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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 society. 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 among us. 

 

Activities include monthly meetings, receiving 
our bi-monthly newsletter 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, 
the printed 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 
telescopes, 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 robotic tele-
scopes.  

 

If you are considering purchasing a telescope 
then we’ll point you in the right direction before 
you part with your hard-earned cash.  

 
The Dublin Sidewalk Astronomers hold public 

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

The Irish Astronomical Society  

We send greetings to all fellow astronomers and 
welcome you to this, the twenty-first edition of 
our annual almanac for Irish Observers, Sky-High. 
 
We are always glad to hear what you liked or what 
you would like to have included in Sky-High. And if 
you like to clarify your understanding of anything 
feel free to contact us at the Society e-mail ad-
dress irishastrosoc@gmail.com. Any updates or 
errata for Sky-High will be posted at the 
Sky-High 2013 web page (see page 27). 
 
Please acknowledge use of Sky-High if it has helped 
you. 
 
We thank the following contributors  for their arti-
cles: John Flannery and James O’Connor. The re-
maining material was written by the editors John 
O’Neill and Liam Smyth. The times of sunrise, vari-
able star minima, etc. are from software by  
J. O’Neill. The charts were generated using Guide 
9. LPV Maxima are from Elizabeth Waagen (AAVSO). 
 
This year the electronic version is made available 
to download free (i.e. without cost), for personal 
use only. 
 
Wishing you clear skies for 2013, 
John O’Neill and Liam Smyth 

 
Sky-High 2013 © IAS, 2012 
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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 useful guide is the Collins Stars & Planets 
(now in its 4th edition) which has constellation 
charts as well as all-sky charts, along with sections 
on the stars and planets.   

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 handy atlas is the Pocket Star Atlas 
published by Sky Publishing (for about €15). 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. 

Astronomers use a kind of celestial longitude 
and latitude called right ascension and declina-
tion to accurately plot the position of an object in 
the sky.  

Your Night Sky Primer 
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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 around the equator. 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 closer to the Sun 
while Mars, Jupiter, Saturn, Uranus, Neptune and 
Pluto are further out. The major planets are al-
ways to be found in the zodiac - a band centred 
on the ecliptic. The ecliptic is the sun’s path on 
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 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 on the far side of 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 
meridian (the southern part – from Ireland) at mid-
night. 

 
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 3½. 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 about two 
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 below 25. 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 (the parsec is defined below).  

 
Location 
The times for certain events, such as occulta-

tions, apply for Dublin. For other parts of the coun-
try, you may need to look a few 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. 

 
For stellar measurement, the light-year is used. 

It is the distance light travels in a vacuum in one 
year. It is about 63,000 AU.  

 
A parsec is the distance a star must lie at to ex-

hibit a parallax of one arc-second; it is equivalent 
to about 3.26 light years. Or another way of put-
ting it, is that the parsec is the distance at which 
the radius of the Earth's orbit (1 AU) would subtend 
an angle of one second of arc.  
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January 

1         ω Leonis (mag 5.5) occulted by the waning 
gibbous moon; reappearance at 01:26 UT. 

2         9 Metis at opposition in Gemini, mag 8.5. 

2         Earth at perihelion, 0.98 AU. 

2         Favourable lunar libration (9°) on NW limb. 

2/3      Quadrantid meteors at maximum (12 hrs on 
the 3rd). Some moon interference. 

3         Shadow transit of Callisto starts at 18:38 
UT, following the shadow of Io which is 
already on the disc of Jupiter.  

5         At 17 hrs the Galilean Satellites are lined up 
on west of Jupiter (in order from I to IV). 

6         Lunar (south edge; waning crescent moon) 
grazing occultation of HIP67069 in Virgo 
(mag 6.9) at about 04:13 UT. The southern 
limit passes from Belmullet, Co Mayo to 
Courtown, Co Wexford. 

15       Favourable lunar libration (9°) on SE limb. 

18       Mercury at superior conjunction. 

18       π Cancri (mag 5.6) occulted by the first 
quarter moon; disappearance at 20:26 UT. 

21/22  Gibbous Moon lies 1.3° S of Jupiter 
(mag -2.6) in the early morning. 

24       Mars at perihelion, 1.38 AU. 

29       Jupiter (mag -2.6) lies 10' N of ω2 Tauri 
(mag 4.9). 

February 

8         Mars (mag 1.2) lies 16' S of Mercury 
(mag -1.2). 

15       Near Earth Asteroid 2012 DA14 makes a 
close fly-by this evening. Reaches 8th mag. 

16       Mercury at greatest elongation, 18° E in the 
evening sky. 

21       Neptune at solar conjunction. 

23       Comet Bressi (2012 T5) at perihelion, 0.32 
AU. 

March 

1         Waning gibbous Moon lies 1¼° SW of Spica 
(mag 1.0). 

4        Mercury at inferior conjunction. 

6        Lunar (south edge; waning crescent moon) 
grazing occultation of μ Sagittarii (mag 3.8) 
at about 05:27 UT. The southern limit passes 
from Bloody Foreland, Co Donegal to 
Killough, Co Down. 

6        1 Ceres (mag 8.4) passes 23' S of β Tauri 
(mag 1.7). 

10       Comet PANSTARRS (2011 L4) at perihelion, 
0.30 AU. 

12       29 Amphitrite at opposition in Leo, mag 9.1. 

13       Saturn’s moon Iapetus at western 
elongation (brightest). 

19       14 Irene at opposition in Coma Berenices, 
mag 8.9. 

19       136472 Makemake at opposition in Coma 
Berenices mag 16.9. It is now 52.3 AU from 
the Sun. Apart from Pluto, this is the 
brightest Trans-Neptunian Object. 

20       Vernal (or Spring) Equinox at 11:02 UT. 

28       Venus at superior conjunction. 

29       Uranus at solar conjunction. 

31       Easter Sunday. 

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

31       Mercury at greatest elongation, 28° W. 

April 

14       Crescent Moon lies 2.6° S of Jupiter 
(mag -2.0) this evening. 

18       Mars at solar conjunction. 

21/22 Lyrid meteors at maximum (11 hrs on the 
22nd). Some moon interference. 

25       Partial Lunar Eclipse (tiny) visible, see page 
12 for details. 

28       Saturn at opposition in Libra, mag +0.1. 

May    

3        Penumbral Lunar Eclipse. Nothing visible 
from Ireland. 

5/6     Eta Aquarid meteors at maximum. Moon 
favourable. 

Sky Diary 2013 
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August 

4        3 Juno at opposition in Aquarius, mag 9.0. 

5        Crescent Moon passes 5° S of Mercury 
(mag -0.6) low in the dawn. Mars (mag 1.6) 
and Jupiter (mag -1.9) are also in the same 
area (Gemini). 

5/6     Delta Aquarid (north component) meteors at 
maximum. Moon favourable. 

12       Perseid meteors at maximum (16 hrs on 
12th). Moon favourable. 

16       7 Iris at opposition in Aquarius, mag 7.9. 

17       Saturn’s moon Iapetus at western 
elongation (brightest). 

24       Mercury at superior conjunction. 

27       Neptune at opposition in Aquarius, mag 7.8. 

28/29 97 Tauri (mag 5.1) occulted by the last 
quarter moon; reappearance at 02:37 UT. 

September 

7/8     Mars (mag 1.6) passes through the Beehive 
Cluster (M44) in Cancer this morning. 

8        Crescent Moon passes 1.7° below Venus 
(mag -4.1) very low in the  dusk. Look 20 
min after sunset. 

8/9     Mars (mag 1.4) lies less than ½° N of Chi 
Leonis (mag 4.6) this morning. 

13       324 Bamberga at opposition in Pisces, mag 
8.1. 

22       Autumnal Equinox at 20:44 UT. 

25       89 Julia at opposition in Pegasus, mag 9.2. 

October 

3        Uranus at opposition in Pisces, mag 5.7. 

4        Jupiter (mag -2.2) lies 7' N of Delta 
Geminorum (mag 3.5). 

4/5     Shadow transit of Io starts at 02:37 UT, 
joining the shadow of Europa which is 
already on the disc of Jupiter.  

9        Mercury at greatest elongation, 25° E. 

12       Shadow transit of Io starts at 04:30 UT, 
joining the shadows of Europa and Callisto 
which are already on the disc of Jupiter. 

9/10   Annular Solar Eclipse. Nothing visible from 
Ireland. See page 12 for details. 

11      Mercury at superior conjunction. 

25       A very minor (i.e. grazing the penumbra) 
Penumbral Lunar Eclipse takes place at 
moonset. Greatest eclipse at 04:10 UT, 
magnitude just 1.6%. 

28       Venus (mag -3.9) lies 1° N of Jupiter (mag 
-1.9) low in the dusk. Mercury (mag -0.6), 3° 
higher up, completes the triangle. 

30       Saturn’s moon Iapetus at western 
elongation (brightest). 

June 

12       Mercury at greatest elongation, 24° E in the 
evening sky. 

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

19       Jupiter at solar conjunction. 

19       Mercury (mag +1.1) lies 2° S of Venus 
(mag -3.8) low in the dusk sky. 

21       Summer Solstice at 05:04 UT. 

23       Nearest full moon of the year (357,000 km), 
nearest perigee of the year falls on the 
same day. 

24       Latest sunset of the year, 20:57 UT. 

27       Saturn (mag 0.5) passes less than ½° S of κ 
Virginis (mag 4.2). 

July 

2         Pluto at opposition in Sagittarius, mag 14.3. 
It is now 32.5 AU from the Sun. 

5         Earth at aphelion, 1.02 AU. 

7         Moon at furthest apogee (406,500 km) of 
the year. 

9         Mercury at inferior conjunction. 

20       8 Flora at opposition in Sagittarius, mag 8.7. 

21/22  Mars (mag 1.6) lies ¾° N of Jupiter 
(mag -1.9) low down over an hour before 
sunrise. 

28/29  Delta Aquarid (south component) meteors at 
maximum. Some moon interference. 

30       Mercury at greatest elongation, 18° W in 
the morning sky. 

Sky Diary 2013 (cont.) 
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15       136199 Eris at opposition in Cetus, mag 
18.7. It now lies 96.5 AU from the sun. It is 
thought to be slightly larger than Pluto. 

18       Comet ISON passes within 1° of Mars (mag 
1.5), with Regulus (mag 1.4) 2° SW of them. 

18/19 Penumbral Lunar Eclipse visible, see page 12 
for details. 

21       Orionid meteors at maximum. Moon 
unfavourable. 

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

31       20 Massalia at opposition in Aries, mag 8.7. 

November 

1         Mercury at inferior conjunction. 

1         Venus at greatest elongation, 47° E in the 
evening sky. 

3         Annular-Total Solar Eclipse. Nothing visible 
from Ireland. See page 12 for details. 

3         4 Vesta (mag 8.2)  passes ¼° E of ν Virginis 
(mag 4.0). 

5         Taurid (south component) meteors at 
maximum.  Moon favourable. 

5/6     Shadow transit of Europa starts at 00:29 UT, 
joining the shadow of Io which is already on 
the disc of Jupiter.  

6         Saturn at solar conjunction. 

7         Comet ISON passes ½° SW of β Virginis (mag 
3.6). 

10       46 Capricorni (mag 5.3) occulted by the first 
quarter moon; disappearance at 19:07 UT. 

16/17  Mars (mag 1.4) lies 40" N of σ Leonis (mag 
4.0) at 4 hrs. 

17/18  Leonid meteors at maximum (19 hrs on 
17th). Moon unfavourable. 

18       Mercury at greatest elongation, 19° W in 
the morning sky. 

18       Comet ISON passes less than 1° E of Spica 
this morning. 

21       Comet 2P/Encke at perihelion, 0.34 AU. 

21/22  λ Geminiorum (mag 3.6) occulted by the 
waning gibbous moon; reappearance at 
01:12 UT. 

23/24 Lunar (north edge; waning gibbous moon) 
grazing occultation of 60 Cancri (mag 5.4) 
at about 01:33 UT. The northern limit 
passes from Broad Haven, Co Mayo to 
Ardglass, Co Down. 

25       Mercury (mag -0.7) passes 1° W of Saturn 
(mag 0.6) this morning. 

28       Comet ISON (2012 S1) at perihelion, 0.013 
AU. 

December 

6        Comet ISON lies less than ½° SW of δ 
Ophiuchi (mag 2.7) this morning. 

10       Jupiter (mag -2.6) lies 15' N of δ Geminorum 
(mag 3.5). 

10      Venus at greatest brightness, mag –4.9. 

11       ε Piscium (mag 4.5) occulted by the waxing 
gibbous moon; disappearance at 22:06 UT. 

12       Comet 154P/Brewington at perihelion, 1.61 
AU. 

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

13/14 Geminid meteors at maximum (01 hrs). 
Some moon interference. 

16/17 Mars (mag 1.0) lies less than 1° N of η 
Virginis (mag 4.0). 

17       Farthest full moon of the year (403,900 
km). 

21       Winter Solstice at 17:11 UT. 

21/22 ω Leonis (mag 5.5) occulted by the waning 
gibbous moon; reappearance at 02:23 UT. 

22/23 Ursid meteors at maximum. Moon 
unfavourable. 

24       532 Herculina at opposition in Orion, mag 
9.4. 

26       Comet ISON (2012 S1) nearest the Earth, 
0.43 AU. 

28/29 Crescent Moon lies 4° E of Saturn (mag 0.6) 
this morning. 

29       Mars (mag 0.9) passes about ½° S of γ 
Virginis (mag 2.7). 

29       Mercury at superior conjunction. 

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

Sky Diary 2013 (cont.) 
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Sunrise and Sunset for 2013 

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 and vice versa. The sky is dark enough for most astronomical observing at the end of nautical twilight 
(when the Sun is 12° below horizon). The end of civil twilight (when the Sun is 6° below horizon) occurs about midway between sunset 
and the end of nautical twilight. 

Phases  
of  

the  
Moon  
for  

2013 

        NEW       FIRST QUARTER         FULL        LAST QUARTER 
 
         d  h  m         d  h  m         d  h  m         d  h  m 
 
                                    Dec 28 10 21    Jan  5  3 58 
    Jan 11 19 44    Jan 18 23 45    Jan 27  4 38    Feb  3 13 56 
    Feb 10  7 20    Feb 17 20 31    Feb 25 20 26    Mar  4 21 53 
    Mar 11 19 51    Mar 19 17 27    Mar 27  9 27    Apr  3  4 36 
    Apr 10  9 35    Apr 18 12 31    Apr 25 19 57    May  2 11 14 
    May 10  0 28    May 18  4 34    May 25  4 25    May 31 18 58 
    Jun  8 15 56    Jun 16 17 24    Jun 23 11 32    Jun 30  4 53 
    Jul  8  7 14    Jul 16  3 18    Jul 22 18 15    Jul 29 17 43 
    Aug  6 21 51    Aug 14 10 56    Aug 21  1 45    Aug 28  9 35 
    Sep  5 11 36    Sep 12 17 08    Sep 19 11 13    Sep 27  3 55 
    Oct  5  0 34    Oct 11 23 02    Oct 18 23 38    Oct 26 23 40 
    Nov  3 12 50    Nov 10  5 57    Nov 17 15 16    Nov 25 19 28 
    Dec  3  0 22    Dec  9 15 12    Dec 17  9 28    Dec 25 13 48 
    Jan  1 11 14 

Jan  1    8:40     16:17     7:13     17:45    
Jan  5    8:39     16:22     7:12     17:49    
Jan  9    8:37     16:28     7:11     17:54    
Jan 13    8:34     16:34     7:09     17:59    
Jan 17    8:30     16:41     7:06     18:05    
Jan 21    8:25     16:48     7:03     18:11    
Jan 25    8:20     16:55     6:58     18:17    
Jan 29    8:14     17:03     6:53     18:23    
Feb  2    8:08     17:11     6:48     18:30    
Feb  6    8:01     17:19     6:42     18:37    
Feb 10    7:53     17:27     6:35     18:44    
Feb 14    7:45     17:34     6:28     18:51    
Feb 18    7:37     17:42     6:20     18:58    
Feb 22    7:28     17:50     6:12     19: 6    
Feb 26    7:19     17:58     6:04     19:13    
Mar  2    7:10     18:05     5:55     19:21    
Mar  6    7:01     18:13     5:46     19:28    
Mar 10    6:51     18:20     5:37     19:36    
Mar 14    6:42     18:27     5:27     19:43    
Mar 18    6:32     18:35     5:17     19:51    
Mar 22    6:22     18:42     5:07     19:59    
Mar 26    6:13     18:49     4:56     20:07    
Mar 30    6:03     18:57     4:45     20:15    
Apr  3    5:54     19:04     4:34     20:23    
Apr  7    5:44     19:11     4:24     20:32    
Apr 11    5:35     19:19     4:13     20:41    
Apr 15    5:26     19:26     4:02     20:50    
Apr 19    5:17     19:33     3:51     20:59    
Apr 23    5:08     19:41     3:40     21:09    
Apr 27    4:59     19:48     3:28     21:19    
May  1    4:51     19:55     3:17     21:30    
May  5    4:43     20:02     3:06     21:40    
May  9    4:35     20:08     2:54     21:51    
May 13    4:28     20:15     2:43     22:01    
May 17    4:22     20:22     2:32     22:12    
May 21    4:16     20:28     2:22     22:23    
May 25    4:11     20:34     2:12     22:34    
May 29    4:06     20:39     2:02     22:45    
Jun  2    4:03     20:44     1:53     22:55    
Jun  6    4:00     20:48     1:45     23:04    
Jun 10    3:58     20:52     1:38     23:13    
Jun 14    3:57     20:54     1:33     23:19    
Jun 18    3:56     20:56     1:31     23:23    
Jun 22    3:57     20:57     1:31     23:24    
Jun 26    3:59     20:57     1:34     23:22    
Jun 30    4:01     20:56     1:39     23:18    

Jul  4    4:04     20:54     1:46     23:11    
Jul  8    4:08     20:52     1:55     23:03    
Jul 12    4:12     20:48     2:05     22:55    
Jul 16    4:17     20:44     2:15     22:45    
Jul 20    4:23     20:39     2:25     22:35    
Jul 24    4:29     20:33     2:36     22:24    
Jul 28    4:35     20:27     2:47     22:13    
Aug  1    4:41     20:20     2:58     22:03    
Aug  5    4:48     20:13     3:09     21:52    
Aug  9    4:55     20:05     3:19     21:40    
Aug 13    5:02     19:57     3:29     21:29    
Aug 17    5:09     19:49     3:39     21:18    
Aug 21    5:16     19:40     3:48     21:06    
Aug 25    5:23     19:31     3:57     20:55    
Aug 29    5:30     19:21     4:06     20:44    
Sep  2    5:37     19:12     4:15     20:33    
Sep  6    5:43     19:02     4:23     20:22    
Sep 10    5:50     18:53     4:31     20:11    
Sep 14    5:57     18:43     4:39     20:00    
Sep 18    6:04     18:33     4:47     19:50    
Sep 22    6:11     18:23     4:55     19:39    
Sep 26    6:18     18:13     5:02     19:29    
Sep 30    6:25     18:04     5:10     19:19    
Oct  4    6:32     17:54     5:17     19:09    
Oct  8    6:39     17:45     5:24     19:00    
Oct 12    6:46     17:36     5:31     18:51    
Oct 16    6:54     17:27     5:38     18:42    
Oct 20    7:01     17:18     5:45     18:33    
Oct 24    7:09     17:09     5:52     18:25    
Oct 28    7:16     17:01     5:59     18:17    
Nov  1    7:24     16:53     6:06     18:10    
Nov  5    7:32     16:45     6:12     18:04    
Nov  9    7:39     16:38     6:19     17:58    
Nov 13    7:47     16:31     6:25     17:53    
Nov 17    7:54     16:25     6:32     17:48    
Nov 21    8:01     16:20     6:38     17:44    
Nov 25    8:08     16:16     6:43     17:40    
Nov 29    8:14     16:12     6:49     17:38    
Dec  3    8:20     16:09     6:54     17:36    
Dec  7    8:25     16:07     6:59     17:35    
Dec 11    8:30     16:06     7:03     17:34    
Dec 15    8:34     16:06     7:06     17:35    
Dec 19    8:37     16:07     7:09     17:36    
Dec 23    8:39     16:09     7:11     17:38    
Dec 27    8:40     16:12     7:12     17:41    
Dec 31    8:40     16:16     7:13     17:44    
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Mercury, the elusive innermost planet, can be 
seen (given a clear horizon) without too much dif-
ficulty if you look on the right date and time. 

 
The best evening apparition of the year occurs in 
mid February. The best visibility then occurs 
around the 14th February, when the planet’s magni-
tude will be –0.7. The graph, below, shows Mer-
cury’s position in the sky relative to the horizon at 
the end of civil twilight (when the Sun is 6° below 
the horizon) for this apparition. This occurs at 
about 30 minutes after sunset at this time of year. 
 
In late May and early June, the planet again ap-
pears as an evening star. Best visibility occurs 
around May 30th when the magnitude of the planet 
will be –0.4. Look very low in the NW an hour after 
sunset. Binoculars will be needed. 
 
The planet may be seen in the morning sky at the 
end of July into early August. Best visibility occurs 
around August 7th when the planet’s magnitude will 
be –0.6. Look 6° up in the ENE an hour before 
sunrise. 
 
The best morning apparition of the year occurs for 
about three weeks from 10th November. Best visi-
bility occurs around the 19th November when the 
planet’s magnitude will be –0.6. Look 9° up in the 
SE about 30 minutes before sunrise. 
 
Venus, unlike last year, is not well displayed this 
year. As the year opens, the planet will be quickly 
getting lower each morning in the morning sky and 
is soon lost in the solar glare before the end of 
January. Solar conjunction occurs on March 28th. 

In June, the planet can be seen very slowly gaining 
altitude each evening, very low after sunset. It is 
not until December that the planet is more easily 
seen, but still rather low. In mid December the 
planet is then 46” in apparent diameter and mag-
nitude –4.5. The phase is then 0.18.   
 
Mars also has a poor showing this year. As the year 
starts it will be very low down soon after sunset. 
It is unlikely to attract attention as the diameter 
is just 4.2”. The planet is in solar conjunction on 
April 18th. By the autumn, the planet reappears in 
the morning sky. It is then a relatively obscure 
object at magnitude +1.6. It has been known at 
this time to be mistaken for a nova, even by non-
novice observers.  
 
By the end of the year, the diameter has 
increased to 6.7”. The next opposition occurs in 
April 2014. 
 
Jupiter does not come to opposition this year. 
However, it will be excellently placed both early 
and late in the year. As the year opens, the planet 
will be a –2.7 magnitude object high among the 
stars of Taurus, north of the Hyades.  The appar-
ent equatorial diameter is then a generous 47”. 
Opposition occurred in early December 2012. 
When near opposition the high northern declina-
tion affords long nights of visibility. Solar conjunc-
tion occurs on June 19th.  
 
Toward the end of the year, the planet will again 
be very well placed in central Gemini. The diame-
ter again reaches 47”. The next opposition occurs 
in early January 2014. 

The Planets in 2013 
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A good quality small telescope should show the 
dusky belts, the Great Red Spot (GRS) and  
Jupiter’s four large (known as the Galilean) 
moons. The intensity of the dark belts varies 
over months or years and there have been occa-
sions when an entire belt has faded away, as 
happened to the South Equatorial Belt in 2010. 
In 2012 the North Equatorial Belt was in an 
active state. Particularly favourable transits of 
the GRS are tabulated below-right. In recent 
years the spot has been a pale salmon colour.  
 
The moons Io, Europa, Ganymede and Callisto 
(traditionally numbered I to IV) periodically pass 
in front of and behind Jupiter, but their shadows 
on the disc of Jupiter are actually easier to see. 
Also the moons fade as they pass into the 
shadow of the planet.  On the morning of 12th 
October three shadows are visible on the disc. 
 
On nights of good seeing, a small to moderate 
telescope may show considerable detail on the 
disc of Jupiter. 
 
Saturn continues to move south at each opposi-
tion, which this year occurs on 28th April in 
Libra. The planet lies at 12° S declination, giving 
less time each night this year to see it. At oppo-
sition the magnitude is +0.1. The apparent 
(equatorial) diameter of the disc is then 18.9”. 
As Saturn is noticeably flattened, the polar 
diameter is 2” less. 
 
The rings are now well on view, with an angle of 
+18° at opposition. Most prominent is the ‘B’ 
ring. Separating this from the outer ‘A’ ring is 
Cassini’s division. The inner faint ‘C’ ring is diffi-
cult to see this year, as the shadow of the rings 
on the globe of Saturn coincides with it. 
 
Saturn’s largest satellite Titan (mag 8.4) is 
readily seen in a small telescope. Some of the 
other main satellites may be seen in a moder-
ate/large telescope: Rhea (9.8), Tethys (10.3), 
Iapetus (10.5), Dione (10.5), Enceladus (11.8) 
and Mimas (13.0). The opposition magnitudes are 
quoted. Both Enceladus and Mimas are faint and 
elusive, even more difficult as they are close in 
under the glare of Saturn and its rings.  
 
Iapetus is unusual in that it fades to 12th magni-
tude around eastern elongation. See the Diary 
for dates of visible western (brighter) elonga-
tions when the moon reaches 10th magnitude. 

Jupiter’s Great Red Spot 
 Transit times 

Uranus comes to opposition on 3rd October (at 
magnitude 5.7) in Pisces, near the border of 
Cetus. The planet is now 3° north of the equator. 
Under dark, clear, steady skies might some reader 
glimpse it with the naked-eye? 
 
On nights of good seeing, a small telescope will 
give a view of its small disc, only 3.7” in 
diameter.  See chart on the next page for the 
path of the planet. 
 
Neptune comes to opposition on 27th August at 
magnitude 7.8. It lies in Aquarius at declination 
11° south. It then lies about 1.7° W of the 4.8 
magnitude star σ Aquarii.  
 
The tiny disc is 2.4” in diameter. So for most pur-
poses, it looks just like a star. See chart on the 
next page for the path of the planet. 
 
Pluto appears as a faint stellar object of magni-
tude 14.2 in Sagittarius when it comes to opposi-
tion on 2nd July. It now lies 20° south of the 
equator, in the dense star fields of Sagittarius. 
At opposition it is about 33’ S of the 6th magni-
tude star  HIP 91781. Pluto will be a difficult 
object to find amid the myriad of faint Milky Way 
stars. 

Shown are some convenient GRS transit times, when Jupiter is 
high in a dark sky. 
 
The Spot is assumed to lie at longitude 187° (Jovian System II), 
as it was in late 2012. 
 
The GRS may drift in longitude as the year goes on. Any update 
to its position will be posted on the SkyHigh web page (see 
page 27 for the address). 

      Date         Time  
 
 3 Jan 2013     21:58   
 8 Jan 2013     21:06       
13 Jan 2013     20:14      
15 Jan 2013     21:52    
20 Jan 2013     21:01     
25 Jan 2013     20:09    
30 Jan 2013     19:18 
      
 1 Feb 2013     20:57       
 6 Feb 2013     20:05 
       
17 Dec 2013      0:39     
19 Dec 2013      2:16       
24 Dec 2013      1:23        
29 Dec 2013      0:30 
31 Dec 2013      2:08        
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Eclipses in 2013 

Partial Lunar Eclipse 25th April  
 
A very minor partial eclipse (at the north edge) of 
only magnitude 1.5% . When the Moon rises, at 
Dublin, at 19:41 UT, the penumbral phase will be 
well advanced. 
 
The partial phase lasts from 19:54 to 20:21 UT. 
The penumbral phase ends at 22:11 UT. 
 
Annular Solar Eclipse 9-10th May  
 
Just six months after the total eclipse of Novem-
ber 2012, another central eclipse passes over N. 
Australia and the Pacific Ocean. However, this 
time, the Moon is too far from the Earth to cover 
the Sun completely, so an Annular Eclipse occurs. 
The maximum magnitude is 0.95. Greatest eclipse 
occurs at 00:26 UT. Best weather prospects occur 
in Australia, with the probability of more cloud 
out in the Pacific Ocean. 
 
The partial phase is visible over Australia and a 
large area of the Pacific Ocean. Nothing of the 
event is visible from Ireland. 
 
Penumbral Lunar Eclipse 18-19th October 
 
This eclipse starts at 21:51 and ends at 01:50 UT. 
The magnitude is 76%. At mid eclipse (23:50 UT), 
a slight shading should be visible over the south-
ern half of the Moon.  

A penumbral eclipse occurs when only part of the 
Sun is blocked (by the Earth) for an observer on 
the moon. 
 
Annular-Total Solar Eclipse 3rd November 
 
An Annular-Total Eclipse of the Sun is visible 
across the equatorial region of the Atlantic Ocean 
and Africa on 3rd November. 
 
At the beginning of the path (in the Atlantic 
Ocean) the eclipse is annular, then turns to 
total farther along the path. This annular-total 
(or hybrid) eclipse is unusual as the central path 
does not revert to annularity from totality before 
the end of the path is reached, as most do. 
 
When the central shadow of the eclipse reaches 
land (from Gabon to Ethiopia), the eclipse is 
total. The maximum duration of totality is 1m 40s 
in the Atlantic Ocean south of Liberia. Greatest 
eclipse occurs at 12:48 UT. Weather prospects 
are on the poor side, but improving towards the 
end of the path in E. Africa. However, here the 
duration of totality rapidly diminishes. Central 
Uganda will experience 20s (e.g. at Galu) and 
Lake Turkana in Kenya 17s. 
 
The partial phase is visible over nearly all of 
Africa, S. Europe and NE S. America. Nothing of 
the event is visible from Ireland. 

A poor year for eclipses as seen from Ireland. We see only a tiny partial lunar eclipse in April and a 
penumbral lunar eclipse in October. Two solar eclipses are visible from afar: an annular eclipse is 
visible from Northern Australia and a short total eclipse is visible in Central and East Africa. 

Left: 
 
The diagram shows the path of 
the total solar eclipse of 
3rd November as it passes across 
Africa. 
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Comets in 2013 

Comet LINEAR (C/2012 K5) 
 
The comet passed perihelion in November 2012, 
but continued to approach Earth and move north. 
It is nearest to Earth about New Year’s Day and 
could be an 8th magnitude object in Auriga. On the 
evening of 4th January it will pass just over ½°W of 
Beta Tauri. The comet will fade rapidly and move 
south in January. 
 
Comet PANSTARRS (C/2011 L4)  
 
This could potentially be a very bright comet, but 
it is best displayed from the southern hemisphere. 
Before perihelion on March 10th the comet is south 
of the sun. Then, around perihelion, the comet 
swings east and then north of the sun.  
 
The comet then quickly enters our evening sky. On 
March 14th it lies 6½° above the horizon 55 minutes 
after sunset. It may be a 1st magnitude comet, but 
it could be several magnitudes brighter or fainter. 
The tail may be 10° long and points north of east. 
 
By the end of March the comet appears higher in 
the morning sky, but it will be around 4th 

magnitude and fading. Around 4th April the comet 
lies within 3° of the Andromeda galaxy M31. The 
comet continues its path north passing near the 
north celestial pole in late May. It may have faded 
to 9th magnitude by then. 
 
Comet ISON (C/2012 S1) 
 
ISON is another object that could become be a 
great comet. It was discovered (at 19th magnitude)
on 21st September 2012. Its distance from the sun 
was then 6.3 AU, i.e. beyond the orbit of Jupiter. 
 
The magnitude predictions are extrapolations from 
the magnitude at the time of writing at the end of 
2012. However, often comets fizzle. Notable 
examples were Comet Kohoutek in 1974 and Comet 
Austin in 1990. But let us hope for the best. 
 
As the year opens the comet is still a very faint 
(16th mag) and distant object (5.3. AU from the 
sun), brightening little before solar conjunction in 
mid July. 
 
During the Autumn the comet appears in the 
morning sky and will reach 10th magnitude by late 
September. During October the comet rapidly 
brightens, reaching 6th magnitude by the end of the 
month. 

In November as the comet gets lower in the morn-
ing sky it should (hopefully) continue to brighten 
rapidly and the tail become more prominent. 
 
It skirts the sun at perihelion (at 0.013 AU or 1.8 
million km) on 28th November. The comet loops 
around the sun and reappears still in the morning 
sky. 
 
The comet was discovered by V.Nevski and 
A.Novichonok at the ISON telescope network in 
southern Russia in September 2012. 
 
See table below for its position relative to the 
horizon in the dawn sky. Also a sky chart (next 
page) is plotted showing its path. 
 
Comet Encke (2P) 
 
Before perihelion on November 21st (0.34 AU), this  
famous periodic comet is well displayed in the 
morning sky. It should be a binocular object by 
the start of November. After perihelion it is a 
southern hemisphere object. 
 
Encke’s period is 3.3 years. The comet was discov-
ered by Pierre Méchain in Paris in 1786. The 
comet was observed again in 1795, 1805 and 1818. 
But it was Johann Encke (in 1819) who recognised 
that these were the one and the same object and 
he predicted a return in late May 1822. In early 
June of that year Carl Rűmker (at Parramatta, 
NSW, Australia) recovered the comet as pre-
dicted. Hence the comet is named after Encke. 

  Date       h  m       Alt       Azi   
                        º         º 
Nov  1      6 26       33.8     133.1  
Nov  6      6 35       30.4     135.0    
Nov 11      6 43       25.1     135.2    
Nov 16      6 51       17.6     133.4     
Nov 21      6 59        7.9     129.2 
Nov 26      7  7       -3.0     122.3 
Dec  1      7 13       -0.1     111.9 
Dec  6      7 19       11.5     113.1 
Dec 11      7 25       23.5     113.3 
Dec 16      7 29       36.7     110.7 
Dec 21      7 32       51.0     102.0 
Dec 26      7 34       63.4      77.9 
Dec 31      7 35       65.0      36.1 

Horizon positions of Comet ISON 

The time is mid-twilight (when the sun is 9° below the 
horizon) from Dublin. Refraction is taken into account. 
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Meteor Showers in 2013 
 by John Flannery 

January — The Quadrantids peak this year around 
13h on Jan 3rd. Moonrise is not until near midnight 
on January 3/4 so the sky will be dark enough 
before the witching hour to spy some of these New 
Year celestial fireworks. However, the Quadrantid 
radiant in northern Boötes is only at a useful 
altitude after midnight. 
 
February — Activity during the month is dominated 
by a handful of minor showers with low rates from 
the Leo-Virginid complex. Sporadic activity tends to 
be very loose, making it difficult to distinguish 
shower members from the general background. The 
odd bright fireball may be seen. 
 
March — 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 the radiant sources drift slowly 
through the ecliptic constellations during this time. 
 
April — The Lyrid meteor shower peaks on the 22nd 
at 6h but it is badly affected by the 12-day old Moon 
which doesn't set until after 03h on the night of 
maximum. The normal ZHR is 18 - 20 but rates have 
been higher on the odd occasion. The Lyrids are the 
oldest known meteor shower with them being noted 
in Chinese chronicles from 687 BC.  
 
May — The Eta Aquarids reach a peak on the 
morning of the 6th at 01h but the radiant is only at 
a useful altitude in the pre-dawn hours. Conditions 
are ideal though in 2013 as the waning crescent 
Moon doesn't rise until 03h. The low elevation of the 
radiant means any meteors seen may leave long, 
lingering trains and bright members are occasionally 
noted. The ZHR is variable but tends to be around 
40 - 60.    
 
June — With the persistent twilight at this time of 
year there is normally very little reason to carry out 
a meteor program during June. However, some 
observers have added the June Boötids (maximum 
on the 27th) to their watch lists after high rates 
were noted in recent years. The 18 day old Moon 
proves a nuisance in 2013 though.  
 

July — The southern component of the Delta Aquarid 
stream is active during the early hours of the 28th 
but the 21 day old Moon is again a hindrance this 
month. That said, some observers find that setting 
up somewhere so that the Moon is blocked by a wall 
or other obstruction helps somewhat. The radiant is 
only at a useful height above the horizon after 
midnight and increases in altitude approaching dawn. 
 
August — The 6 day old Moon sets late evening on 
the 12th which will leave the sky beautifully dark to 
catch the Perseids which are predicted to peak at 
13h. They are one of the most reliable meteor 
showers of the year with a ZHR of around 80. 
Perseids are bright and fast with a number leaving 
brief trains.  
 
September — The month is characterised by a 
number of active minor streams such as the Aurigid 
complex. However, the second half of the year often 
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 Draconids (maximum on the 8th at 
17h) were a real surprise in 2012 with radio 
observations revealing rates of more than 1000 per 
hour but few were seen visually. The event seems to 
have been associated with a ribbon of material laid 
down by the 1959 perihelion passage of the parent 
comet, 21P/Giacobini-Zinner. Although no outburst is 
expected in 2013, the Moon will set before 20h and 
leave the sky dark enough to observe this important 
shower. 
 
The Orionids are the best known shower of the 
month and peak on the 21st at 11h. The radiant is 
near the raised club of Orion and rates are good with 
many swift meteors. Moonlight is a major problem 
this year as the 17 day old Moon is nearby in Taurus. 
 
November — The Leonid maximum in the early hours 
of November 17th is badly affected by the Full Moon 
this year unfortunately. The ZHR has now bottomed-
out at around 15 - 20 with the next build-up to storm 
levels not until the late 2020s. 

Moonlight washes out all but the brighter meteors from most of the major showers at the end of the 
year, but the Perseids in August plus a number of less well known displays will fall during near ideal 
observing conditions. 

Continued on page 24 
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1 Ceres and 4 Vesta are well on view, both hav-
ing come to opposition in December 2012. As the 
year opens, they are moving retrograde in Tau-
rus.  Ceres is mag 7.1 and Vesta is mag 6.9. 
 
9 Metis will be well displayed, as it is at opposi-
tion in northern Gemini on 2nd January (see the 
chart below). The magnitude will be 8.5 at that 
time. Metis was the first asteroid to be discov-
ered in Ireland. It was discovered by Andrew Gra-
ham, at Markree, Collooney, Co Sligo in 1848. 
 
2012 DA14 comes within just 30,000 km of the 
(centre of the) earth on February 15th. This is 
about the distance at which geostationary satel-
lites orbit! At its best it will appear at 8th magni-
tude, as its moves north through Canes Venatici 
and Ursa Major. This object is an example of a 
near earth asteroid. 
 
As the object is so near, parallax shifts the appar-
ent position, so from Ireland its position will be 
appreciably different than from, say, N. America. 
From Dublin at 20:48 it will pass 28’ W of 5th mag 
star 6 CVn. At 20:56 it will pass 13’ E of 6th mag 
star 4 CVn. A few seconds after 21:21 it will pass 
2’ W of the 6th mag star 7 CVn. Half a minute 
after 21:26 it will pass 1’ W of the 6th mag star 
HIP 61053 in UMa.  

Asteroids in 2013 
 This object was discovered in February 2012 at 
the La Sagra station (in southern Spain) of Obser-
vatorio Astronómico de Mallorca. It is about 50 
metres in diameter. 
 
14 Irene comes to opposition in mid March. It is 
then a magnitude 8.9 object in Coma. It was dis-
covered by John Russell Hind, at London, in 1851. 
On the evening of 21st March it crosses over the 
spiral galaxy M100. 
 
8 Flora is at opposition on 20th July at magnitude 
8.7. It is then in eastern Sagittarius. This was an-
other of J. R. Hind’s discoveries, in 1847.  
 
7 Iris is a binocular object in late summer. Opposi-
tion date is 16th August, the object is then at mag-
nitude 7.9 in Aquarius. Two days later it lies ¾° N 
of Beta Aquarii. This asteroid was discovered by J.
R. Hind in 1847.  
 
324 Bamberga comes to opposition (mag 8.1) in 
mid September in Pisces, just west of the Circlet. 
It was discovered by Johann Palisa, at Vienna, in 
1882. 
 
20 Massalia is at opposition at the end of October. 
It is then a magnitude 8.8 object in Aries. Massalia 
was discovered by Annibale de Gasparis, at Naples, 
in 1852. 

9 Metis in Jan-Feb 

 
Chart generated using Guide 9 
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Variable Stars in 2013 
Algol 

 
Algol or β Persei is the most famous Eclipsing 
Binary star. The two components revolve around 
each other in 2.867 days. The separation is too 
small to be resolved. However, as the orbit is 
very near to our line of sight, eclipses occur. This 
is when a large, cool and fainter star in the 
system partially eclipses a small, hotter and 
brighter star.  
 
During the primary minimum the magnitude drops 
from 2.1 to 3.4. The eclipse lasts 9 hours 38 mins. 
From being almost as bright as Mirphak or 
α Persei (mag 1.8), Algol becomes fainter than 
γ Persei (mag 2.9) or δ Persei (mag 3.0).  

 
The dates and times of well placed minima of  
Algol are given in the table below.  
 
RZ Cassiopeae is another fine eclipsing binary. It 
is the featured star this year, see page 18. 

Minima of Algol in 2013 

Star                          Date          Mean Magnitude Range 
                                of Max. 
 

R And          6 Jan      6.9-14.3 
R Leo          9 Feb      5.8-10.0             
S Vir         26 Feb      7.0-12.7 
T Cep         22 Mar      6.0-10.3 
U Ori         22 Mar      6.3-12.0 
R Aql          1 May      6.1-11.5  
χ Cyg         23 May      5.2-13.4 
ο Cet (Mira)   9 Jul      3.4- 9.3  
R Ser         12 Aug      6.9-13.4 
V Boo          5 Sep      7.0-11.3 
R Cas         29 Sep      7.0-12.6 

The table (below) gives predicted dates of 
maxima for Mira and other bright LPV’s that are 
well displayed this year.  Chi Cygni, when near 
maximum, will be best placed in the morning sky. 
R Leonis has a fine display in the early part of the 
year. Of the others, the maximum of R Cassiope-
iae will be well displayed in the early autumn. 

Another Irish Supernova in 2012 
 
Irish amateur supernova hunter Dave Grennan 
discovered his second supernova on 22nd August 
2012. It is designated 2012ej and lies in the 12th 
magnitude galaxy IC 2166 in Lynx. Subsequent 
spectroscopic analysis shows that this was a type-
Ic supernova. This is an exploding star that is 
Hydrogen and Helium poor. 
 
See his discovery image on the back cover. Dave 
observes from Raheny in Dublin City and used a 
35cm SCT telescope and a CCD camera for his 
discovery. 
 
2012 (as of mid December 2012) saw nine super-
novae, brighter than magnitude 14, appear. The 
brightest of these were 2012cg (in NGC 4424 – a 
barred spiral in Virgo), 2012au (in NGC 4790 – a 
barred spiral in Virgo) and 2012fr (in NGC 1365 – 
the bright barred spiral in Fornax). 

 Date                   hrs 
 
Jan   1       4.0                 
Jan   4       0.8                 
Jan   6      21.6                 
Jan  24       2.5                 
Jan  26      23.4                 
Jan  29      20.2 
                 
Feb  16       1.1                 
Feb  18      22.0 
                 
Mar  10      23.7                 
Mar  13      20.5 
                 
Apr   2      22.3 
                
Aug   9      23.0                 
Aug  30       0.6                 

Sep   1      21.4                 
Sep  19       2.3                 
Sep  21      23.1 
                 
Oct   9       4.0                 
Oct  12       0.8                 
Oct  14      21.6 
                 
Nov   1       2.5                 
Nov   3      23.3                 
Nov   6      20.1                 
Nov  21       4.2                 
Nov  24       1.0                 
Nov  26      21.8                 
Nov  29      18.7 
                 
Dec  14       2.8                 
Dec  16      23.6                 
Dec  19      20.4                

Omicron Ceti and others 
 
This star (proper name Mira) is well placed in the 
summer sky, when at maximum this year. In 2011 
it reached magnitude 2.3 at maximum, the 
brightest for many years.  While in 2012 it 
reached mag 3.5. 
 
Mira is a Long-Period Variable (LPV). These are 
pulsating Red Giant stars. Their variation is 
caused by changing size and temperature.  

Only favourable minima are listed. The times are given in days 
and decimal hours (UT) and are geocentric. 

LPV Maxima in 2013 

The Date of Max. is the predicted date of maximum based 
on AAVSO data as of the summer of 2012. The actual date of 
maximum of any particular cycle may be a little earlier or later 
than predicted. 

 
The Mean Magnitude Range gives the brightness range from 

the average maxima to the average minima. Individual maxima 
or minima may be brighter or fainter than their mean value. 

 
These predictions are kindly provided by Elizabeth Waagen 

of the AAVSO. 
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RZ Cassiopeiae is an easy to observe Eclipsing 
Binary Star. It is circumpolar from Ireland. To find 
the star, continue the line of δ and ε Cas about 
the same distance again to the 4.6 magnitude 
star Iota Cas. The variable lies 3° NE of Iota Cas.  
 
The light curve shows deep primary mimina. The 
eclipses are partial. The magnitude drops from 
6.3 to 7.8. Eclipses last about 4 hours and are not 
flat-bottomed. The period is 1.1952562 days. In 
recent years the period has shown variations. 
 
A Phase Curve is shown below. This is a folded 
light curve, using an assumed period and epoch. 
One cycle is a complete phase from 0 to 1. Actu-
ally two cycles are shown, as they show the mini-
mum more clearly.  
 
RZ Cas was discovered by G. Mueller in 1906.  The 
binary is thought to consist of an A3 V-type (i.e. a 
hot dwarf) star and F0 IV-type (i.e. a cool sub-
giant) star. There is also rapid variability of less 
than 0.1 mag caused by pulsations in one of the 
components or in the accretion stream. 
 
Over the years, Irish Observers of the VSOG have 
obtained data on this star. 
 
An ephemeris of minima times are given in the 
table at right. Only favourable ones from Ireland 
have been selected. 
 
An AAVSO comparison chart is given on the next 
page. North  is up, for binoculars. 

AAVSO Data 

Featured Variable Star – RZ Cas 

Date          hrs 
 
Jan   3       0.0                 
Jan   4       4.7                 
Jan   8      23.4                 
Jan  10       4.1                 
Jan  14      22.8                 
Jan  16       3.5                 
Jan  20      22.3                 
Jan  22       3.0                 
Jan  26      21.7                 
Jan  28       2.4                 
 
Feb   1      21.2                 
Feb   3       1.8                 
Feb   9       1.3                 
Feb  15       0.7                 
Feb  21       0.2                 
Feb  26      23.6                 
 
Mar   4      23.0                 
Mar  10      22.5                 
Mar  12       3.2                 
Mar  18       2.6                 
Mar  24       2.0                 
Mar  30       1.5                 
 
Apr   5       0.9                 
 
Sep  11       0.1                 
Sep  16      23.5                 
Sep  22      23.0                 
Sep  28      22.4                 

Date          hrs 
 
Oct   4      21.8                
Oct   6       2.5                
Oct  10      21.2                
Oct  12       1.9                
Oct  18       1.3                
Oct  24       0.8                
Oct  30       0.2 
                 
Nov   4      23.6                
Nov  10      23.0                
Nov  12       3.7                
Nov  16      22.5                
Nov  18       3.1                
Nov  22      21.9                
Nov  24       2.6                
Nov  28      21.3                
Nov  30       2.0                
 
Dec   4      20.8                
Dec   6       1.4                
Dec  10      20.2                
Dec  12       0.9                
Dec  18       0.3                
Dec  19       5.0                
Dec  23      23.7                
Dec  25       4.4                
Dec  29      23.2                
Dec  31       3.9 

Minima of RZ Cas 

The dates are UT with the hours only given to the 
nearest 0.1 hr so not to bias observers. 



Page 19 

AAVSO Comparison Chart of RZ Cas 

The AAVSO has their Visual Observers Manual (editor 
Sara J. Beck), which gives much guidance and help on 
how to become a good variable star observer. 
It’s a free PDF download (70 pages; 5.7 MB) at: 
http://www.aavso.org/visual-observing-manual 

The Variable Star is shown with a marked circle. Comparison 
stars are labelled with their magnitude given to one decimal 
place, with the decimal point omitted (to prevent confusion 
with star dots). The bright star in the SW corner is Iota Cas. 
 
(chart courtesy of AAVSO) 
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Space 2013 
by John Flannery 

Most of the world's space programs have a busy 
year ahead and once again the focus will be on 
continued human presence in space, along with 
commercial support of these endeavours. As al-
ways, schedules can change, so it is worth check-
ing for updates from time to time on the web sites 
listed at the end of this article.   
 
Manned spaceflight 
China's next manned spaceflight is Shenzhou 10 
and is planned for June 2013 (launch may slip to 
July or August though). The three yuhangyuan 
(astronauts) will dock with the Tiangong-1 space 
station and are the last to visit before the station 
is de-orbited. The next generation Tiangong-2 is 
expected to be launched in early 2014.  
 
The International Space Station continues to host 
six-person crews, or Expeditions, which overlap 
every three months or so. Those pencilled in for 
2013 are slated to arrive at the end of March, May, 
September, and November -- all depart from Baiko-
nur Cosmodrome in Kazakhstan as the Soyuz FG 
spacecraft is the only manned vehicle capable of 
ferrying ISS Expedition crew at present.  
 
The final components of the ISS should be 
launched at the end of 2013. These are the Euro-
pean Robotic Arm (ERA) and the Multipurpose 
Laboratory Module (Nauka), a twenty tonne 
Russian-built section that will serve as supplemen-
tary crew quarters, storage space for cargo, an ex-
periments facility, and add extra docking facilities. 
 
Supporting the massive orbiting laboratory are an 
armada of unmanned resupply craft from diverse 
agencies and commercial space programs. The 
workhorse though has been the Russian Progress 
(Soyuz U) and five of these are scheduled to dock 
with the ISS during the year.  
 
The Automated Transfer Vehicle is Europe's contri-
bution to the ferry fleet and the latest, named 
Albert Einstein, is the fourth of five planned. 
ATV-4 will launch from ESA's spaceport in Kourou, 
French Guiana, in April and will remain docked to 
the space station until some time in August.  
  
Unlike the ATV which can dock automatically, the 
Japanese H-II Transfer Vehicle (HTV), manoeuvres 
close to the ISS and is then grabbed by the robotic 
Canadarm-2 and berthed to the Harmony module. 
HTV-4 is scheduled to reach the ISS in July and 
carry six tonnes of supplies. It will remain  

attached to the station for about two months.    
 
Buoyed by the successful flight of their Dragon 
spacecraft in 2012, SpaceX plan to launch two 
further resupply missions to the ISS this year as 
part of their Commercial Orbital Transportation 
Service (COTS) contract with NASA. They are 
presently scheduled for March and September. 
Meanwhile, Orbital Sciences will launch a demon-
stration flight of their Cygnus cargo vehicle to 
the ISS in early April and expect to be given clear-
ance for a full resupply mission soon after.  
 
The Moon, Mars, and beyond 
Two probes to the Moon -- LADEE and Chang'e 3 -- 
are planned in 2013 with the latter an exciting 
prospect that will see the Chinese endeavour to 
deploy a lunar rover. This is the first attempted 
soft-landing on the Moon since Luna 24 in 1976 -- 
an extraordinarily long time to wait for such a re-
turn mission. Both the lander and rover are 
expected to operate for about three months and 
are a precursor to a sample return mission around 
2017. The Lunar Atmosphere and Dust Environ-
ment Explorer (LADEE) is a NASA orbiter that will 
carry a number of experiments to measure the 
lunar environment, and specifically the extremely 
tenuous atmosphere. LADEE will launch in August 
and Chang'e 3 is planned for late-2013.   
 
Just one week after the Curiosity rover touched 
down on the Martian surface in August 2012, the 
Indian Space Research Organisation announced 
their intention to launch a Mars probe in Novem-
ber 2013. The plan has come in for some criticism 
though, not least for the haste which this mission 
seems to have been put together. Details of any 
milestones are extremely difficult to come by 
(the mission page on the ISRO site is "under con-
struction" at time of writing) but the probe, 
dubbed Mangalyaan ("Mars-craft") is expected to 
have a 10.5kg payload and if launched on time, 
will reach the Red Planet in September 2014. 
 
NASA's Mars Atmosphere and Volatile EvolutioN 
(MAVEN) mission is still on track though and will 
lift-off when the next Mars launch window opens 
in mid-November. The key goal of MAVEN is to 
build a chronology of the Martian atmosphere 
which is believed to have been thicker in the past 
but somehow got lost to space over the aeons. 
The spacecraft should reach Mars orbit by mid-
September 2014.    
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Below: Image of Toutatis from Chang’e 2 (CNSA) 

Some highlights from 2012 by J.O’Neill 

Arrayed across the Solar System are numerous 
other emissaries from Earth with a handful still 
en-route to their final destination. Amongst these 
is the Juno mission that will go into polar orbit 
around Jupiter in July 2016. Juno was launched in 
2011 but requires a gravity assist during an Earth 
flyby in October 2013 to boost its speed to reach 
Jupiter by the planned date.         
 
Astronomy missions 
Not one but two astrometry missions will be or-
bited this year. ESA's Gaia spacecraft is due to be 
placed at the Sun-Earth L2 point in the third 
quarter of 2013. The nominal five year mission 
will compile a catalogue of the precise positions 
of about one billion stars down to 20th magni-
tude. Japan's nano-JASMINE will be launched 
from Brazil in November 2013 and will make its 
observations in the infrared. The spacecraft is a 
proof of concept for a full-scale mission planned 
for the 2020s that will sport an 80 cm primary 
mirror.  
 
NASA's Interface Region Imaging Spectrograph 
(IRIS) will be placed in a Sun-synchronous polar 
orbit in February 2013. The mission will study 
how energy is transported from the solar photo-
sphere to its corona. The instruments will allow 
scientists prepare 3D models of plasma flows in 
the transition regions, leading to greater under-
standing of space weather processes.  
 
Our brief guide has only concentrated on missions 
of interest to the amateur astronomer and space 
enthusiast, but many other commercial, military, 
and government launches take place during the 
year. This market has become increasingly com-
petitive but as the world truly becomes linked 
together via satellites it can only benefit us all.        
 
Exploring further 
http://space.skyrocket.de/  
  -- click on "Chronology" in the home page menu 
http://www.satelliteonthenet.co.uk/ 
  -- click on "Launch Schedule"  
http://spaceflightnow.com/tracking/index.html 
http://en.wikipedia.org/wiki/2013_in_spaceflight  

NASA’s twin GRAIL probes entered lunar orbit 
around the start of 2012. By the end of that year, 
their mission completed, they were deliberately  
impacted into the moon. The scientific objectives 
were to probe the Moon’s gravity field and hence 
its interior. This was achieved by very high preci-
sion tracking of their orbit around the moon. The 
gravity field of the moon was mapped by slight 
changes in the orbit of the probes. A lot of 
anaIysis needs to be done on the data, but initial 
results suggest fractures in the lunar crust. 
 
Mars Science Laboratory (also known as 
Curiosity) landed a large rover on Mars on 5th 
August 2012 in the crater Gale. Since then the 
rover has made a tentative journey of a few hun-
dred metres, promising more in 2013. 
 
NASA’s NuStar X-ray satellite was launched in 
June 2012. The satellite’s instruments are more 
sensitive to hard X-rays than previous satellites. 
 
The Voyager 1 probe is now in the boundary be-
tween the solar system (heliosphere) and inter-
stellar space, having the characteristics of both 
regions. At the end of 2012 it was 18.5 billion km 
(123 AU) from Earth. 
 
The Chinese probe Chang’e 2 flew by the near- 
earth asteroid 4179 Toutatis in late December 
2012. Primarily a lunar orbiter, the probe left 
lunar orbit in 2011 and travelled to the 
Lagrangian Point 2, before departing for Toutatis 
in April 2012. The body measures 4.5 km on its 
long axis. See image below. 
 

The ion-propelled probe DAWN left the orbit of 
Vesta in September 2012 to begin its long journey 
to the largest asteroid Ceres. Scheduled arrival is  
February 2015. While at Vesta, DAWN returned a 
host of high quality images and data. 
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Tales of the Unexpected 
by James O’Connor 

The story of astronomy, both as regards observa-
tional achievements and the development of 
theory, is full of unexpected developments. How-
ever, on this occasion, I am not going to write 
about any of these events. I will confine myself to 
some observational activities of my own that in-
volved some element of surprise or unexpected-
ness. Here goes: 
 
Adventures with sunspots: I can only give an ap-
proximate date for my first event. From the cir-
cumstances as I remember them, it must have 
been close to the winter solstice of a year in the 
late 1940’s.  1947 seems the most likely. The sun 
was low in the SSE and its light was much attenu-
ated by haze – so much so that one could view it 
without risk to the eye. And on its orange-
coloured disc was a prominent black spot. I was 
aware that sunspots existed but never thought 
that any of them would be big enough to be de-
tectable to the naked eye. So, believe it or not, I 
wrote it off as a transit of Venus – not realising 
how rare such events are and that the next would 
not occur until 2004. 
 
Then, there was the day in, I am fairly sure, 
August 1960, when I entered the barn at my 
father’s farm in Co. Waterford and saw on the 
whitewashed wall an oval bright disc which I rec-
ognised as a “pinhole” image of the sun, resulting 
from a tiny orifice in the slated roof. And on that 
disc was the clear image of a sunspot – fuzzy and 
faint but unmistakable. The event brought home 
to me the fact that any large sunspot would be 
observable by the “pinhole” method.  
 
The blue sun (and moon) of September 26, 
1950: Yes! On that date, we had both. At about 
13h (2 p.m., summer time) on that date, I noticed 
that the sunlight shining on the wall of my office 
was a very obvious blue. It was certainly peculiar 
but I dismissed it as some kind of optical illusion. I 
knew – or thought I knew – that impurities in the 
atmosphere could cause a reddening of objects 
but not a blueing. However, while this is normally 
the case, it is not always so. The scientists soon 
came up with an explanation; the effect was 
caused by huge forest fires in Canada, the smoke 
of which succeeded in crossing the Atlantic. Dur-
ing their journey, the larger smoke particles fil-
tered out, leaving a residue with an average di-
ameter of about 0.0001 cm. Particles of this size 
go against the general rule and cause blueing 
rather than reddening of light. 

The phenomenon was widely observed. My dad, 
living in Co. Waterford, noted it and wrote the 
date in pencil on the dairy wall. It was cloudy in 
Ireland that evening and we did not see the ef-
fect of the particles on the moon, which was one 
day after full. In England and Scotland, however, 
the moon was seen to be blue or green as it 
rose. It attained a normal colour later. 
 
The sunward spike of Comet Arend-Roland 
(April 1956): I awaited the predicted emergence 
of this bright comet from the solar glare into the 
north-western evening sky with much anticipa-
tion. However, my first view of it in my 6-inch 
reflecting telescope on the evening of April 23, 
1956 was not what I expected. The comet was, 
as anticipated, quite bright – of the second mag-
nitude – and had a fine tail stretching away from 
the position of the sun. The totally unexpected 
feature was that there was a second smaller tail 
or “spike” pointing in the opposite direction, 
i.e. sunward. This was something that I would 
have dismissed as impossible, since I believed 
that comets’ tails must necessarily extend away 
from the sun. And, now here was an apparent 
flat contradiction. The sunward spike persisted 
for a few days but changed direction gradually, 
getting fainter as it did so and then disappeared 
altogether. 

Comet Arend-Roland as photographed by Harry Grossie 
at Armagh Observatory, April 25, 1957. 
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It turned out that the theories were not wrong 
after all; the appearance was due simply to an ef-
fect of perspective.  The “spike” only appeared 
to be pointing sunwards. When its position in 
space was calculated, it was found to be extend-
ing more or less away from the sun like the main 
tail, though in a somewhat different direction.  
This small difference was enough, because of the 
relative positions of Sun, Earth and comet, to 
cause it to appear to be pointing towards the sun 
rather than away from it. 
 
Disappearance on the double: The occultation of 
a star as bright as magnitude 3.2 by Mars must be 
very rare indeed.  However, we were treated to 
just that rarity on the night of April 7/8, 1976 
when Mars passed in front of the star ε Gemino-
rum. The weather was kind; it had been cloudy 
for several days but the sky cleared beautifully on 
the night of the event.  Seeing was good, consid-
ering that the planet was only 12° above the 
north-western horizon.  Mars was rather distant 
from Earth and so presented only a tiny disc, 6.5” 
of arc in diameter.  It was 90% illuminated and its 
north pole was tilted 5° towards Earth.  Ireland 
was close to the northern limit of the occultation 
and there was some doubt in the run-up to the 
event as to whether the occultation would take 
place as far north as Dublin.  
 
The approach of Mars to the star was a fascinat-
ing sight; it enabled one to judge by reference to 
a fixed point, i.e. the star, the progress of the 
planet in its orbit.  A fortunate aspect was that, 
at this occasion, the Earth did not contribute any 
significant apparent motion to Mars and so we 
saw the planet moving at its true rate, i.e. about 
its own diameter every five minutes.  The slow, 
stately progress of the planet as it closed on the 
star was an unforgettable experience.  Disappear-
ance was at the dark limb close to the North Po-
lar Cap and reappearance at the bright limb, still 
in the general vicinity of the Polar Cap.  How-
ever, the surprise of the night was the fact that, 
unlike what happens in lunar occultations, there 
were two disappearances, not just one.  The star 
went from view, reappeared a moment later and 
then disappeared finally. Reappearance fifty sec-
onds later at the bright limb was very difficult to 
observe and, while a flicker similar to that at dis-
appearance is likely to have occurred, I did not 
detect it. The double-disappearance effect was, 
no doubt, due to optical effects as the light of 
the star passed though the Martian atmosphere. 
 

I sent my results to the American magazine, Sky 
and Telescope.  They duly printed them, together 
with many others.  My report was the only one 
from the Eastern Hemisphere.   
 
Titan’s atmosphere revealed: Titan is the largest 
satellite of Saturn but it is so far from Earth that 
it subtends an angle of less than half a second of 
arc.  It is therefore statistically highly unlikely 
that it would occult a star as bright as 28 Sagit-
tarii (magnitude 5.8).  However, that is what hap-
pened on the evening of July 3, 1989.  The event 
was due to begin at 22:40. The participants were 
only about 12° above the horizon but the evening 
was fine and clear and the seeing reasonably 
steady.  
 
I commenced observing at about 22h.  At that 
time, Titan was about 5 seconds of arc to the 
east of the star, the star being about ten times 
brighter than it. Titan gradually faded from sight 
as its relatively feeble light got overwhelmed by 
that of the star.  The occultation itself was to-
tally unlike any other occultation that I have 
seen.  At about the predicted time (22:40), the 
star began to flicker like a candle disturbed by a 
breeze and continued doing so for the best part 
of a minute, before fading from view.  Reappear-
ance at approximately 22:44 consisted of a rever-
sal of the phenomena that took place at disap-
pearance.  I am fairly sure that I was able to de-
tect a slight brightening midway through the oc-
cultation event.  Thus, many years before a 
spacecraft descended through the atmosphere of 
Titan, I was able to personally experience the re-
fractive effects of what must be a multi-layered 
atmosphere.  

The fluctuations in the light of the star 28 Sgr 
during its occultation by Titan as recorded at the 
Pic du Midi Observatory in France. 
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The spiral hoods of Comet Hale-Bopp:  Hale-
Bopp was a very big comet, reaching a magnitude 
of about zero.  It kept a good distance from both 
Earth and Sun.  Indeed, if it had passed close to 
either the one or the other, its appearance would 
have been truly awesome. It reached its peak in 
April 1997, sporting two prominent tails, a 
straight blue gas tail and a much brighter curving 
dust tail.  I got a delightful surprise when I ob-
served it on the night of April 16; at its head 
were several spiral hoods, comprised of material 
lifted from the comet’s nucleus and being forced 
in a convoluted way back into the tail.  I made 
the drawing reproduced below on that occasion. 

The “nova” that was something even rarer: 
On the evening of November 1, 2006, I received a 
telephone call from John O’Neill (who edits Sky- 
High) informing me of the discovery of a nova of 
the 7th magnitude in Cassiopeia in the position 
R.A. 0h 9m 22s, Dec. +54° 39’ 44”.  I found the 
object in my telescope but it had already lost 
most of its peak brightness and was down to 
about magnitude 9.  I also noticed that the 
quality of its light differed from that of other 
novae that I had observed – it was just like the 
light of a normal star. (As an analogy, think of 
the difference between the quality of light 
received from an incandescent filament and that 
received from a fluorescent tube.) The following 
diagram shows how my observations over the 
period November 1-8 (circles with central dots) 
compared with the curve of the brightness of the 
“nova” obtained from observations worldwide.  
 
Studies of the brightness curve in the U.S.A. have 
shown that it was perfectly symmetrical and  

quite unlike that of a normal nova. Further, the 
spectrum of the star showed only normal stellar 
lines at all stages. The only conceivable 
explanation is that this is a case where a massive 
body (presumably another star) passed directly in 
front of the star (GSC 3656 – 1328) and caused the 
brightening through its gravitational effect. This 
effect has been observed in some very distant gal-
axies and stars but, up to that time, had never 
been seen in a star anything like as bright as GSC 
3656 – 1328. So the event was, in that sense, en-
tirely unique! 

The November Taurids exhibit two major 
components; the southern Taurids peak on the 
5th at 11h — two days after New Moon — while 
the northern stream peaks on the 12th at 10h 
which is two days after First Quarter. Conditions 
are ideal therefore to observe both maxima 
which have a ZHR of around 10. The Taurids are 
characterised by slow meteors with occasional 
high numbers of fireballs. 
 
December — The Geminids (maximum on the 
14th at 01h) succumb to the nearly Full Moon but 
they can be considered even richer than the 
better known Perseids. The rates are quite rich 
(ZHR 110) because the stream has been perturbed 
in recent years towards Earth. However, the 
dynamics will change again in a couple of decades 
when a gravitational tussle with Jupiter will 
cause the denser regions of the swarm to miss 
Earth and rates will subsequently decline.   
 
The 19 day old Moon rises late evening on 
December 22nd and will stymie plans after that 
for observing the Ursids which peak at 14h. The 
Ursid radiant is close to Kocab (Beta Ursae 
Minoris) and so the shower is visible all night from 
our latitude. Occasional outbursts have been 
noted, the last being in 1986. 

Meteors Showers in 2013 (continued from page 15) 
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A Touch of Nostalga 
by Liam Smyth 

The passing of time affects different people in 
different ways from different perspectives. 
Harold Wilson famously observed in the 1960's 
that "A week is a long time in politics". Reflecting 
our increasingly frenetic world this is often 
misquoted as "A day is a long time in politics".  
How differently does the Psalmist observe in 
regard to the Almighty " For a thousand years in 
your sight are but as yesterday when it is past, 
and as a watch in the night". Nowadays when we 
think of time our brains buzz with Einsteinian 
space-time concepts. What time is it? Are we 
really here at all?  I'll keep my head down and if I 
want to catch the bus I'll go by that device on my 
wrist or on the wall that purports to tell us the 
time.  
 
The first artificial earth satellite, Sputnik 1, was 
launched by the Soviet Union in 1957. The golden 
jubilee of this event was in 2007. An article 
appeared in our magazine "Orbit" commemorating 
the launch. I remember being approached to 
scribble a note recounting my memories of this 
historic event as one of a few members of the IAS 
who would have any actual experience seeing 
Sputnik. I was taken aback. To me Sputnik had 
been launched only a few short years ago. 
Sputnik, the dog "Laika", Ranger to the Moon, 
which I think missed by thousands of miles, 
Mercury, Apollo, Neil Armstrong, Viking, Mars 
Explorer had all become telescoped in time to 
one unfolding event like a football season or Dail 
term. I would have thought most of my 
acquaintances remembered those heady days. 
The awful truth hit me. Most of my astronomical 
friends were not even born in 1957! 
 
There is little doubt that the popular interest in 
astronomy has come on by leaps and bounds since 
the advent of the space age. It is a sobering 
thought that the whole space race really arose 
from what was perceived by those who rule us as 
political and military necessity. Still the spin-off 
has been a great increase in our knowledge of the 
universe we live in. Was there ever an age in 
which astronomers were so confident they were 
in a position to unravel all the mysteries of that 
universe? 
 
I became interested in astronomy in the 1940's 
when, even in Dublin, skies were black at night. 
Although this country was not at war, we did  

have a protective black-out.  On a clear night the  
sky teemed with stars, the Milky Way clearly 
evident when above the horizon unless there was 
a large moon. That was seventy years ago. 
Amazing progress has been made in astronomy 
since then. I find it interesting to consider the 
progress that was made during the seventy years 
before the 1940's, i.e. since  the latter part of 
the nineteenth century. 
 
Angelo Secchi had begun the classification of 
stars in accordance with spectral types. By 
modern standards his system appears rudimentary 
but in its day it was a major step in our 
understanding of the stars. Secchi was also the 
first to describe some fine markings on Mars as 
canals.  I don't know whether or not this inspired 
another Italian, Schiaparelli, to produce drawings 
of Mars criss-crossed by "canali". These images 
ran counter to the prevailing view at the time, 
that the light markings on Mars were land and the 
dark markings were seas. The idea that water 
filled seas existed on Mars was taken for granted 
and it was believed that there was spectroscopic 
evidence to prove it. Popular astronomical 
writers of the time such as R. A. Proctor had no 
difficulty believing that most if not all the 
planets were essentially earth-like. It seemed to 
follow from spectroscopy showing the stars to be 
suns that the planets must be Earths. But now 
Schiaparelli was showing canals crossing the seas 
of Mars which did not make sense. Neither did it 
seem to make sense that many very skilled 
observers could not see these canals. But some 
did. And then Percival Lowell, founder of 
Flagstaff Observatory became an enthusiastic 
canalist.  His drawings showed the canals 
darkening as the polar caps melted. A difficulty 
had been that for the canals to be visible from 
Earth they would need to be very broad indeed. 
But now it was suggested that what we saw was 
the land area on either side irrigated by the 
melted snow and ice. Lowell was convinced that 
an intelligent race on Mars had made this gigantic 
system to keep their planet habitable. I must 
confess that reading all this in the forties and 
fifties I wished for Lowell to be proved right. I 
wasn't the only one. Ray Bradbury in "The Silver 
Locusts", also known as "The Martian Chronicles",  
clung to the canals. Alas it was not so and the 
space age buried the theory. 
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Planetary Nebulae NGC 1514 (top) and NGC 
2022. 23.5 cm SCT telescope and ST-7 XME CCD 
camera. 30 and 15 min exposures, respectively. 
Images by L. Smyth 

It was during this period that one of astronomy's 
most baffling problems was resolved. It was 
known for some time that plants and animals had 
traversed the Earth for many millions of years. 
But how had the Sun sustained them for such a 
long time without running out of fuel? We know 
now about nuclear physics and how stars are 
essentially nuclear reactors. But I am still 
fascinated by some of the explanations advanced 
for certain stellar behaviour before the modern 
era. In a 1914 publication I read regarding stars of 
spectral Class M. "Many of the stars of this class 
are variable; their fires have begun to flicker. 
Some suppose that a crust is beginning to form, 
but only intermittently; when the pent-up gases 
below have reached a limit of pressure, the crust 
is torn away, and the onrushing heated gases 
cause bright lines in the spectrum. These are well 
seen in the spectrum of Mira Ceti, the most 
remarkable of this class, which changes from the 
second magnitude to the ninth and back in a 
period of eleven months."  
 
Schiaparelli made his first canal drawings at the 
Martian opposition of 1877. The normal 
achromatic refracting telescope was close to the 
peak of its development at this stage. Until the 
fairly recent introduction of so-called 
"apochromatic" telescopes there was no great 
improvement in performance. Reflectors have 
always been considered somewhat inferior to 
refractors for planetary work, although some 
observers would question this. But the point was 
that planetary observers in the 1930's and 1940's 
used equipment essentially no better or worse 
than that of 1870's. There was a consistency in 
the nature of reports and drawings of planetary 
detail over a long period. Such work was at the 
cutting edge of planetary science. Could anything 
be more different than the position today. Not 
only have optics aided by electronic controls and 
embellishments evolved beyond measure, but the 
observations are made from space vehicles close 
to the planet or even on its surface. The days 
when a visual observer could hope to discover a 
new permanent feature in the solar system are 
past. The most one can hope for is to be the first 
to draw attention to some interesting transient 
feature. 
 
That is the downside of the modern era for 
amateur astronomers. Is there an upside? Well, 
the possibility of discovering a comet or asteroid 
is still there. But there is more. The availability 
of affordable excellent quality optical equipment 
has introduced an army of observers to the 
delights of variable star, deep-sky and double star  

observing. The development of computers and the 
internet now make it possible to observe such 
exciting events as occultations of stars by asteroids 
or view the rapid movement of a Near Earth 
Asteroid through the field of view. These may not 
be "discoveries" but their careful observation yields 
results which are sought and welcomed by 
appropriate agencies. If one is not completely 
hooked on visual work there are other exciting 
avenues. Amateur astrophotographs were 
something of a rarity when a decent telescope with 
manual slow movements was the apex of many 
amateurs' dreams. Now with CCD and autoguiding  
any dedicated beginner will soon produce 
astrophotographs better than those produced at 
Mount Wilson in its heyday. For those prepared to 
go even further there is practically no limit to the 
combination of new techniques and robotic 
telescopes. 
 
Now, if we could only do something big about light 
pollution. 



Page 27 

You are invited to join the IAS 
 

Name        _____________________________________  
 
Telephone _____________________________________   
  
Address      _____________________________________ 
        
                 _____________________________________ 
 
                 _____________________________________  
 
E-mail       _____________________________________ 
 
 How did you hear about Sky-High and/or the IAS ?         
 

                _____________________________________ 
 

The Irish Astronomical  Society 
c/o 146 Santry Close 

Santry, Dublin 9, Ireland. 
 

Current membership rates: Full . . €30   Concession . . €20   
                                           Family . . €40 
 

Please sent remittances to The Treasurer at the above  
address.      
 

See http://www.irishastrosoc.org/ and follow the link to 
‘Membership’ for more details. 
 
         Please photocopy this form                                (Sky-High 2013)     

                  Useful Web Sites 
 
General 
 
Sky-High (electronic edition) and update 
  Link from http://www.irishastrosoc.org 
  or http://www.variablestarnights.net 
 
IAS (with details of meetings and events): 
  http://www.irishastrosoc.org 
 
IFAS Forum 
  http://www.irishastronomy.org/ 
 
British Astronomical Association: 
  http://britastro.org/baa/ 
 
Guide 9 
  http://www.projectpluto.com 
 
Variable Star Nights (J. O’Neill’s website): 
  http://www.variablestarnights.net 
 
Variable Stars  
 
AAVSO: 
  http://www.aavso.org 
 
AAVSO Variable Star Plotter: 
  http://www.aavso.org/vsp/ 
 
BAA V.S.S.:  
  http://www.britastro.org/vss/ 
 
Citizen Sky: 
  http://www.aavso.org/citizensky 
 
Comets 
 
BAA/SPA Comet Section:  
  http://www.ast.cam.ac.uk/~jds/ 
 
Meteors 
 
IMO: 
  http://www.imo.net/ 
 
Eclipses 
 
NASA Eclipse site (F. Espenak):  
  http://eclipse.gsfc.nasa.gov/eclipse.html 
 
Irish Star Parties 
 
Galway      http://galwayastronomyclub.ie/ 
Cosmos      http://www.tullamoreastronomy.com/ 

Printed edition of Sky-High 2013: 
 

1. Available for sale in Eason‘s, O’Connell St, Dublin 1. (At the 
cover price of €5). 
 

2. By post to “Sky-High 2013”, P.O. Box 2549,  
Dublin 14. Please add €1 to the cover price of €5 for p & p. 
 

3. At our meetings in the early part of the year, at €5. 
 

(Please note that IAS members get a free printed copy mailed 
to them). 
 

Electronic edition of Sky-High 2013: 
 

This is free (i.e. no charge) to download. For personal use only. 
See web address at right. 

207 pages with illustrations and 
appendices. Priced at €10. 
 
Available (for order) at meetings. 
Also available by post directly 
from James, at: 
 
90 Acorn Road 
Dundrum 
Dublin 16 
 
(Phone 01-2980181). 
 
Please add €2 to the €10 book 
cost to cover p & p. 

Irish Astronomical Society 
 – A History 

by James O’Connor 
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Front Cover: Transit of Venus at 2nd contact. 5th June 2012 at 22:22 UT. 70mm refractor. 1/250 sec exposure at ISO 400. DSLR. 
Image by John O’Neill. 
 
1: The Crab Nebula M1 in Taurus. Image by Liam Smyth with a ST7 XME CCD camera and a 23.5 cm SCT. 
 
2: Annular Solar Eclipse from Utah, USA. 20th May 2012. 70 mm refractor with a DSLR. Image by John O’Neill.  
 
3: SN 2012 Discovery Image by Dave Grennan. 35 cm SCT and CCD camera used. 22nd August 2012. Raheny, Dublin.  
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