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Foreword

Contents

We send greetings to all fellow astronomers and
welcome you to this, the twenty-seventh 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. If you
would like to clarify your understanding of anything
feel free to contact us at the Society e-mail address:
irishastrosoc@gmail.com. Any updates or errata will
be posted on the Sky-High 2019 web page (see page
27). Please acknowledge any use of Sky-High 2019.
We now have an ISSN number (2565-6147).
The times of sunrise, variable star minima etc. are
from software by J. O’Neill. The planetary charts
were generated using Guide 9.1. LPV maxima are by
Elizabeth Waagen (Senior Technical Assistant,
AAVSO).
We thank the following contributors for their articles
or images: Derek Buckley, Patricia Carroll, John
Dolan, Deirdre Kelleghan, Michael Murphy and James
O’Connor. All the remaining articles or images, apart
from the Night Sky Primer originally written by Liam
Smyth, were by the Editor. Also thanks to Sara Beck,
Patricia Carroll and Liam Smyth for proof-reading.
Wishing you clear skies for 2019,
Editor, John O’Neill
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The Irish Astronomical Society
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 astronomical interest.
Members have joined expeditions to observe several total solar eclipses world wide. Also note, the
printed Sky-High is a free benefit of IAS
membership.

The Society also has a well stocked library of
books, journals and videos that members can borrow as well as access to a number of telescopes
that can be loaned for a period.
A number of IAS members have made their own
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 telescopes.
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 intervals, usually by the seafront at both Sandymount
and Clontarf in Dublin (see IAS website for details).
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Your Night Sky Primer
As with any hobby, astronomy seems to have its
own set of terminology designed to confuse. However, with a little patience you'll soon pick up the
jargon and be well on the way to knowing your way
around the sky.

a small telescope, you will need a more detailed
map showing all stars to at least sixth magnitude. A
handy atlas is the Pocket Sky Atlas (by R. Sinnott)
published by Sky & Telescope (for about €17). This
plots stars to magitude 7.6 and some 1,500 deep sky
objects.

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 follows that we see different constellations in different seasons, but over a year we see all that portion
of the heavens that can be seen from Ireland.

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 degrees (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 outstretched hands or twice as many closed fists will
take you from the horizon to zenith. If you know the
Plough you will find that its overall length is rather
more than one outstretched hand - it is almost 25°.

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 visible at any time of the night, any time in the year.
You could get away with using the monthly charts
published in newspapers but there are a 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 confusing unless you tippex them out. When learning
the constellations check first from the monthly
notes if there is a bright planet in the area.

Some familiarity with angular measure is necessary
to find your way easily about the sky.

Positioning in the sky

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

Starting at any landmark and going right around the
horizon is three hundred and sixty degrees. The azimuth of an object is a measure of its position relative to the horizon as measured from true north
which starts at 0° with due east being 90° and so
on. Going from a point on the horizon straight up to
the point overhead - the zenith - is ninety degrees
and a measure of altitude.
Astronomers use a kind of celestial longitude and latitude called right ascension and declination to plot
accurately the position of an object in the sky. The
basis for this system is the equator and the poles.

Page 3

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.

A note on time
Times throughout Sky-High are given in Universal
Time (UT), unless otherwise noted. This is the 24hour 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 celestial meridian is an imaginary line that
starts at the north point of the horizon, rises directly through the North Celestial Pole (NCP) to the
zenith and then continues on down to the southern
point of the horizon. The NCP is less than one degree from Polaris, the Pole Star.

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 further out. The major planets are always to be found
in the zodiac - a band centred on the ecliptic. The
ecliptic is the sun’s path on the celestial sphere.
Mercury and Venus seem to swing from one side of
the Sun to the other but as viewed from Earth they
never get further away than the positions known as
greatest elongation. The other planets can be anywhere in the zodiacal band.
The moment when Mercury or Venus are directly between 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. Obviously, the other planets outside our orbit can only
pass through superior conjunction.
When outer planets are in opposition they are opposite the Sun to us and are on the celestial meridian
(the southern part – from Ireland) at midnight.

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 brightness. 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. Modern 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

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 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.

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.

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.

Page 4

Sky Diary 2019
January
1/2

433 Eros (mag 9.1) lies 1.1° E of
Lambda Per (mag 4.3) at about 0 h.

2

Saturn at solar conjunction.

2

Crescent Moon lies 5° W of Venus
(mag -4.6) in the dawn.

3

Earth at perihelion, 0.98 au.

3

Jupiter (mag -1.8) lies 2.0° S of the
crescent Moon low in the dawn.

3/4

Quadrantid meteors peak.

6

Venus at greatest elongation, 47° W in
the morning sky.

13/14 The gibbous Moon lies in the Hyades
(see graphic on page 8).
Saturn (mag 0.6) lies 1.1° S of Venus
(mag -4.2) very low in the dawn.

19

Moon at nearest perigee (356,761 km)
of the year.

19

Nearest full Moon of the year (356,842 km).

27

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

March

6

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

11

Pluto at solar conjunction.

15

433 Eros passes nearest the Earth (0.21
au), mag 9.1.

17

Aldebaran (mag 1.0) lies 0.6° S of the
gibbous Moon this evening.

21

Total Lunar Eclipse visible from Ireland.
See page 13 for details.

22

18

7

Neptune at solar conjunction.

11

Only Callisto is visible from 05:27 UT,
as the other Galilean moons of Jupiter
are eclipsed, occulted or transiting.

15

Mercury at inferior conjunction.

17/18 Double shadow transit (Io joins
Ganymede) on Jupiter at 05:31 UT.
18/19 Regulus (mag 1.4) lies 1.5° S of the
almost full Moon.

Jupiter (mag -1.8) lies 2.4° S of Venus
(mag -4.4) in the dawn.

20

Vernal (or Spring) Equinox at 22:00 UT.

23

Spring equinox on Mars northern
hemisphere.

25

136472 Makemake at opposition in
Coma, mag 17.0. It lies 52.6 au from
the Sun.

23

Regulus (mag 1.4) lies 1.5° S of the just
past full Moon in the morning.

30

Mercury at superior conjunction.

27

31

Venus (mag -4.3), crescent Moon and
Jupiter (mag -1.9) are in a line, low in
the dawn.

Jupiter (mag -2.2) lies about 1° SW of
the nearly last quarter Moon this
morning.

29

Saturn (mag +0.5) lies 40' N of the
crescent Moon during dawn.

31

Irish Summer Time starts at 1 h civil
time (01:00 UT). Clocks go forward one
hour.

February
5

Moon at furthest apogee (406,555 km)
of the year.

6

532 Herculina at opposition in Leo, mag
8.9.

13

Uranus (mag 5.8) lies 1.0° S of Mars
(mag +1.0).

April
4

Mars (mag +1.5) lies between the
Pleiades and Hyades clusters.

5

7 Iris at opposition in Corvus, mag 9.4.
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Sky Diary 2019 (cont.)

9

Aldebaran (mag 1.0) lies just over 2° SW
of the crescent Moon in the dusk.

18

Mars (mag +1.8) lies 14' SW of Mercury
(mag +0.1) low in the dusk.

10

2 Pallas at opposition in Boötes, mag 7.9.
That evening it passes less than 2' E of
Eta Boo (mag 2.9).

20

Summer Solstice at 15:55 UT.

23

Mercury at greatest elongation, 25° E in
the evening sky.

25

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

11

Mercury at greatest elongation, 28° W.

13

The gibbous Moon skims the south edge
of M44 (Praesepe) this evening.

21

Easter Sunday.

22

Uranus at solar conjunction.

July

22/23 Lyrid meteors peak.
28

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

May

2

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

2

18 Melpomene at opposition in Scutum,
mag 9.2.

3/4

Ganymede lies 20” N of Io just before 0 h.

4

Earth at aphelion, 1.02 au.

6

Eta Aquariid meteors peak.

6/7

HIP 94510 (mag 7.0) lies 2.5' S of Saturn.

9

Lunar (north edge; crescent moon)
grazing occultation of HIP 36307 (mag
7.1) at about 22:05 UT. The northern
limit passes from the north-west point of
Co Mayo to Courtown, Co Wexford.

9

Saturn at opposition in Sagittarius, mag 0.0.

14

11 Parthenope at opposition in Libra,
mag 9.5.

20

1 Ceres (mag 7.1) passes less than 1° S
of Phi Oph (mag 4.3).

21

Mercury at superior conjunction.

23

Saturn (mag +0.3) lies 2.4° NW of the
gibbous Moon during dawn.

28

1 Ceres at opposition in Ophiuchus, mag
7.0.

June
4/5

Double shadow transit (Europa joins
Ganymede) on Jupiter at 00:29 UT.

10

Jupiter at opposition in Ophiuchus, mag
-2.6.

17/18 Jupiter (mag -2.6) lies over 2° W of the
full Moon tonight.
18

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

13/14 Jupiter (mag -2.5) lies 2° SW of the just
past full Moon tonight.
14

Pluto at opposition in Sagittarius, mag
14.4. It is now 33.8 au from the Sun.

15

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

16

Partial Lunar Eclipse visible from Ireland.
See page 13 for details.

21

Mercury at inferior conjunction.

26

Favourable lunar libration (9.3° on NW
limb).

29

Delta Aquariid (south component)
meteors peak.

29/30 15 Eunomia (mag 8.5) passes 45' S of Beta
Aqr (mag 2.9).

August
7

16 Psyche at opposition in Capricornus,
mag 9.3.

9

Mercury at greatest elongation, 19° W in
the morning sky.
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Sky Diary 2019 (cont.)

9

Jupiter (mag -2.4) lies 1.5° SE of the
gibbous Moon tonight.

12/13 Perseid meteors peak.
13

15 Eunomia at opposition in Aquarius,
mag 8.2.

29 Amphitrite at opposition in Pisces,
mag 8.7.

17

136199 Eris at opposition in Cetus, mag
18.7. It lies 96.0 au from the Sun.

18/19 Zeta Tau (mag 3.0) occulted by the 20
day old moon, reappearance at 01:14
UT.

14

Venus at superior conjunction.

17

39 Laetitia at opposition in Capricornus,
mag 9.1.

23

Favourable lunar libration (8.7° on NW
limb).

23/24 Delta1 Tau (mag 3.8) and Delta2 Tau (mag
4.8), in the Hyades, are occulted by the
23 day old moon; reappearance at 03:50
UT and 04:13 UT respectively.
26

13

20

Mercury at greatest elongation, 25° E.

20/21 Lunar (north edge; last quarter moon)
grazing occultation of HIP 37579 (mag
7.1) at about 05:28 UT. The northern
limit passes from Roundstone, Co Galway
to Clontarf, Dublin.
21

Orionid meteors peak.

25

9 Metis at opposition in Cetus, mag 8.6.

27

Irish Summer Time ends at 2 h civil time
(01:00 UT). Clocks go back one hour.

28

Uranus at opposition in Aries, mag 5.7.

Mars at aphelion, 1.67 au.

September
2

Mars at solar conjunction.

4

Mercury at superior conjunction.

6

135 Hertha at opposition in Aquarius,
mag 9.5.

4/5

4 Vesta (mag 6.5) passes less than 20' S
of Omicron Tau (mag 3.6).

6/7

Neptune (mag 7.8) less than 1' SW of Phi
Aqr (mag 4.2). The next night the planet
lies about same distance east.

5

Taurid (south component) meteors peak.

9

Jupiter without visible satellite from
12:15-12:55 UT visible from Pacific
Ocean regions. This event is not visible
from Ireland.

November

7

Neptune at opposition in Aquarius, mag
7.8.

14

Furthest full Moon of the year (406,247 km).

11

Mercury at inferior conjunction.

23

Autumnal Equinox at 07:51 UT.

11

22/23 36 Gem (mag 5.3) occulted by the 24 day
old moon, reappearance at 01:37 UT.

Transit of Mercury, visible from Ireland.
See page 14 for details.

12

4 Vesta at opposition in Cetus, mag 6.5.

26

Regulus (mag 1.4) lies over 3° below the
crescent Moon before dawn.

12

Taurid (north component) meteors peak.

28

21 Lutetia at opposition in Pisces, mag
9.4.

13/14 The just past full Moon lies in the Hyades
tonight.
15/16 Mu Gem (mag 2.9) occulted by the 19 day
old moon, reappearance at at 02:40 UT.

October
5
8

Saturn (mag +0.5) lies 1.2° NE of the first
quarter Moon in the early evening.
Draconid meteors peak.

17/18 Leonid meteors peak.
18/19 Lunar (north edge; nearly last quarter
moon) grazing occultation of HIP 45510
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Sky Diary 2019 (cont.)

(mag 7.0) at about 00:37 UT. The northern
limit passes from Skellig Michael, Co Kerry
to Brittas Bay, Co Wicklow.
20

Regulus (mag 1.4) lies 3° SW of the last
quarter Moon this morning.

24

Mars (mag +1.7) lies less than 4° S of the
crescent Moon in the dawn.

12

Mars (mag +1.7) lies 15' from Alpha
Librae (mag 2.7) this morning.

13

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

13

Eta Gem (mag 3.3) occulted by the 16
day old Moon, reappearance at 09:15
UT.

24

Jupiter (mag -1.8) lies 1.4° N of Venus
14/15 Geminid meteors peak.
(mag -3.9), extremely low in dusk. Look 40
20
Gamma Vir (mag 2.7) lies 1.7° SW of
min after sunset, binoculars will help.
the just past last quarter Moon this
25
Mercury (mag -0.4) lies 2.5° W of the very
morning.
thin crescent Moon in the dawn.
21
Comet 289P/Blanpain at perihelion,
25/26 9 Metis (mag 9.3) passes less than 0.5° N
0.96 au.
of Nu Psc (mag 4.4).
22
Winter Solstice at 04:21 UT.
28
Mercury at greatest elongation, 20° W in
22/23 Ursid meteors peak.
the morning sky.

December
5

33 Psc (mag 4.8) occulted by the 9 day old
Moon, disappearance at 18:04 UT.

11

Saturn (mag 0.6) lies 1.8° N of Venus
(mag -3.9) low in the dusk.

26

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

27

Jupiter at solar conjunction.

30

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

Taurus

The Gibbous Moon in the Hyades
at midnight on 13-14 February
(from Guide 9.1)
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New

Phases
of
the
Moon
2019

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Aug
Sep
Oct
Nov
Dec

6
4
6
5
4
3
2
1
30
28
28
26
26

First Quarter
1
21
16
8
22
10
19
3
10
18
3
15
5

28
04
04
50
45
02
16
12
37
26
38
06
13

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan

14
12
14
12
12
10
9
7
6
5
4
4
3

6
22
10
19
1
5
10
17
3
16
10
6
4

Full

46
26
27
06
12
59
55
31
10
47
23
58
45

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

21
19
21
19
18
17
16
15
14
13
12
12

5
15
1
11
21
8
21
12
4
21
13
5

Last Quarter
16
54
43
12
11
31
38
29
33
08
34
12

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

27
26
28
26
26
25
25
23
22
21
19
19

21
11
4
22
16
9
1
14
2
12
21
4

10
28
10
18
34
46
18
56
41
39
11
57

Sunrise and Sunset 2019
Nautical Twilight
Date
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Apr
Apr
Apr
Apr
Apr
Apr
Apr
May
May
May
May
May
May
May
May
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun

1
5
9
13
17
21
25
29
2
6
10
14
18
22
26
2
6
10
14
18
22
26
30
3
7
11
15
19
23
27
1
5
9
13
17
21
25
29
2
6
10
14
18
22
26
30

Sunrise
08:40
08:39
08:37
08:34
08:30
08:26
08:21
08:15
08:08
08:01
07:54
07:46
07:38
07:29
07:20
07:11
07:02
06:52
06:43
06:33
06:23
06:14
06:04
05:55
05:45
05:36
05:27
05:18
05:09
05:00
04:52
04:44
04:36
04:29
04:22
04:17
04:11
04:07
04:03
04:00
03:58
03:57
03:56
03:57
03:58
04:01

Sunset
16:17
16:21
16:27
16:33
16:40
16:47
16:54
17:02
17:10
17:18
17:26
17:34
17:41
17:49
17:57
18:04
18:12
18:19
18:27
18:34
18:41
18:49
18:56
19:03
19:11
19:18
19:25
19:33
19:40
19:47
19:54
20:01
20:08
20:14
20:21
20:27
20:33
20:38
20:43
20:48
20:51
20:54
20:56
20:57
20:57
20:56

Begin
07:13
07:12
07:11
07:09
07:07
07:03
06:59
06:54
06:49
06:42
06:36
06:29
06:21
06:13
06:05
05:56
05:47
05:38
05:28
05:18
05:08
04:57
04:47
04:36
04:25
04:14
04:03
03:52
03:41
03:30
03:18
03:07
02:56
02:45
02:34
02:23
02:13
02:03
01:54
01:46
01:39
01:34
01:31
01:31
01:33
01:38

Nautical Twilight

End

Date

17:45
17:49
17:53
17:58
18:04
18:10
18:16
18:23
18:29
18:36
18:43
18:50
18:58
19:05
19:12
19:20
19:27
19:35
19:42
19:50
19:58
20:06
20:14
20:22
20:31
20:40
20:49
20:58
21:08
21:18
21:28
21:39
21:50
22:00
22:11
22:22
22:33
22:44
22:54
23:03
23:12
23:18
23:22
23:24
23:22
23:18

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec

4
8
12
16
20
24
28
1
5
9
13
17
21
25
29
2
6
10
14
18
22
26
30
4
8
12
16
20
24
28
1
5
9
13
17
21
25
29
3
7
11
15
19
23
27
31

Sunrise
04:04
04:07
04:12
04:17
04:22
04:28
04:34
04:41
04:47
04:54
05:01
05:08
05:15
05:22
05:29
05:36
05:43
05:50
05:56
06:03
06:10
06:17
06:24
06:31
06:38
06:45
06:53
07:00
07:08
07:16
07:23
07:31
07:38
07:46
07:53
08:00
08:07
08:13
08:19
08:25
08:29
08:33
08:37
08:39
08:40
08:40

Sunset
20:55
20:52
20:49
20:44
20:39
20:34
20:27
20:21
20:13
20:06
19:58
19:49
19:41
19:32
19:22
19:13
19:03
18:54
18:44
18:34
18:24
18:14
18:05
17:56
17:46
17:37
17:28
17:19
17:10
17:01
16:53
16:46
16:39
16:32
16:26
16:21
16:16
16:12
16:09
16:07
16:06
16:06
16:07
16:09
16:12
16:15

Begin
01:45
01:54
02:03
02:14
02:24
02:35
02:46
02:57
03:07
03:18
03:28
03:38
03:47
03:56
04:05
04:14
04:22
04:30
04:38
04:46
04:54
05:01
05:09
05:16
05:24
05:31
05:38
05:45
05:51
05:58
06:05
06:12
06:18
06:25
06:31
06:37
06:43
06:48
06:53
06:58
07:02
07:06
07:09
07:11
07:12
07:13

End
23:12
23:04
22:56
22:46
22:36
22:25
22:15
22:04
21:53
21:42
21:30
21:19
21:08
20:56
20:45
20:34
20:23
20:12
20:01
19:51
19:41
19:30
19:20
19:10
19:01
18:52
18:43
18:34
18:26
18:18
18:11
18:05
17:59
17:53
17:48
17:44
17:41
17:38
17:36
17:35
17:34
17:35
17:36
17:38
17:40
17:44

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 the horizon). The end of civil twilight (when the Sun is 6° below the horizon) occurs about midway between
sunset and the end of nautical twilight.
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The Planets in 2019
Mercury, the elusive innermost planet, can be
seen (given a clear horizon) without too much difficulty if you look at the right date and time.
In late February and into the beginning of March,
the planet has its best evening apparition. The
graph, below, shows Mercury’s position in the sky
relative to the horizon at the end of civil twilight
(when the Sun is 6° below the horizon) for this apparition. This occurs at about 35 minutes after
sunset at this time of year. Best visibility occurs
about the 23rd February. At that time the magnitude is –0.8. Towards the end of the apparition,
Mercury fades rapidly, already to mag +2.3 on
March 8th.
Mercury is visible in the morning sky around the
middle of August. Greatest elongation (19°)
occurs on the 9th August, but best visibility occurs
about a week later. Look low in the sky S of NE
about 45 minutes before sunset.
During inferior conjunction on 11th November Mercury will transit the Sun. See the article on page
14.
The best morning apparition of the year occurs in
late November and early December. Best visibility
occurs around the 28th November, when the
planet’s magnitude will be –0.7. Look 7° up in the
SE about 40 minutes before sunrise.
Venus appears only early and late in the year.
As the year opens it is well placed in the

morning sky with greatest elongation occurring on
6th January. The planet is then 25” in apparent diameter and magnitude –4.6. Thereafter, the
planet will gradually decline in height towards the
horizon and during March it will sink in towards
the sunrise glow.
During the autumn the planet will be very slow to
appear in the evening sky and it is not until late
November that it will be well seen low in the SW.
Towards the end of the year it will be a fine
“Christmas Star”. Its phase is then 0.84 (gibbous)
and the apparent diameter is 13”. The
magnitude is –3.9.
Mars is in conjunction this year on 2nd September. As the year opens, it lingers in the evening
sky in Pisces. It is then mag +0.5 and 7” across,
a far cry from last summer (then –2.8 and 24”
respectively). By early May it sinks into the twilight glow. In December the planet reappears
as an obscure mag +1.6 object low in the dawn
sky in Libra.
Jupiter comes to opposition on 10th June. It is
then in Ophiuchus. This is the southernmost opposition in its 12 year orbital cycle. Jupiter’s magnitude is then –2.6 and the apparent equatorial diameter is 46”. Solar conjunction occurs on 27th
December.
A good quality small telescope should show the
dusky belts, the Great Red Spot (GRS) and
Jupiter’s four large (known as the Galilean)
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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 2018 both the North and South Equatorial
Belts were plainly visible. Favourable transits
of the GRS are given in the table on the next
column. In recent years the spot has been a
pale salmon colour.

After the summer, Saturn is too low for any
effective observation.
Uranus comes to opposition on 28th October
(at magnitude 5.7) in south-west Aries. As the
declination is 12½° north, might some reader,
given dark transparent 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.

On nights of good seeing, when the planet is
near the meridian, a small to moderate telescope may show considerable detail on the
disc of Jupiter.
This year the Galilean moons periodically pass
in front of and behind Jupiter, but their shadows on the disc of Jupiter itself are actually
easier to see. Particularly well placed double
shadow transits are given in the Diary. Also the
moons fade as they pass into the shadow of
the planet. By the time phenomena of Callisto
reoccur in November, Jupiter is too near conjunction for any to be visible.

Neptune comes to opposition on 10th September at magnitude 7.8. It is then in Aquarius at
declination 6° south. It then lies about 6’ WSW
of the 4.2 magnitude star Phi 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. Binoculars in a reasonably dark sky should be all
that’s needed.

Saturn comes to opposition on 9th July in
Sagittarius. It is then at 22° S declination,
allowing only a few brief hours through a lot of
atmosphere to view the planet. At opposition
its magnitude is 0.0. The apparent (equatorial)
diameter of the planet’s disc is then 18.4”. As
Saturn is noticeably flattened, the polar
diameter is 2” less.

Pluto appears as a faint stellar object of magnitude 14.4 when it comes to opposition on
14th July. It now lies 22° south of the equator.
The planet has now cleared east of the dense
star fields of Sagittarius. At opposition it is
1.8° east and a little south of the 5.6 magnitude star 50 Sagittarii. Since perihelion in
1989, the opposition magnitude has continued
to decline, losing 0.6 magnitude since then.

At opposition the ring plane is tilted 24° from
Earth, giving a fine view of them. Most prominent is the ‘B’ ring. Separating this from the
outer ‘A’ ring is Cassini’s division. This year,
where the inner faint ‘C’ ring crosses the
planet, it is difficult to see, as the shadow of
the bright rings coincides with it.

Jupiter’s Great Red Spot
Transit times in 2019

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 (10.9) 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
the planet 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.

Date

Time

28 Mar

4:20

14 Apr
26 Apr

3:21
3:13

1
13
18
23
30

2:21
2:13
1:20
0:27
1:12

May
May
May
May
May

Date
4
11
16
23
28

Jun
Jun
Jun
Jun
Jun

Time
0:18
1:03
0:11
0:56
0:03

Tabulated are GRS transit times, when Jupiter is at least 12° high
in a dark sky. The Spot is assumed to lie at longitude 292° (Jovian
System II), as it was in October 2018. 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).
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Uranus

Neptune

Charts generated using Guide 9.1
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Eclipses in 2019
The highlight of the eclipse year is the Total Lunar Eclipse in January.
Partial Solar Eclipse 6th January

Argentina, but the Sun is even lower (11°)
there.

A partial eclipse of the Sun is visible across NE
Asia. Maximum eclipse occurs in Siberia at
01:41 UT, the magnitude is then 71%. Nothing
of the event is visible from Ireland.

The partial phase is visible from the south
Pacific and most of S. America. Nothing of
the event is visible from Ireland.

Total Lunar Eclipse 21st January

Partial Lunar Eclipse 16th July

Given a clear sky, a fine total lunar eclipse
will be visible on the morning of 21st January.
The complete duration is visible across the
western fringe of Europe and the Americas.
The eclipsed Moon lies in western Cancer.

As the Moon rises (at 20:40 UT from Dublin),
the moon will already be in eclipse. The
maximum magnitude is 65% and takes place
at 21:32 UT, then the Moon is just 4.5° high
from Dublin. The partial phase ends at 23:00
UT.

Times in the table are given in UT (hh:mm).
The altitude is for Dublin, the moon will be a
little higher in the west of the country.

All of the partial phase will be visible over
Africa and western Asia.

Try some photography. Place the camera on a
tripod, focus on infinity and zoom in. Range
through different exposures, especially as the
moon will be low on the horizon. You can either expose for the umbra or the penumbra.

Annular Solar Eclipse 26th December
A partial eclipse of the Sun is visible across
the south and SE of Asia. Maximum eclipse
occurs just south of the Malay peninsula at
05:18 UT, the magnitude is then 97%.

Total Solar Eclipse 2nd July
A total eclipse of the Sun occurs over the Pacific Ocean, Chile and Argentina. Greatest
eclipse occurs at 19:23 UT in the Pacific (4 min
33 s).
In Chile, La Serena experiences 2 min 14 s of
totality. The best weather prospects are in W

The path of annularity runs from Arabia, S.
India sub-continent, Sumatra, S. Malaya,
Borneo and out into the Pacific Ocean.
The partial phase is visible from nearly all of
Asia and northern Australia. Nothing of the
event is visible from Ireland.

Total Lunar Eclipse 21 January
contact

time

alt.

Penum. phase begins

P1

02:36

48.6

Partial phase begins

U1

03:34

41.5

Total phase begins

U2

04:41

32.3

Greatest

05:12

27.8

Total phase ends

U3

05:43

23.3

Partial phase ends

U4

06:51

13.6

Penumbral phase ends

P4

07:48

5.8

Mid Eclipse
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Comet in 2019
A rather poor year for comets. Any
unexpected bright comet will be featured on
the Sky-High update web page.
46P/Wirtanen
As the year opens, this comet remains on view, as
it moves eastwards in northern Lynx. It should
then be a large low surface brightness object.
Instruments with narrow a field-of-view may fail
to show the comet! Perihelion occurred on 12th
December 2018 and a few days later it passed just
0.078 au by the Earth. It passes 1.3° S of the mag
3.3 star Omicron Ursae Majoris on the morning of
11th January.
This comet was discovered by Karl Wirtanen at
Lick Observatory on Mount Hamilton in California,
USA in 1948. The current period is 5.4 years.

46P/Wirtanen on 5th December 2018. 70 mm
refractor with a Canon 760D DSLR. Exposure 30 x 60 s.
By Michael Murphy.

Transit of Mercury 2019
From Ireland, we see most, but not all, of the
transit as Mercury moves across the face of the
Sun on 11th November. The Sun sets before
Last (also called 4th) Contact.

the Sun and sunset for four sites around the
country.
The entire transit is visible in the east of N.
America, throughout S. America, nearly all of
Antarctica, the extreme west of Africa and
the western Canary Islands.

The apparent size of Mercury is just 10 seconds of arc, much smaller than a transit of Venus, so an optical instrument will be needed.
The telescope must be suitably protected with
a solar filter on the front of the telescope.

The last transit of Mercury (which was also
visible from Ireland) occurred on 9th May
2016 and the next one will not occur until
2032. This will also be visible, at least in
part, from Ireland.

The box, at below right, gives times details for
Ireland. The table, below, gives the position of
Transit of Mercury 11 November
Alt at 1st
°

Azi at 1st
°

Alt at Max
°

Azi at Max
°

Generally throughout Ireland

Sunset
UT

1st Contact: 12:35:38 UT
(P.A. 110.1°)
2nd Contact: 12:37:10 UT
(P.A. 110.0°)

Dublin

19.0

186.7

8.2

225.5

16:32

Belfast

17.7

187.0

7.2

225.6

16:25

Cork

20.6

184.5

10.2

223.7

16:46

Galway

19.2

183.9

9.4

223.0

16:43

Maximum:
These times
Dublin, but
more than a
ference for
country.

15:19:46 UT
are exact for
there is not
2 second difthe rest of the

1st contact is when Mercury first touches the sun. 2nd contact is when all of Mercury is just on the solar disc. ‘Maximum’ is the time
when Mercury is closest to the centre of the solar disk. PA is the position angle of the contact.
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Meteor Showers in 2019
The highlights of the year are the Quadrantids and the Orionids.

The year opens with an display of the
Quadrantids. With the moon at new, this
gives excellent prospects. The radiant, in
northern Boötes, is best placed before dawn.
Wrap up well – don’t let the (usually) cold
weather at this time of year put you off.
The Lyrids, in April, have unfavourable
moonlight conditions at maximum. The radiant is high up in the SE before dawn.
The full Moon severely effects the Perseids
this year. Maximum is predicted to occur on
the morning of 13th August. These meteors
are bright and fast with a number leaving
brief trains.
A few Draconids may be observed on the
night of 8th-9th October. The waxing gibbous
Moon will interfere.
In October, the Orionids are a moderately
good shower. The radiant lies 4° W of
Gamma Geminorum. This year, the waning
crescent Moon has only a little detrimental
effect.

The Taurids have a double radiant, peaking
on the 5th November (south component) and
the 12th (north component). They are slow
meteors. The Moon is unfavourable for the
north component.
No outburst is predicted for the famous
Leonids this year. The nearby waning
gibbous Moon to the radiant will dampen the
number of meteors seen. The radiant is on
the meridian as the morning sky begins to
brighten.
The Geminids (maximum on 13th-14th December) are unfavourable, with a bright Moon
just past full. Nevertheless, a meteor watch
should be rewarded with a number of bright
meteors. They are slow meteors.
Also in December are the rather poorly observed Ursids which peak on the 22nd. The
Ursid radiant is close to Beta Ursae Minoris
(proper name Kochab) and so is circumpolar.
This year there is no Moon interference.

Meteor Showers of 2019
Shower

Activity Period

Date of Max

Moon’s Age
at Max

ZHR

Parent Body

4 03

28

120

196256 (2003 EH1)

Apr 22 16

17

20

C/1861 G1 Thatcher

6 14

3

60

1P/Halley

S δ Aquarids 15 Jul - 20 Aug

Jul 29 10

0

20

Possibly 96P/Machholz

Perseids

Aug 13 07

14

90

109P/Swift-Tuttle

Oct

10

20

21P/Giacobini-Zinner

m

Quadrantids
Lyrids
η Aquarids

Draconids
Orionids
N Taurids
Leonids
Geminids
Ursids

1 -

6 Jan

18 - 25 Apr
24 Apr - 20 May

23 Jul - 20 Aug
7 – 10 Oct

Jan

May

d

h

8

16 Oct - 30 Oct

Oct 22 06

24

20

1P/Halley

1 Oct - 25 Nov

Nov 12 17

15

15

2P/Encke

15 - 20 Nov

Nov 18 23

21

20

55P/Tempel-Tuttle

7 - 17 Dec

Dec 14 14

17

120

3200 Phaethon

17 - 25 Dec

Dec 23 03

26

10

8P/Tuttle

The Zenithal Hourly Rate (ZHR) is the theoretical rate seen by an alert observer, in a cloud-free sky, with the
radiant at the zenith, in a sky with naked-eye zenith limiting mag of 6.5 (i.e. no moon light, haze or light pollution).
It is very rare such conditions are met. The Moon’s Age is the number of days since new moon.
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Asteroids in 2019
433 Eros was at opposition on 7th December
2018 at mag 9.7. However, as its distance from
the Earth and Sun continues to decrease, it
does not peak in brightness until early January
(mag 9.1). It is then moving southwards in E
Perseus. We will have to wait until 2049 for
Eros to break magnitude 10 again.
532 Herculina is at opposition in NW Leo at
mag 8.9 on 6th February.
7 Iris is best seen in early April, then in Corvus.
Then only reaching mag 9.4, this is one of Iris’
poorest (aphelic) oppositions.
th

2 Pallas comes to opposition (mag 7.9) on 10
April, well north of the ecliptic in Boötes. On
that date it is only 8’ SE of 2.7 mag star Eta
Boötis. For its path see chart below.

1 Ceres is at opposition on 28th May on the
border of Ophiuchus and Scorpius. The mag 7.0
object then lies 8.9° N of Antares.
18 Melpomeme reaches mag 9.2 at opposition
on 2nd July. It then lies 0.9° SE of Alpha Scuti.
16 Psyche is at opposition on 7th August. The
9.3 mag asteroid then lies 1.9° NNW of Theta
Capricornii. Do not confuse the asteroid with
the near-by 7.8 mag star HIP 103847.

15 Eunomia is fairly bright (mag 8.2) when it
reaches opposition in mid August. It then lies
in Aquarius.
39 Laetitia is a mag 9.2 object when at
opposition on 17th August. It then lies in NE
Capricornus, 2.3° S of Xi Aquarii. It was
discovered by Jean Chacornac at Paris
Observatory in 1856.
Similar sounding 21 Lutetia comes to
opposition on 28th September. The mag 9.4
object is then in Pisces.
29 Amphitrite is at opposition on 13th
October at mag 8.7. Six days later it passes
3.4° N of 4.3 mag star Epsilon Piscium. This
asteroid was discovered in 1854 by German
astronomer Albert Marth (1828-97) in London.
Later in his career, Marth worked at Markree
Observatory, Co Sligo.
9 Metis comes to opposition on 25th October
right on the border of Cetus and Pisces. It is
then mag 8.6. Metis was discovered by
Andrew Graham at Markree Observatory in
1848.
4 Vesta is at opposition on 12th November, in
Cetus (1.8° SW of Omicron Tauri). At mag 6.5
it should be an easy binocular object.

2 Pallas in Spring 2019
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Variable Stars in 2019
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 visually. 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.

Khi Cygni does not reach a maximum this year.
It was predicted to be at maximum in December
2018, so it should be easily visible at both the
start and end of the year. Its mean range in
magnitude is 5.2-13.4.
Of the others, the maximum of R Andromedae
will be very well displayed in the early autumn.

LPV Maxima in 2019
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 2019
Date

h

Jan 20

20.8

Aug 21
Aug 23

1.1
22.0

Sep 10
Sep 12
Sep 15
Oct 3
Oct 5
Oct 23
Oct 25
Oct 28

2.8
23.6
20.5
1.3
22.1
3.0
23.8
20.6

Date

h

Nov 15
Nov 17
Nov 20

1.5
22.4
19.2

Dec 8
Dec 10
Dec 30

0.1
20.9
22.7

R
R
V
R
R
S
R
R
R
ο

Date
of Maximum

Leo
Gem
Boo
Vir
Aql
Vir
Ser
Cas
And
Cet

31
21
28
2
26
11
30
30
3
13

Jan
Feb
Feb
Mar
Apr
May
May
Aug
Sep
Nov

Mean Magnitude
Range

5.8-10.0
7.1-13.5
7.0-11.3
6.9-11.5
6.1-11.5
7.0-12.7
6.9-13.4
7.0-12.6
6.9-14.3
3.4- 9.3

The Date of Maximum is the predicted date of maximum based on
AAVSO data as of October 2018. The actual date of maximum in
any particular cycle may be a little earlier or later than the
prediction.
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.

For Algol geocentric times
(UT) are given only to the
nearest 0.1 of a hour in
order to avoid observational
bias.

Novae and Supernovae in 2018
As of late 2018 we note the brightest Nova and
SN for 2018.

The Julian Day Number for 2019 Jan 1.5 is 2458485

Long Period Variables (LPVs)
LPVs 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 and their redness. 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 predicted to be at maximum in
November, then well placed in the evening sky.
In January 2018 it reached magnitude 3.4 at
maximum.

The brightest nova of the year was discovered
by John Seach (Australia) in Circinus on January
19th. It peaked a couple of months later at magV
= 5.7. The brightest northern nova appeared in
Perseus on 29th April 2018. It was discovered, at
its peak magnitude of 6.2, by Yuji Nakamura in
Japan. The object is identical with V392 Persei,
a known dwarf nova. By October 2018 it had declined to 15th magnitude.
The brightest supernova that occurred during
2018 was SN 2018pv. It reached magnitude 12.7
in February 2018. The host galaxy was NGC 3941
in Ursa Major.

Page 17

Featured Variable Star – Omicron Ceti
Omicron Ceti (proper name Mira) is the prototype of the Mira Variables, which are a subset
(showing more regular cycles) of the semiregulars variables.
When David Fabricius discovered this star in
1596 he thought he had discovered a nova.
However, it reappeared again in 1609. Its true
nature was not known until Johannes Holwarda
determined its period in 1638. The star varies
from maximum to maximum in about 11
months. The (mean) magnitude range is 3.4 to
9.3. Note that individual maxima can vary
from mag 2 to 5. Note there is less variation in
the brightness of minima than of the maxima.

point omitted so as not to cause confusion
with star dots. The 5.3 comparison star at the
top of the chart is the star 69 Ceti. Do not
confuse the variable with the 9.3 magnitude
comparison very nearby.
Mira Variables are cool Red Giant stars that
pulsate and change surface temperature over
their cycle. Mira itself has a white dwarf companion. However, the variation we see comes
from the primary Red Giant star. Mira has a
long ‘tail’ of gas that was thrown off by the
star. The image below shows the tail in ultraviolet light.

When at maximum, as in December 2018, it
was visible to the naked-eye. Usually the variable requires binoculars, or when near minimum, a small telescope.

A light curve covering the last five years is
given below. In it are plotted visual estimates
from many observers from around the world,
including some from Ireland, who contributed
to the AAVSO International Database.

An AAVSO comparison chart is given on the
next page. Comparison stars magitudes are
given to one decimal place, with the decimal

This year the maximum is predicted to occur in
mid-November, when Cetus is well displayed
before midnight.
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AAVSO Comparison Chart of Omicron Ceti

The AAVSO also publishes a free Manual for Visual Observing of Variable Stars, which gives much valuable guidance on how to become a proficient variable star observer and how to submit variable star observations to the AAVSO. The Editor is Sara J. Beck.
It can be downloaded at: https://www.aavso.org/visual-observing-manual
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100 Years of the IAU
by Patricia Carroll
Many astronomy and space anniversaries are
being celebrated in 2019. Fifty years have
passed since the first manned Moon landing
and one hundred years since results from the
1919 total solar eclipse were shown to be
consistent with Albert Einstein's General
Theory of Relativity. A less well-known fact is
that 2019 marks the centenary of the
foundation of the International Astronomical
Union (IAU).
In the early 20th century George Hale
suggested that an international organisation be
established to promote co-operation in
astronomy. Projects were becoming so
complicated that a single organisation could
not accomplish them. In addition,
standardisation was needed in various aspects
of astronomy. Eventually the International
Union for Co-operation in Solar Research was
founded in 1905. Meetings were held in Oxford
(1905), Paris (1907), Mount Wilson (1910) and
Bonn (1913). At the Mount Wilson meeting the
brief of the organisation was extended to
stellar as well as solar research. However the
start of World War I halted all international
congresses. In the aftermath of the First World
War international co-operation in the sciences
was being promoted once again. At a meeting
of the International Research Council (now the
International Science Council) in Paris in
November 1918 it was decided to found an
International Astronomical Union, replacing
the International Union for Co-operation in
Solar Research and several other bodies. The
Constitutive Assembly of the International
Research Council was held in Brussels starting
18th July 1918 and the IAU was formally
established on 28th July following.
The IAU is an association of professional
astronomers with both individual and national
members. At present there are over 13,500
individual members and 83 national members.
Ireland joined in 1947 and currently the
Physical, Chemical and Mathematical Sciences
Committee of the Royal Irish Academy (RIA)
represents us at the national level. The work
of the IAU covers a broad range and is divided

The cover of the IAU 1955 General Assembly
programme. (Courtesy of J. O’Neill archives)

into Divisions which in turn contain
Commissions and Working Groups. For example
Division D: High Energy Phenomena and
Fundamental Physics has a Commission on
gravitational wave astrophysics and a Working
Group on supernovae.
In addition to the meetings of the Divisions,
Commissions and Working Groups the IAU holds
regular international symposia as well as a
General Assembly every three years. The
outcomes of these meetings are often quite
obscure and get little publicity. Occasionally
they make the news and members of the
public with just a passing interest in
astronomy become aware of them. The most
notable one concerned the status of Pluto. In
the early 21st century, due to the discovery of
many new trans-Neptunian objects, a Planet
Definition Committee of the IAU Executive
Committee was established. They drew up a
draft proposal for the definition of a planet.
This was debated and modified at the General
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Assembly in Prague in August 2006. After much
discussion members voted to accept a new
definition of a planet.
A planet was defined as "A celestial body that
(a) is in orbit around the Sun
(b) has sufficient mass for its self-gravity to
overcome rigid body forces so that it assumes
a hydrostatic equilibrium (nearly round) shape
(c) has cleared the neighbourhood around its
orbit."
This excluded Pluto which had not cleared the
neighbourhood around its orbit but did
conform with the other criteria. Pluto would
henceforth be known as a dwarf planet.
One of the first tasks that the IAU completed
was to establish the official 88 constellations
that we are familiar with today and also their
boundaries. The boundaries were drawn up in
1930 on behalf of the organisation by the
Belgian astronomer Eugène Delporte. These
follow lines of right ascension and declination
(at epoch 1875) and the constellations cover
the entire sky instead of the previous informal
arrangement. The IAU has a Working Group on
Star Names and a Working Group on Planetary
System Nomenclature. These decide the
"official" names which are used by
astronomers. Of course anyone can name a
star, comet or planet whatever he or she
wishes, but it has no official standing. There
are various themes for naming surface
features. On the Moon, many of the craters
were named in the 17th century and they retain
their original names. Newly named craters are
called after deceased scientists, scholars,
artists and explorers. Craters on the asteroid
951 Gaspra are called after spas; hence you
can find Lisdoonvarna there.
Despite the fact that Ireland only joined the
IAU in 1947, it was announced in Rome at the
8th General Assembly in 1952 that Dublin would
host the 9th General Assembly in 1955. The
inaugural meeting was held in the Ambassador
Cinema on 29th August. Those present included
Otto Struve, President of the IAU, Hermann
Brück, Director of Dunsink Observatory, John
A. Costello, Taoiseach and Eamon de Valera,
leader of Fianna Fáil and instrumental in the

founding of the Dublin Institute for Advanced
Studies. Over 600 astronomers from 41
countries attended, the highest attendance
at a General Assembly up to that time. It was
considered to be "truly international"
according to the newspaper reports due to
the presence of astronomers from the Soviet
Union. Meetings of the General Assembly
were also held at the Mansion House and the
Great Hall of University College Dublin, now
the National Concert Hall. Symposia and joint
meetings were held during the week on
topics as diverse as non-stable stars, radio
astronomy, the large scale structure of the
Milky Way, solar flares and plans for the
International Geophysical Year 1957-1958. At
the end of the meeting it was announced that
the 10th General Assembly would take place
in Moscow in 1958. This again showed the
"truly international" nature of the IAU at the
height of the Cold War.
The most recent General Assembly, the 30th,
was held in August 2018 in Vienna, Austria.
Symposia and Focus Meetings covered areas
including X-ray binaries, the James Webb
Space Telescope, the origins of life in the
Solar System and astronomy outreach. The
assembly also discussed a proposal to rename
the Hubble Law the Hubble-Lemaître Law.
Georges Lemaître, a Belgian priest and
cosmologist, published a paper in French in
an obscure Belgian journal in 1927 on a
theoretical foundation for an expanding
universe, basing his calculations on Einstein's
General Theory of Relativity. This was two
years before Edwin Hubble discovered that
the universe is expanding. Voting did not
take place at the Assembly, which was
attended by just a few hundred members.
Instead all members of the IAU were able to
vote electronically and the result was
announced on 26th October with 78% in favour
of the name change.
However it may take some time for the
astronomical community, particularly the
amateur community, to adopt the new name.
For sentimental reasons, many of us still
regard Pluto as a planet over 12 years since
its demotion.
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Adventures with Comets
by James O’Connor
Still Mysterious: It is now more than 60 years
since I observed my first comet. That was in
April/May 1957 and the comet was ArendRoland. It was a good beginning, as it is one of
the famous ones! Down the years, I have seen
many more – big, small and middle-sized –
some with long tails, some with short tails,
some with none at all. Comets are funny
things. They stand out as special. They are
mysterious. They always were mysterious and
they remain so, though in less fundamental
ways. Intense study, including inspection of
comet nuclei from spacecraft have solved
some problems but have created new ones.
For example, close-up photographs have
shown some nuclei to be pitted all over
(though not from impacts), while others are
quite smooth. Why the difference?
It was not until the year 1949 that Fred
Whipple of the Smithsonian Observatory came
up with his theory involving the recognition of
comets as “dirty snowballs”. Incidentally,
Whipple was no armchair astronomer; he
personally discovered six new comets. His
theory proposed that the nucleus of a comet
consisted of a frozen mass of water and other
ices as well as silicates and other dusty
materials. As a comet approaches the sun, the
solar radiation causes the ice to evaporate and
so frees a lot of dusty material which is swept
outwards by the solar wind to form a tail. If
this dusty material subsequently encounters
the atmosphere of a planet it will be intensely
heated and give rise to a meteor. Studies since
Whipple's time have shown his theory to be
basically sound.
Comets have been studied in all sorts of ways;
close up photographs have been taken, a
missile was sent to impact on one of them and
the results recorded; the “Rosetta” spacecraft
shadowed one of them (P/67 ChuryumovGerasimenko) for several years and even
placed a lander on its surface.
So what problems remain after such intense
investigations? Quite a lot. Theory supposes

that comets were composed of material left
over out of the solar nebula after the sun and
planets had formed. But no-one has explained
the processes in detail and major problems
remain. One of the most obvious is the
question of why, if comets are composed of
deeply frozen material and generally survive
the powerful tidal and heating stresses of
passing close by the sun, they sometimes
partially explode or break up without obvious
cause? Recent examples of such events include
Comet 17P/Holmes which brightened suddenly
by a factor of a million in 2007 and Comet
73P/Schwassmann-Wachmann 3, which split
into several pieces in 1995. The effects of both
of these events were readily observable. The
explosion of Comet 17P/Holmes brought it to
magnitude 2 and I was able to monitor its
subsequent gradual expansion from 2007
October 24 to December 12. On 2006 May 2,
two orbits after its massive fragmentation
event, I was able to see two of the fragments
of the Comet 73P/Schwassmann-Wachmann 3
breakup, still in orbit about the sun. Another
remarkable event occurred in October 1996,
when I watched Comet Tabur, over the course
of a few days, change from being a moderately
prominent object to absolute invisibility.
To be sure, there have been cases where
comets haven't survived close approaches to
the sun or a large planet. Comet ShoemakerLevy broke into many pieces in the course of a
close pass of Jupiter in 1992; the event
changed the orbits of the fragments so that,
on their next visit to Jupiter in July 1994, they
struck the planet itself. The actual impacts
were captured on professional instruments and
we were ourselves able to see their effects in
the form of large dark markings on the Jovian
surface. The marks remained visible until the
approach of the planet to the sun prior to its
conjunction in September dropped the curtain
on the scene. And, of course, there was the
celebrated case of Comet ISON in 2013.
Astronomers were so accustomed to seeing
comets survive close passes of the sun that
they thought it possible that ISON might
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C/1995 O1 Hale-Bopp on 21st March 1997 at 04.27 UT. 70 mm refractor.
Ektachrome 400 slide film. By John O’Neill.

survive a pass which brought it to within a
solar diameter of the sun's photosphere. In
the event, the comet did not survive; it
disintegrated, disappointing many who had
looked forward to a spectacular display after
the perihelion passage.
Another big problem in the theory of comets
is the existence in comet dust of silicate
material the formation of which requires
temperatures in excess of 1,000° C. It is
quite a puzzle to try to figure out how this
material got into comet nuclei if these were
formed in locations cold enough to keep their
ices frozen.
The “Big Ones”: So much for theory! I will
now talk a little about the comets
themselves. I wish to take, first of all, six
comets that I think must be given pride of
place because of the magnificent spectacle
that they presented. I have omitted some
others which, though magnificent in the parts
of the world where they could be favourably
viewed, did not allow people at our latitudes
to see them to advantage (or at all). The
dates given are those of perihelion passage.
Arend-Roland (1957): We had plenty of
warning of the arrival of this comet into the
north-western evening sky. At magnitude 2, it
was a fine object as it moved gradually away

from the sun in the closing days of April and
through May, slowly fading as it did so. It was
exceptional in that when it first came into
view it exhibited a second tail that seemed
to point towards the sun. This odd feature
was explained as being due to an effect of
perspective, caused by the relative positions
of the Earth, Sun and Comet at that
particular juncture. The anomalous tail
comprised larger particles that separated
from the rest of the tail because the
radiation pressure of the sun was less
effective on them in relation to their mass
than in the case of the smaller particles
making up the main tail.
Mrkos (1957): This comet came along
unannounced in early August, appearing
suddenly in the western evening sky. Its
maximum brightness was about the same as
Arend-Roland. However, it was already on
the decline by the time I came to hear of it
and, due to unfavourable weather, I got only
two sightings. The first half of its tail was
bright, the dust and gas tails being
superimposed on each other but, after that,
it changed character. The bright dust tail
ended at that point, leaving only the much
fainter gas tail which was itself divided into
five narrow branches.
Bennett (1970): Like Arend-Roland,
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Bennett's arrival was announced well
beforehand At its brightest it exceeded
magnitude one and its scimitar-like tail was a
dramatic spectacle in the eastern morning sky.
Photographs of it often appear in astronomical
books and magazines. My first view of it was
on March 30, after having been thwarted by
unfavourable weather for several days. I
continued to monitor it until the end of April
as it gradually distanced itself from Earth.
West (1976): Apparently, this comet broke
into four or more pieces during perihelion
passage in late February. The result was that,
when it emerged from the solar glare into the
morning sky it put on a spectacular show.
Unfortunately, the weather was solidly cloudy
here in Ireland and by the time I finally got to
see it on March 15, it had diminished greatly.
It was down to about magnitude 3 and its tail
had reduced to about 5° in length.
Hyakutake (1996): This comet came
unexpectedly on the scene during the period
of the slow development of Comet Hale-Bopp
as the latter slowly edged closer to Earth.
I observed Hyakutake from February 25 to May
21. It achieved first magnitude at its brightest
and had a long, though rather faint, tail. Its
prominence derived mainly from the fact that
it passed within 15 million kilometres of Earth.
Closest approach to Earth was on March 25
when it could be seen close to the “Plough”. It
moved so rapidly across the sky that, two
nights later, it was within 7 degrees of Polaris.
It brightened again a bit later as it approached
the sun but by that time it was too distant and
too close to the solar glare to provide much of
a spectacle.
Hale-Bopp (1997): This comet was remarkable
in that it was discovered visually two years
before perihelion passage. Its orbit was nearly
perpendicular to the plane of the ecliptic. It
never got particularly close to either Earth or
Sun; if it had done the one or the other, it
would have been an awesome sight. However,
even as it was, it reached first magnitude and
was an impressive object from February to
April 1997. It displayed a bright curving dust
tail and a straight blue-coloured gas tail. An
impressive feature in the telescopic view near
the time of perihelion was a set of “hoods”

which were thrown off from the nucleus by the
action of the sun. I observed the comet over
the period 1996 June 8 to 1997 May 13.
Comets with associated meteor showers:
There were many other interesting comets
that I observed down the years – far too many
to describe here. So, by way of presenting a
cross section of comets in an impartial way, I
now propose to describe briefly those
recognised as providing material for specific
meteor showers. By definition, as it were, they
are all periodic comets.
P/Halley: (Associated with η Aquarids and
Orionids): Halley has a period of about 76
years. Its most recent perihelion was in
February 1986, when the opportunity was
taken to send spacecraft to photograph it from
close up. I observed it on numerous occasions
in 1985 and 1986 but circumstances were such
that it never came particularly close to Earth.
After perihelion, it went out of sight for a time
below the southern horizon. It never
brightened beyond about magnitude 4 but
sported a modest tail for a few months near
perihelion.
P/Encke: (Associated with β Taurids): This has
the shortest period of all comets (3.3 years). It
is not often favourably placed for observation
but I have seen it on many occasions as a small
fuzzy spot.
P/Swift-Tuttle: (Associated with Perseids):
When first seen in 1862, this comet was
deemed to have a period of 120 years. Its
return was therefore anticipated in 1982 but it
did not appear and some astronomers
considered it lost. However, Brian Marsden of
the Harvard-Smithsonian Center for
Astrophysics did not accept this. He took up an
earlier suggestion that the 1862 comet could
be identified with a comet observed in China
in 1732 by a Jesuit missioner named Kegler.
This would give the comet an 130-year period
and involve a return in the autumn of 1992.
I had the instinctive feeling that the suggestion
was well founded and mentioned this when
writing the Sky Notes for the August 1992
number of Orbit.
Sure enough, the comet turned up. It was
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found by the Japanese comet hunter Tsuruhiko
Kiuchi on September 26, as a magnitude 10
object in Ursa Major. My first sighting of it (at
about magnitude 8.5) was on October 14. It
was still in Ursa Major, not far from the galaxy
M 101. There was just the hint of a tail
extending to the NNE.
Although it was never brighter than magnitude
6, I found it to be among the most interesting
of comets. It sported a fairly normal tail but
this was put into secondary prominence by
great tufts of material emerging from the
nucleus. As a consequence, its appearance
changed greatly from night to night and I was
very sorry to see it disappear into the sunset. I
got my last view on December 5, when I had to
contend with a bright gibbous moon. At that
stage it sported a fan-like tail, which was very
impressive despite its small overall size and
the interference from the moon and city
lights. Swift-Tuttle was gone for another 130
years but I had seen it scattering the material
for lots of future Perseids!
P/Giacobini-Zinner: (Associated with
Draconids): This comet was the first to be
studied (though not photographed) by a
spacecraft. I got my first view of it on 1985
August 20, just three weeks before it was
approached by NASA's International Cometary
Explorer. It was of about magnitude 7 at the
time and had a small fan-shaped tail. In
October 1998, two cometary orbits later, I saw
it again; it looked almost exactly the same as
in 1985.
P/Tempel-Tuttle: (Associated with Leonids): I
observed this object just once – on 1998
January 25 in the constellation of Andromeda.
This was after some failed attempts caused by
reliance on a faulty ephemeris in the BAA
Handbook. It was just a fuzzy blob, elongated
in an ENE/WSW direction. I estimated its
magnitude as being between 8 and 9 and its
dimensions as being about 5' x 2'. There was a
degree of condensation towards the centre but
it wasn't pronounced.
Asteroid 3200 Phaethon: (Associated with

Geminids): At this moment the reader may,
perhaps, be inclined to say, “Wait a moment!
Aren't meteor showers supposed to be caused
by the debris shed by comets and isn't your
article about comets? In any event, how could
an asteroid give rise to meteors?” Well, this
seems to be the exception that proves the
rule. Phaeton is permanently catalogued as an
asteroid and shows no signs of cometary
activity. It is one of the “Apollo” group of
asteroids – those whose average distance from
the sun is less than that of Earth. It is about
three miles in diameter and circles the sun
every 1.43 years in a highly inclined and
eccentric orbit. Its perihelion is 0.14 au and its
aphelion 2.60 au from the sun. I have never
seen it, although it can, apparently, come
quite close to Earth on occasion. It rotates on
its axis every four hours. This fact is advanced
in support of its categorisation as an asteroid,
it being considered that a cometary nucleus
wouldn't have the tensile strength to hold
together if rotating at such a rate.
Ernst Opik, an Estonian astronomer who
worked at Armagh Observatory for most of his
career, paid special attention to the “Apollo”
asteroids. He wondered how there could be
still so many of them since, in astronomical
theory, they should, over time, either strike
one of the inner planets or be ejected
outwards by the gravitational forces exerted
by those planets. Theoreticians have been
working on the problem but, as far as I know,
haven't come up with a clear solution.
Then there is the final question about how
Asteroid 3200 was induced to shed all that
gravelly stuff out into space. Perhaps its fast
rotation has something to do with it or maybe
a collision with another body. Who knows?
There's nothing like a bit of a mystery!
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Space Science Missions 2019
China’s Chang’e 4 was launched on 7th
December 2018. Its mission is to perform the
first soft landing on the Moon’s far side,
scheduled for early January. It will also
deploy a rover. Communication with Earth
will be maintained via the Queqiao relay
satellite in the L2 Earth-Moon Lagrangian
Point.
The Chang’e 5, sample return lunar mission,
is tentatively scheduled for late 2019.
India’s delayed Chandrayaan 2 mission is
due to launch in January. It will comprise a
lunar orbiter, lander and rover.
ESA’s BepiColombo (launched in October
2018) continues its long journey to Mercury.
This Spring the probe will return to the Earth
for a gravitational sling-shot.

The TESS observatory was launched in early
2018. It has already detected new exoplanets
in its survey of bright stars. Its uses the transit method which utilises photometry to detect the minute dimming of light from the
parent star as its planets transit (or passes in
front of) the stellar surface.
Another exoplanet mission is ESA’s Cheops.
Launch is due for October-November. It will
carry a 30 cm telescope for the study of
known exoplanets using the transit method.
NASA’s Parker Solar Probe (which was
launched in July 2018) will swoop within 25
million km of the solar photosphere during
the year. Its main instruments measure fields
and particles. Eventually it will aim to reach
within 7 million km by 2024.

NASA’s InSight landed on Mars in November
2018 and will begin its science investigation
of the planet’s seismology and heat flow in
the early part of the year.

ESA’s astrometry observatory Gaia continues
its survey of the positions, parallaxes and
proper motions of stars. In April 2018, Data
Release 2 (DR 2) was released. With this, improved astrometry and also photometry is
coming online.

Japan’s Hayabusa 2 arrived at near-earth
asteroid 162173 Ryugu in the summer of 2018
and continues to fly in formation. It dropped
mini-probes onto its surface and in the
coming spring will drop an impactor and
capture some of the resultant debris for
eventual return to Earth.

Russia’s much delayed Spektr-RG is scheduled to be launched in the spring. Its mission
is to study the sky in far ultra-violet and xrays. It is a collaborative effort with
Germany.

The OSIRIS-REx (NASA) probe arrived near
asteroid 101955 Bappu in December 2018,
with orbit insertion planned for December
2019. Soil samples from the asteroid are
planned to be returned to Earth in 2023.
The Juno (NASA) orbiter is scheduled to
continue observations of Jupiter at each
perijove until 2021.
On New Year’s Day NASA’s New Horizons will
sweep by Edgeworth-Kuiper belt object 2014
MU69. This will be the farthest solar system
body observed close up.

An artist’s impression of Hayabusa 2 near the
surface of near-earth asteroid 162173 Ryugu.
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Useful Websites & Resources

You are invited to join the IAS
Name

_____________________________________

Telephone _____________________________________
Address

_____________________________________

Sky-High (includes updates):
http://www.irishastrosoc.org/skyhigh/skyhigh.htm
IAS (with details of meetings and events):
http://www.irishastrosoc.org

_____________________________________
_____________________________________
E-mail

British Astronomical Association (publisher of BAA
Handbook):
https://britastro.org

_____________________________________

How did you hear about Sky-High and/or the IAS ?

DIAS (with details of public nights at Dunsink Obs.):
https://www.dias.ie

_____________________________________
The Irish Astronomical Society
c/o 146 Santry Close
Santry, Dublin 9, Ireland.

Guide 9.1:
https://www.projectpluto.com
IFAS Forum:
https://www.irishastronomy.org

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.

RASC (publisher of RASC Observer’s Handbook):
https://www.rasc.ca/handbook
Variable Star Nights (J. O’Neill’s website):
http://www.variablestarnights.net
Variable Stars

Please photocopy this form

(Sky-High 2019)

Sky-High 2019 availability:
1. By post to “Sky-High 2019” to the postal address in the panel
above. Please add €1 to the cover price of €5 for p & p.

AAVSO: https://www.aavso.org
AAVSO Variable Star Plotter (for Finder Charts):
https://www.aavso.org/vsp

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

BAA V.S.S.:
http://www.britastro.org/vss

Please note that IAS members get a free printed copy by post.

Comets

Irish Astronomical Society
– A History
by James O’Connor
207 pages with illustrations and appendices. Priced at €10.
Available (for order) at meetings.
Also available by post directly from
James, at:

BAA Comet Visual Section:
https://www.ast.cam.ac.uk/~jds/
Meteors
IMO: https://www.imo.net/
Eclipses
NASA Eclipse site (F. Espenak):
https://eclipse.gsfc.nasa.gov/eclipse.html

90 Acorn Road
Dundrum
Dublin 16

Irish Star Parties

(Phone 01-2980181).

Cosmos Star Party:
http://www.tullamoreastronomy.com/

Please add €2 to the €10 book cost
to cover p & p.

Galway Astronomy Festival:
http://galwayastronomyclub.ie/

Sky-High 2018 Errata
Page 3, column 2, line 3: For “Pocket Star Atlas” read “Pocket Sky
Atlas” (This should also be corrected in the 2009 to 2017 issues of SkyHigh).
Page 11, column 2, line 12: For “3.7 magnitude” read “4.2 magnitude”.
Page 11, column 2, line 22: For “13’ east” read “13’ west”.

Mayo Dark Sky Festival:
https://mayodarkskyfestival.ie/
Skellig Star Party:
http://www.skelligstarparty.com
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Gallery
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1
Front Cover: Total Lunar Eclipse drawing using pastels. 28th Sep
2015. 200 mm telescope, 37x. By Deirdre Kelleghan.
1: Transit of Mercury and solar filaments. 9th May 2016. Image
taken with a DMK 21 camera on a Hα solar telescope (100 mm
refractor). By Derek Buckley.
2: Orion Nebula. 30th November 2018. 70 mm refractor with a
Canon 760D DSLR camera. Exposure 27 x 60 s. By Michael Murphy.
3: NGC 6960, the Western Veil Nebula in Cygnus. 100 mm refractor. SXVR-H16 camera. Exposure 8 x 1200 s through S II, Hα and
O III filters mapped as RGB. By John Dolan.
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