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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 
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 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-third 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 
address: irishastrosoc@gmail.com. Any updates or 
errata for Sky-High will be posted on the 
Sky-High 2015 web page (see page 27). 
 
Please acknowledge use of Sky-High if it has helped 
you. 
 
We thank the following contributors for their 
articles: John Flannery and James O’Connor. The 
remaining 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 (Senior 
Technical Assistant, AAVSO). Also thanks to Patricia 
Carroll for proofreading. 
 
Wishing you clear skies for 2015, 
John O’Neill and Liam Smyth 
 

Sky-High 2015 © IAS, 2014 
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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 accu-
rately plot 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. 
 

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. 
 
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. 
 
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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January 

1         Only one Galilean satellite (Callisto) is 
visible from 05.15 - 07.32 UT. The other 
moons are either in eclipse, occultation, 
or transit. 

3        Pluto at solar conjunction. 

3/4     Quadrantid meteors at maximum (0 hrs). 
Moon unfavourable. 

4        Earth at perihelion, 0.98 AU. 

7        Comet Lovejoy 2014 Q2 is nearest the 
Earth, 0.47 AU. 

8        Neptune (mag 8.0) passes ½° N of  Sigma 
Aqr (mag 4.8). Asteroid 16 Psyche (mag 
11.2) lies between them. 

10       Mercury (mag –0.8) is just 39’ W of Venus, 
but very low in the bright evening twilight. 

14      Mercury at greatest elongation (19° E), 
visible in the evening sky. 

19      Neptune (mag 8.0) lies 18' NNE of Mars 
(mag 1.2), rather low in the SW. 

21      Mercury (mag 0.5) lies 2° S of the thin 
crescent moon in dusk. Venus (mag -3.9) 
is 6° to their left. 

22      Theta Aqr (mag 4.2) occulted by the low 
thin waxing crescent moon; 
disappearance at 19:17 UT. 

23/24 Three shadows are present on the disc of 
Jupiter at 06.26 UT, when Europa's 
shadow enters the disc (with Io's and 
Callisto's shadows already present on the 
disc). See graphic on page 8. 

26/27 Near-Earth Asteroid 357439 (mag 9.1 
when brightest) nearest the Earth, 0.008 
AU. See page 17 for details. 

29      3 Juno at opposition in Hydra, mag 8.1. It 
then lies 1.6° W of Sigma Hydrae. 

29      Aldebaran (mag 1.0) lies less than ½° SW 
from the waxing gibbous moon in dusk. 

30      Mercury at inferior conjunction. 

30      Comet Lovejoy 2014 Q2 at perihelion, 1.27 AU. 

February 

1        Neptune (mag 8.0) lies less than 1° SSE of 
Venus (mag -3.9), low down after dusk. 

1        Lambda Gem (mag 3.6) occulted by the 
waxing nearly full moon; disappearance 
at 18:21 UT. 

6        Jupiter at opposition in Cancer, mag 
-2.6. 

7        Io is eclipsed by the shadow of Europa. 
The mag drop is 0.7. Begins at 22.05 UT 
and lasts for 8 min. 

14/15 Io is eclipsed by the shadow of Europa. 
The mag drop is 0.8. Begins at 00.20 UT 
and lasts for over 7 min. 

15      8 Flora at opposition in Leo, mag 9.1. 

21/22 Io is eclipsed by the shadow of Europa. 
The mag drop is 0.9. Begins at 02.41 UT 
and lasts for over 7 min. 

22      Mars (mag 1.3) lies less than ½° right of 
Venus (mag -3.9) in the dusk. 

22      Europa occults Io. The combined mag 
drop is 0.6. Begins at 02.04 UT and last 
for over 6 min. 

24      Mercury at greatest elongation (27° W). 

25/26 Aldebaran (mag 0.9)  lies just 3’ from the 
S limb of the first quarter moon about 
midnight. 

26      Neptune at solar conjunction. 

26      Shadow transit of Io starts at 19:36 UT, 
when the shadow of Callisto is already on 
the disc. 

26      Favourable lunar libration (9.5°) on the 
NE limb. 

26/27 Ganymede is eclipsed by the shadow of 
Io. The mag drop is 1.0. Begins at 03.31 
UT and lasts for over 9 min. 

28/1   Lunar (north edge; waxing gibbous moon) 
grazing occultation of Lambda Gem (mag 
3.6) at about 02.36 UT. The northern 
limit passes from Clifden, Co Galway to 
Waterford Harbour. 

March 

2/3     Alpha Cnc (mag 4.3) occulted by the 
waxing nearly full moon; disappearance 
at 03:27 UT. 

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

Sky Diary 2015 
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23      Favourable lunar libration (9.4°) on the   
NE limb. 

May 

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

7        Mercury at greatest elongation (21° E), 
visible in the evening sky. 

11      Jupiter's tilt is zero. 

17      532 Herculina at opposition in Serpens 
(Caput), mag 9.1. 

18      HIP 32964 (mag 6.8) occulted by Venus 
(mag -4.3); disappearance at 22:14 UT. 
Not an easy observation due to the 
magnitude difference. 

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

23      Saturn at opposition in Libra, mag 0.0. 

30      Mercury at inferior conjunction. 

June 

6        Venus at greatest elongation, 45° E in the 
evening sky. 

12      2 Pallas at opposition in Hercules, mag 
9.4. It lies 39' SE of Lambda Her. It then 
forms a close (18”) “double star” with 
9.6. mag star PPM 106028. 

14      Mars at solar conjunction 

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

21      Summer Solstice at 16:38 UT. 

24      Mercury at greatest elongation (22° W). 

24/25 Saturn’s moon Rhea (mag 9.0) passes just 
18” S of mag 6.8 star HIP 77534. 

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

July 

2        Comet PanSTARRS (2014 Q1) at 
perihelion, 0.38 AU. 

6        Earth at aphelion, 1.02 AU. 

6        Pluto at opposition in Sagittarius, mag 
14.3. It is now 32.9 AU from the Sun. 

23      Mercury at superior conjunction. 

5        Farthest full moon of the year (406,300 
km). 

6        7 Iris at opposition in Leo, mag 8.9. 

11      Io is eclipsed by the shadow of Europa. 
The mag drop is 0.7. Begins at 20.29 UT 
and lasts for over 6 min. 

12      Saturn (mag 0.4) lies about 2° SE from 
the waning gibbous moon before dawn. 

16      Callisto occults Europa. The combined 
mag drop is 0.8. Begins at 01.33 UT and 
lasts for nearly 11 min. 

20      Vernal (or Spring) Equinox at 22:45 UT. 

20      Partial Solar Eclipse visible from Ireland 
(but total elsewhere). See page 13 for 
details. 

21      Mars (mag 1.3) lies 3° above the thin 
crescent moon. Use binoculars 50 min 
after sunset. 

22      44 Nysa at opposition in Virgo, mag 9.4. 

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

26      Favourable lunar libration (9.8°) on the 
NE limb. 

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

April 

4        Total Lunar Eclipse. Nothing visible from 
Ireland. 

4        Ganymede is eclipsed by the shadow of 
Europa. The mag drop is 0.7. Begins at 
20.29 UT and lasts for over 6 min. 

5        Easter Sunday. 

6        Uranus at solar conjunction. 

10      Mercury at superior conjunction. 

11      As darkness falls, Venus (mag -4.0) lies 
2.5° S of the Pleiades star cluster (M45). 

20      20 Massalia at opposition in Virgo, mag 
9.3. 

21      Aldebaran (mag 0.9) lies 1.5° E from the 
waxing crescent Moon. 

22/23 Lyrid meteors at maximum (23 hrs). Moon 
favourable. 

Sky Diary 2015 (cont.) 
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25      1 Ceres at opposition in Sagittarius, mag 
7.5. It's very low in the sky at Dec 30°S. 

29/30 Delta Aquarid (south component) meteors 
at maximum. Moon unfavourable. 

August 

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

6/7     Delta Aquarid (north component) meteors 
at maximum. Some moon interference. 

12/13 Perseid meteors at maximum (6 hrs on 
13th). Moon very favourable. 

13      Comet 67P/Churyumov-Gerasimenko at 
perihelion, 1.24 AU. 

15      Venus at inferior conjunction. 

15      21 Lutetia at opposition in Capricornus, 
mag 9.3. It then lies 47' ESE of Kappa 
Cap. 

22      Theta Lib (mag 4.1) occulted by the low 
first quarter moon; disappearance at 
20:42 UT. 

26      Jupiter at solar conjunction. 

September 

1        Neptune at opposition in Aquarius, mag 
7.8. 

1        Mu Psc (mag 4.8) occulted by the low 
waning gibbous moon; reappearance at 
22:07 UT. 

4        Mercury at greatest elongation (27° E). 

4/5    The last quarter moon occults a number 
of stars in the Hyades Cluster (times of 
reappearances given): Theta2 Tau (mag 
3.4) at 01:36 UT; 75 Tau (mag 4.9)  at 
01:38 UT;  Theta1 Tau (mag 3.8) at 01:48 
UT; HIP 21029 (mag 4.8) at 02:57 UT. 

4/5     Aldebaran (mag 0.9) occulted by the last 
quarter moon. The disappearance (on the 
bright limb) occurs at 04.44 UT. By the 
time of reappearance at the dark limb at 
05:59 UT the sun will be rising. 

4/5     Lunar (north edge; last quarter moon) 
grazing occultation of 75 Tau (mag 5.0) at 
about 01.28 UT. The northern limit 
passes from Roundstone, Co Galway to 
Garron Point, Co Antrim. 

5/6     111 Tau (mag 5.0) occulted by the last 
quarter moon; reappearance at 01:55 UT. 

6        9 Metis at opposition in Aquarius, mag 
9.2. 

7/8     Lambda Gem (mag 3.6) occulted by the 
waning crescent moon; reappearance at 
04:49 UT. 

9/10   Piscid meteors at maximum. Moon 
favourable. 

10      Venus (mag -4.7) lies 2° S of the waning 
crescent moon before dawn. 

13      Partial Solar Eclipse. Not visible from 
Ireland. 

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

23      Autumnal Equinox at 08:21 UT. 

24/25 Mars lies less than 1° N of Regulus (mag 
1.3) before dawn. 

27      Moon at nearest perigee of the year 
(356,900 km). 

27/28 Total Lunar Eclipse visible after midnight. 
See page 13 for details. 

28      Nearest full moon of the year (356,900 
km). 

29      4 Vesta at opposition in Cetus, mag 6.2. 

30      Mercury at inferior conjunction. 

October 

3        15 Eunomia at opposition in Pegasus, mag 
7.9. 

8/9     Striking array of pre-dawn objects 
separated by 12°. Venus (mag -4.7), 
Jupiter (mag -1.7)  and the crescent 
Moon (mag -7.6). Fainter Regulus (mag 
1.4) and  Mars (mag 1.8) also involved.
Venus lies 1°S of Regulus. 

11      Mercury (mag 0.2) lies 2° to the left and 
slightly below the thin crescent moon. 
Look 45 minutes before sunrise. 

12      Uranus at opposition in Pisces, mag 5.7. 

16      Mercury at greatest elongation (18° W), 
visible in the morning sky. 

16      136199 Eris at opposition in Cetus, mag 
18.7. It now lies 96.3 AU from the Sun. 

 

Sky Diary 2015 (cont.) 
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Graphic showing the simultaneous shadow transits of 
Europa, Callisto and Io across the disc of Jupiter at 
06:30 UT on the 24th January. South is up. 
 
(from Guide 9) 

17/18 Jupiter (mag -1.8) and Mars (mag 1.7) are 
just 40' apart before dawn. Chi Leo (mag 
4.6) lies between them. 

22      Orionid meteors at maximum. Moon 
favourable. 

23/24 Venus (mag -4.5), Jupiter (mag -1.8) and 
Mars (mag 1.7) are grouped in a line less 
than 5° apart before dawn. 

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

25      29 Amphitrite at opposition in Aries, mag 
8.7. It then lies 2.0° SW of Gamma Ari. 

25/26  Venus passes 1° S of Jupiter before dawn. 

26      Venus at greatest elongation, 46° W in 
the morning sky. 

27/28 The planet grouping of the 24th is now 
ordered Jupiter, Venus and Mars. 

29      Aldebaran (mag 0.9) occulted by the 
waning gibbous moon; reappearance 
occurs at 22:42 UT. 

31/1   Lunar (north edge; waning gibbous moon) 
grazing occultation of 26 Gem (mag 5.2) 
at about 03.08 UT. The northern limit 
passes from the northern part of Achill 
Island, Co Mayo to Ardglass, Co Down. 

November 

2/3     Mars (mag 1.7) lies 40' above and to the 
left of Venus (mag -4.4) before dawn. 

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

6/7     The Crescent Moon, Venus (mag -4.4) and 
Mars (mag 1.7) form a less than 3°
triangle, centred on Beta Vir (mag 3.6), 
before dawn. 

12      Taurid (north component) meteors at 
maximum.  Moon favourable. 

15      Comet Catalina 2013 US10 at perihelion, 
0.82 AU. 

17      Mercury at superior conjunction. 

17/18 Leonid meteors at maximum (7 hrs on the 
18th). Moon fairly favourable. 

20      192 Nausikaa at opposition in Perseus, 
mag 9.0. 

20      Mars at aphelion (1.67 AU). 

30      Saturn at solar conjunction. 

December 

9        16 Psyche at opposition in Taurus, mag 
9.4. 

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

13/14 Geminid meteors at maximum (13 hrs on 
the 14th). Moon very favourable. 

21      Winter Solstice at 04:48 UT. 

22/23 Ursid meteors at maximum. Moon 
unfavourable. 

23      Aldebaran (mag 0.9) occulted by the 
almost full moon; disappearance at 18:11 
UT. 

27      27 Euterpe at opposition in Gemini, mag 
8.4. It then lies 1.0° S of M35. 

29      Mercury at greatest elongation (20° E), 
visible in the evening sky. 

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

31      Comet Catalina 2013 US10 this morning is 
just 2° S of Arcturus (mag 0.0). Closest 
approach to the star occurs on the next 
day. 

Sky Diary 2015 (cont.) 
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Sunrise and Sunset for 2015 

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  

2015 

        NEW       FIRST QUARTER         FULL        LAST QUARTER 
 
         d  h  m         d  h  m         d  h  m         d  h  m 
                    Dec 28 18 31    Jan  5  4 53    Jan 13  9 46 
    Jan 20 13 14    Jan 27  4 48    Feb  3 23 09    Feb 12  3 50 
    Feb 18 23 47    Feb 25 17 14    Mar  5 18 05    Mar 13 17 48 
    Mar 20  9 36    Mar 27  7 43    Apr  4 12 05    Apr 12  3 44 
    Apr 18 18 57    Apr 25 23 55    May  4  3 42    May 11 10 36 
    May 18  4 13    May 25 17 19    Jun  2 16 19    Jun  9 15 42 
    Jun 16 14 05    Jun 24 11 02    Jul  2  2 20    Jul  8 20 24 
    Jul 16  1 24    Jul 24  4 04    Jul 31 10 43    Aug  7  2 03 
    Aug 14 14 53    Aug 22 19 31    Aug 29 18 35    Sep  5  9 54 
    Sep 13  6 41    Sep 21  8 59    Sep 28  2 50    Oct  4 21 06                        
    Oct 13  0 06    Oct 20 20 31    Oct 27 12 05    Nov  3 12 24 
    Nov 11 17 47    Nov 19  6 27    Nov 25 22 44    Dec  3  7 40 
    Dec 11 10 29    Dec 18 15 14    Dec 25 11 11    Jan  2  5 30 
          

Jan  1    8:40     16:17     7:13     17:45    
Jan  5    8:39     16:21     7:13     17:49    
Jan  9    8:37     16:27     7:11     17:53    
Jan 13    8:34     16:33     7: 9     17:58    
Jan 17    8:30     16:40     7: 7     18: 4    
Jan 21    8:26     16:47     7: 3     18:10  
Jan 25    8:21     16:54     6:59     18:16  
Jan 29    8:15     17: 2     6:54     18:22  
Feb  2    8: 8     17:10     6:49     18:29  
Feb  6    8: 1     17:18     6:42     18:36  
Feb 10    7:54     17:26     6:36     18:43  
Feb 14    7:46     17:33     6:29     18:50  
Feb 18    7:38     17:41     6:21     18:58  
Feb 22    7:29     17:49     6:13     19: 5  
Feb 26    7:20     17:57     6: 5     19:12  
Mar  2    7:11     18: 4     5:56     19:20  
Mar  6    7: 2     18:12     5:47     19:27  
Mar 10    6:52     18:19     5:38     19:35  
Mar 14    6:43     18:26     5:28     19:42  
Mar 18    6:33     18:34     5:18     19:50  
Mar 22    6:23     18:41     5: 8     19:58  
Mar 26    6:14     18:49     4:57     20: 6  
Mar 30    6: 4     18:56     4:47     20:14  
Apr  3    5:55     19: 3     4:36     20:22  
Apr  7    5:45     19:11     4:25     20:31  
Apr 11    5:36     19:18     4:14     20:40  
Apr 15    5:27     19:25     4: 3     20:49  
Apr 19    5:18     19:32     3:52     20:58  
Apr 23    5: 9     19:40     3:41     21: 8  
Apr 27    5: 0     19:47     3:30     21:18  
May  1    4:52     19:54     3:18     21:28  
May  5    4:44     20: 1     3: 7     21:39  
May  9    4:36     20: 8     2:56     21:49  
May 13    4:29     20:14     2:45     22: 0  
May 17    4:22     20:21     2:34     22:11  
May 21    4:17     20:27     2:23     22:22  
May 25    4:11     20:33     2:13     22:33  
May 29    4: 7     20:38     2: 3     22:44  
Jun  2    4: 3     20:43     1:54     22:54  
Jun  6    4: 0     20:48     1:46     23: 3  
Jun 10    3:58     20:51     1:39     23:12  
Jun 14    3:57     20:54     1:34     23:18  
Jun 18    3:56     20:56     1:31     23:22  
Jun 22    3:57     20:57     1:31     23:24  
Jun 26    3:58     20:57     1:33     23:22  
Jun 30    4: 1     20:56     1:38     23:18  

Jul  4    4: 4     20:55     1:45     23:12  
Jul  8    4: 7     20:52     1:54     23: 4  
Jul 12    4:12     20:49     2: 3     22:56  
Jul 16    4:17     20:44     2:13     22:46  
Jul 20    4:22     20:39     2:24     22:36  
Jul 24    4:28     20:34     2:35     22:25  
Jul 28    4:34     20:28     2:46     22:15  
Aug  1    4:40     20:21     2:57     22: 4  
Aug  5    4:47     20:13     3: 7     21:53  
Aug  9    4:54     20: 6     3:18     21:42  
Aug 13    5: 1     19:58     3:28     21:31  
Aug 17    5: 8     19:50     3:38     21:19  
Aug 21    5:15     19:41     3:47     21: 8  
Aug 25    5:22     19:32     3:56     20:56  
Aug 29    5:29     19:23     4: 5     20:45  
Sep  2    5:36     19:13     4:14     20:34  
Sep  6    5:43     19: 3     4:22     20:23  
Sep 10    5:49     18:54     4:30     20:12  
Sep 14    5:56     18:44     4:38     20: 1  
Sep 18    6: 3     18:34     4:46     19:51  
Sep 22    6:10     18:24     4:54     19:41  
Sep 26    6:17     18:15     5: 1     19:30  
Sep 30    6:24     18: 5     5: 9     19:20  
Oct  4    6:31     17:56     5:16     19:11  
Oct  8    6:38     17:46     5:23     19: 1  
Oct 12    6:45     17:37     5:31     18:52  
Oct 16    6:53     17:28     5:38     18:43  
Oct 20    7: 0     17:19     5:45     18:34  
Oct 24    7: 8     17:10     5:51     18:26  
Oct 28    7:16     17: 2     5:58     18:18  
Nov  1    7:23     16:53     6: 5     18:11  
Nov  5    7:31     16:46     6:11     18: 5  
Nov  9    7:38     16:39     6:18     17:59  
Nov 13    7:46     16:32     6:25     17:53  
Nov 17    7:53     16:26     6:31     17:48  
Nov 21    8: 0     16:21     6:37     17:44  
Nov 25    8: 7     16:16     6:43     17:41  
Nov 29    8:13     16:12     6:48     17:38  
Dec  3    8:19     16: 9     6:53     17:36  
Dec  7    8:25     16: 7     6:58     17:35  
Dec 11    8:29     16: 6     7: 2     17:34  
Dec 15    8:33     16: 6     7: 6     17:35  
Dec 19    8:36     16: 7     7: 9     17:36  
Dec 23    8:39     16: 9     7:11     17:38  
Dec 27    8:40     16:12     7:12     17:40  
Dec 31    8:40     16:15     7:13     17:43  
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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 planet has two reasonably good evening appa-
ritions this year, but neither fall close to the opti-
mum date near the spring equinox.  
 
In mid January the planet has a moderate appari-
tion. Best visibility occurs (on the date of greatest 
elongation) on 14th January when the magnitude of 
the planet will be –0.6. Look very low in the SW 50 
minutes after sunset. Binoculars will be needed. 
 
In late April and early May, the planet again ap-
pears as an evening star. The graph, below, shows 
Mercury’s position in the sky relative to the hori-
zon at the end of civil twilight (when the Sun is 6° 
below the horizon) for this apparition. This occurs 
at about 50 minutes after sunset at this time of 
year. Best visibility occurs at the end of April,  at 
that time the magnitude is –0.4. 
 
The best apparition of the year occurs (in the 
morning) in mid-October. Best visibility occurs 
around the 19th October when the planet’s magni-
tude will be –0.8. Look 10° up in the ESE about 45 
minutes before sunrise. 
 
At the end of December the planet begins to ap-
pear low in the evening sky. On New Year’s Eve, 
the magnitude –0.4 planet is 5° high 50 minutes 
after sunset. Binoculars will be needed. 
 
Venus  is well displayed this year. As the year 
opens, the planet begins to appear after sunset. It 
is best seen before greatest elongation, which 
occurs on 6th June.   

After inferior conjunction (on August 15th), the 
planet soon appears in the morning sky. At greatest 
elongation on 26th October, the planet is 32° high 
at the start of civil twilight. The planet is then 24” 
in apparent diameter and magnitude –4.4. Try look-
ing for the mysterious Ashen Light (apparent illumi-
nation on the dark side of the planet). 
 
Mars, is poorly placed this year. As the year starts, 
the mag +1.1 planet is rather low in Capricornus. It 
is then only 4.7” in diameter. The planet slowly 
recedes. Conjunction occurs on June 14th.  
 
By late autumn, the planet is readily observable 
again. By the end of the year the diameter will 
have grown slightly to 5.5” and brightness to mag 
+1.3. It will then be in Virgo. The north polar cap is 
then tilted towards the Earth.  
 
Even when the seeing is good, it will be difficult to 
make out details on the tiny disc.  
 
Jupiter comes to opposition on February 6th. It is 
then well placed among the stars of Cancer, right 
on the border of Leo. The planet’s magnitude is 
then –2.6 and the apparent equatorial diameter is a 
generous 45”. The northern declination affords 
long nights of visibility. Solar conjunction occurs on 
August 26th. 
 
Towards the end of the year, the planet is again 
well placed. It is then in eastern Leo, on the bor-
der with Virgo, with diameter 39”.  
 
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 

The Planets in 2015 
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years and there have been occasions when an 
entire belt has faded away, as happened to the 
South Equatorial Belt in 2010. In 2014 both the 
North and South Equatorial Belts were plainly 
visible. Particularly favourable transits of the GRS 
are tabulated below-right. 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 actually easier to 
see. Also the moons fade as they pass into the 
shadow of the planet. 
 
This year, a number of mutual phenomena occur. 
These occur when the ring plane of the satellites 
is edge on to the Earth. The moons may occult 
each other, or they may pass into the shadow of 
another. Some of the best events, where the 
magnitude drop is greatest and Jupiter is well 
placed, are given in the Diary. 
 
Saturn continues to move south at each opposi-
tion, which this year occurs on 23rd May in 
Libra. The planet lies at 18° S declination, allow-
ing only a few brief hours at rather low altitude 
to view the planet. At opposition the magnitude 
is 0.0. The apparent (equatorial) diameter of the 
disc is then 18.5”. As Saturn is noticeably flat-
tened, the polar diameter is 2” less. 
 
The rings are now very well placed for viewing, 
with an edgewise tilt of +24° 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 difficult to see this year, as the 
shadow of the rings on the globe of Saturn coin-
cides 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 moderate 
telescope: Rhea (9.9), Tethys (10.4), Iapetus 
(10.5) and Dione (10.6). The opposition magni-
tudes 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 magni-
tude around eastern elongation. See the Diary for   

Jupiter’s Great Red Spot 
 Transit times in 2015 

dates of visible western (brighter) elongations 
when the moon reaches 10th magnitude. 
 
Uranus comes to opposition on 12th October (at 
magnitude 5.7) in Pisces. The planet is then 1.9° 
SE of the mag 4.3 star Epsilon Piscium. Under 
very 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 1st September at 
magnitude 7.8. It lies in Aquarius at declination 
9° south. It then lies about 2.8° NE of the 4.8 
magnitude star σ 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 opposi-
tion on 6th July. It now lies 21° south of the equa-
tor, in the dense star fields of Sagittarius. 
At opposition it is 5’ N of the 9.4 magnitude star  
TYC 6294 543. Pluto will be a difficult object to 
find amid the myriad of faint Milky Way stars. 

Shown here are some convenient GRS transit times, when 
Jupiter is high in the night sky in the evening. 
 
The Spot is assumed to lie at longitude 220° (Jovian System II), 
as it was in late 2014. 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  
 
 9 Jan      22:50       
21 Jan      22:42    
26 Jan      21:49     
   
 2 Feb      22:34       
 7 Feb      21:41 
12 Feb      20:48 
14 Feb      22:26 
17 Feb      19:55 
19 Feb      21:33 
24 Feb      20:41 
 
 3 Mar      21:26 
 8 Mar      20:34 
15 Mar      21:20 
27 Mar      21:15  
15 Apr      21:58     
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Neptune  

Uranus  
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Eclipses in 2015 

Total Solar Eclipse 20th March 
 
A total solar eclipse of the sun occurs over the 
North Atlantic and Arctic Oceans. Landfall oc-
curs in the Faroes and Svalbard Islands. Great-
est eclipse occurs at 09.46 UT. Torshavn, 
Faroes will experience 2m 2s and Longyear-
byen, Spitzbergen 2m 28s. 
 
The partial phase is visible over all of Europe 
and adjacent areas of Africa and Asia. The 
maximum magnitude (i.e.  diameter of the sun 
covered) in Ireland is 95.44%, this occurs at 
Tory Island, Co Donegal. See table below. 
 
Note that from Ireland a solar filter will be 
needed at ALL times. 

Partial Solar Eclipse 13th September 
 
A large partial eclipse of the Sun is visible 
across the Southern Ocean, southern Africa 
and parts of Antarctica. Maximum eclipse oc-
curs in Antarctica at 06.54 UT, the magnitude 
is then 79%. 
 
Nothing of the event is visible from Ireland. 
 
Total Lunar Eclipse 28th September 
 
Given a clear sky, a fine total lunar eclipse 
will be visible after midnight on the night of 
27-28th September. 
 
The complete duration of the eclipse of the 
moon is visible across Ireland.  The contact 
times are given in the table below. The alti-
tude is given for Dublin, but should be very 
similar for the rest of the country. The 
eclipsed moon lies among the stars of Pisces. 
 
The diagram, on the next page, shows the pas-
sage of the moon through the earth’s shadow. 
It also shows the meaning of the various 
eclipse contacts, as given in the table below.  
 
Digital cameras can produce some fine images, 
particularly if you can focus and expose manu-
ally. Place the camera on a tripod, focus on 
infinity and zoom in. Range through different 
exposures. You can either expose for the um-
bra or the penumbra.  

A good year for eclipses as seen from Ireland. In March we see a very large partial phase of the 
Total Eclipse and in September, a total eclipse of the moon. 

Tory Island, 
Co Donegal 

08:26 09:30 10:37 95.4 

Belmullet, 
Co Mayo 

08:23 09:27 10:34 95.2 

Armagh 08: 25 09:30 10:37 93.8 

Galway 08:22 09:26 10:33 93.7 

Belfast 08:26 09:31 10:39 93.6 

Dublin 08:24 09:28 10:37 92.4 

Cork 08:20 09:24 10.32 91.8 

Total Lunar Eclipse   28 September 
                                    contact        time          alt. 

 Penumbral phase begins P1 00:12 37 

 Partial Phase Ends U4 22:02 17 

 Penumbral Phase Ends P4 23:01 10 

 Total phase Ends U3 03:23 25 

 Partial phase begins U3 01:07 36 

 Total phase begins U2 02:11 32 

Total Lunar Eclipse 4th April 
 
A brief total eclipse of the moon is visible 
across the Pacific Ocean and adjoining 
countries. The total phase lasts from just 
11.58 to 12.03 UT. From the east coast of the 
US, the moon sets during the partial phase 
before totality starts. 
 
Nothing of the event is visible from Ireland. 

Partial Solar Eclipse   20 March 
                              start            max.          end           mag (%) 
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Right:  
 
The diagram shows the 
path of the moon 
through the shadow of 
the earth in the sky on 
the 28th September. 
 
 
Below:  
 
Path of the Total Solar 
Eclipse and surround-
ing partial zone on 20th 
March. 
 
 
(credit: F. Espenak, 
NASA ) 
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Comets in 2015 

Right: Image, taken November 2014, of 67P by the 
Rosetta orbiting spacecraft (credit: ESA). 

PanSTARRS (C/2014 Q1) 
 
Unfortunately this comet is essentially a 
southern hemisphere object. From there it 
could be a naked-eye comet in the latter half 
of July. 
 
15P/Finlay 
 
This periodic comet (period 6.51 years)  
came to perihelion on 27th December 2014. 
As the year opens, it may be a 9th magnitude 
object in the evening sky as it moves north-
eastwards in Capricornus. It will quickly 
fade. 
 
This comet was discovered by W.H. Findlay 
at the Cape Observatory, South Africa in 
1886. 
 
67P/Churyumov-Gerasimenko 
 
Although this is not a bright apparition, this 
return is of special interest, as ESA’s Rosetta 
probe is now orbiting the comet. The comet 
reaches perihelion on August 13th and may 
reach 9th mag as it rises in the morning sky in 
September. On 17th September the comet 
passes less than ½° N of Gamma Cancri. 
 
It should be fascinating to see, from close 
up, how the comet responds to the warming 
sunlight. Perihelion distance is 1.24 AU, when 
solar radiation will be nearly six times 
stronger than that on 12th November 2014 
when Philae landed on the comet. 

Lovejoy (C/2014 Q2) 
 
This comet is well displayed in the early part 
of the year. With its inclination of 80°, it will 
vault north-westwards from Lepus, at the start 
of the year, all the way to Cassiopeia by early 
March. 
 
In late November 2014 the comet was already 
brighter than magnitude 8. Provided there is 
not a fade, it should be a very easy binocular 
object of about 4th magnitude in January.  
 
Late on 21st January the comet passes less 
than 1° E of 41 Arietis. On 4th February it will 
lie ¾° E of Gamma Andromedae. On 16th March 
at 0 hrs, it lies just 8’ W of Delta Cassiopeiae.  
 
The comet was discovered in August 2014 near 
Brisbane, Queensland, Australia. It was Terry 
Lovejoy’s fifth comet discovery.  
 
 
Catalina (C/2013 US10)  
 
For most of the year this comet is deep in the 
southern hemisphere. 
 
It is not until a few weeks after perihelion (on 
15th November), as it moves north and out from 
the Sun, that we will finally see the comet.  
 
In December, the comet is moving almost 
precisely north in eastern Virgo. On the morning 
of 2nd December it lies 1.4° E of Kappa Virginis. 
On New Year’s Eve it lies 2° S of Arcturus. 
 
The big uncertainty is the comet’s magnitude. 
One possibility it that it could become an easy 
binocular object, sporting a NW pointing tail. 
Others suggest that it could become a zero 
magnitude naked-eye comet! 
 
It was discovered, in October 2013, by Richard 
A. Kowalski at the Catalina Sky Survey, 
Tucson, Arizona, USA. 
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Meteor Showers in 2015 
 by John Flannery 

January — the Quadrantids succumb to an 
almost Full Moon when maximum falls on the 4th 
at 02h. Still, you might spot the odd bright 
member with a casual glance skyward that 
weekend. The radiant lies in northern Boötes. 
 
February — activity during the month is 
dominated by a handful of minor showers with 
low rates from the Leo-Virginid complex.   
 
March — again, March yields low rates with only 
the Virginid complex producing some “barely 
there” activity during the month.  
 
April — the Moon is only 4 days old for the 
Lyrids (ZHR 18) peak on the 22nd at 00h so do 
try to catch this little observed display. The 
IMO’s meteor diary for 2015 (www.imo.net) 
suggests slightly higher rates than usual if we 
encounter a dust trail laid down by the parent 
comet C/1861 G1 Thatcher’s previous return. 
Other dynamicists propose 2016 as a better 
prospect.  
 
May — the eta Aquarids reach a peak on the 
morning of the 6th but the radiant is low from 
here and only at a useful altitude in the pre-
dawn hours. The 16-day old Moon will severely 
hamper observations this year.  
 
June — Most of the active radiants are above 
the horizon during daytime at this time of year. 
However, some people do monitor these 
showers using radio techniques. 
 
July — The S. component of the delta Aquarid 
stream peaks on the 29th but a 13-day old Moon 
will frustrate any watches planned.  
 
August — Perseid maximum is predicted for the 
13th at 06h — New Moon falls on the 14th so 
there is no excuse to miss one of the richest 
showers of the year. A ribbon of material from 
parent comet 109P/Swift-Tuttle’s perihelion 
passage in 1862 may brush by Earth this year so 
enhanced rates may be seen. Any spike in the 
rates should persist for a short time after 06h 
which favours observers in North America.  
 
Reaching maximum a few nights later on the 

18th are the kappa Cygnids (ZHR 3). Some may 
be seen the night of the Perseids and they can 
produce the odd bright fireball. 

 
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. 
 
October — the Orionids are associated with 
comet 1P/Halley and have their radiant near 
the raised club of Orion. Moonset is just after 
local midnight and with Orion highest in the 
early hours, conditions are ideal this year. 
 
The Draconids are a minor shower with variable 
rates but have produced intense levels on 
occasions in the last few years. Their parent is 
21P/Giacobini-Zinner which last returned to the 
inner solar system in 2012 when high rates were 
detected by radio observations. The maximum 
this year is predicted for October 8th at 20h 
50m. This falls five days before New Moon so 
keep a watch for any unusual meteor activity 
when the Moon is absent from the sky. 
 
November — the Leonids peak on the 18th at 
04h which favours observers in Europe. The 
First Quarter Moon will set just after 23h and 
give a dark sky for maximum in the early hours. 
Observations outside of storm years help map 
the structure of the Leonid stream. 
 
The Taurids have two major components; the 
southern Taurids peak on the 5th just after Last 
Quarter Moon, while the northern stream peaks 
on November 12th (a day after New Moon). 
Meteor researchers predict 2015 to be a swarm 
year which is characterised by large numbers of 
bright fireballs so we urge people to keep an 
eye out for unusual meteor activity. 

 
December — the Moon is only 3 days old and 
sets early in the night meaning ideal conditions 
for the Geminids (maximum the 14th at 18h). 
Try to catch some of these seasonal sparkles. 
 
The Ursids have to contend with an almost Full 
Moon on the other hand, so observers will 
probably discount the shower this year. 

Two of the three major annual meteor showers — the Perseids in August and the Geminids in 
December — enjoy excellent observing conditions this year. This may also be a “swarm” year for 
the Taurids in November, when the shower could produce bright fireballs, while stream modelling 
hints at elevated rates during April’s Lyrids. All in all, it’s a year rich in observing opportunities. 
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Asteroids in 2015 
Although 1 Ceres reaches mag 7.5 at opposition 
on July 25th, it is very poorly placed from Ire-
land, deep in the southern hemisphere at decli-
nation 30° S. It is then on the borders of Sagit-
tarius and Microscopium. 
 
As its number implies, Ceres was the first aster-
oid discovered (in 1801). See the Article about 
its discovery on page 24. The term ‘asteroid’ 
means small, star-like body (I.e. unresolved 
points of light in our solar system). 
 
However, in March, we should have a lot more 
information about Ceres as it will receive its 
first visitor. The Dawn probe is scheduled to en-
ter orbit about the asteroid. Recently, the In-
ternational Astronomical Union (IAU) designated 
this object a dwarf planet. 
 
Occasionally, small near-earth asteroids pass 
relatively close to Earth. Most are extremely 
small, dim objects. In January, one of the not 
too small ones passes just 1.2 million km from 
the Earth. 
 
Asteroid number 357439 is estimated to be about 
0.5 km in diameter. On 27th January at 5 hrs it 
passes 1.0° NW of Delta Cancri, near the edge of 
the Praesepe star cluster M44. It should then be 
9th magnitude and moving NNE at 1.9°/hr. 

15 Eunomia in 2015 

Chart generated using Guide 9 

On 29th January 3 Juno is at opposition, well 
south of the ecliptic in Hydra, just 1.6° W of 
Sigma Hydrae. It is then a binocular object at 
mag 8.1. 
 
7 Iris reaches opposition on 6th March at mag 
8.9. It then lies in Leo. It was discovered by the 
prolific English asteroid discoverer, John R. 
Hind, at George Bishop’s observatory, Regent’s 
Park, London in 1847. 
 
4 Vesta is a very easy binocular object in the 
autumn. Opposition occurs on 29th September at 
mag 6.2. It then lies in Cetus, the Whale. 
 
In early October, 15 Eunomia has a very 
favourable opposition, at mag 7.9.  It then lies 
within the Square of Pegasus. For its path see 
the chart below. The asteroid was discovered 
by Annibale de Gasparis in Naples, Italy in 1851. 
 
In October 29 Amphitrite reaches opposition, 
at mag 8.7, in Aries. It then lies 2° SW of 
Gamma Arietis. 
 
27 Euterpe is well displayed at the end of the 
year. Opposition occurs on 27th December at 
mag 8.4. It then lies 2° S of the open cluster 
M35 in Gemini. Found in 1853, this was yet 
another of J.R. Hind’s discoveries. 
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Variable Stars in 2015 
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 or-
bital 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 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.  

Minima of Algol in 2015 

Star                          Date          Mean Magnitude Range 
                                of Max. 
 

S Vir         15 Mar      7.0-12.7 
U Ori         28 Mar      6.3-12.0 
T Cep         25 Apr      6.0-10.3 
R Ser         16 Jul      6.9-13.4 
R Aql         20 Aug      6.1-11.5 
χ Cyg         26 Aug      5.2-13.4  

Chi Cygni reached mag 4.6 in 2011, 5.0 in 2012 
3.9 in 2013 and only mag 6.8 in 2014. At mini-
mum it approaches mag 14, so is then a difficult 
object almost lost in the dense starfields of the 
Milky Way. Chi Cygni, when near maximum in 
August, will be excellently placed this year. 
 
Of the others, the maximum of R Serpentis will 
be well displayed in late summer. The variable 
star lies just 1.1° ESE from the 3.6 mag star 
Beta Serpentis. 

Novae and Supernovae in 2014 
 

So far 2014 has not been very exciting for 
novae. Northern observers had to make do with 
a couple of 11th mag objects in Cepheus and 
Cygnus. Actually, modern CCDs are so sensitive 
that very high quality data can be obtained of 
such objects. 
 
As of late November 2014 there was just one 
supernova brighter than magnitude 13 during 
the year. However, this was a remarkable ob-
ject, in M82, that reached mag 10.5 at bright-
est. Known as SN 2014J, it was discovered by 
S. Fossey and his students at the University of 
London, England on a pretty picture of the gal-
axy at the end of their programme of work. 

 Date                   hrs 
 
Jan   8       1.6                 
Jan  10      22.4                 
Jan  13      19.3                 
Jan  31       0.2 
                   
Feb   2      21.0                    
Feb  22      22.8 
 
Mar  17      21.3                           
 
Aug  13      23.7 
                 
Sep   3       1.4                 
Sep   5      22.2 
Sep  23       3.1 

Sep  25      23.9 
Sep  28      20.7              
 
Oct  16       1.6                 
Oct  18      22.4 
Oct  21      19.2 
                
Nov   5       3.3                 
Nov   8       0.1                 
Nov  10      20.9                 
Nov  25       5.0                 
Nov  28       1.8                 
Nov  30      22.6 
 
Dec   3      19.4                  
Dec  18       3.5                 
Dec  21       0.3                 
Dec  23      21.2 

Long Period Variables 
 

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 
maxmimum 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 2015 

The Date of Max. is the predicted date of maximum based on 
AAVSO data as of November 2014. 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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Normally this famous star is an easy binocular 
target within the circle of the Northern Crown. 
But this is not always the case, as the star can 
suffer deep fades. 
 
The star spends the great majority of the time 
at 6th magnitude. Then at irregular intervals it 
fades to maybe as faint as 15th magnitude. If 
you were observing in the last few years, the 
statement above would hardly appear to be 
correct. Only in 2014 has R recovered most of 
its loss from an unprecedented minimum, which 
lasted since 2007! 
 
The variability of R CrB was discovered in 1795 
by the English astronomer Edward Pigott. 
 
R CrB is a F type star, but it is deficient in Hy-
drogen. Current models suggest R CrB can be, 
at intervals,  shrouded by ejected dust made of 
sooty carbon compounds.  
 
It has been dubbed a ‘reverse nova’, although 
of course, no nova phenomena is involved. 
 
To find the field, start from the 3rd magnitude 
star Delta CrB, and proceed 2°north.  Be care-
ful to not confuse R CrB with the mag 7.4 star 
22’ to the north-west. 
 
Have a go at finding and estimating this star.  Will 
the star revive to magnitude 6, or fall back quickly 
again? Only by observing, can one find out. 

VStar plot of visual estimates (from the AAVSO international database) 

Featured Variable Star – R Coronae Borealis 

A light curve covering nearly the last twenty 
years is given below. In it are plotted visual es-
timates from many observers, including some 
from Ireland, who contributed to the AAVSO da-
tabase. 
 
An AAVSO comparison chart is given on the next 
page. North is up, to suit binocular view. 

An artist impression of R CrB as it starts to be enveloped 
by a cloud of carbon soot. (credit: STSCI) 
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AAVSO Comparison Chart of R CrB 

The AAVSO publishes a Manual for Visual Observing of Variable 
Stars (2013 edition), which gives much valuable guidance and 
help on how to become a good variable star observer and how 
to submit observations. The Editor is Sara J. Beck. 
 
It’s a free PDF download at: 
http://www.aavso.org/visual-observing-manual.  

The Variable Star, at the centre, is shown as a marked circle. 
Comparison stars are labelled with their magnitude given to one 
decimal place, with the decimal point omitted (to prevent con-
fusion with star dots). The brightest star (labelled 22) is Alpha 
Coronae Borealis.  These comparison star magnitudes are for 
visual estimates only (not for CCD photometry). 
(chart courtesy of AAVSO) 
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Spaceflight 2015 
by John Flannery 

Two dwarf planets will receive emissaries from 
Earth this year but Ceres is the first to play 
host. The Dawn spacecraft reaches Ceres in 
March after a 31 month trek from Vesta, the 
first target of its mission to two minor planets. 
Dawn spent just over a year studying Vesta and 
revealed much about the object. It will carry 
out a similar program at Ceres once it enters 
orbit.  

New Horizons has ventured much further though 
and sails through the Pluto system in July, with 
closest approach on the 14th. We have waited a 
long time for our first close-up of this Stygian 
world. 

The spacecraft was launched in 2006 and has 
spent almost nine years crossing the vast gulf 
between Earth and Pluto. The trajectory during 
closest approach takes New Horizons within 
10,000 km of Pluto and also allows for observa-
tions of the distant world’s five known moons.  

New Horizons is destined to venture even fur-
ther after the fast-flyby of Pluto with the sec-
ondary goal of encountering one or more 
Edgeworth-Kuiper Belts Objects (EKBOs), possi-
bly in 2020. The probe will reach another mile-
stone in 2038 when it will be 100 AU distant, 
where the Sun is only 1/10000th as bright as it 
appears from Earth.    

 
Science missions and encounters 

While we look forward to the dwarf planet mis-
sions, the Mercury orbiter MESSENGER reaches 
the end of its exploration of the innermost 
planet. MESSENGER’s orbit is decaying, as its 
manoeuvring fuel is nearly exhausted so the 
probe will be allowed to crash into Mercury’s 
surface in early 2015. The spacecraft has been 
circling Mercury since 2011 and returned much 
new data about the sun-baked world.  

Cassini’s tour of the Saturn system takes it 
within 50km of the intriguing moon Enceladus 
on October 28th. Since the discovery of cryo-
volcanism on Enceladus the moon has been a 
key target of study. See the Cassini web site 
http://saturn.jpl.nasa.gov for more details. 

Two missions that will study the Earth-Sun envi-
ronment are due to launch this year. The Deep-
Space Climate Observatory (DSCOVR) will be 
placed at the L1 libration point to monitor space  

weather and the Earth’s climate. The flight was 
also due to deploy a solar sail built by the 
Planetary Society but this has been deferred 
until April 2016. The SpaceX rocket launching 
DSCOVR may instead carry the solar sail on a 
test flight into low-Earth orbit.   

In mid-March NASA is due to launch the MMS 
(Magnetospheric Multi-Scale) mission which 
comprises four identical satellites that will 
work together to create a 3D overview of  
Earth’s magnetosphere. The spacecraft will fly 
in a pyramidal formation and study magnetic 
reconnection events.   

The Japan Space Agency’s (JAXA) troubled Aka-
tsuki spacecraft will make a 2nd attempt in No-
vember to settle into orbit around Venus. The 
probe was originally scheduled to do so in 2010 
but failure of the manoeuvring engine to fire for 
the planned 12 minutes meant Ataksuki was left 
stranded. Since then, the craft has been slowly 
synchronising its solar orbit with that of Venus. 
JAXA may also launch an x-ray astronomy mis-
sion mid-summer.   

A wonderful diagram to keep up-to-date with 
space missions across the solar system is com-
piled monthly by graphic artist Olaf Frohn at 
http://www.planetary.org/multimedia/space-
images/charts/whats-up-in-the-solar-system-
frohn.html 

 
Manned and commercial spaceflight 

Commercial space tourism took a blow in Octo-
ber 2014 when Virgin Galactic’s Spaceship Two 
was destroyed in a test flight that killed one of 
the crew and seriously injured the other. It will 
almost certainly lead to further delays in the 
hope of giving people a taste of spaceflight for 
a fee.  

That said, the British singer Sarah Brightman is 
due to fly to the ISS on a ten-day mission in 
September. The first Danish astronaut will also 
be on this flight. US astronaut Scott Kelly will 
fly with Mikhail Kornienko to the ISS in March 
for a year-long stay while Timothy Peake will 
become the first Briton to fly in space without a 
commercial contract or taking out citizenship 
when his crew launches in November. More up-
to-date details are at http://en.wikipedia.org/
wiki/2015_in_spaceflight . 
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The Wonder of it all 
by James O’Connor 

A Marvel of Marvels: The night sky is a unique 
spectacle; its marvels are “way-up-there” en-
igmatically circling the Earth once a day.  Our 
ancestors found them inscrutable and unreach-
able.  Unhappily, in their case, they could do 
little but look and wonder!  It is not surprising 
that they should have regarded the various 
mysterious objects as deities surveying the 
Earth and determining the fates of its inhabi-
tants. 
 
Fortunately for us, a dramatic sea change has 
come about.  We have lost a great deal of the 
intrinsic beauty, especially in and near city ar-
eas, to light pollution but this has been over-
whelmingly compensated for by undreamt of 
advances in mankind’s understanding of the 
physical universe. “Fantastic” is one of those 
over-worked words used improperly in all sorts 
of situations but, in relation to the physical 
universe and its marvels, even this word is in-
adequate.  Marvel is piled upon marvel, all in 
a universe of incredible size that had its begin-
ning an incredible 13.7 billion years ago. 
 
The credit for unravelling this vast panorama 
goes to astronomers who, down the years, 
were not content with merely looking at or ad-
miring the heavens but made an effort to un-
ravel the great puzzle.  Slowly, very slowly, 
progress was made.  There were false leads 
and dead ends but, finally, a panorama has 
emerged that is marvellous in its beauty and 
combines the apparent opposites of simplicity 
and complexity. 
 
In works of fiction, one often finds the tempo 
rather slow over the greater part of the work 
but accelerating dramatically towards the end.  
It has been like this with astronomy. Over the 
ages, astronomers, slowly and painfully, suc-
ceeded in building up a general understanding 
of what the heavenly bodies are and disentan-
gling their apparently complicated move-
ments. But when, sixty-odd years ago, I took 
up the study of astronomy as an amateur, I 
could not – nor could anyone else – have had 
any expectation of the spectacular advances 
that would be made in the period that has  

elapsed since then. Answers have been found 
to many long-standing questions and a gener-
ally satisfying overall picture of the universe 
has emerged.  This is true despite the fact that 
substantial problems – including some quite 
new ones – remain and continue to resist the 
efforts being applied towards solving them. 
 
New Books and Old Books: Modern works on 
astronomy rarely allude specifically to the 
wondrous aspects of the science; they just get 
on with the task of setting out the facts, giving 
the explanations and leaving it at that.  This is 
understandable since the achievements of 
modern science in relation to the heavenly 
bodies have been so wonderful that the mere 
setting out of the facts should be enough. 
 
This was not the practice in the past: For in-
stance, Amedée Guillemin’s “The Heavens”, 
published in 1876, contains the following 
passage: 
 
“Nothing is more fitted to elevate the mind 
towards the infinite than the thoughtful con-
templation of the starry vault in the silent 
calm of night. A thousand fires sparkle in all 
parts of the sombre azure of the sky . . . .To 
enjoy this spectacle in all its magnificence, a 
night must be chosen when the atmosphere is 
perfectly pure and transparent . . . .The 
Heavens then resemble an immense sea, the 
broad expanse of which glitters with gold dust 
or diamonds . . . . In presence of such splen-
dour, the senses, mind and imagination are 
alike enthralled . . . . It seems as if these dis-
tant worlds, in shining earthwards, put them-
selves in close communication with our 
thoughts. . .” 
 
Guillemin then goes on to speak about the na-
tures of the heavenly bodies, their movements 
etc, and how he hoped to explain how these 
problems had been solved.  Indeed, some 
problems had been solved but the achieve-
ments set out in his book were, we now know, 
merely a scratching of the surface. I now pro-
pose, taking Guillemin’s book as a marker, to 
describe briefly how our understanding of the  
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universe has developed since the publication 
of the book and especially during the second 
half of that period. 
 
The Solar System - Then: Guillemin was able 
to state the dimensions of the sun and planets 
to a fair degree of accuracy as well as their 
distances apart but only 146 asteroids were 
known. The causes of eclipses of the sun and 
moon were also accurately explained. The 
rotation periods of the Sun, as well as those of 
Mars, Jupiter and Saturn were accurately 
stated but those of the other planets were 
either unknown or inaccurately stated. There 
was little understanding of the physical 
conditions on the other planets; the possibility 
of life on the planets was taken as probable 
but no explanations were attempted as to how 
this might be possible. The author was unable 
to explain the source of the sun’s light and 
heat.  
 
The Solar System - Now: The development of 
space flight and technical advances generally 
have transformed our knowledge of the solar 
system.  Men have landed on the moon and 
landed probes on several other bodies. We 
know the rocky planets in great detail and 
have a good basic understanding of the 
gaseous ones.  We have obtained numerous 
close-up pictures of the giant planets and of 
their satellites as well as of comets.  We know 
that the sun is powered by nuclear processes 
taking place in its core and that the other stars 
are powered in a similar manner. 
 
The stars and galaxies - Then: In Guillemin’s 
day astronomers knew that the stars were 
distant suns and that they had motions of their 
own.  However, there was no understanding of 
the reasons for the observed motions.  The 
distances of a few of the very nearest stars 
were known but conjectures – and poorly 
informed ones – had to serve for the 
remainder.  They had just crossed what had 
seemed to be an impassable barrier – that of 
being able – by means of the spectroscope – to 
determine the composition of the stars and 
other heavenly bodies, but were only just 
beginning to exploit this new-found ability. 
They knew of only one galaxy – the Milky Way – 
and even here had no notion of its size or its 
significance in the overall scheme of things.   

They were aware of many “nebulae” – fuzzy 
wisps in space – and had just shown by means 
of the spectroscope that a number of these 
consisted of gaseous material in space.  
Naturally, there was no appreciation that the 
vast bulk of the “fuzzies” were themselves 
galaxies outside our own “Milky Way” and 
rivalling it in size. They knew of some variable 
stars but had little understanding of the 
significance of the variations.  
 
The stars and galaxies – Now: The 
astrophysical scene has been utterly 
transformed.  Contributing to this 
transformation have been great advances in 
technology including enormous developments 
in photography and spectroscopy, the getting 
of access to the entire electromagnetic 
spectrum and the development of computing, 
including the technology that permits 
automatic compensation for the effects of 
unsteadiness in the Earth’s atmosphere. 
 
Space and Time: We now have – so it would 
seem – thanks to the persistent researches by 
scientists in the astronomical and astrophysical 
fields and new theories developed by brilliant 
minds such as Albert Einstein, Max Planck and 
James Clerk Maxwell – a reasonably complete 
picture of things from the greatest to the 
smallest. We know that the universe comprises 
billions and billions of galaxies each containing 
billions of stars and providing the mechanisms 
by which metals are produced in stars by 
atomic fusion and returned to space to provide 
material for future stars and planets.  We 
know that the universe began 13.7 billion 
years ago – the so-called “Sudden Creation” or 
“Big Bang”. This was a dramatic expansion 
from a “singularity” or point of infinitely small 
size and infinitely large density.  The material 
of the singularity was initially balanced almost 
equally between ordinary matter and 
antimatter with a small excess of the former. 
(Antimatter differs from ordinary matter in 
having negatively charged nucleons known as 
antiprotons and positively charged “anti-
electrons” or “positrons”.) As the material 
expanded it cooled and within a few minutes, 
with the decline in temperature, came a 
mutual annihilation of all antimatter with an 
equal amount of matter. The small amount of 
matter remaining – less than one  
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1,000,000,000th of the starting quantity – rep-
resents all the material in today’s universe. 
The mutual annihilations of the particles of 
matter and antimatter produced a vast amount 
of gamma radiation; this persists today in a 
degraded form as the Cosmic Microwave Back-
ground (CMB) or 3 K radiation and fills the uni-
verse.  Though not discovered until 1965 and 
then more or less by accident, the CMB 
radiation can be picked up by a device as sim-
ple as a TV aerial.   
 
Seeing the past – literally: Deep penetration 
into the past has literally placed before our 
eyes the cosmic evolutionary changes of the 
ages.  It had been known for a long time – 
since the days of the Danish astronomer Olaus 
Rőmer (1644 – 1710) that light has the finite 
speed of 300,000 km per second and, since we 
see everything in the heavens as it was when 
the light now reaching Earth left the object, 
this means that all celestial objects are 
“dated” to some degree.  This does not make 
a great deal of difference for most purposes 
but, where the farthest regions of the universe 
are concerned, the effects are dramatic. When 
we examine, for instance, the extremely deep 
photographs taken by the Hubble Space Tele-
scope and other giant instruments, we are able 
to “re-live” the aeons near the beginning of 
time and see the shapes and sizes of the first 
galaxies.   They turn out to be much smaller 
on average than the galaxies of the present 
day, revealing directly to our sight how galax-
ies have evolved and amalgamated with each 
other down the aeons. 
 
Other major advances: Other enormous ad-
vances have been: 

1) The realisation that visible matter con-
stitutes only a very small fraction 
(4.6%) of the universe, the other com-
ponents being dark matter (23%) and 
dark energy (72.4%). 

2) Determination of the mass of the ob-
servable universe (1053 kg.) 

3) Determination of most of the universal 
constants. 

 
About the universal constants: The enormous 
implications of the determination of the values 
of the universal constants have not, I think, 
been sufficiently appreciated by the public. 
 
A universal constant is a fixed quantity that 
mathematically governs the fundamental  

equations of physics throughout the observable 
universe.  Examples are the speed of light con-
stant, Planck’s constant (expressing the pro-
portion of the energy of any form of wavelike 
radiation to its frequency), the gravitational 
constant, the weak force constant, the strong 
force constant, the mass of a proton, the 
charge of a proton/electron, etc.  The con-
stants come in a variety of forms including 
minima/maxima (such as c, the speed of 
light), fixed quantities (such as Mu, the total 
mass of the observable universe), fractions 
(such as cosmic photon/proton ratio) and units 
of individualisation (such as the rest mass of a 
proton or fixed parameters of transformation.) 
They are the mathematical expression of what 
might be termed the detailed rules of opera-
tion of the physical universe.  
 
An important point to remember here is that 
the equations of physics are quite different 
from the equations of mathematics. In mathe-
matics, if one accepts the underlying axioms, 
the equation will be universally true.  In con-
trast to this, the equations of physics are not 
concerned with either necessity or axiomatic 
definitions.  They describe empirically discov-
ered consistent interactions and interrelation-
ships in relation to energy, space and time 
within a universe.  Hence, unlike those of 
mathematics, they could be other than they 
are.  
 
It is indeed well for us that they are as they 
are!  If things were otherwise, I wouldn’t be 
writing this nor would you be reading it!  Nei-
ther of us would exist, nor would anyone else!  
The values of the constants are in many cases 
extremely critical.  I will give just one exam-
ple: A 2% reduction in the strong force value 
and its associated constant would have made 
the formation of elements heavier than hydro-
gen impossible.  On the other hand, if the 
strong force and its associated constant were 
2% greater, all hydrogen would be converted 
into helium and heavier elements from the be-
ginning and no hydrogen would remain for the 
production of water.  Obviously, things have 
been arranged to suit our requirements – and 
on a vast scale.   
 
How exciting it is to be around just when all 
these wonders have come to light and when 
more are undoubtedly about to follow! 
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Piazzi, Bode's Law and the Celestial Police 

by Liam Smyth 

in earnest for the missing planet between Mars 
and Jupiter whose distance would correspond 
to 28 in Titius-Bode.   

One of the most active hunters was Baron 
Franz Xaver von Zach. Although not 
remembered as a great observer, von Zach 
served astronomy and science generally very 
welI. He was an indefatigable correspondent 
and publisher of newsletters which kept a wide 
field of scientists throughout Europe abreast of 
the latest advances. He did for his time what 
the internet does now. In his efforts to find 
the missing planet he constructed a catalogue 
of zodiacal stars and even attempted to 
calculate a possible orbit. He had the idea 
that the best plan would be for astronomers to 
cooperate in examining the zodiac in great 
detail. In September 1800 he and five others 
launched a society to carry out the search. 
They were von Zach himself, von Ende, Olbers, 
Gildemeister, Schroeter and Harding. They 
divided the zodiac into twenty-four zones and 
added eighteen names to the membership list. 
They included some names still very familiar 
such as William Herschel, Bode, Mechain and 
Messier. The members became known as the 
"Celestial Police". However the initiators didn't 
quite get around to informing all those named 
that they were now invited to join the new 
society. Among those named but not 
immediately invited was one Giuseppe Piazzi, 
Director of the Palermo Observatory, Sicily. 

This is not to be a futuristic tale of 
intergalactic law enforcement. It is about the 
past, very much heliocentric and a law which 
is not really a law. 

It all started when Johann Daniel Titius 
published his translation of an astronomical 
text by Charles Bonnet. Although the actual 
scale of the Solar System was not known with 
any degree of accuracy, Kepler had shown that 
from the periods of revolution of the planets 
we could tell their relative distances from the 
Sun. Titius drew attention to a peculiar 
numerical relationship between these relative 
planetary distances. If one writes down the 
series of numbers 0, 3, 6, 12, 24, 48, 96, and 
adds 4 to each, one then obtains the sequence 
4, 7, 10, 16, 28, 52, 100. Now if we assign a 
value of 10 to the Earth/Sun distance, the 
relative distances of the then six known 
planets from the Sun are, Mercury 3.9; Venus 
7.2; Earth 10; Mars 15.2; Jupiter 52; Saturn 95. 
There are six planets and the sequence has 
seven numbers. Except for the fifth term of 
the sequence, 28, the planetary distances are 
remarkably close to the other terms and in the 
correct order. So it jumps out that if the 
sequence has any significance it is strange that 
there is no planet to link with 28 between 16 
corresponding to Mars and 52 corresponding to 
Jupiter. 

The astronomer Johann Elert Bode was greatly 
struck by the coincidence and mentioned it in 
a footnote in one of his books published in 
1772. Referring to the "28" term he asked "Can 
one believe that the Founder of the universe 
had left this space empty?" He answered 
himself, "Certainly not". As Bode was an 
outstanding astronomer the Titius-Bode Law, 
as the sequence is now known, attracted a lot 
of attention. But what really galvanised 
interest was that when the sensational 
discovery of a "new" planet, Uranus, by 
William Herschel was announced in 1781 its 
distance from the Sun, 192 relative to Earth's 
10, was very close to where the "law" would 
have placed it at 196. Now the hunt was on  

Guiseppe Piazzi (credit: Smithsonian Library) 
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Quite unaware of his new status as a celestial 
policeman, Piazzi carried on with the task he 
had set himself of drawing up a new accurate 
star catalogue. His method was painstaking. 
He would observe and measure the positions 
of up to fifty stars on a given night and would 
re-observe them on several subsequent 
nights.  

On the night of January 1st 1801 he carried 
out such an exercise but when he repeated 
the effort on the following night he found 
one of the "stars" had shifted its position.  

To eliminate the possibility of a mistake he 
followed up again and by January 4th he knew 
that he encountered something new, perhaps 
a comet. He released the news of the 
discovery to the press. But it was not until 
January 23rd that he wrote to two of the 
"policemen" his friend Barnaba Oriani in Milan 
and Bode in Berlin. 

When Herschel discovered Uranus he at first 
thought he might have discovered a comet. 
The idea of a new planet was almost 
unthinkable, and at first he hesitated to do 
so. But by the time Ceres, as it came to be 
called,  was discovered, a new planet was 
possible and all Europe was looking for it. So 
it is somewhat surprising that Piazzi was so 
ambiguous about his new discovery. To Oriani 
he said he might have discovered a new 
planet. To Bode he reported the discovery of 
a new comet, just mentioning its lack of any 
observable nebulosity. In April he sent 
observations to Lalande in Paris and again to 
Oriani, but not to Bode. All this shilly-
shallying proved exasperating and annoying 
to the astronomical community. Meanwhile, 
there was a real problem. 

Although the science of celestial mechanics 
had made great strides, Ceres presented a 
practical problem. The planet had been 
discovered in Taurus and after a few months 
it had moved into the bright western twilight 
and was impossible to observe. The 
mathematicians had too little data to 
construct an accurate ephemeris and there 
was a fear that Ceres might be lost again. 
Into the breach stepped the future giant of 
mathematics, Karl Friedrich Gauss. He  

invented "the method of least squares" which 
enabled him to calculate an accurate orbit. 
Ceres was recovered on December 31st 
exactly where Gauss placed it. The recovery 
was made by Olbers, one of the policemen. 
Olbers followed it whenever he could and on 
28th March 1802  he saw close to Ceres a 
magnitude 7 star he had not seen before. 
After a few hours it had shifted slightly and 
this was the discovery of a second small 
planet at the Titius-Bode distance 28, but 
much smaller than Ceres. Olbers called it 
Pallas. Were there more to be found? Olbers 
guessed there were and suggested they were 
the remnants of an exploded larger planet. If 
so, all the pieces should pass through certain 
points. Olbers pointed to Virgo and Cetus as 
likely locations. On September 1st 1804 
another small planet, Juno, was discovered 
in Cetus by Karl Ludwig Harding another of 
the original policemen. Olbers was again on 
the ball in 1807 when he discovered Vesta. 
The world waited nearly forty years for the 
next one, Astraea, discovered by Hencke in 
1845. They were known as "minor planets" or 
"asteroids". 

And what about the Titius-Bode Law? When 
Neptune was discovered its distance was not 
what might have been expected. Also, it is 
believed there were never enough asteroids 
to form a respectable planet. The law is now 
generally considered to have been a 
coincidence of numbers. It has also been 
stated that the first term of the basic series 
should be 1.5, not zero. This would give a 
value of 5.5 for Mercury which would be 
unacceptable. 

Now we know of myriads of bodies between 
Mars and Jupiter and beyond these limits. 
There are also the trans-Neptunian objects 
which include bodies much larger than Ceres. 
Where we had planets and asteroids we now 
have planets, asteroids and  "dwarf planets". 
Ceres has been promoted to and Pluto 
reduced to dwarf planet status. And all this 
ferment and triumph of the human mind has 
taken place on what is little more than a dust 
mote in a fraction of a second in the general 
scale of the universe. But maybe that dust 
mote is the only one that really matters. 
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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 . . €30   Concession . . €20   
                                           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 2015)     

                  Useful Web Sites 
 
General 
 
Sky-High includes update 
  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: 
  http://britastro.org 
 
DIAS (with details of public nights at Dunsink Obs.) 
 http://www.dias.ie 
 
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 
 
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/ 

Sky-High 2015 availability: 
 
 

1. By post to “Sky-High 2015”, c/o 146 Santry Close, Santry, 
    Dublin 9. Please add €1 to the cover price of €5 for p & p. 
 

2. At meetings in the early part of the year, at €5. 
 
3. Sky & Scopes astronomy shop, Swords, Co Dublin. 
 
 

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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Front Cover: Total Lunar Eclipse, 21 Decem-
ber 2010,  taken with a 130 mm refractor. 
Some thin cloud present. Exposure 8 s at ISO 
400.  
 
Taken just before totality, as the last bit of 
sunlight illuminated the eastern lunar limb. 
Photo by John O’Neill. 
 
1: The Milky Way from Ballinskelligs, Co 
Kerry. DSLR camera with a zoom lens at 20 
mm. Exposure 25 s at ISO 6400.  
 
Towards the bottom, is the centre of our 
Galaxy. Photo by John Flannery. 
 
2: Large sunspot. 24 October 2014. 85 mm 
refractor. 1/1000 s at ISO 800. Solar filter 
used. 
 
This was the largest sunspot is many years and 
was easily visible to the protected eye 
without a telescope. Photo by John O’Neill. 

Gallery 
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