlike any other known and is only poorly un-
derstood.  Though now down to sixth magnitude, 
it shone at first magnitude (or brighter) for ex-
tended periods during the mid-decades of the 19th 
century.  It is calculated that it was then at least 
a million times brighter than the sun!  It is lo-
cated in one of the most splendid regions of the 
southern Milky Way, the Great Nebula in Carina 
NGC 3372, within which lies the smaller dark neb-
ula called “Key-hole Nebula”.  
 

continued on page 22 
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Deciphering star names 
by Patricia Carroll 

 
Stars number in the millions. The brightest stars 
have proper names which were first used in an-
cient times e.g. Betelgeuse and Sirius. With the 
discovery of the telescope the number of visible 
stars increased dramatically. There are about 300 
stars of magnitude 3 or brighter. However, when 
you consider all stars down to the generally ap-
plied naked-eye limiting magnitude of 6, the 
number increases to over 8000 and there are over 
half a million stars of magnitude 10 and brighter. 
It would be unwieldy to give all these stars proper 
names. 
 
The earliest systematic classification which has 
passed down to us is that of Bayer. His star atlas, 
Uranometria, was published in 1603, shortly be-
fore Galileo first used a telescope for astronomi-
cal purposes. It used positions in Tycho Brahe’s 
catalogue and introduced a new naming system. 
This was based on the constellation and used a 
lower case Greek letter followed by the genitive 
case of the constellation name. For example Be-
telgeuse (in Orion) became α Orionis. Both names 
are equally valid, and in fact Betelgeuse, along 
with all stars, has many alternative names. Alpha 
is usually the brightest star in the constellation. 
Betelgeuse is an exception as Rigel (β Orionis) is 
in fact the brightest star in Orion. The names can 
also be abbreviated by using a three letter ver-
sion of the constellation name e.g. α Ori. As 
there are only 24 letters in the Greek alphabet, 
the system has been extended by using lower 
case Latin letters (h Persei) and upper case Latin 
letters (P Cygni). The upper case Latin letters 
stop at Q. Some stars have numeric superscripts 
either to distinguish two parts of a double star e.
g. ε1 and  ε2 Lyrae or else where one Greek letter 
has been used for a group of stars e.g. π1, π2, π3, 
π4, π5, and π6  Ori. The Bayer system, by its struc-
ture, can only cover a very limited number of 
stars.  
 
The system of Flamsteed numbers follows a simi-
lar pattern but includes more stars. Stars with 
Flamsteed numbers come from a catalogue pub-
lished in 1725 by the British Astronomer Royal 
John Flamsteed. This only included stars visible 
from London. Therefore far southern naked eye 
stars do not have Flamsteed numbers. In fact the 
numbers were added by other astronomers. The 
designation includes a constellation name and a 

number. The numbering within the constellation 
is by increasing Right Ascension, i.e. from west to 
east. In fact, precession has meant that this is no 
longer always the case. Using Flamsteed numbers, 
Betelgeuse is 58 Orionis (58 Ori). However Flam-
steed numbers are generally only used when 
there is no Bayer designation e.g. 61 Cygni.  
 
In the 19th century and early 20th century, several 
major catalogues were compiled and these star 
names are commonly used for stars just below 
naked eye visibility, including many of those you 
can see in binoculars. Only a few will be men-
tioned here. The Bonner Durchmusterung (BD) of 
the early 1860s includes over 300,000 northern 
hemisphere stars down to magnitude 9. It was 
compiled by Friedrich Argelander. The numbering 
is rather more complicated than the systems of 
Bayer and Flamsteed. Constellation names are 
not used. Instead the sky is divided into bands of 
declination 1 degree wide from +89o to -20 and 
the stars are numbered within this band. Here Be-
telgeuse is BD +7o 1055. This was supplemented 
with southern hemisphere stars by the Cape Pho-
tographic Durchmusterung (CPD) and the Cordoba 
Durchmusterung (CD) which follow a similar nam-
ing convention.  
 
The Henry Draper catalogue was published in the 
early 20th century and contained details including 
the spectral type of over 200,000 stars. An exten-
sion catalogue was published some years later. 
The star names take the form HD and a number. 
The numbering is in increasing Right Ascension as 
with the Flamsteed numbers. Betelgeuse is HD 
39801, but this would rarely be used. However, a 
nearby 7th magnitude star would commonly be 
known as HD 39683.  
 
Two enormous catalogues were compiled at the 
end of the 20th century. The Tycho catalogue 
consists of data collected as part of the Hippar-
cos mission and contains over 1 million stars 
down to magnitude 10.5. Betelgeuse is HIP 27989. 
The Guide Star Catalogue (GSC) consists of 19 
million objects including stars down to magnitude 
15.  
 
Specialist nomenclature: 
 
The above are mainly all-sky catalogues contain-
ing stars of various types. However there are 
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catalogues and naming systems for particular 
types of stars, and these are usually used for ones 
that do not have a Bayer designation or Flam-
steed name. 
 
Variable stars: 
 
The most common method for naming variable 
stars does not come from a particular catalogue. 
Stars are added as they are discovered to be vari-
able. The system was devised by Argelander, who 
also compiled the BD. It is based on constella-
tions and uses Roman capital letters. The first 
variable to be discovered in a constellation was 
given the designation R plus the genitive of the 
constellation name, as the letters A to Q may 
have been used as Bayer designations, as already 
mentioned. An example is R Leonis. The next 
variable was S and so on as far as Z. At this stage 
it started to get a bit unwieldy as more and more 
variable stars were discovered. The sequence 
continues RR to RZ. Then we have SS to SZ all the 
way down to ZZ. Then it starts with AA to AZ, BB 
to BZ, all the way down to QZ but omitting the 
letter J. SS Cygni is an example of this. This sys-
tem allows 334 variables for each constellation. 
At this stage variables are given the designation V 
plus a number. So the next variable discovered in 
Cygnus after QZ Cygni was V335 Cygni.  
 
Double stars: 
 
The Aitken Double Star Catalogue (ADS) was com-
piled in the early 20th century by Robert Aitken at 
Lick Observatory. He discovered over 3000 new 
pairs but there are over 17,000 stars in the cata-
logue north of -30o. They are numbered in order 
of increasing right ascension.  
 
Earlier catalogues of double stars include those of 
Sherburne Burnham from 1906 (where the stars 
are indicated by Beta followed by a number e.g. 
β28 Crv. There were also the catalogues of 
Friedrich Georg Wilhelm von Struve and his son 
Otto. Friedrich published his first catalogue in 
1822 and the stars’ names begin with a capital 
Sigma e.g. ∑1193 UMa.  Otto Struve specialised in 
close binary stars. These stars start with O∑ e.g. 
Ο∑65 Tau. Another 19th century observer of dou-
ble and multiple stars was John Herschel. Star 
names of the form h4128 (this one is in Carina) 
come from his catalogue.  
 
 
 
 

Nearby stars:  
 
Several catalogues list high proper motion stars, 
which usually implies that they are nearby. These 
include those of Gliese, Luyten, Ross and Wolf. 
These were all compiled in the 20th century. 
Among the nearest stars to the Earth are Wolf 
359 in Leo (which is closer to us than Sirius), Ross 
128 in Virgo and Luyten 789-6 in Aquarius. 
 
Stars in particular regions of the sky: 
 
Groombridge: 
The Groombridge catalogue, compiled in the 
early 19th century, lists circumpolar stars as seen 
from England. Interestingly, Groombridge 34 A 
and B are also among the closest stars to us, be-
ing about 12 light years away.  
 
Zodiacal catalogue (ZC): 
Compiled in 1940, this lists over 3000 of the 
brightest stars (magnitude 7 and brighter) within 
8o of the ecliptic. The names often appear in 
planetary and lunar occultation reports.  
 
Modern proper names: 
 
If by modern we mean in the last 400 years, then 
proper names are still being given to stars. These 
usually would have had some particularly notable 
feature to prompt the addition of a proper name. 
Examples of these are Mira (ο Ceti), a dramati-
cally variable star which can reach 2nd magnitude 
at times and then fades to below naked-eye visi-
bility; Barnard’s Star (one of the closest stars to 
the sun and the one with the highest proper mo-
tion) in Ophiuchus; and the Garnet Star (µ Ceti) 
and Hind’s Crimson Star (R Leporis), both noticea-
bly red.  
It may seem that star naming is a task that any-
one can do without reference to any other 
authority. This was probably the case in the past, 
as the multitude of catalogues and the duplica-
tion shows. Nowadays, to bring consistency to the 
allocation of star names, only new names author-
ised by the International Astronomical Union are 
accepted by scientists. You may personally call a 
star by any name you wish, and some organisa-
tions will even change you a fee to give a star a 
name. But that name will not have any validity in 
scientific circles.       
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Epsilon Aurigae, a LONNNNNNG period variable 

The term Long Period Variable (LPV) is normally 
applied to pulsating variables of the Mira Ceti 
type. They have periods of about one to four hun-
dred days which can vary by many days from cy-
cle to cycle. Quite distinct from these are vari-
ables of the eclipsing type such as Algol which 
have relatively short periods, of days, as a rule. 
Under exceptional conditions, such as the Earth 
being exactly in the plane of the orbiting stars, 
there may be very long periods. But in those 
cases the duration of eclipse would be a small or 
very small fraction of the total period.     
 
In the constellation Auriga, below and preceding 
the lucida, Alpha Aurigae, Capella, will be found 
an isosceles triangle of stars known as “The 
Kids”. The top one (most northerly) is Epsilon (ε) 
and going anticlockwise the others are Eta (η) 
and Zeta (ζ). 
 
Epsilon is an extraordinary star. It undergoes 
complicated variations over a period of more 
than twenty-seven years. But it is essentially an 
eclipsing variable which, in view of the length of 
the period, should imply a short sharp period in 
eclipse. Not so. The eclipsed phase lasts for 
nearly two years. The eclipsing body must be gi-
gantic. But what is it, a star, a dust cloud or 
both? What is more, there is a brightening at mid-
eclipse. It is suspected, not surprisingly that a 
third main participant may be involved. The over-
all variation in brightness is more than three 
quarters of a magnitude.  
 
Most of us can expect to witness no more than 
two or three cycles in our lifetime. Epsilon enters 
eclipse in August 2009 and should emerge around 

13/14 Geminid meteors at maximum (0 hrs), moon and 
timing of maximum are very favourable. 

18 Mercury at greatest elongation, 20° east in the 
evening sky. 

20 Mars (mag +1.3) at western stationary point, now 
begins to retrograde. 

21 Neptune (mag 7.9) lies ½° north of Jupiter (mag  
–2.2). 

21 Winter Solstice at 17:47 UT, shortest day of the 
year. 

22 3 Juno (mag 9.2) lies less than ½° NW of 3.5 mag 
star Iota Ceti. 

23 Lunar gazing occultation of 6.5 mag star HIP 
115476. The southern limit passes from Lispole, 
Co Kerry to Bray, Co Wicklow. 

24 Pluto at solar conjunction. 

22 Ursid meteors at maximum. 

30 Latest sunrise of the year (at Dublin), 08:40 UT. 

31 Partial Lunar Eclipse visible. See page 12 for  
details. 

December Diary (continued from page 7) 

A Brief Trip Southwards (continued from page 19) 
 

The list could go on and on but I am limited by 
space.  The examples given should, however, 
serve to indicate the great treasures to be found 
beyond the southern horizon.  If planning to ob-
serve any of them, it would be well to do your 
“homework” in advance so that there will be the 
minimum of difficulty when observing time 
comes.  As a warning, I might mention that many 
people have come home thinking that they have 
observed the Southern Cross when in fact what 
they have seen is the “False Cross”, a nearby 
similar configuration straddling the borders of Ca-
rina and Vela!  

May 2011. Start observing now, comparing it  with 
the other “kids” and nearby stars. Matters are 
complicated by the fact that Zeta is also a vari-
able, almost as interesting as Epsilon. Its varia-
tions are about 0.3 of a magnitude. 

Location of ε Aur in northern Auriga, 3½° SW of Capella.  

Left: Diagram modelling 
the orbit of ε Aur. Also 
shown is a light curve. 
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Forthcoming meetings of the Irish Astronomical Society: 
 
Monday Jan 19th 2009 The Moon Landings and Memories of Ireland's First Space Experiments 
                                 by Professor Denis O'Sullivan (DIAS). 
Monday Feb 16th 2009 Celtic Rock - Hunting for Asteroids by Dave Mc Donald. 
 
(more public meetings to follow in March and April) 

 
Our venue is Dunsink Observatory, Castleknock, Dublin 15. They start at 8 pm. All are welcome and no 

charge, but only over 12s (Observatory Policy). 

You are invited to join the Irish Astronomical Society 
 
 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 . . €45   Concession . . €36   Family . . €55  
 Please sent remittances to The Treasurer at the above address.      

(see www.irishastrosoc.org/mem.htm for details) 

                  Useful Web Sites 
 
IAS home page: 
www.irishastrosoc.org 
 
Sky-High 2009 update: 
www.irishastrosoc.org/skyhigh/skyhigh.htm 
 
IAS Sky & Gallery: 
www.irishastrosoc.org/obs.htm 
 
British Astronomical Association: 
http://britastro.org 
 
Ephemerides: 
http://ssd.jpl.nasa.gov/horizons.cgi 
 
SOHO solar images: 
http://sohowww.nascom.nasa.gov/ 
 
Washington Double Star Catalogue: 
http://ad.usn.navy.mil/wds/wds.html 
 
Webb Deep-Sky Society: 
http://www.webbdeepsky.com 
 
Guide 8 
www.projectpluto.com 

 Please photocopy 

This book (Recommended) covers the period 
1937-2006. It is written and published by James 
O’Connor. 207 pages with illustrations and appen-
dices. Available for €14 (post free) from the 
author at 90 Acorn Road, Dundrum,  Dublin 16. 

Where non-members can  get Sky-High 2009: 
1. Available for sale in Eason‘s, O’Connell St, Dublin 1. 
(at the cover price). 
2. By post to “Sky-High 2009”, P.O. Box 2549,  
Dublin 14. Please add €1 to the cover price for p & p. 
3. At our Meetings in the early part of the year.  

Irish Astronomical Society - A History  
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Front Cover:   Composite image of the Total Solar Eclipse, 29th March 
2006 by John O’Neill. 60mm refractor at 390mm focal length. Five 
exposures from 1/1000 to 1/30 sec. 
 
1:  Messier 27, the Dumbell Nebula  by John Murphy. September 2008.  
45 x 30 sec exposures. 
 
2:  Drawing of the egress of Venus it’s lunar occultation on 1st Decem-
ber 2008. 20cm SCT LX90 at 57x. Deirdre Kelleghan. 
 
3:  Messier 13, the Great Globular in Hercules by Liam Smyth. 
30th May 2008. 5 x 5 sec exposures. 31.75cm reflector with a  
Starlight Express MX716 CCD Camera. 

1 

2 

IAS – BAA Joint Meeting in Dublin, September 2008. 
From left:  
Roger Pickard (President BAA), Deirdre Kelleghan 
(President IAS) and Prof Luke Drury (Director DIAS). 
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