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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 talks, receiving our 
quarterly magazine Orbit, observing groups, e-mail 
alert notices of transient astronomical phenomena 
such as aurora, and outings to places of astronomi-
cal interest.  
 
Members have joined expeditions to observe sev-
eral 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 (a group within 
the IAS) hold public star parties at regular inter-
vals, usually by the seafront at both Sandymount 
and Clontarf in Dublin (see IAS website for details). 

The Irish Astronomical Society  

We send greetings to all fellow astronomers and wel-
come you to this, the twenty-fourth 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 would like to clarify your understanding of any-
thing 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 on the 
Sky-High 2016 web page (see page 27). Please ac-
knowledge use of Sky-High if it has helped you. 
 
We thank the following contributors for their articles: 
Patricia Carroll, John Flannery, James 
O’Connor and Liam Smyth. The remaining material 
was written by the editor. The times of sunrise, vari-
able star minima, etc. are from software by J. 
O’Neill. The charts were generated using Guide 9.1. 
LPV Maxima are from Elizabeth Waagen (Senior Tech-
nical Assistant, AAVSO). Also thanks to Patricia Carroll 
for proof-reading. Special thanks to Liam Smyth who 
has retired as an Editor (but remains on as Associate 
Editor, who will still help with proof-reading and dis-
tribution). 
 
Wishing you clear skies for 2016, 
Editor, John O’Neill 
 

Sky-High 2016 © IAS, 2015 
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As with any hobby, astronomy seems to have its 
own set of terminology designed to confuse. How-
ever, with a little patience you'll soon pick up the 
jargon and be well on the way to knowing your way 
around the sky. 
 

The revolving heavens 
We all know the Heavens don't revolve. It is the 
other way round, the Earth rotates on its axis. But 
it looks otherwise and it is easier to describe things 
as we see them for our immediate purpose. The 
fact that the Earth turns on its axis about every 24 
hours causes the Sun to rise in the east and set in 
the west, and it is due south at noon. A similar 
situation applies to all the other heavenly bodies 
except that since they appear to move relative to 
the Sun they are not south every day at noon. 
 
The stars appear to drift west in such a way that 
any particular star is due south four minutes earlier 
each day or night. If you multiply four minutes by 
365 you get something close to 24 hours. So if a 
star is south at eight o'clock tonight, it will be 
south four minutes earlier tomorrow, and two 
hours 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 following 
month's chart. These charts also show the planets 
visible for a particular month, so they can be con-
fusing 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 which 
has constellation charts as well as all-sky charts, 
along with sections on the stars and planets. For 
more detailed studies, especially with binoculars 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 mag-
nitude 7.6 and the positions of many deep sky ob-
jects.   
 
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 diameter. In 
this case it is about half a degree (½°). 
 
Degrees are further divided into 60 arcminutes (60') 
with each arcminute made up of 60 arcseconds 
(60"). The scale allows us to measure angles in the 
sky or the apparent size of a celestial object. For 
example, the Full Moon measures an average of ½° 
or 30', in diameter. 
 
Your closed fist held at arms length is about ten de-
grees (10°). Your stretched out hand, i.e. from the 
tip of your thumb to the tip of your little finger, is 
about twenty degrees. Between four and five out-
stretched 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°. 
 
Some familiarity with angular measure is necessary 
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 azi-
muth of an object is a measure of its position rela-
tive to the horizon as measured from true north 
which starts at 0° with due east being 90° and so 
on. Going from a point on the horizon straight up to 
the point overhead - the zenith - is ninety degrees 
and a measure of altitude. 
 
Astronomers use a kind of celestial longitude and lati-
tude called right ascension and declination to plot 
accurately the position of an object in the sky. The 
basis for this system is the equator and the poles. 

Your Night Sky Primer 
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Right ascension is expressed in hours (h), minutes 
(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. 
 
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 de-
gree from Polaris, the Pole Star. 
 

Planetary data 
The Earth is the third planet of the Solar System. 
Mercury and Venus are closer to the Sun while Mars, 
Jupiter, Saturn, Uranus, Neptune and Pluto are fur-
ther 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 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 any-
where in the zodiacal band. 
 

The moment when Mercury or Venus are directly be-
tween the Earth and the Sun is known as inferior 
conjunction. They are at superior conjunction 
when they pass on the far side of the Sun. Obvi-
ously, the other planets outside our orbit can only 
pass through superior conjunction. 
 
When outer planets are in opposition they are oppo-
site the Sun to us and are on the celestial meridian 
(the southern part – from Ireland) at midnight. 
 
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 (i.e. 
when 90° from the Sun) in amateur telescopes. 
 
The outer planets exhibit a phenomenon known as 
retrograding. A consequence of their lying further 
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 
apparent movement against the stars to come to a 
halt, move back to the right, halt, and then 
resume direct motion once again. 
 
 
 
 

A note on time 
Times throughout Sky-High are given in Universal 
Time (UT), unless otherwise noted. This is the 24- 
hour system starting at mean midnight as measured 
at Greenwich. It is the same as Greenwich 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 logarithmic 
one. A difference of one magnitude is a difference 
of 2.512 times in brightness. A difference of five 
magnitudes is a difference of 100 times in bright-
ness. The lower the magnitude number, the greater 
the brightness. 
 
The stars in the Plough range from about magnitude 
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 telescopes in the 
world are able to show magnitudes about 20. Mod-
ern imaging techniques on such telescopes can reach 
below 25. The apparent brightness of a star depends 
on its true brightness and its distance. The term 
magnitude if not qualified, refers 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 occultations, 
are given for Dublin. For other locations around the  
country, 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 solar 
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 exhibit 
a parallax of one arc-second; it is equivalent to 
about 3.26 light years. Or another way of putting 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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6        The thin crescent Moon is 3° N of Venus 
(mag -3.9), very low before sunrise. 
Mercury (-0.1) is even lower, and will be 
a very difficult object. 

7        Mercury at greatest elongation, 26° W. 

13      Lunar (south edge; waxing crescent) 
grazing occultation of 64 Cet (mag 5.6) 
at about 18:38 UT. The southern limit 
passes from Inishbofin, Co Galway to 
Ballywalter, Co Down. 

13      Xi1 Cet (mag 4.4) occulted by the waxing 
crescent Moon; disappearance at 19:16 UT. 

15      5 Astraea at opposition in Leo, mag 8.8. 

17       Favourable lunar libration, 8.0° NE. 

23/24 Jupiter (mag -2.5) passes 2.3° S from the 
full Moon. 

28      Neptune at solar conjunction. 

29      Leap Day. 

29       Double shadow transit on Jupiter at 
22:34 UT (Io joins Europa on the disc). 

March 

3        Jupiter (mag -2.5) lies 14' SW of Sigma 
Leonis (4.0) this evening. 

5        Asteroid 27 Euterpe (mag 10.6) passes 
through the 5th mag open cluster M35 in 
Gemini. 

7/8     Double shadow transit on Jupiter at 
00:27 UT (Io joins Europa on the disc). 
Note that Io occults its own shadow. 

8        Jupiter at opposition in Leo, mag -2.5. 

9        Total Solar Eclipse. Nothing visible from 
Ireland. See page 13 for details. 

14/15  Double shadow transit on Jupiter at 
02:21 UT (Io joins Europa on the disc). 

15       Comet 252P/LINEAR at perihelion, 1.00 au.  

16      10 Hygiea at opposition in Leo, mag 9.4. 

16      Mars (mag -0.1) 9' N of Beta Sco (2.5). 

Sky Diary 2016 
January 

1        Comet Catalina 2013 US10 just 0.5° SW 
of Arcturus (mag 0.2) this morning. 

2        Earth at perihelion, 0.98 au. 

3/4     Lunar (north edge; waning crescent) 
grazing occultation of Kappa Vir (mag 4.2) 
at about 03:35 UT. The northern limit 
passes from Kilkee, Co Clare to 
Dungarvan, Co Waterford. Low in the sky. 

3/4     Quadrantid meteors at maximum (8h). 
Some moon interference. 

6        Pluto at solar conjunction. 

7        Venus (mag -4.0), Saturn (0.5) and the 
crescent Moon grouped low in the dawn 
sky. 

7        Asteroid 28 Bellona (mag 11.3) lies just 
7' N of Jupiter (-2.2). 

8         Asteroid 115 Thyra (mag 10.1) passes 
1.1° N of the centre of the Beehive 
cluster M44. 

9        Saturn lies just 10' W of Venus, low 
during dawn. 

14      Mercury at inferior conjunction. 

16      Mu Psc (mag 4.8) occulted by the first 
quarter Moon; disappearance at 18:39 UT. 

19/20 Aldebaran (mag 0.9) occulted by the 
waxing gibbous Moon; disappearance at 
03:22 UT. Hyades members Gamma Tau 
(3.6) and Theta1 Tau (3.8) disappear at 
19:07 and 00:03 UT respectively. 

21       Favourable lunar libration, 8.0° NE. 

27/28 Jupiter (mag -2.3) passes 1.4° N from the 
waning gibbous Moon about midnight. 

29/30 Theta Vir (mag 4.4) occulted by the 
waning gibbous Moon; reappearance 
occurs at 03:55 UT. 

February 

1        Mars (mag +0.8) just over 2° SE of the 
last quarter Moon. 
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Sky Diary 2016 (cont.) 

16       Favourable lunar libration, 9.5° NE. 

20      Vernal (or Spring) Equinox at 04:30 UT. 

21      Comet 252P/LINEAR closest to Earth, just 
0.036 au away. 

22      136472 Makemake at opposition in Coma 
Berenices, mag 16.9. It now lies 52.4 au 
from the Sun. 

23      Mercury at superior conjunction. 

23      Penumbral Lunar Eclipse, visible across 
the Pacific Ocean region. Max at 11:47 
UT. Not visible from Ireland. 

23       Double shadow transit on Jupiter at 
23:46 UT (Ganymede joins Io on the 
disc). 

23/24 Asteroid 37 Fides (mag 11.0) lies just 15' 
S of Jupiter (-2.5). 

25/26 Kappa Vir (mag 4.2) occulted by the 
bright waning gibbous Moon; 
reappearance occurs at 04:04 UT. 

27      Irish Summer Time starts at 01:00 civil 
time (01:00 UT), clocks go forward one 
hour. 

27      Easter Sunday. 

28/29 The waning gibbous Moon forms a 
quadrilateral with Mars (mag -0.4), 
Antares (1.1) and Saturn (+0.4).  

April 

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

4        29 Amphitrite (mag 11.0) on N outskirts 
of the Pleiades M45. 

7/8     Jupiter (mag -2.4) lies 7' N of Chi Leonis 
(4.6). 

8         Double shadow transit on Jupiter at 
22:54 UT (Europa joins Io on the disc).   

9        Uranus at solar conjunction. 

10      Hip 21029 (mag 4.8), in the Hyades, 
occulted by the waxing crescent Moon; 
disappearance at 20:57 UT. 

12      Lunar (north edge; waxing crescent) 
grazing occultation of 20 Gem 'B' (mag 6.9) 
at about 22:54 UT. The northern limit 
passes from Great Blasket Island, Co Kerry 
to Glandore, Co Cork. This star is the 
fainter component of the double star 20 
Gem. 

13       Favourable lunar libration, 9.8° NE. 

17      Mars at west stationary point. 

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

20      Comet PanSTARRS (2013 X1) at 
perihelion, 1.31 au. 

20      Theta Vir (mag 4.4) occulted by the 
almost full Moon; disappearance occurs 
at 23:58 UT. 

21/22 Lyrid meteors at maximum (6h). Moon 
unfavourable. 

22      Farthest full Moon of the year (406,200 
km). 

24/25 Mars (mag -1.3) and the crescent Moon 
are in a line N of Antares (1.1). Saturn 
(+0.2) lies 7° E of the line. 

27      3 Juno at opposition in Virgo, a faint mag 
10.0 (because it’s near aphelion). 

May 

5/6     Eta Aquarid meteors at maximum (20h). 
Moon favourable. 

9        Mercury at inferior conjunction. 

9        Transit of Mercury, visible from Ireland. 
See page 13 for details. 

15/16 Tau Leo (mag 4.9) occulted by the 
waxing gibbous Moon; disappearance at 
00:49 UT. 

19/20 Mars less than 1° N of Delta Sco. Delta 
Sco is catalogued as mag 2.3, but it is a 
variable star. 

22      Mars at opposition in Scorpius, mag -2.2. 

29      7 Iris at opposition in Ophiuchus, mag 9.3. 

30      Mars nearest to Earth, 0.50 au. 



Page 7 

Sky Diary 2016 (cont.) 

June 

3        Saturn at opposition in Ophiuchus, mag 
0.0. 

5        Mercury at greatest elongation, 24° W. 

6        Venus at superior conjunction. 

11      8 Flora at opposition in Ophiuchus, mag 
9.1. 

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

20      Summer Solstice at 22:34 UT. 

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

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

25/26 Neptune (mag 7.9) 35' W from the low 
waning gibbous Moon (1h). 

30      Mars at east stationary point. 

July 

4        Earth at aphelion, 1.02 au. 

5        Mars’ equinox (autumn in N hemisphere). 

7        Mercury at superior conjunction. 

7        Pluto at opposition in Sagittarius, mag 
14.3. It is now 33.1 au from the Sun. 

28/29 Delta Aquarid (south component) 
meteors at maximum (20h).  Some moon 
interference. 

August 

2        Comet 9P/Tempel at perihelion, 1.54 au. 

6/7     Delta Aquarid (north component) 
meteors at maximum. Moon favourable. 

11/12 Perseid meteors at maximum (13h on 
12th). Moon favourable. 

16      Mercury at greatest elongation, 27° E. 

20      2 Pallas at opposition in Pegasus, mag 9.2. 
It then lies 1.4° S of globular cluster M15. 

24       Mars (mag –0.4) and Saturn (+0.4) are in a 
line N of Antares (1.1) low in the dusk. 

28/29 Lunar (north edge; waning crescent) 
grazing occultation of Hip 38975 (mag 
6.0) at about 04:28 UT. The northern 
limit passes from Dunquin, Co Kerry to 
Bray, Co Wicklow. Low in the sky. 

 

September 

1        Annular Solar Eclipse. Nothing visible 
from Ireland. See page 13 for details. 

2        Neptune at opposition in Aquarius, mag 
7.8. 

5        Comet 226P/Pigott-LINEAR-Kowalski at 
perihelion, 1.78 au. 

7        18 Melpomene (mag 8.8) lies less than 1° 
N of 1 Ceres (8.2). 

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

8/9     Piscid meteors at maximum. Some moon 
interference. 

12      Mercury at inferior conjunction. 

16      Penumbral Lunar Eclipse visible from 
Ireland at moonrise (see page 13). 

18      Nu Psc (mag 4.4) occulted by the bright 
waning gibbous Moon; reappearance at 
22:04 UT. 

19/20 Mu Cet (mag 4.3) occulted by the waning 
gibbous Moon; reappearance at 00:40 UT. 

21      Sigma2 Tau (mag 4.7) occulted by the 
waning gibbous Moon; reappearance at 
23:23 UT. 

22      Autumnal Equinox at 14:21 UT. 

23/24 26 Gem (mag 5.2) occulted by the just 
past last quarter Moon; reappearance at 
02:01 UT. 

26      Jupiter at solar conjunction. 

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

29       Mercury (mag –0.6) lies 1.5°NE of the 
thin crescent moon before sunrise. 

29      11 Parthenope at opposition in Cetus, 
mag 9.2. 
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Sky Diary 2016 (cont.) 

October 

11       Mercury (mag –1.1) lies 50’ N of Jupiter 
(mag –1.7) low in the dawn sky, look 45 
min before sunrise. 

15      Uranus at opposition in Pisces, mag 5.7. 

16      136199 Eris at opposition in Cetus, mag 
18.7. It now lies 96.2 au from the Sun. 

18/19 Lunar (north edge; waning gibbous) grazing 
daylight occultation of Aldebaran (mag 0.9) 
at about 07:39 UT. The northern limit 
passes from Brandon, Co Kerry to 
Ballycotton Bay, Co Cork.  

18/19 Hyades members occulted by the waning 
gibbous Moon. Reappearance: Gamma 
Tau (mag 3.6) at 00:07; 71 Tau (4.5) at 
02:59; Theta2 Tau (3.4)  at 04:35 and 
Theta1 Tau (3.8) at 04:37. 

20/21 Orionid meteors at maximum (5h). Moon 
unfavourable. 

21       1 Ceres at opposition in Cetus, mag 7.4. 

23      18 Melpomene at opposition in Cetus, 
mag 8.0. 

24/25 31 Leo (mag 4.4) occulted by the crescent 
Moon; reappearance at 03:32 UT. 

25/26 59 Leo (mag 5.0) occulted by the crescent 
Moon; reappearance at 06:00 UT. 

27       Mercury at superior conjunction. 

29      Mars at perihelion, 1.38 au. 

30      Irish Summer Time ends at 02:00 civil 
time (01:00 UT), clocks go back one 
hour. 

30/31 Near Earth Asteroid 164121 (mag 10.8) 
passes 13.5 lunar distances from Earth. 

31      Moon at furthest apogee of the year 
(406,700 km). 

November 

4/5     Taurid (south component) meteors at 
maximum (5h).  Moon favourable. 

7        60 Echo (mag 10.5) passes just 0.5° N of 
Aldebaran. 

11/12 Taurid (north component) meteors at 
maximum (5h).  Moon unfavourable. 

12      Nu Psc (mag 4.4) occulted by the nearly 
full Moon; disappearance at 19:04 UT. 

14      Nearest full Moon and perigee of the 
year (356,500 km). 

16/17 Leonid meteors at maximum (11h on 
17th). Moon unfavourable. 

December 

6        Neptune (mag 7.9) occulted by the first 
quarter Moon; disappearance at 22:33 
UT. Very low in the sky. 

10      Saturn at solar conjunction. 

11      Mercury at greatest elongation, 21° E. 

12/13 Aldebaran (mag 0.9) occulted by the nearly 
full Moon; disappearance at 05:21 UT. 

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

13/14 Geminid meteors at maximum (0h). Full 
Moon washes out all except the  
brightest. 

15/16 74 Gem (mag 5.0) occulted by the bright 
waning gibbous Moon; reappearance at 
03:22 UT. 

21      Winter Solstice at 10:44 UT. 

21/22 Ursid meteors at maximum (9h). Some 
moon interference. 

28       Mercury at inferior conjunction. 

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

31      Comet 45P/Honda-Mrkos-Pajdusakova at 
perihelion, 0.53 au. 

31      Neptune (mag 7.9) is about 20' NE of 
Mars (+0.9) in early evening. 
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Sunrise and Sunset for 2016 

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  

2016 

          New                    First Quarter                    Full                    Last Quarter 
 

                                 Dec 25 11:11    Jan  2 05:30 
 Jan 10 01:31    Jan 16 23:26    Jan 24 01:46    Feb  1 03:28 
 Feb  8 14:39    Feb 15 07:46    Feb 22 18:20    Mar  1 23:11 
 Mar  9 01:54    Mar 15 17:03    Mar 23 12:01    Mar 31 15:17 
 Apr  7 11:24    Apr 14 03:59    Apr 22 05:24    Apr 30 03:29 
 May  6 19:30    May 13 17:02    May 21 21:14    May 29 12:12 
 Jun  5 03:00    Jun 12 08:10    Jun 20 11:02    Jun 27 18:19 
 Jul  4 11:01    Jul 12 00:52    Jul 19 22:57    Jul 26 23:00 
 Aug  2 20:45    Aug 10 18:21    Aug 18 09:27    Aug 25 03:41 
 Sep  1 09:03    Sep  9 11:49    Sep 16 19:05    Sep 23 09:56 
 Oct  1 00:11    Oct  9 04:33    Oct 16 04:23    Oct 22 19:14 
 Oct 30 17:38    Nov  7 19:51    Nov 14 13:52    Nov 21 08:33 
 Nov 29 12:18    Dec  7 09:03    Dec 14 00:05    Dec 21 01:56 
 Dec 29 06:53    Jan  5 19:47 

Jan  1    8:40    16:16    7:13    17:44 
Jan  5    8:39    16:21    7:13    17:48 
Jan  9    8:37    16:27    7:11    17:53 
Jan 13    8:34    16:33    7:10    17:58 
Jan 17    8:31    16:39    7: 7    18: 4 
Jan 21    8:26    16:46    7: 3    18: 9 
Jan 25    8:21    16:54    6:59    18:16 
Jan 29    8:15    17: 1    6:54    18:22 
Feb  2    8: 9    17: 9    6:49    18:29 
Feb  6    8: 2    17:17    6:43    18:36 
Feb 10    7:54    17:25    6:36    18:43 
Feb 14    7:47    17:33    6:29    18:50 
Feb 18    7:38    17:41    6:22    18:57 
Feb 22    7:30    17:49    6:14    19: 4 
Feb 26    7:21    17:56    6: 5    19:12 
Mar  1    7:12    18: 4    5:57    19:19 
Mar  5    7: 2    18:11    5:48    19:27 
Mar  9    6:53    18:19    5:38    19:34 
Mar 13    6:43    18:26    5:29    19:42 
Mar 17    6:34    18:33    5:19    19:50 
Mar 21    6:24    18:41    5: 8    19:57 
Mar 25    6:14    18:48    4:58    20: 5 
Mar 29    6: 5    18:55    4:47    20:13 
Apr  2    5:55    19: 3    4:36    20:22 
Apr  6    5:46    19:10    4:26    20:30 
Apr 10    5:37    19:17    4:15    20:39 
Apr 14    5:27    19:25    4: 4    20:48 
Apr 18    5:18    19:32    3:53    20:58 
Apr 22    5: 9    19:39    3:42    21: 7 
Apr 26    5: 1    19:46    3:30    21:18 
Apr 30    4:52    19:53    3:19    21:28 
May  4    4:44    20: 0    3: 8    21:38 
May  8    4:37    20: 7    2:57    21:49 
May 12    4:29    20:14    2:45    21:59 
May 16    4:23    20:20    2:34    22:10 
May 20    4:17    20:27    2:24    22:21 
May 24    4:12    20:33    2:13    22:32 
May 28    4: 7    20:38    2: 4    22:43 
Jun  1    4: 3    20:43    1:55    22:53 
Jun  5    4: 0    20:47    1:46    23: 3 
Jun  9    3:58    20:51    1:39    23:11 
Jun 13    3:57    20:54    1:34    23:18 
Jun 17    3:56    20:56    1:31    23:22 
Jun 21    3:57    20:57    1:31    23:24 
Jun 25    3:58    20:57    1:33    23:22 
Jun 29    4: 0    20:56    1:38    23:18 

Jul  3    4: 2    20:55    1:41    23:16 
Jul  7    4: 5    20:53    1:50    23: 8 
Jul 11    4:10    20:49    1:59    22:58 
Jul 15    4:15    20:45    2:10    22:49 
Jul 19    4:20    20:40    2:21    22:38 
Jul 23    4:26    20:34    2:32    22:28 
Jul 27    4:32    20:28    2:43    22:17 
Jul 31    4:39    20:21    2:54    22: 6 
Aug  4    4:45    20:14    3: 5    21:54 
Aug  8    4:52    20: 6    3:15    21:43 
Aug 12    4:59    19:58    3:25    21:32 
Aug 16    5: 6    19:50    3:35    21:20 
Aug 20    5:13    19:41    3:45    21: 9 
Aug 24    5:20    19:32    3:54    20:57 
Aug 28    5:27    19:23    4: 3    20:46 
Sep  1    5:34    19:13    4:12    20:35 
Sep  5    5:41    19: 4    4:20    20:24 
Sep  9    5:48    18:54    4:29    20:13 
Sep 13    5:55    18:44    4:37    20: 2 
Sep 17    6: 2    18:34    4:45    19:51 
Sep 21    6: 9    18:24    4:52    19:41 
Sep 25    6:16    18:15    5: 0    19:31 
Sep 29    6:23    18: 5    5: 8    19:21 
Oct  3    6:30    17:55    5:15    19:11 
Oct  7    6:37    17:46    5:22    19: 1 
Oct 11    6:45    17:37    5:29    18:52 
Oct 15    6:52    17:27    5:37    18:43 
Oct 19    7: 0    17:18    5:44    18:34 
Oct 23    7: 7    17:10    5:50    18:26 
Oct 27    7:15    17: 1    5:57    18:18 
Oct 31    7:23    16:53    6: 4    18:11 
Nov  4    7:30    16:45    6:11    18: 4 
Nov  8    7:38    16:38    6:17    17:58 
Nov 12    7:45    16:31    6:24    17:53 
Nov 16    7:53    16:25    6:30    17:48 
Nov 20    8: 0    16:20    6:36    17:43 
Nov 24    8: 7    16:15    6:42    17:40 
Nov 28    8:13    16:11    6:48    17:37 
Dec  2    8:19    16: 8    6:53    17:35 
Dec  6    8:25    16: 6    6:58    17:34 
Dec 10    8:29    16: 5    7: 2    17:33 
Dec 14    8:34    16: 5    7: 5    17:33 
Dec 18    8:37    16: 5    7: 8    17:34 
Dec 22    8:39    16: 7    7:11    17:36 
Dec 26    8:40    16:10    7:12    17:39 
Dec 30    8:41    16:14    7:13    17:42 



Page 10 

Mercury, the elusive innermost planet, can be 
seen (given a clear horizon) without too much 
difficulty if you look on the right date and time. 
On May 9th we are treated to a transit of the 
planet across the face of the Sun. See page 13 
for details. 

 
At the start of January the planet will be visible 
low in the SW. In the coming evenings the 
planet will be soon lost from view. Look very 
low 45 minutes after sunset. Binoculars will be 
needed. 
 
In April, the planet has its best evening appari-
tion. 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 
horizon) for this apparition. This occurs at 
about 40 minutes after sunset at this time of 
year. Best visibility occurs about the 11th April. 
At that time the magnitude is –0.7. Towards the 
end of the apparition, Mercury fades rapidly. 
 
The best morning apparition of the year begins 
in late September. Best visibility occurs around 
the 2nd October when the planet’s magnitude 
will be –0.8. Look 10° up in the E about 35 min-
utes before sunrise. Greatest elongation occurs 
on 28th September. 
 
Venus is not well displayed this year. As the 
year opens, the planet is visible low in the 
morning sky (14” diameter and mag –4.0). But it 
will be lost from view by early February. After 
superior conjunction (on June 6th), the planet is 
very slow to appear in the evening sky. It is not 

likely to be noticeable until November. By the end 
of the year, the planet is at 21° altitude at the 
end of civil twilight. The planet is then 22” in ap-
parent diameter and magnitude –4.3. 
 
Mars, as the year starts, is a morning object in 
eastern Virgo. It is then only 5.6” in diameter and 
mag +1.2. During the spring, the planet steadily 
approaches the Earth, gaining in apparent size and 
brightness. 
 
By 22nd May, the planet reaches opposition at just 
0.51 au from the Earth. It is then a brilliant mag 
–2.0 and the diameter will be 18.4” (closest ap-
proach to Earth actually occurs on 30th May when 
Mars is 18.6” across). Although this is the nearest 
opposition since 2005, the planet will be low in 
the southern sky in Scorpius. We will need a night 
of steady seeing to make out good detail on the 
disc. The planet’s north pole is then tilted 10° 
towards the Earth, but the North Polar Cap should 
be small. For the rest of the year the red planet 
continues to linger in the evening sky as it recedes 
from us. 
 
Jupiter comes to opposition on March 8th. It is 
then well placed in Leo, right on the border of 
Virgo. The planet’s magnitude is then –2.5 and the 
apparent equatorial diameter is 44”, not quite so 
bright or as large as in recent oppositions. Solar 
conjunction occurs on September 26th.  
 
Towards the end of the year, the planet is again 
well placed in the morning sky. It is then in Virgo, 
with diameter 35”. A good quality small tele-
scope should show the dusky belts, the Great 

The Planets in 2016 
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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 occasions when an entire belt 
has faded away, as happened to the South 
Equatorial Belt in 2010. In 2015 both the North 
and South Equatorial Belts were plainly visible. 
Particularly favourable transits of the GRS are 
given in the table below. In recent years the 
spot has been a pale salmon colour. 
 
On nights of good seeing, a small to moderate 
telescope may show considerable detail on the 
disc of Jupiter. 
 
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 itself are actu-
ally easier to see. Also the moons fade as they 
pass into the shadow of the planet. Particu-
larly well placed double shadow transits are 
given in the Diary. 
 
Saturn comes to opposition on 3rd June in 
Ophiuchus. The planet is then at 21° S declina-
tion, allowing only a few brief hours through a 
lot of atmosphere to view the planet. At oppo-
sition the magnitude is 0.0. The apparent 
(equatorial) diameter of the disc is then 18.4”. 
As Saturn is noticeably flattened, the polar 
diameter is 2” less. 
 
The rings are now excellently placed for view-
ing, with an edgewise tilt of +26° at opposi-
tion. Most prominent is the ‘B’ ring. Separating 
this from the outer ‘A’ ring is Cassini’s divi-
sion. The inner faint ‘C’ ring is difficult to see 
this year, as the shadow of the rings on the 
globe of Saturn coincides with it. 
 
Saturn’s largest satellite Titan (mag 8.5) is 
readily seen in a small telescope. Some of the 
other main satellites may be seen in a moder-
ate telescope: Rhea (9.9), Tethys (10.4), Iape-
tus (10.5) and Dione (10.6). The opposition 
magnitudes are quoted. Enceladus (11.9) and 
Mimas (13.1) are faint and elusive, even more 
difficult than their magnitude values would 
suggest as they are close in under the glare of 
Saturn and its rings. Iapetus is unusual in that  
it fades to 12th magnitude around eastern 
elongation. See the Diary for dates of visible 
western (brighter) elongations when the moon 
reaches 10th magnitude. 
 

Jupiter’s Great Red Spot 
 Transit times in 2016 

After the summer, Saturn is too low for any 
effective observation. 
 
Uranus comes to opposition on 15th October (at 
magnitude 5.7) in Pisces. The planet is then 
2.6° NW of the mag 4.8 star Mu Piscium. With 
the planet now at declination 8° north might 
some reader, given dark skies, 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 2nd September 
at magnitude 7.8. It is then in Aquarius at decli-
nation 8° south. It then lies about 1.3° SW of 
the 3.7 magnitude star λ Aquarii. 
 
The tiny disc is 2.4” in diameter. So for most 
purposes, 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 14.3 in Sagittarius when it comes to oppo-
sition on 7th July. It now lies 21° south of the 
equator, in the dense star fields of Sagittarius. 
At opposition it is 17’ SW of the 2.9 magnitude 
star  π Sgr, the planet will be a difficult object 
to find amid the myriad of faint Milky Way 
stars. 

 

Tabulated are convenient GRS transit times, when Jupiter is high 
(at least 30°) in the night sky before 01.00 UT. 
 
The Spot is assumed to lie at longitude 235° (Jovian System II), as 
it was in late 2015. The GRS may drift in longitude as the year 
goes on. Any update to its position will be posted on the Sky-High 
web page (see page 27 for the address). 

  Date                Time  
   
 2 Feb      00:31       
14 Feb      00:23 
18 Feb      19:55 
19 Feb      23:30 
26 Feb      00:15 
 
 1 Mar      23:22 
 6 Mar      22:29 
 9 Mar      00:07 
11 Mar      21:36 
13 Mar      23:14 
16 Mar      00:52  
18 Mar      22:21  
20 Mar      23:59 

   Date                 Time  
   
23 Mar      21:28 
25 Mar      23:06 
28 Mar      00:45 
  
 1 Apr      23:52 
 4 Apr      21:21 
 6 Apr      23:00 
 9 Apr      00:38 
11 Apr      22:07 
13 Apr      23:46 
18 Apr      22:54 
21 Apr      00:32 
25 Apr      23:40 
30 Apr      22:49 
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Neptune  

Uranus  
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Eclipses and Transit of Mercury in 2016 

Total Solar Eclipse 9th March 
 
A total solar eclipse of the sun occurs mostly 
over the sea, but touches land in Indonesia 
and a few tiny islands in the Federated States 
of Micronesia. Greatest eclipse occurs at 
01:57 UT in the western Pacific Ocean (4 min 
20 s). The maximum duration over the 
Molucca Islands is 3 min 20 s. 
 
The partial phase is visible over most of E 
Asia, N Australia and most of the western Pa-
cific Ocean (including Hawaii). 
 
Nothing of the event is visible from Ireland. 

Transit of Mercury 9th May 
 
A transit of Mercury is visible across the face 
of the Sun.  
 
The apparent size of Mercury is just 12 arcsec, 
much smaller than Venus during a transit, so 
an optical instrument will be need suitably 
protected with a solar filter. 
 
The table, at left, gives the contact times for 
Dublin. This data should be good throughout 
Ireland, give or take a couple of seconds. 
 
The entire transit is visible in most of N and W 
Europe, E Americas and extreme W of Africa. 
 
The last transit of Mercury, that was visible 
from Ireland, occurred on 7th May 2003. The 
next one occurs in 2019. 
 
Annular Solar Eclipse 1st September 
 
An annular solar eclipse of the sun occurs 
mostly over central Africa and Madagascar. 
The eclipse magnitude at maximum is 0.97. 
This occurs in southern Tanzania at 09:07 UT. 
 
The partial phase is visible over Africa (except 
the extreme north) and most of the Indian 
Ocean. 
 
Nothing of the event is visible from Ireland. 
 
Penumbral Lunar Eclipse 16th September 
 
As the Moon rises on the evening of 16th Sep-
tember, the eclipse will already be in prog-
ress. At Dublin, moonrise will be at 18:39 UT, 
while at Galway it will be at 18:50 UT. At 
20:54 UT the eclipse ends. 
 
A penumbral eclipse occurs when the Moon 
passes into the semi-shadow of the Earth. The 
slight dimming across the northern part of the 
moon would not be obvious to a casual viewer. 

A poor year for eclipses with just a penumbral lunar eclipse in September visible from Ireland. 
However, in May we are treated to a transit of Mercury.  

1st Contact 11:12:29 51.7 83.5 

2nd Contact 11:15:41 51.9 83.7 

Maximum 14:56:24 43.3  

3rd Contact 18:37:22 11.8 223.9 

4th Contact 18:40:35 11.3 224.2 

Transit of Mercury  May 9 
 

                                  Time                      Alt. (°)       PA (°) 

The 2003 Transit of Mercury (L. Smyth) 
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Comets in 2016 

Chart generated using Guide 9.1 

in Draco, 3.6° E of Eta Dra. It is then higher 
placed in the evening sky. The comet passes 
1.1° S of Gamma UMi on 26th February. 
 
45P/Honda-Mrkos-Padjukova 
 
This periodic comet (period 6.51 years)  comes 
to perihelion on 31st December. Around that 
time it might be visible at about 7th mag, very 
low in the evening twilight, in Capricornus. 
  
This comet was discovered by Minoru Honda in 
1948. 

Catalina (C/2013 US10)  
 
This comet passed perihelion on 15th November 
2015 and then, at last, appeared in our skies. 
During December 2015, it was a 6th mag object 
at best. 
 
In January, the comet will fade, but still be 
well placed at high northern declinations. It 
should still be a binocular object throughout 
the month. On the first morning of the year, it 
passes about ½° from Arcturus. On 15th January 
it passes 1.2° from Eta UMa (Alkaid). 
 
The chart, below, shows the path until the end 
of February. The unusual orientation of the 
chart reflects the Comet’s path. 
 
This comet was discovered, in October 2013, by 
Richard A. Kowalski at the Catalina Sky Survey, 
Tucson, Arizona, USA. 
 
PanSTARRS (C/2014 S2) 
 
This comet reached perihelion on 9th December 
2015 and was then a 9th mag object, much 
brighter than originally predicted. 
 
As the years opens it is a circumpolar object  Comet 67P/Churyumov-Gerasimenko, 

from Rosetta 17th November 2015 (ESA). 

Catalina C/2013 US10 
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Meteor Showers in 2016 
 by John Flannery 

The keen meteor observer’s heart may sink on 
first glance at the shower prospects for 2016 in 
the table below but there is still much that 
can be done.  

 

The Quadrantids are still poorly studied due 
to colder January nights when observers might 
be less tempted outside. The radiant is best 
placed in the early hours but this year the 
Moon will interfere somewhat.  
 

The showers in February and March produce 
only minor activity. The next shower listed in 
the calendar are the Lyrids. Again, they are 
best in the early hours but suffer this year as 
the maximum falls on the day of Full Moon.  
 

The eta Aquarids peak on May 5th at 20h but 
the radiant is low from here and only at a good 
altitude in the pre-dawn hours. Summer nights 
are shortening now though and almost perpet-
ual twilight will hamper most observing for a 
couple of months. The southern delta Aquarid 
stream peaks on July 27th but again has to con-
tend with a stubborn lunar phase. The radiant 
clears the horizon after midnight and increases 
in altitude as dawn approaches. 
 

The Perseids put on a great show in 2015 and 
may do so again. Jupiter perturbs the Perseid 
dust stream every 12 years, nudging it closer 
to Earth. This last happened back in November  

2014 which may lead to an amazing Perseid 
display in 2016. Moonset on night of maximum 
is not long after local midnight so we 
encourage everyone to be outside. The 
Perseids are bright and fast with a number 
leaving brief trains. Some minor showers such 
as the kappa Cygnids are also active at this 
time and can add to your night’s tally.  

 

Skipping other minor (yet interesting) streams 
such as the alpha Aurigids we next come to the 
Orionids. The radiant is near the raised club 
of Orion and rates can be good. The Last 
Quarter Moon pops up like a bad penny to 
again not make it easy to monitor this shower 
which is best in the early hours.    
 

Leonid rates are pretty low these years with 
no outbursts predicted. Not many schedule a 
watch as a result, which is a real shame as 
observations made off-peak are as crucial as 
those made during storm years in helping to 
establish the stream structure.    
 

The Geminids (maximum on December 13th at 
19h) are plagued by an almost Full Moon but 
you should snag some brighter meteors during 
a watch. The other meteor shower for this 
month is the poorly observed Ursids which 
peak on the 22nd at 09h. The Ursid radiant is 
close to beta Ursae Minoris. 

The Principal Meteor Showers of 2016 

Quadrantids      1 - 5 Jan  4 Jan at 08h 2 days after Last Quarter 120 2003 EH1 

Lyrids      16 - 25 Apr 22 Apr at 01h day of Full Moon 18 C/Thatcher (1861 G1) 

η Aquarids 19 Apr - 28 May   5 May at 20h 1 day before New Moon 60 1P/Halley 

δ Aquarids 12 Jul - 19 Aug 27 Jul at 21h 1 day after Last Quarter 20 96P/Machholz (?) 

Perseids 17 Jul - 24 Aug 12 Aug at 08h 2 days after First Quarter 110 109P/Swift-Tuttle 

Orionids 2 Oct - 7 Nov 21 Oct at 05h 1 day before Last Quarter 20 1P/Halley 

N. Taurids  1 Oct - 25 Nov 12 Nov at 05h 2 days before Full Moon 5 2P/Encke 

Leonids       14 - 21 Nov 17 Nov at 10h 3 days after Full Moon var. 55P/Tempel-Tuttle 

Geminids         7 - 17 Dec 13 Dec at 19h 1 day before Full Moon 120 3200 Phæthon  

Ursids      17 - 26 Dec 22 Dec at 09h 1 day after Last Quarter 5 8P/Tuttle 

Shower Activity Date of Moon’s Age ZHR Parent Body 

 Period Maximum    
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Asteroids in 2016 
18 Melpomene reaches opposition in late Octo-
ber. This apparition is very favourable, with the 
asteroid reaching mag 8.0. It lies in Cetus. See 
chart below, for its path from mid August until 
the end of the year. 
 
It was discovered by John R. Hind in 1852. 
 
4 Vesta is a very easy binocular object towards 
the end of the year, although opposition does 
not occur until January 2017. It is then a mag 
6.7 object in Cancer, about 5° NW of M44. 

18 Melpomene in 2016 

Chart generated using Guide 9.1 

27 Euterpe is well displayed as the year starts, 
a few days past its opposition date.  It is then 
mag 8.7, lying near the open cluster M35 in 
Gemini. Found in 1853, this was one of John R.
Hind’s many discoveries. 
 
5 Astraea comes to opposition in mid February 
in Leo, reaching mag 8.7. It will pass 54’ S of 
Regulus on 27th January. It was discovered by 
the German astronomer Karl Hencke in 1845, 38 
years having passed since the previous asteroid 
discovery. 
 
2 Pallas comes to opposition in late August. It 
then lies 2.3° SSW of the globular cluster M15 in 
Pegasus. With the asteroid near aphelion, it 
reaches only mag 9.2. 
 
11 Parthenope is in Cetus when at opposition 
at the end of September. It is then mag 9.2. 
 
Parthenope was discovered by Annibale de 
Gasparis in 1850. 
  
1 Ceres is at opposition in late October. It 
should then be an easy binocular object, 
peaking in brightness at mag 7.4. It then lies 
4.0° S of Alpha Psc, in Cetus. The Dawn probe 
is currently in orbit about this body. Ceres with its bright spot from the Dawn probe in 2015 

(NASA)  
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Variable Stars in 2016 
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 
orbital plane is very near to our line of sight, 
eclipses occur. This happens when the large, 
cool and fainter star in the system partially 
eclipses the small, hotter and brighter star.  
 
During the primary minimum, the magnitude 
drops from 2.1 to 3.4. The eclipse lasts 9 h 38 
min. 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.  

Minima of Algol in 2016 

Star                          Date           Mean Magnitude Range 
                                of Max. 
 
 
R Cas         14 Feb      7.0-12.6  
S Vir         28 Mar      7.0-12.7 
U Ori          6 Apr      6.3-12.0 
R Aql         10 May      6.1-11.5 
T Cep         19 May      6.0-10.3 
X Oph         19 May      6.0– 8.8 
R Leo          1 Jul      5.8-10.0 
R Ser          9 Jul      6.9-13.4 
χ Cyg          8 Oct      5.2-13.4   

Chi Cygni reached mag 5.0 in 2012, 3.9 in 2013, 
6.8 in 2014 and 4.3 in 2015. At minimum it 
approaches mag 14, so is then a difficult object 
almost lost among the myriads of stars in the 
dense Milky Way star clouds. Chi Cygni, when 
near maximum brightness this autumn, will be 
excellently placed in the evening sky. 
 
Of the others, the maximum of S Virginis will be 
well displayed in the spring. This variable star 
lies 4.4° NNE from Spica. 

Novae and Supernovae in 2015 
 

The brightest nova of the year occurred in the 
‘Teapot’ of Sagittarius in March 2015. It 
reached mag 4.3. At discovery it was designated 
“Nova Sgr 2015 No. 2”, but it has now received 
the permanent variable star designation V5668 
Sgr. The nova dipped to mag 13 in July, but 
soon recovered to mag 9, where it stayed when 
lost in conjunction in November 2015. 
 
As of December 2015 there was just one 
supernova brighter than magnitude 13 during 
the year. This object, designated SN 2015F, 
reached mag 12.9 in the southern galaxy NGC 
2442 in Volans. 

 Date                   h 
 
Jan  12      22.9                 
Jan  15      19.7                 
 
Feb   2       0.7            
Feb   4      21.5                    
Feb  24      23.2 
Feb  27      20.1 
 
Mar  18      21.8 
 
Apr   7      23.5                           
 
Aug  15       0.2 
                 
Sep   6      22.7 

 Date                    h 
 
Sep  27       0.3 
Sep  29      21.2 
 
Oct  19      22.8                 
Oct  22      19.7 
                
Nov   9       0.5 
Nov  11      21.4                 
Nov  14      18.6                 
                 
Dec   1      23.1                  
Dec   4      19.9 
Dec  22       0.8                 
Dec  24      21.6                 
Dec  27      18.4 

Long Period Variables (LPV’s) 
 

LPV’s are pulsating Red Giant stars. Their 
variation in brightness is caused by their 
changing size and temperature. They are fun to 
observe because of their extreme brightness 
variation. The table (at right) gives predicted 
dates of maxima for the brighter LPVs that are 
well displayed this year.  
 
The brightest LPV, Omicron Ceti (proper name 
Mira) is near solar conjunction when at 
maximum this year. In 2014 it reached 
magnitude 3.1 at maximum. Back in 2011 it 
reached mag 2.1, its brightest for many years. 

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

LPV Maxima in 2016 

The Date of Max. is the predicted date of maximum based on 
AAVSO data as of late 2015. 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 using the 
average maxima and minima values calculated over many 
individual cycles.  
 
These predictions are kindly computed and provided by Elizabeth 
Waagen of the AAVSO. 
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Spaceflight 2016 
by John Flannery 

Space stations and manned spaceflight 
 

China is expected to place the Tiangong 2 
(“Heavenly Palace”) station into orbit after a 
somewhat quiet period in their manned 
exploration  programme. Details have been 
sparse but the launch may take place this 
summer. Only one crew is currently scheduled to 
board the station during its time in orbit, though 
it can cater for longer stays than those missions 
which visited Tiangong 1. China plan to launch an 
unmanned resupply craft – Tianzhou – which will 
dock with Tiangong 2 and test some technologies 
such as fuel transfer. Tianzhou is to launch on a 
Long March 7 rocket which will itself debut this 
year. 
 

Where is this incremental development 
programme going you might ask? Well, China has 
a long-term plan to orbit a permanently manned 
station which may happen by the year 2022. A 
3-person crew will stay for extended periods of 
time on a 55 tonne station consisting of living 
quarters, a research module, and docking 
facilities for resupply spacecraft as well as the 
crew transport.  

ISS missions and commercial spaceflight seldom 
makes front-page news nowadays unless you try 
something dramatic like trying a barge-landing 
like SpaceX attempted a couple of times (with 
near-success) in 2015. That said, there are a 
number of interesting launches to keep tabs on 
this year. SpaceX and Orbital plan to test heavier 
and more powerful versions of their current 
vehicles. These will have greater capability to 
launch bigger payloads for customers and even 
let them tender for interplanetary missions. 

SpaceX are also contracted to launch the rovers 
for one team entered in the Lunar-X prize. 
Boeing are planning an unmanned test in 
November of Dreamchaser, their crew-return 
vehicle that will service the ISS. We may also see 
first deployment on the ISS of a Bigelow 
inflatable module, which might revise how we 
build orbiting structures. NASA are also planning 
send an atomic clock to the ISS on a resupply 
vehicle with the idea of further testing Einstein’s 
famous theory.   

Solar system exploration 

The main solar system missions this year are 
focussed on Mars and Jupiter, but NASA plan 
launching OSIRIS-Rex in September to  target 
the half-kilometre wide asteroid 101955 Bennu 
and return a sample in 2023. 

NASA's Juno spacecraft will reach Jupiter in 
July after a five-year flight. Juno will be 
coaxed into an 11-day long polar orbit from 
where its objectives will include studying 
Jupiter's magnetic and gravity fields, and the 
planet’s composition The nominal mission 
length is one year, after which Juno will burn 
up in the Jovian atmosphere.  

ESA’s ExoMars mission and NASA’s InSight craft 
will both depart Earth during a window that 
opens in March*. Insight is a lander which will 
study the early geology and deep interior of 
Mars  primarily using a seismometer and heat 
transfer probe. No comparable study has been 
done before and the results will add to our 
understanding of how terrestrial planets 
evolved. Uniquely, the mission will also carry 
twin communication-relay CubeSats that will be 
placed into Mars orbit.   

ExoMars is an ESA collaboration with Roscosmos 
to search for the bio-signatures of Martian life, 
past or present. The mission comprises two 
parts — an orbiter and lander, Schiaparelli, 
which will fly in 2016, and a rover than will be 
launched in 2018.    

Other missions 
Astro-H is our final mission of interest and is 
built by the Japan Aerospace Exploration 
Agency (JAXA) along with NASA. The satellite is 
an X-ray astronomy observatory that will be 
placed in a 550 km high orbit.   

As always, check world space agency web sites 
as well as the links below for more up-to-date 
information on missions during the year.  

Websites 
http://spider.seds.org/shuttle/iss-sche.html 
http://spaceflightnow.com/ 
https://en.wikipedia.org/wiki/2016_in_spaceflight 
 
*  Ed Note: InSight is now delayed until 2018. 
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The Big Six: Beacons of the Sky 
by James O’Connor 

“The Big Six” of the title refers to the six stars 
that look brightest from our viewpoint here on 
Earth.  In achieving this degree of brilliancy, 
there are two essential factors: the star’s 
intrinsic brightness and and its distance from 
Earth. So, in choosing to write about the “Big 
Six” I am resigning any freedom of choice; the 
stars get in simply on the basis of how bright 
they look from our particular vantage point. 
 
Despite making our selection in this way, we 
come up with a remarkably varied bunch.  
They comprise three “dwarfs” (i.e., stars still 
burning hydrogen in their cores and, 
therefore, on the “main sequence” of the H.R. 
Diagram) and three “giants” (i.e., stars that 
have evolved off the “main sequence” because 
they have used up all their core hydrogen).  
Their spread  in the sky is large, extending 
from Declination 46° N to 61° S and, if we 
include their companion stars, almost all 
spectral classes are covered. 
 
The southern hemisphere often seems to be 
favoured over the northern from an 
astronomical point of view. One of these arises 
in the present context: the brightest three of 
our six stars are in the southern hemisphere, 
of which, however, only two are permanently 
out of sight from the latitude of Ireland. I will 
take them in the order of their apparent 
brightnesses: 
 
1. Sirius (Alpha Canis Majoris):  
R.A. 6h 45m 50s, Dec. -16 44' 19”; 
Magnitude -1.44 
 
Sirius, at a distance of only 8.7 light years, is 
among the closest stars to Earth.  It belongs to 
spectral type A1, has 23 times the luminosity 
of the sun, 1.8 times its diameter and 2.35 
times its mass. An interesting coincidence is 
that the star culminates at precisely midnight 
(local time) every New Year's night. The word 
“Sirius” means “sparkler” or “scorcher”, the 
star being an object of wonder and veneration 
to all ancient peoples. As the brightest star in 
the constellation of Canis Major, it is often 
referred to as “the Dog Star”. 

Sirius has no rival among the stars as regards 
spectacle.  The typical view of it from the 
latitude of Ireland is of a brilliant blue-white 
diamond sparkling in response to every 
turbulent motion of the atmosphere.  It is 1.4 
magnitudes (i.e., 3.7 times) brighter than the 
brightest star situated north of the equator 
(Arcturus).  The star is visible at some time or 
another over the entire Earth, with the 
exception of a small area inside the Arctic 
Circle. 
 
Sirius is not alone in space. It is accompanied 
by another star, termed Sirius B, which 
belongs to that class of “remnant” star termed 
“white dwarf”.  Their mutual orbital period  is 
50 years. White dwarfs are of enormously high 
density and very small size.  Their 
temperatures are mostly fairly high but their 
small sizes make them appear faint. Sirius B is 
the brightest and nearest of the white dwarfs. 
Even though its mass is almost equal to that of 
the sun, its diameter is only about 27,000 km. 
 
White dwarfs constitute the cores of stars that 
have gone through the greater part of their 
evolutionary stages and have shed their outer 
layers into space. So, since the rate of 
evolutionary change is directly related to 
mass, Sirius B, in order to have arrived at its 
present state, must once have been the more 
massive and brilliant of the pair. 
 
Getting a sighting of Sirius B is quite a feat at 
the latitude of Ireland. The star is nine 
magnitudes fainter than Sirius A, a difference 
in brightness of almost 4000 times and the pair 
are never separated by more than 12”. I have 
often tried to find the companion using a 25 
cm or 30 cm reflector.  Apart from a doubtful 
sighting on 1986 January 15, I had no success 
until the night of 1989 March 13.  There was an 
impressive auroral display that night and I 
remembered the remark made by T.W. Webb 
in his “Celestial Objects” that an aurora can 
steady the seeing. I looked at Sirius and it 
wasn’t twinkling at all. So, I turned the 25 cm 
on it, using a power of 420.  According to my 
log for that evening, I could see the companion  
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faintly but well, in exactly the right spot. I 
sometimes wonder whether I was mistaken by 
some optical artefact of the telescope as the 
separation of the stars at the time was only 6”. 
Perhaps, I will get another opportunity to find 
“The Pup”, as it is rather ungraciously called, 
during the current favourable epoch with its 
distance from Sirius A approaching the maximum 
value.     
 
2. Canopus (Alpha Carinae):  
R.A. 6h 24m 18s, Dec. -52 42' 17”; 
Magnitude -0.62              
 
Canopus (pronounced with a long “o”) is named 
after a city of ancient Egypt situated near 
present-day Alexandria.  It differs markedly from 
Sirius which, notwithstanding its brilliance in our 
skies, is after all, just an ordinary A-type star. 
Canopus is a supergiant star of spectral class F 
with a diameter some 30 times that of the sun 
and a luminosity equal to about 10,000 suns. Its 
distance is estimated at 200 light years. It is the 
brightest star in the constellation of Carina. 
 
I well remember my first sighting. It was on 1980 
February 11: I had just alighted from a plane at 
Mombasa Airport in Kenya on my way to view the 
total eclipse of the sun, due to occur later that 
month.  Sirius was high up towards the zenith 
and there, between it and the southern horizon, 
was Canopus, shining with about half the 
brightness of the dog-star. I saw it again in 2002 
during a visit to Arizona. The star's far southerly 
declination means that it is readily visible only 
when one is south of about latitude 37°N, i.e., 
that of Granada or Tunis. It just manages to clear 
the horizon at the COAA astronomy holiday 
centre in the Algarve, Portugal. 
 
Canopus is reckoned as one of the intrinsically 
brightest stars. But its position as a giant means 
that it has exhausted the hydrogen of its core 
and is now relying for its energy requirements on 
sources such as  helium burning and the burning 
of residual hydrogen in a ring about the core. 
This means that, while its days as a prominent 
star will, astronomically speaking, soon be over, 
it has some very exciting times to go through 
while complex stages of evolution take their 
inevitable course.   

3. Rigil Kentaurus (Alpha Centauri):  
R.A. 14h 40m 40s, Dec. -60 53' 55”; 
Magnitude -0.28   
 
This is a system of three stars, only 4.3 light 
years away and the closest to our sun. Two of 
the stars form a binary system with a period of 
80 years. The components of this binary pair are 
rather similar to our sun but the third, located 
almost 2° SSW of the main pair, is an M-type red 
dwarf. It is named “Proxima Centauri”, because 
it is marginally closer to us than the main pair. 
 
Alpha Centauri must, I think, be regarded as the 
finest double star in the sky, since no other 
double has a secondary of the first magnitude.  I 
was able to view the pair in a small telescope in 
the course of my eclipse visit to Kenya in 1980 
when they were close to their maximum 
separation of 22”. They have since closed in on 
each other and are now separated by a mere 4”.   
 
The following are details of the two bright stars: 

 Magnitude Spectrum Mass 
 (solar) 

Luminosity 
(solar) 

A 0.1 G2V 1.10 1.5 

B 1.2 K1d 0.85 0.4 

Despite its proximity to us, the third star, 
Proxima, shines at only magnitude 10.7. Like 
a number of other red dwarfs it is a “flare 
star” and among the most active of them. 
 
4. Arcturus (Alpha Bootis):  
R.A. 14h 16m 22s, Dec. +19 06' 08”; 
Magnitude -0.05 
 
We tend to associate the visibility of bright 
stars with particular seasons even though the 
star may actually be visible for most or even 
all of the year. I tend to associate Arcturus 
with the lengthening evenings of spring when 
this orange star comes rising ever higher in 
the eastern sky, indicated by an imaginary 
extension of the tail of Ursa Major (or  the 
handle of “The Plough”, if you prefer). The 
star is an important one for those learning  
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the constellations for the first time: an imaginary 
line drawn from it through Alphecca (Alpha 
Coronae) and continued onwards indicates in 
succession the constellation Hercules, Vega (in 
Lyra) and Deneb (in Cygnus). The name 
“Arcturus” signifies “Guardian of the Bear”. 
 
Arcturus is a giant star of spectral class K and has 
therefore already evolved off the main 
sequence. Its diameter is estimated at 30 million 
km – about 25 times that of the Sun. Its 
luminosity is 115 times and its mass about 4 
times that of the Sun. It is 37 light years away.  
 
The star is so bright and its spectrum carries such 
a multiplicity of spectral lines that it is used for 
the purpose of setting a standard atlas of lines. 
I have seen at Dunsink Observatory a sizeable 
book devoted solely to the delineation of the 
spectrum of Arcturus!  
 
Arcturus has the high annual proper motion of 
2.3” in P.A. 209°, the highest for any first 
magnitude star except Alpha Centauri. The space 
motion has been bringing the star closer to Earth 
for a very long time. It is now at about its closest 
and so will soon begin to recede as it continues 
on its way. The high velocity derives from the 
fact that it is a Population II star and therefore 
does not participate in the motion of the galaxy's 
disc stars. 
 
Arcturus is one of the easiest stars to observe in 
the daytime sky and was in fact the first star to 
be so observed (by Morin in 1635). Apart from is 
substantial brightness, its orange colour 
contrasts nicely with the blue of the sky and it 
can be found at a good altitude for much of the 
day throughout summer and autumn. 
 
5. Vega (Alpha Lyrae):  
R.A. 18h 37m 28s, Dec. +38 47' 56”; 
Magnitude 0.03   
 
Vega just manages to be circumpolar at the 
latitude of Dublin: it is just 2° above the horizon 
when passing under the pole at that location. 
I have seen it clear and bright in this position 
even though surrounded by the bright glow of 
the city lights.  As regards sparkle, this is clearly 
the northern hemisphere's best challenge to 
Sirius.  It fails to completely dominate the 
surrounding area in the manner of Sirius, but is a  

very conspicuous object in our evening skies 
from late spring right through to mid-autumn and 
is equally conspicuous in the mornings for the 
other half of the year. I find its brilliance 
particularly impressive on late spring evenings as 
it rises in the north-east bringing with it the 
brightest parts of the northern Milky Way 
(situated in and around Cygnus). During the 
summer period it suffers somewhat from being 
high overhead and therefore out of sight for the 
casual star-gazer. Its name is a corruption of the 
Arabic Al Naer al Waki – “The Swooping Eagle”. 
 
In its general characteristics, Vega is similar to 
Sirius and has the same blue-white colour. It 
belongs to the same spectral class, A, but is a 
little more massive. The workings of the mass-
luminosity relationship show up very clearly 
when we compare the two stars; Vega has 1.3 
times the mass of Sirius but it has 2.5 times its 
luminosity. The fact that it appears less bright 
than Sirius derives from its greater distance – 27 
light years as compared to 8.7 light years for 
Sirius.   
 
Some 12,000 years ago, the slow wobble in the 
direction of axis of rotation of the Earth which 
causes the phenomenon known as the Precession 
of the Equinoxes, brought Vega into the position 
of being the North Pole Star. It did not get as 
close to the Pole as our present-day Polaris, 
remaining some 4.5° away at its closest. In 
another 12,000 years it will be back close to the 
Pole again.   
 
6. Capella (Alpha Aurigae):  
R.A. 5h 17m 50s, Dec. +46 00' 44”;  
Magnitude 0.08 
 
As mentioned earlier, Vega just manages to be 
circumpolar at the latitude of Dublin; Capella 
does so with ease, being a full 8° above the 
horizon even when lowest. Its brightness and 
circumpolar position make it conspicuous at all 
seasons. In the evening view it is conspicuous in 
the northern sky during the summer months, high 
in the north-east in the autumn, overhead in 
winter and sinking in the north-west in the 
spring. Its name signifies “The Goat Star”. 
Capella is a giant star, golden yellow in colour, 
located at a distance of 45 light years. It is not 
a single star.  It comprises two giant stars 
about 100 million km apart, which orbit their  
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common centre of gravity every 104 days. 
There are some spectral peculiarities that 
hamper precise designation of spectral class 
but the brighter component is usually classed 
as G5 and the secondary as G0. The masses 
are, respectively, 3.0 and 2.8 times that of the 
sun and their luminosities 90 times and 70 
times that of the sun. The G5 is easily the 
larger of the two.  Its diameter is 13 times 
that of the sun, with the companion “only” 7 
times that of the sun.   
 
The spectral peculiarities include the fact that 
few lines can be detected as attributable to 
the G0 star. It appears that this may be due to 
extreme turbulence in its atmosphere which 
has the effect of smearing out spectral 
features. The turbulence is, in the words of 
O. Struve and S.M. Kung, perhaps as large as in 
any star yet observed.   
 
Capella has a distant companion, Capella H, a 
faint red dwarf of magnitude 10, which is itself 
double.  
 
What if we went for the dozen? We have now 
completed our review of the “big six”. But 
perhaps some readers may be wondering by 
how much other stars have, so to speak, 
“missed the cut”. So, I will conclude with a 
listing of the next six, giving their 
brightnesses.   It turns out that this extra 
group is, like the first six, equally divided  

between the northern and southern 
hemispheres.  
 
7th:  Rigel (Beta Orionis), magnitude 0.18, 
a B8 supergiant.  
 
8th:  Procyon (Alpha Canis Minoris), 
magnitude 0.40, an F5 star with an unusual  
spectrum and a white dwarf companion. 
 
Joint 9th:  Achernar (Alpha Eridani), 
magnitude 0.45, a blue giant B5 star.
Betelgeuse (Alpha Orionis), magnitude 0.45, 
a red M-giant and the only marked variable 
among the first magnitude stars 
 
11th:   Hadar (Beta Centauri), magnitude 
0.61, a brilliant B star, having a 4th  
magnitude companion.  
 
12th:   Altair (Alpha Aquilae), magnitude 
0.76, a brilliant A star, noted for its rapid  
rotation. 
 
It is very notable that, wherever we look, we 
see an amazing individuality in stars - 
amazing because we know that they are all 
“merely” giant balls of hot gas, subject to 
the same laws of physics. We have found this 
with the stars listed but it would have been 
the same whatever method of selection we 
chose. Happily, there is no such thing as a 
boring star!  

Some Space Highlights of 2015 
 by J. O’Neill 

NASA’s Curiosity rover continued to explore 
the base of Aeolis Mons on Mars. 
 
JAXA’s Hayabusa 2 made a gravity sling shot 
by the Earth in December en-route to Apollo 
asteroid 162173 Ryugu which it will reach in 
2018. Ryugu is about 900 m in diameter. 
 
NASA’s Dawn reached its final low mapping 
orbit, 385 km above Ceres, in December. It is 
now doing detailed multi-band mapping.  
 
NASA’s New Horizons continues to radio back 
its treasure trove of images and data from its 
flyby of the Pluto System in July. 
 
Japan’s Akatsuki finally made it into Venus  

orbit (albeit in a very eccentric one) in 
December and began returning data. 
 
ESA’s Rosetta continues to survey Comet 67P/
Churyumov–Gerasimenko in close detail. Its 
lander Philae did awake from hibernation on 
14th June, but contact was intermittent. 
 
In September, India’s ASTROSAT observatory 
was launched. Its experiments are principally 
in the X-ray and UV bands. 
 
ESA’s Lisa Pathfinder was launched in 
December. It will test hardware for a future 
space gravity wave experiment. 
 
NASA’s Cassini made a spectacular 49 km fly-
by of Saturn’s moon Enceladus on 28th October, 
flying through its icy plumes. 
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1916 - A Time of Change: A Change of Time 
by Patricia Carroll 

The majority of us take for granted the twice 
yearly routine of putting clocks forward by one 
hour in spring and putting them back by one 
hour in the autumn, the period in between 
being known as "summer time". The year 2016 
marks the centenary of the introduction of 
"Daylight Saving Time", commonly known as 
summer time. With a few exceptions we have 
been changing the clocks twice yearly ever 
since. However, daylight saving had a long and 
tortuous gestation, and it was only because of 
problems arising during World War I that it was 
introduced at all. 
 
The official use of local time was abolished by 
law in 1880 and standard time was introduced. 
(Local time in the late 19th century was "mean 
time" at a particular location and involved the 
use of the "mean Sun" which was an imaginary 
Sun whose movements smoothed out the 
irregularities due to the equation of time. 
These irregularities result from the Earth's 
orbit being not quite circular and the tilt of 
the Earth's axis.) This change to standard time 
was mainly a means to facilitate the 
simplification of railway timetables. Standard 
time was declared to be Greenwich Mean Time 
on the island of Britain and Dublin Mean Time 
on the island of Ireland. Dublin Time was 25 
minutes behind Greenwich Time.  
 
The most determined advocate of daylight 
saving was the indefatigable British business 
man William Willett, although he was not the 
first to suggest the idea. In 1907 he published 
a pamphlet The Waste of Daylight in which he 
presented some advantages of putting the 
clock forward during the long days of summer. 
Among these were: increasing leisure time in 
the open air during the long evenings and 
consequent health benefits; more darkness 
during sleeping time and therefore more 
restful sleep; reduced expenditure on artificial 
light (calculated at £2.5 million for the UK); 
and, intriguingly, "opportunities for rifle 
practice". However Mr. Willett's suggested 
method of adjusting the clock would be 
unfamiliar to us today. He proposed that in the 
early morning of four Sundays in April the 

clock should be advanced by 20 minutes each 
day, giving a total of 1 hour 20 minutes. Then 
on each of four Sundays in September the 
clocks should be put back 20 minutes each 
day. He used the analogy of changing time on 
board ship when travelling east-west and vice-
versa to show that the idea was not such a 
radical one.  
 
The first Daylight Saving Bill was introduced as 
a private member's bill by Robert Pearce in 
February 1908. Robert Pearce, a solicitor and 
Liberal MP for Staffordshire, was described in 
the press as a "chronological reformer"; this 
was not meant as a compliment. (He also had 
plans to reform the calendar, adjusting the 
number of days in each month).  The second 
reading was in March and the bill was then 
referred to a Select Committee.  The 
committee cross-examined Mr. Willett as to 
the practicality of his scheme. Robert Ball, 
former Astronomer Royal for Ireland also 
appeared before the committee and approved 
of the idea as "our latitudes were at a 
disadvantage ... [compared to those closer to 
the equator]". However, Sir William Christie, 
Astronomer Royal, objected to daylight saving 
as, in his opinion, it would lead to confusion. 
In July the Select Committee reported in 
favour of the bill but suggested a single 
alteration of one hour forward on the third 
Sunday in April and one hour back on the third 
Sunday in  September at 2 a.m. on each date. 
Greenwich Time was to be continued to be 
used for "scientific purposes". However, the 
1908 Bill proceeded no further in parliament. 
 
Various lobby groups were either pro- or anti-
daylight saving. In June 1908 the Dublin 
Chamber of Commerce unanimously passed a 
motion in favour of the Daylight Saving Bill, as 
did the Dublin Branch of the United Kingdom 
Commercial Travellers association. Railway 
companies were in favour as the extra daylight 
would give people time for leisure travel in 
the evenings. The farmers were vehemently 
against it. Dairy farmers said they would be 
unable to supply milk an hour earlier in the 
morning; the previous night's milk would have  
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to be used as  "cows were creatures of more 
regular habits than the men that attend them". 
(This was in the days before widespread 
refrigeration). Some MPs were a bit confused, to 
say the least, and thought that each day in 
summer would contain 25 hours. Of course, this 
would only happen on the day the clocks were 
"put back" in the autumn; the day when the 
clocks were put forward would have only 23 
hours. The newspaper industry also objected: 
they would be unable to obtain certain news in 
time before publication, particularly the 
American markets. Many people felt that it was 
unnatural to interfere with time, ignoring the 
fact that the time currently used, was not 
exactly related to the position of the Sun in most 
parts of these islands.  
 
Some businesses were adapting Mr. Willet's ideas 
without waiting for legislation to pass. 
Employees at the fruit importers Elders & Fyffes 
began starting and finishing work 30 minutes 
earlier in June 1908. This was 30 minutes rather 
than an hour due to the tram timetable. This 
showed that legislation was needed for daylight 
saving to work efficiently so that all businesses 
would be co-ordinated.  
 
At this period a series of letters appeared in the 
Irish newspapers advocating abandonment of 
Dublin time and adopting Greenwich Time for 
Ireland. This would benefit in particular shipping 
and railway companies who would only have one 
set of times to deal with when arranging 
journeys between Ireland and Britain. There 
would also be an extra 25 minutes of daylight in 
the evening all year. As with daylight saving, 
some suggested that if the transport companies 
adopted Greenwich Time unilaterally, everyone 
else would have to follow suit.  
 
In 1909 a new Daylight Saving private member's 
bill was introduced. This included the first use of 
the term "summer time". It did not progress 
beyond Committee Stage. Winston Churchill said 
that the government was "benevolently neutral": 
they could see advantages in the idea, but would 
not themselves introduce a bill. (Influential 
groups including the stock exchange were 
vehemently against it.) This bill was rejected at 
the at the Committee Stage. More Daylight 
Savings bills were introduced in the following 
years, but never progressed.  

Meanwhile Mr. Willett was busy writing letters to 
the press, both in Britain and Ireland. On 21st 
March he wrote that if the clocks were altered in 
April people would be rising the same number of 
minutes after sunrise as on 21st March. On 18th 
April 1910 he wrote that, if the bill had been 
passed, daylight saving would have come into 
operation on the previous day and sunset that 
night would have been at 7.58 rather than 6.58 
(presumably in London). However he was not in 
favour of Dublin Time being changed to 
Greenwich Time. He pointed out that in winter in 
Dublin the sun would not rise until around 8.45 a.
m. which he regarded as "purchased too dearly".  
 
By 1911 many government offices were adjusting 
their working hours by coming in earlier and 
leaving earlier in summer. In addition public 
opinion was becoming increasingly in favour of 
the idea. By 1914 the bill was supported by 
resolutions of over 700 councils in the U.K. 
However in this year the start of World War I 
brought a change to the emphasis in Mr. Willett's 
letters to the press: "....after March we should 
not be compelled to waste the early morning 
light and prolong the general inconvenience 
produced by darkened streets in the evening...". 
He also mentioned that the savings could 
subsidise the financial cost of the war. In April 
1915, William Willets died, aged 57. In March of 
that year there were reports that the Germans 
were planning to put their clocks forward from 
1st April as a cost saving measure. Their stocks of 
petroleum were very low.  
 
By March 1916 it was reported that daylight 
saving was being taking seriously by MPs in 
relation to the national economy. In early May 
daylight saving was said to be in operation in 
three continental countries and that France was 
planning it. On 9th May a Daylight Saving Bill was 
introduced in the House of Commons, this time 
by the government. On the following day it was 
reported that Ireland was to be excluded as … "it 
was impossible, due to recent events [the 1916 
Rising], to ascertain the opinion of .… Irish 
people ... on the question". This would mean 
that Ireland would now be 1 hour and 25 minutes 
behind Britain when daylight saving time was in 
operation. A correction appeared in the Irish 
Times the following day: the Daylight Saving Bill 
would apply to Ireland, but there were no plans 
at the time to change Dublin Time to Greenwich   
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This year marks the 150th anniversary of the 
discovery of the famous recurrent nova, T CrB,  
in Corona Borealis.  
 
In the late evening of 12th May 1866, John 
Birmingham (1816-84) of Millbrook House, north 
of Tuam, Co Galway, was walking home to his 
estate. The night was clear and as he was wont 
to do, he scanned the skies. To his astonish-
ment, he spotted a new star just off the 
Northern Crown. He estimated it to be of the 
2nd magnitude. It was the brightest “new star” 
since Kepler’s Star of 1604. 
 
He immediately penned a letter to the London 
Times. However, they discarded his correspon-
dence. Subsequently he wrote to the famous 
spectroscopist William Huggins. On receiving 
word on May 16th, Huggins obtained a spectrum 
of the nova (now declined to 4th mag) that 
evening. This was the first ever spectrum of a 
nova outburst. 

time, which was where the confusion arose. On 
17th May the "Summer Time Act" became law and 
businesses whose hours were regulated by law 
would have to observe the new time to save fuel 
and oil for lighting and release coal for war 
purposes. The clocks were to be put forward by 
one hour a mere 4 days later at 2 a.m. on 
Saturday 21st May.  
 
The following Monday the Irish Times 
commented on the ".. surprisingly quiet and 
successful way in which the 'moving on' of time 
has been effected in Dublin and throughout 
Ireland". There was very little negative 
comment except by the farmers later in the 
summer. In this case it was not the cows that 
were being uncooperative, but rather the dew 
in the early mornings, which prevented 
working on the harvest at the usual clock time.
But the farmers adapted and just started an 
hour later.  
 
Now that it was seen that people could adapt 
easily to changes in the clock a second piece 
of legislation was going through parliament. In 
the aftermath of the 1916 Rising the  

government wanted to make communication 
by telegraph between Britain and Ireland more 
efficient. Their solution was to amalgamate 
Greenwich Time and Dublin Time so that both 
islands would observe Greenwich Time only. 
The Time (Ireland) Bill was introduced in 
parliament in the summer of 1916.  Irish 
parliamentarians were against, complaining 
that it would add to the length of darkness in 
winter. However Edward Carson threatened to 
oppose the Dublin Reconstruction Bill 
(organising rebuilding after the Easter Rising) 
if they objected and they withdrew their 
block. The "Astronomy Correspondent" of the 
Irish Times said that logically all of Ireland 
west of 7.5 degrees of Greenwich should 
actually be in a time zone one hour behind 
Greenwich and described the bill as an "ill-
starred piece of faddist legislation". Despite 
this, the Time (Ireland) Act came into effect 
on 1st October 1916. On that date, people in 
Britain put their clocks back 1 hour at 2 a.m. 
In Ireland, the clocks were put back 35 
minutes at 3 a.m. resulting in the clock times 
coinciding on the two islands for the first 
occasion ever.  

Over the next few months, it declined back to 
quiescence at 10th mag. 
 
T CrB consists of two stars, a hot extremely 
dense white-dwarf (WD) and a giant red secon-
dary star. Material flows from the secondary to 
the primary via an accretion disc. The secon-
dary star is distorted by the gravitational pull of 
the primary. A nova outburst occurs when 
material from the accretion disc builds up on 
the WD surface. 
 
In 1946, T CrB erupted again. It was spotted at 
3rd magnitude, but it could well have been past 
maximum and on the decline by then. 
 
John Birmingham was a remarkable polymath. 
He also made a catalogue of red stars published 
in 1877. He received the gold medal of the 
Royal Irish Academy. 2016 is also the 
bicentenary of the birth of Birmingham. 

Mr Birmingham and his Nova of 1866 
by John O’Neill 
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Isaac Newton notably paraphrased the ancient 
dictum that a dwarf can see further than a giant 
if the dwarf is sitting on the giant's shoulders. It 
might also be observed that the shadow of a 
giant may obscure and even consign to oblivion 
many a dwarf and perhaps one or two lesser 
giants. 
 
Maybe it is because of our interest in astronomy 
we tend to consider the invention of the 
telescope as the major watershed in scientific 
progress and it certainly revolutionised our 
knowledge and our quest for knowldge of the 
universe. One of the "Giants" whose career is 
inextricably associated with the arrival of the 
telescope is of course Galileo, so much so that 
he is often credited with its invention. Indeed he 
may have invented it for himself but he was 
likely prompted by news that such an instrument 
had been brought into use. When, where and by 
whom is a good question. The invention has been 
credited to Roger Bacon, Hans Lippershey, 
Zacharias Jansen, Thomas Digges along with 
Galileo and I'm sure there are others. If it's true 
that opticians of the time often used a 
magnifying glass to examine the polish on 
another lens, it was inevitable that many times 
other objects in the workshop would have 
appeared suddenly closer, although inverted. 
Perhaps this inversion slightly delayed the full 
appreciation of what was possible. 
 
But who first used the telescope for astronomical 
purposes? Undoubtedly, Galileo was one of the 
first but some of his telescopic discoveries had 
been anticipated by other scientists working on 
similar lines. The four large satellites of Jupiter 
are known as the Galilean satellites after Galileo 
who was first to publish an account of them. But 
the names by which we know them, Io, Europa, 
Ganymede and Callisto were bestowed by one 
Simon Marius. In these days of lightning 
communication it is hard to appreciate how 
difficult it must have been to spread news of 
one's work or discoveries. It is now generally 
recognised that Marius did see them before 
Galileo. 
 
We like to think of the great men of science as 
being completely devoted to the quest for  

In the Shadows of Giants  
by Liam Smyth 

knowledge with little room for anything else. 
Regrettably, they can be quite as mean minded 
and jealous as the rest of us. Galileo was not at 
all happy about Marius's claims and a bitter 
controversy ensued as to which of them had 
priority of discovery. We can feel a certain 
sympathy for Galileo. He had enough trouble in 
his life and could do without feeling others were 
stealing his lustre. The same excuse would not 
apply to Isaac Newton who by all accounts was 
petty and vindictive with those who disagreed 
with him and was by no means the guy you might  
have a beer with. 
 
Another astronomer who incurred Galileo's ire 
was Christoff Scheiner. It was over 
interpretations of the nature of the sun and 
sunspots. Galileo had the best of the argument 
but Scheiner was a considerable scientist in his 
own right. It is dangerous to assert anyone was 
first with a discovery or even a method but 
Scheiner certainly was among the first to pursue 
two observing techniques with which we are all 
still familiar. The first was observing the Sun by 
projection rather than endangering eyesight with 
such inadequate filtering as was used by early 
observers. Another was fixing his telescope on 
what is now called an "equatorial" mounting.  
 
When I first began to do practical physics at what 
was Kevin Street Tech, I was intrigued by the 
"verniers" on measuring equipment which made it 
possible to accurately measure with the naked 
eye such impossibly small amounts as a tenth of 
a millimetre.  I thought the word was just to 
describe the device as we might say "ruler" or 
"protractor". It was quite many years later I 
learnt that Vernier was the name of the 
mathematician who invented it. Some dispute 
this and say the idea was borrowed from Clavius. 
But the latter did not produce an extremely 
useful piece of real equipment as Vernier did. 
Clavius was one of the outstanding scientists of 
his day. Alas for the "also rans". Many of us are 
familiar with the magnificent lunar walled plain 
named after Clavius. Among a clatter of non-
entities honoured in the latest lists of lunar 
formations, one looks in vain for Vernier. Not the 
merest pit. Even within Clavius.         
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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 . . €40   Concession . . €30   
                                           Family . . €40 
 

 Please send remittances to The Treasurer at the above  
 address.      
 

 See http://www.irishastrosoc.org and follow the link to 
 the Membership Tab for more details. 
 
 
 
         Please photocopy this form                                (Sky-High 2016)     

Useful Web Sites & Resources used 
 
Sky-High (includes updates): 
  http://www.irishastrosoc.org/skyhigh/skyhigh.htm 
   
IAS (with details of meetings and events): 
  http://www.irishastrosoc.org 
 
IFAS Forum: 
  http://www.irishastronomy.org 
 
British Astronomical Association (publisher of BAA 
Handbook): 
  http://britastro.org 
 
DIAS (with details of public nights at Dunsink Obs.): 
 http://www.dias.ie 
 
Guide 9.1: 
  http://www.projectpluto.com 
 
RASC (publisher of RASC Observer’s Handbook): 
  http://rasc.ca 
 
Variable Star Nights (J. O’Neill’s website): 
  http://www.variablestarnights.net 
 
Variable Stars  
 
AAVSO: 
  https://www.aavso.org 
 
AAVSO Variable Star Plotter: 
  https://www.aavso.org/vsp 
 
BAA V.S.S.:  
  http://www.britastro.org/vss 
 
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 Astronomy Festival: 
   http://galwayastronomyclub.ie/ 
 
Cosmos: 
   http://www.tullamoreastronomy.com/ 
 
Skellig: 
   http://www.skelligstarparty.com 

Sky-High 2016 availability: 
 
 

1. By post to “Sky-High 2016”, c/o 146 Santry Close, Santry, 
    Dublin 9. Please add €1 to the cover price of €5 for p & p. 
 

2. At our meetings in the early part of the year, at €5. 
 
3. At the Galway Astronomy Festival, 30th January 2016, at €5. 
 

Please note that IAS members get a free printed copy posted to 
them. 

207 pages with illustrations and ap-
pendices. 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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1 Gallery 

Front Cover: Horsehead Nebula. Photo by John Dolan. 
 
1: Orion Nebula M42. Photo by John Dolan. 
 
2: Comet Lovejoy 2014/Q2 on 13-14 Jan 2015. 
Photo by John O’Neill. 
 
3: Total Lunar Eclipse on 28 Sep 2015. 
Photo by John O’Neill. 
 
4: Solar Prominences on 13 May 2015. 
Drawing by Deirdre Kelleghan. 
 
5: Partial Solar Eclipse on 20 Mar 2015. 
Photo by Barry Pickup. 
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