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Foreword 

The Irish Astronomical Society was founded in 
1937. It caters for those of all ages and interests in 
astronomy and space.  
 

You don’t have to be an expert to be part of our 
Society. Many of our members are taking their first 
steps in the hobby and you are sure to receive 
friendly advice from some of the more experienced 
amateur astronomers among us. 
 

Activities include monthly talks, receiving our 
quarterly magazine Orbit, observing groups, e-mail 
alert notices of transient astronomical phenomena 
such as aurora, and outings to places of astronomi-
cal interest.  
 
Members have joined expeditions to observe sev-
eral total solar eclipses world wide. Also note, the 
printed Sky-High is a free benefit of IAS 
membership. 

The Society also has a well stocked library of 
books, journals and videos that members can bor-
row as well as access to a number of telescopes 
that can be loaned for a period.  
 

A number of IAS members have made their own 
telescopes, while others possess telescopes ranging 
in size to well above 50 cm aperture. Many are now 
experimenting with the latest technologies to hit 
the amateur community such as robotic tele-
scopes.  
 

If you are considering purchasing a telescope then 
we’ll point you in the right direction before you 
part with your hard-earned cash.  
 
The Dublin Sidewalk Astronomers (a group within 
the IAS) hold public star parties at regular inter-
vals, usually by the seafront at both Sandymount 
and Clontarf in Dublin (see IAS website for details). 

The Irish Astronomical Society  

We send greetings to all fellow astronomers and 
welcome you to this, the twenty-fifth 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 
anything 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 
2017 web page (see page 27). Please acknowledge any 
use of Sky-High 2017. 
 
The times of sunrise, variable star minima etc. are 
from software by J. O’Neill. The 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: 
Patricia Carroll, James O’Connor and Liam Smyth. The 
remaining articles were written by the Editor. Also 
thanks to Sara Beck, Patricia Carroll and Liam Smyth 
for proof-reading. Special thanks to Liam Smyth who 
has retired as the Associate Editor of Sky-High. 
 
Wishing you clear skies for 2017, 
Editor, John O’Neill 
 
Sky-High 2017 © IAS, 2016 
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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 
New Track Media (for about €15). This shows stars to 
magnitude 7.6 and the positions of many deep sky 
objects.   
 
An idea of size or scale 
If you have seen a picture of a total eclipse of the 
Sun you will have noticed that the black disk of the 
Moon just about covers the bright disk of The Sun. If 
you were to suspend a one Euro coin about two and 
a half metres in front of your eye, it would just 
about cover the Moon's disk. 
 
The Sun is nearly 1.4 million km in diameter, the 
Moon is 3476 km and the one Euro coin is just over 
two centimetres in size. Yet they appear nearly 
equal. This is because they all seem to take up the 
same amount of the space in front of our eyes. We 
may say they have the same angular diameter. In 
this case it is about half a degree (½°). 
 
Degrees are further divided into 60 arcminutes (60') 
with each arcminute made up of 60 arcseconds 
(60"). The scale allows us to measure angles in the 
sky or the apparent size of a celestial object. For 
example, the Full Moon measures an average of ½° 
or 30', in diameter. 
 
Your closed fist held at arms length is about ten de-
grees (10°). Your stretched out hand, i.e. from the 
tip of your thumb to the tip of your little finger, is 
about twenty degrees. Between four and five out-
stretched hands or twice as many closed fists will 
take you from the horizon to zenith. If you know the 
Plough you will find that its overall length is rather 
more than one outstretched hand - it is almost 25°. 
 
Some familiarity with angular measure is necessary 
to find your way easily about the sky. 
 
Positioning in the sky 
Starting at any landmark and going right around the 
horizon is three hundred and sixty degrees. The azi-
muth of an object is a measure of its position rela-
tive to the horizon as measured from true north 
which starts at 0° with due east being 90° and so 
on. Going from a point on the horizon straight up to 
the point overhead - the zenith - is ninety degrees 
and a measure of altitude. 
 
Astronomers use a kind of celestial longitude and lati-
tude called right ascension and declination to plot 
accurately the position of an object in the sky. The 
basis for this system is the equator and the poles. 

Your Night Sky Primer 
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Right ascension is expressed in hours (h), minutes 
(m) and seconds (s) running eastward from 0 to 24 
hours around the equator. The zero point of right 
ascension is taken as the vernal equinox - the point 
where the Sun crosses the celestial equator, moving 
from south to north, in its course around the sky. 
 
An object's declination is written in terms of how 
many degrees, minutes, and seconds north (+) or 
south (-) of the celestial equator it is. 
 
The celestial meridian is an imaginary line that 
starts at the north point of the horizon, rises di-
rectly through the North Celestial Pole (NCP) to the 
zenith and then continues on down to the southern 
point of the horizon. The NCP is less than one de-
gree from Polaris, the Pole Star. 
 

Planetary data 
The Earth is the third planet of the Solar System. 
Mercury and Venus are closer to the Sun while Mars, 
Jupiter, Saturn, Uranus, Neptune and Pluto are fur-
ther out. The major planets are always to be found 
in the zodiac - a band centred on the ecliptic. The 
ecliptic is the sun’s path on the celestial sphere. 
Mercury and Venus seem to swing from one side of 
the Sun to the other but as viewed from Earth they 
never get further away than the positions known as 
greatest elongation. The other planets can be any-
where in the zodiacal band. 
 

The moment when Mercury or Venus are directly be-
tween the Earth and the Sun is known as inferior 
conjunction. They are at superior conjunction 
when they pass on the far side of the Sun. Obvi-
ously, the other planets outside our orbit can only 
pass through superior conjunction. 
 
When outer planets are in opposition they are oppo-
site the Sun to us and are on the celestial meridian 
(the southern part – from Ireland) at midnight. 
 
Venus and Mercury show phases like the Moon. Mars 
can look gibbous, i.e. not quite full. Jupiter can 
show very slightly less than full at quadrature (i.e. 
when 90° from the Sun) in amateur telescopes. 
 
The outer planets exhibit a phenomenon known as 
retrograding. A consequence of their lying further 
from the Sun than us is that they orbit more slowly 
than the Earth. Therefore, at opposition, the Earth 
overtakes an outer planet causing its apparent 
movement against the stars to come to a halt, move 
back to the right, halt, and then resume direct mo-
tion 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        Neptune (mag 7.9) is about 20' SW of 
Mars (mag +0.9) in early evening. 

2        Venus (mag -4.5), crescent Moon and 
Mars (mag +0.9) in a line after sunset. 

2/3     Quadrantid meteors at maximum (14 h 
on the 3rd). 

3        Mars (mag +0.9) lies less than 30' S of 
Lambda Aqr (mag 3.7). 

4        Earth at perihelion, 0.98 au. 

7        Pluto at solar conjunction. 

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

12      Neptune (mag 7.9) is about 20' SE of 
Venus (mag -4.6) in early evening. 

15      Waning gibbous Moon lies just over 1° S 
of Regulus (mag 1.4). 

17      4 Vesta at opposition in Cnc, mag 6.2. 

19      Mercury at greatest elongation, 24° W. 

19      Jupiter (mag -2.1) passes 1.8° S of the 
last quarter Moon. 

24      Saturn (mag +0.5) lies 3° S of the 
crescent Moon during dawn. 

31      Mars (mag +1.1), Venus (mag -4.7) and 
the crescent Moon form a triangle (with 
about 5° sides). 

February 

2/3     4 Vesta (mag 6.6) passes just 0.5° N of 
Kappa Cnc (mag 3.6). 

2        Nu Psc (mag 4.7) occulted by the 6 day 
old Moon; disappearance at 18:56 UT. 

5        Hip 21029 (mag 4.8), in the Hyades, 
occulted by the 9 day old Moon; 
disappearance at 19:12 UT. 

5        Lunar (south edge; waxing gibbous 
Moon) grazing occultation of 80 Tau 
(mag 5.7) at about 18.47 UT. The 
northern limit passes from Castletown 
B., Co Cork to Ardamine, Co Wexford. 

10/11 Penumbral lunar eclipse visible from 
Ireland. See page 13 for details. 

10       15 Eunomia (mag 9.3) passes 20' N of 
Alpha Sex (mag 4.5).  

11       Comet 45P/Honda-Mrkos-Pajdusakova 
passes 0.08 au from Earth. 

17       Jupiter at aphelion, 5.46 au. 

17      Venus at greatest brightness (mag –4.8). 

18       14 Irene at opposition in Leo, mag 9.0. 

20       15 Eunomia at opposition in Sex, mag 
9.2. 

22       9 Metis at opposition in Leo, mag 9.0. 

26       Annular solar eclipse. Nothing visible 
from Ireland. See page 13 for details. 

26       Uranus (mag 5.9) is just over 30' SE of 
Mars (mag +1.3), low in the sky in the 
early evening. 

March 

2        Neptune at solar conjunction. 

2        1 Ceres (mag 9.0) lies 1½° N of the 
crescent Moon. 

3        29 Amphitrite at opposition in Leo, mag 
9.1. 

4        Six day old Moon is a striking sight in 
the Hyades. Gamma Tau (mag 3.6) is 
occulted; disappearance at 20:41 UT.  

5/6     111 Tau (mag 5.0), in the Hyades, 
occulted by the 7 day old Moon; 
disappearance at 23:23 UT. 

7        Mercury at superior conjunction. 

10       Comet 2P/Encke at perihelion, 0.34 au. 

10       Full Moon lies 1° S of Regulus (mag 
1.4). 

14       As they rise, Jupiter (mag -2.1) lies 2° 
to the right of the 16 day old Moon. 

15       74 Vir (mag 4.7) occulted by the 17 day 
old Moon; reappearance at 03:05 UT. 

Sky Diary 2017 
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5/6     Eta Aquarid meteors at maximum. 

7        Jupiter (mag -2.4) lies less than 1.5° S of 
the just-after full Moon. 

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

9        Comet PanSTARRS (2015 ER61) at 
perihelion, 1.05 au. 

17      Mercury at greatest elongation, 26° W. 

26      Moon at nearest perigee (357,200 km) of 
the year. 

27/28 Double shadow transit (Io and Ganymede) 
on Jupiter from 00:16 – 00:39 UT. 

31      The last quarter Moon lies 3° to the left 
of Regulus (mag 1.4) during dusk. 

June 

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

4        Jupiter (mag -2.2) lies about 1° S of the 
waxing gibbous Moon as its sets. 

9        Furthest full Moon of the year (406,300 
km). 

9/10   Saturn (mag 0.0) lies 2° S of the full 
Moon tonight. 

12      Comet Johnson (2015 V2) at perihelion, 
1.64 au. 

15      Saturn at opposition in Ophiuchus, mag 
0.0. 

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

17      6 Hebe at opposition in Oph, mag 9.2. 

21      Summer solstice at 04:24 UT. 

21      Mercury at superior conjunction. 

21      Thin crescent Moon lies 4° below Venus 
(mag -4.4) low in the bright dawn. 

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

27       10 Hygiea (mag 9.2) passes 7’ N of the 
centre of globular M22. 

29      Comet 71P/Clark at perihelion, 1.58 au. 

20      Vernal (or spring) equinox at 10:29 UT. 

23      136472 Makemake at opposition in Com, 
mag 17.0. It lies 52.5 au from the Sun. 

25      Venus at inferior conjunction. 

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

29      Mercury (mag -0.5) lies 8° to the right of 
the crescent Moon at dusk. 

29      16 Psyche (mag 10.9) lies 15’ SSE of 29 
Amphitrite (mag 9.8) in Leo. 

31       Comet 41P/Tuttle-Giacobini-Kresak 
passes 0.142 au from Earth. 

April 

1        Mercury at greatest elongation, 19° E in 
the evening sky. 

5        Jupiter (mag -2.5) lies 9' S of Theta Vir 
(mag 4.4). 

7        Jupiter at opposition in Virgo, mag -2.5.  

7        The setting waxing gibbous Moon lies 
about 2° below Regulus (mag 1.4). 

10      Jupiter (mag -2.5) lies about 1° S of the 
full Moon. 

12      Comet 41P/Tuttle-Giacobini-Kresak at 
perihelion, 1.05 au. 

14      Uranus at solar conjunction. 

16      Easter Sunday. 

20      Mercury at inferior conjunction. 

21/22 Lyrid meteors at maximum (12 h on the 
22nd). 

25       In the Jovian system Io (mag 5.4) passes 
20” N of Ganymede (mag 5.0) at 23:23 
UT. 

26       Venus at greatest brightness (mag –4.7). 

May 

1         All of the Galilean moons lie W of 
Jupiter this evening. 

1         Favourable lunar libration (of 7.8° on 
the NE limb). 

Sky Diary 2017 (cont.) 
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26      Mercury at inferior conjunction. 

September 

1        Near Earth Asteroid 3122 Florence passes 
just 0.024 au (3.6 million km) from 
Earth, mag 8.5. 

1        Venus (mag -3.9) lies 1° SW of Messier 44 
low in the morning sky. 

5        Neptune at opposition in Aquarius, mag 
7.8. 

6        89 Julia at opposition in Peg, mag 9.0. 

6/7     2 Pallas (mag 8.9) passes 8' E of Zeta Eri 
(mag 4.8). 

8/9     89 Julia (mag 9.0) passes 10' NW of Zeta 
Peg (mag 3.4). 

9/10   Piscid meteors at maximum. 

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

17      Mars (mag +1.8) lies 22' W of Mercury 
(-0.9) in dawn.  

18      Venus (mag -3.9), the thin crescent 
Moon, Mars and Mercury are in a line in 
morning sky. 

22      Autumnal equinox at 20:02 UT. 

October 

3        Chi Aqr (mag 5.0) occulted by the 14 day 
old Moon; disappearance at 22:05 UT. 

5        Mars (mag +1.8) lies 20' below Venus 
(mag -3.9) in the morning twilight. 

7        Mars at aphelion, 1.67 au. 

8        Mercury at superior conjunction. 

9        The rising waning gibbous Moon lies 3° E 
from the Hyades. 

15      The crescent Moon lies less than 3° W of 
Regulus (mag 1.4). 

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

17       Mars (mag +1.8) lies 2½° below the 
crescent Moon just before dawn. 

29      10 Hygiea at opposition in Sgr, mag 9.1. 

July 

3        Earth at aphelion, 1.02 au. 

10      Pluto at opposition in Sagittarius, mag 
14.4. It is now 33.4 au from the Sun. 

20      Thin crescent Moon lies about 5° right of 
Venus (mag -4.1), rather low in the 
bright dawn. 

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

27      Mars at solar conjunction. 

28      Jupiter (mag -1.9) lies about 2° S of the 
crescent Moon low in the dusk. 

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

30      Mercury at greatest elongation, 27° E. 

August 

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

7        Partial lunar eclipse. Only the final 
penumbral phase is visible from Ireland. 
See page 13 for details. 

12/13 Perseid meteors at maximum (19 h on 
the 12th). 

15      5 Tau (mag 4.1) occulted by the last 
quarter Moon; reappearance at 03:44 UT. 

16      Theta2 Tau (mag 3.4) occulted by 24 day 
old Moon; reappearance at 03:44 UT. 
Fainter members of the Hyades are also 
occulted this morning. 

16      Aldebaran (mag 0.9) occulted by the 24 
day Moon in daylight; disappearance at 
06.41 UT and reappearance at 07:26 UT. 
Be careful to avoid the Sun with your 
telescope or binoculars. 

17      115 Tau (mag 5.4) occulted by the 25 day 
old Moon; reappearance at 03:03 UT. 

19      Venus (mag -3.9) lies 3° N of the 
crescent Moon in the morning sky. 

21      Total solar eclipse. A small partial phase 
is visible from Ireland. See page 13. 

Sky Diary 2017 (cont.) 
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17      Neptune (mag 7.8) lies 15' S of Lambda 
Aqr (mag 3.7). 

18      Venus is 3° from the very thin crescent 
Moon in dawn, also Eta Vir (mag 3.9) lies 
about 20' below Venus. 

19      Uranus at opposition in Pisces, mag 5.7. 

20/21 Orionid meteors at maximum (11 h on 
the 21st) 

23      2 Pallas at opposition in Eri (well south 
of the ecliptic), mag 8.2. 

26      Jupiter at solar conjunction. 

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

30      7 Iris at opposition in Ari, mag 6.9. 

November 

3        Xi2 Cet (mag 4.3) occulted by the full 
Moon; disappearance at 22:04 UT. 

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

6        Aldebaran (mag 0.9) occulted by the 17 
day old Moon; reappearance at 03.19 UT. 

7        119 Tau (mag 4.4) occulted by 18 day old 
Moon; reappearance at 00:15 UT. 

9        81 Gem (mag 4.9) occulted by 20 day old 
Moon; reappearance at 04:51 UT. 

11/12 Taurid (north component) meteors at 
maximum. 

13/14 7 Iris (mag 7.2) passes 20' SE of Gamma 
Ari (mag 4.6). 

13      Jupiter (mag -1.7) lies 15' S of Venus 
(mag -3.9) very low in the bright morning 
twilight. 

15      Mars (mag +1.8) lies about 3° to the right 
of the crescent Moon in the morning sky. 

16      Comet 24P/Schaumasse at perihelion, 
1.21 au. 

17/18 Leonid meteors at maximum (17 h on 
17th). 

20      Summer (northern hemisphere) solstice 
on Mars. 

24      Mercury at greatest elongation, 22° E. 

29      Mars (mag +1.7) lies about 3° N of Spica 
(mag 1.1). 

29/30 Lunar (north edge; waxing gibbous Moon) 
grazing occultation of 33 Cet (mag 5.9) 
at about 00.32 UT. The southern limit 
passes from Oranmore, Co Galway to 
Gormanston, Co Meath. 

December 

3        Nearest full Moon of the year (358,000 
km).  

8/9     The waning gibbous Moon lies about 1° 
to the E of Regulus (mag 1.4). 

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

13      Mercury at inferior conjunction. 

13/14 Geminid meteors at maximum (6 h on the 
14th). 

14      Spica, Mars (mag +1.6), the crescent 
Moon and Jupiter (mag -1.7) are arrayed 
before dawn. 

17      20 Massalia at opposition in Tau, mag 
8.4. 

19      Moon at furthest apogee (406,600 km) of 
the year. 

21      Winter solstice at 16:28 UT. 

21      Saturn at solar conjunction. 

22      Jupiter (mag -1.8) lies 42' N of Alpha Lib 
(mag 2.7). 

22/23 Ursid meteors at maximum (15 h on the 
22nd). 

28      Xi2 Cet (mag 4.3) occulted by 11 day old 
Moon; disappearance at 19:15 UT. 

29      5 Tau (mag 4.1) occulted by the 12 day 
old Moon; disappearance at 22:47 UT. 

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

30/31 Aldebaran (mag 0.9) occulted by the 17 
day old Moon; disappearance at 01.04 
UT. Members of the Hyades are also 
occulted. 

Sky Diary 2017 (cont.) 
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Sunrise and Sunset for 2017 

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 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. 

Phases  
of  

the  
Moon  
for  

2017 

          New                    First Quarter                    Full                    Last Quarter 
 
Dec 29 06:53    Jan  5 19:47    Jan 12 11:34    Jan 19 22:13 
Jan 28 00:07    Feb  4 04:19    Feb 11 00:33    Feb 18 19:33 
Feb 26 14:58    Mar  5 11:32    Mar 12 14:54    Mar 20 15:58 
Mar 28 02:57    Apr  3 18:39    Apr 11 06:08    Apr 19 09:57 
Apr 26 12:16    May  3 02:47    May 10 21:42    May 19 00:33 
May 25 19:44    Jun  1 12:42    Jun  9 13:10    Jun 17 11:33 
Jun 24 02:31    Jul  1 00:51    Jul  9 04:07    Jul 16 19:26 
Jul 23 09:46    Jul 30 15:23    Aug  7 18:11    Aug 15 01:15 
Aug 21 18:30    Aug 29 08:13    Sep  6 07:03    Sep 13 06:25 
Sep 20 05:30    Sep 28 02:53    Oct  5 18:40    Oct 12 12:25 
Oct 19 19:12    Oct 27 22:22    Nov  4 05:23    Nov 10 20:36 
Nov 18 11:42    Nov 26 17:03    Dec  3 15:47    Dec 10 07:51 
Dec 18 06:30    Dec 26 09:20    Jan  2 02:24 
 

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

Jul  4    4: 4    20:54    1:46    23:11 
Jul  8    4: 8    20:52    1:55    23: 3 
Jul 12    4:12    20:48    2: 5    22:54 
Jul 16    4:17    20:44    2:15    22:45 
Jul 20    4:23    20:39    2:25    22:35 
Jul 24    4:29    20:33    2:36    22:24 
Jul 28    4:35    20:27    2:47    22:13 
Aug  1    4:41    20:20    2:58    22: 2 
Aug  5    4:48    20:13    3: 9    21:52 
Aug  9    4:55    20: 5    3:19    21:40 
Aug 13    5: 2    19:57    3:29    21:29 
Aug 17    5: 9    19:48    3:39    21:18 
Aug 21    5:16    19:40    3:48    21: 6 
Aug 25    5:23    19:31    3:57    20:55 
Aug 29    5:30    19:21    4: 6    20:44 
Sep  2    5:37    19:12    4:15    20:32 
Sep  6    5:44    19: 2    4:23    20:21 
Sep 10    5:50    18:52    4:31    20:11 
Sep 14    5:57    18:43    4:39    20: 0 
Sep 18    6: 4    18:33    4:47    19:50 
Sep 22    6:11    18:23    4:55    19:39 
Sep 26    6:18    18:13    5: 2    19:29 
Sep 30    6:25    18: 4    5:10    19:19 
Oct  4    6:32    17:54    5:17    19: 9 
Oct  8    6:39    17:45    5:24    19: 0 
Oct 12    6:46    17:36    5:31    18:50 
Oct 16    6:54    17:27    5:39    18:42 
Oct 20    7: 1    17:18    5:45    18:33 
Oct 24    7: 9    17: 9    5:52    18:25 
Oct 28    7:16    17: 0    5:59    18:17 
Nov  1    7:24    16:52    6: 6    18:10 
Nov  5    7:32    16:45    6:12    18: 4 
Nov  9    7:39    16:38    6:19    17:58 
Nov 13    7:47    16:31    6:25    17:53 
Nov 17    7:54    16:25    6:32    17:48 
Nov 21    8: 1    16:20    6:38    17:44 
Nov 25    8: 8    16:16    6:43    17:40 
Nov 29    8:14    16:12    6:49    17:38 
Dec  3    8:20    16: 9    6:54    17:36 
Dec  7    8:25    16: 7    6:59    17:35 
Dec 11    8:30    16: 6    7: 3    17:34 
Dec 15    8:34    16: 6    7: 6    17:35 
Dec 19    8:37    16: 7    7: 9    17:36 
Dec 23    8:39    16: 9    7:11    17:38 
Dec 27    8:40    16:12    7:12    17:41 
Dec 31    8:40    16:16    7:13    17:44 
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Mercury, the elusive innermost planet, can be 
seen (given a clear horizon) without too much dif-
ficulty if you look at the right time and date.  

 
In late March and early April, the planet has its 
best evening apparition. 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 35 minutes after sunset at this time of 
year. Best visibility occurs about the 27th March. 
At that time the magnitude is –0.6. Towards the 
end of the apparition, Mercury fades rapidly. 
 
The best morning apparition of the year occurs in 
September. Best visibility occurs around the 16th 
September, when the planet’s magnitude will be 
–0.7. Look 9° up in the E about 35 minutes before 
sunrise. Greatest elongation occurs on 12th Sep-
tember. 
 
Venus is well displayed this year. As the year 
opens, the planet is visible in the evening sky (14” 
diameter and mag –4.0). Greatest elongation will 
occur on 12th January. But it will be lost from view 
in March. After inferior conjunction (on 25th 
March), the planet is rather slow to appear in the 
morning sky. Although greatest elongation occurs 
on 3rd June, the planet is not likely to be really 
noticeable until late in the month. The planet will 
be highest in late August. It is then just 13” in ap-
parent diameter and magnitude –4.0. The planet 
disappears in November in the dawn glow, as it 
heads towards superior conjunction with the Sun. 

Mars has a poor display this year. As the year 
opens, it is still an evening object in Aquarius and 
then mag +0.9. By April it sinks into the twilight 
glow. Conjunction occurs on 27th July. In late 
Autumn it reappears in the dawn. 
 
Throughout the year Mars is never more than 6” in 
diameter. Compare with 18” obtained last year. 
 
Jupiter comes to opposition on 7th April . It is then 
in Virgo, below the equator. Jupiter’s magnitude 
is then –2.5 and the apparent equatorial diameter 
is 44”, the smallest in its 12 year cycle. Solar 
conjunction occurs on 26th October .  
 
Towards the end of the year, the planet is again 
well placed in the morning sky. It is then in Virgo, 
with diameter 35”. A good quality small tele-
scope should show the dusky belts, the Great 
Red Spot (GRS) and Jupiter’s four large (known 
as the Galilean) moons. The intensity of the 
dark belts varies over months or years and 
there have been occasions when an entire belt 
has faded away, as happened to the South 
Equatorial Belt in 2010. In 2016 both the North 
and South Equatorial Belts were plainly visible. 
Favourable transits of the GRS are given in the 
table on the next page. 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 Planets in 2017 
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This year the moons Io, Europa and Ganymede 
(traditionally numbered I to III) periodically 
pass in front of and behind Jupiter, but their 
shadows on the disc of Jupiter itself are actu-
ally easier to see. Also the moons fade as they 
pass into the shadow of the planet. Particu-
larly well placed double shadow transits are 
given in the Diary. This year no events involve 
Callisto (IV). 
 
Saturn comes to opposition on 15th June in 
Ophiuchus. It is then at 22° S declination, 
allowing only a few brief hours through a lot of 
atmosphere to view the planet. At opposition 
the magnitude is 0.0. The apparent 
(equatorial) diameter of the disc is then 18.4”. 
As Saturn is noticeably flattened, the polar 
diameter is 2” less. 
 
The northern side of the rings are at their 
maximum opening this year, with the edgewise 
tilt reaching 27° in October. 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 coincides 
with it. 
 
Saturn’s largest satellite Titan (mag 8.5) is 
readily seen in a small telescope. Some of the 
other main satellites may be seen in a moder-
ate telescope: Rhea (9.9), Tethys (10.4), Iape-
tus (10.5) and Dione (10.6). The opposition 
magnitudes are quoted. Enceladus (11.9) and 
Mimas (13.1) are faint and elusive, even more 
difficult than their magnitude values would 
suggest as they are close in under the glare of 
Saturn and its rings. Iapetus is unusual in that  
it fades to 12th magnitude around eastern 
elongation. See the Diary for dates of visible 
western (brighter) elongations when the moon 
reaches 10th magnitude. 
 
After the summer, Saturn is too low for any 
effective observation. 
 
Uranus comes to opposition on 19th October 
(at magnitude 5.7) in Pisces. The planet is 
then 1.7° WNW of the mag 4.3 star Omicron 
Piscium. With the planet now as high as decli-
nation 10° north, might some reader, given 
dark skies, glimpse it with the naked-eye? 
 
On nights of good seeing, a small telescope 
will give a view of its small disc, only 3.7” in 
diameter.  See chart on the next page. 

Jupiter’s Great Red Spot 
 Transit times in 2017 

Neptune comes to opposition on 5th September 
at magnitude 7.8. It is then in Aquarius at decli-
nation 8° south. It then lies about 1.2° E of the 
3.7 magnitude star λ Aquarii. 
 
The tiny disc is 2.4” in diameter. So, for most 
purposes, it looks just like a star. See chart on 
the next page for the path of the planet. 
 
A couple of conjunctions aid in finding Neptune 
(mag 7.9): on 1st January it lies 20’ SW of Mars 
(mag +0.9); on 12th January it lies just 20’ SE 
from brilliant Venus (mag –4.4). The differences 
in magnitude of 7.0 and 12.3 equate to a factor 
of 630 and 83,000 in brightness respectively. 
 
Pluto appears as a faint stellar object of magni-
tude 14.4 in Sagittarius when it comes to oppo-
sition on 10th July. It now lies 21° south of the 
equator, in the dense star fields of Sagittarius. 
At opposition it is 1.7° ESE of the 2.9 magnitude 
star  π Sgr. Throughout the apparition the 
planet will be a difficult object to find amid the 
myriad of faint Milky Way stars. 

 

Tabulated are GRS transit times, when Jupiter is reasonably high 
(at least 25°) in the night sky. 
 
The Spot is assumed to lie at longitude 258° (Jovian System II), as 
it was in November 2016. 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  
 
13 Mar      01:24 
15 Mar      03:02  
18 Mar      00:31 
20 Mar      02:09 
22 Mar      03:47 
25 Mar      01:16 
27 Mar      02:54 
30 Mar      00:23 
  
 1 Apr      02:01 
 3 Apr      23:30 
 6 Apr      01:08 
 8 Apr      22:37 
11 Apr      00:15 
15 Apr      23:22 
18 Apr      01:00 
20 Apr      22:29 
23 Apr      23:07 
27 Apr      23:15 
30 Apr      00:53 
 
 5 May      00:00 

   Date                 Time  
   
 4 Jan       05:21 
11 Jan       06:08 
16 Jan       05:16 
21 Jan       04:24 
23 Jan       06:02 
28 Jan       05:10 
 
 2 Feb       04:17 
 4 Feb       05:55 
 7 Feb       03:25 
 9 Feb       05:03 
14 Feb       04:10 
16 Feb       05:48 
19 Feb       03:18 
21 Feb       04:56 
24 Feb       02:25 
26 Feb       04:03 
 
 1 Mar       01:32 
 3 Mar       03:10 
 5 Mar       04:48 
 8 Mar       02:17 
10 Mar       03:55 
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Charts generated using Guide 9.1 

Neptune  

Uranus  
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Eclipses in 2017 

Penumbral Lunar Eclipse 10th-11th February 
 
All of this lunar eclipse is visible from Ireland. 
First contact occurs at 22:34 UT and last con-
tact is at 02:53 UT. At maximum 99% of the 
moon’s diameter will be inside the penumbra, 
at 00:44 UT. 
 
A penumbral eclipse occurs when the Moon 
passes into the semi-shadow of the Earth. The 
slight dimming across the northern part of the 
moon would not be obvious to a casual viewer. 
 
Annular Solar Eclipse 26th February 
 
An annular eclipse of the Sun occurs over the 
far south of S. America and parts of southern 
Africa (mostly in Angola). The eclipse magni-
tude at maximum is 0.99. This occurs in the 
south Atlantic Ocean at 14:53 UT. 
 
The partial phase is visible over large parts of 
S. America and west and southern Africa and 
the south Atlantic Ocean. 
 
Nothing of the event is visible from Ireland. 

Partial Lunar Eclipse 7th August 
 
Only the very last stage, with the umbral 
phase already over, will be seen from Ireland.
From Dublin, the penumbral eclipsed moon 
will rise at 19:59 UT. Last contact occurs 52 
minutes later. 
 
From Asia and Australia the partial eclipse will 
be well seen. Maximum magnitude 0.25 will be 
at 18:20 UT. 
 
Total Solar Eclipse 21st August 
 
A total solar eclipse occurs across the United 
States and adjoining oceans. The maximum 
duration of 2 min 40 s is relatively short. This 
occurs at 18:26 UT in Kentucky. The path of 
totality goes from Oregon to South Carolina. 
Climate statistics suggest the western areas 
will be favoured. 
 
The partial phase is visible over all of N.
America, the north of S. America and the 
western-most fringe of Europe. 
 
Only a small partial phase is visible from 
Ireland as the Sun sets. The maximum magni-
tude (0.13) is seen from the South-West. From 
Ballinskelligs, Co Kerry, first contact is at 
18:38 UT and last contact is at 19:33 UT. 

The highlight of the eclipse year is the Total Solar Eclipse across the United States. 

What’s in a Saros? 
 

Frequently when reading about eclipses the 
term Saros is encountered. So what exactly is 
the significance of the Saros? 
 
Eclipses at intervals of 18 years (actually 6,585 
days) are related to each other, they are 
members of the same Saros Family. They are 
closely related in duration, occur at the same 
node and occur at about the same time of 
year. 
 
This year’s total eclipse is related to the 1999 
European eclipse (when the IAS had an 
expedition to Bulgaria), the 1981 eclipse over 
Siberia and the 1963 eclipse over northern 
North America. Notice that after 3 x 18 years, 
the eclipse has virtually the same longitude 
range, but (for this Saros) the eclipse has 
shifted southwards. Total Solar Eclipse Path (credit: F.Espenak, NASA) 
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Comets in 2017 
Every third apparition is favourable to the 
northern hemisphere and this year’s return is 
one of them. 
 
Johnson (C/2015 V2) 
 
There should be a good display of this 
moderately bright comet in the late spring and 
early summer. 
 
In March, the comet should be a telescopic 
object near Tau Herculis. Best visibility occurs 
in May and early June as the comet moves SW 
through Boötes. It may then be an easy 
binocular object (dark skies will help) of 7th 
magnitude. On the night of 19th-20th May, it 
passes about 1° W of Delta Boötis. Perihelion 
occurs on 12th June and the solar elongation is 
then 126°. By July, the comet is lost from view 
from Ireland. 
 
This comet was discovered in November 2015, by 
Jess Johnson from images taken at the Catalina 
Sky Survey, Tucson, Arizona, USA. 
 
41P/Tuttle-Giacobini-Kresak 
 
This comet is well displayed during the spring 
as a circumpolar object. At the end of March, 
the comet is only 0.142 au distance from Earth, 
and may be a 6th magnitude object. On 3rd April 
at 0 h it passes just 0.6° S from Alpha Draconis 
(proper name Thuban).  
 
Perihelion passage occurs on 12th April and it 
then lies 2.5° SE from Eta Draconis. In June the 
comet fades fairly fast. 
 
This comet was discovered by Horace Tuttle at 
Harvard College Observatory, USA in 1858. In 
1907, Michel Giacobini discovered a comet at 
Nice Observatory, France. However, the two 
objects were not linked until 1928 (by the Irish 
astronomer Andrew Crommelin). 
 
Despite its short period (5.4 years), the comet 
was not seen again until 1951, when Lubor 
Kresak recovered it at Skalnaté Pleso 
Observatory (of Atlas fame), in Czechoslovakia 
(now Slovakia). 

45P/Honda-Mrkos-Pajdusakova 
 
This periodic comet (period 6.51 years) was due at 
perihelion on 31st December 2016. In February the 
comet moves out from solar conjunction and 
rapidly moves north-westwards. At that time, it 
might be visible as a 7th magnitude object as it 
leaves Aquila and heads towards Hercules. On 11th 
February 45P is just 0.08 au from the Earth. It 
passes about 40’ N of 3.6 mag star Beta Coronae 
Borealis on the morning of 13th February. 
  
The comet was discovered by Minoru Honda in 
1948. 
 
2P/Encke 
 
This famous comet comes to perihelion on 10th 
March. It is probably best seen in early February; 
thereafter it gets lower in the evening sky and is 
soon lost from view. On 16th February it lies 6.0° 
W of Venus. 
 
The comet was discovered by Pierre Méchain in 
1786. In 1819 Johann Encke calculated the orbit of 
Méchain’s comet and other more recent comets. 
He found they were one and the same object. 
Hence, the comet was named after Encke and not 
Méchain. This comet has the distinction of the 
shortest period of any bright comet, 3.30 years. 

Comet 2P/Encke in 1994 (J. Scotti) 
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Meteor Showers in 2017  

The year opens with an excellent display of 
the Quadrantids, under a moonless morning 
sky. The radiant 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, also have favourable 
(moonfree) conditions. The radiant is high up 
in the SE before dawn. 
 

The Eta Aquarids peak on 5th-6th May, but the 
radiant is only 8° above the horizon as dawn 
starts. Also, the waxing gibbous Moon is in the 
sky. 
 

Unfortunately, the waning gibbous Moon rises 
at 22 h on 12th-13th August for the Perseid 
maximum. The Perseids are bright and fast 
with a number leaving brief trains. There may 
be an enhancement this year. 
 
In October the Orionids are a moderately good 
shower. The radiant lies 4° W of Gamma 
Geminorum. This year, the sky is moonless at 
maximum.  

The Taurids have a double radiant, peaking on 
the 5th November (S) and the 12th (N). They are 
slow meteors. The Moon is only favourable for 
the N component. 

 
 

No outburst is predicted for the famous 
Leonids this year. Still, as the Moon is new at 
peak time (17th-18th November), a number of 
these meteors should be observed. The radiant 
is on the meridian as the morning sky 
brightens. 
 
 

The Geminids (maximum on 13th-14th 
December) are very favourable, with the small 
crescent Moon not rising till after 4 h. They 
are slow meteors. A meteor watch should be 
rewarded with a number of bright meteors. 
 
Also in December is the poorly observed Ursids 
which peak on the 22nd. The Ursid radiant is 
close to Beta Ursae Minoris (proper name 
Kochab) and so is circumpolar. The crescent 
Moon sets a little after 22 h. 

Meteor Showers of 2017 

Quadrantids      1 -  6 Jan   3 Jan at 14h 5 120 2003 EH1 

Lyrids     18 - 25 Apr  22 Apr at  1h 26 20 C/Thatcher (1861 G1) 

η Aquarids 24 Apr - 20 May   6 May at  2h 9 60 1P/Halley 

S δ Aquarids 12 Jul - 19 Aug  27 Jul at 21h 6 20 96P/Machholz (?) 

Perseids 23 Jul - 20 Aug  12 Aug at 19h 20 90 109P/Swift-Tuttle 

Orionids 16 Oct - 30 Oct  21 Oct at 11h 3 20 1P/Halley 

N Taurids  1 Oct - 25 Nov  12 Nov at 11h 24 15 2P/Encke 

Leonids     15 - 20 Nov  17 Nov at 17h 29 20 55P/Tempel-Tuttle 

Geminids      7 - 17 Dec  14 Dec at  6h 26 120 3200 Phæthon  

Ursids     17 - 25 Dec  22 Dec at 15h 5 10 8P/Tuttle 

Shower Activity Date of Moon’s Age at max ZHR Parent Body 

 Period Maximum    

The highlights of the year are the Quadrantids and the Geminids, under moonless skies. 

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. 
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Asteroids in 2017 
Stephan in 1866 at Marseille Observatory. 
 
2 Pallas comes to opposition in late October. It 
then lies well south of the ecliptic (dec 22° 
south) in Eridanus. It reaches mag 8.2. 
 
7 Iris has a very favourable opposition at the 
end of October. It then reaches mag 6.9 in 
Aries. See chart below (from Guide 9.1). 
 
This asteroid was discovered by the prolific 
English asteroid discoverer, John R. Hind, at 
George Bishop’s observatory, Regent’s Park, 
London in 1847. 
 
20 Massalia comes to opposition on 17th Decem-
ber (mag 8.4). It then lies 1.6° E of M1 in Tau-
rus, passing 6’ N of this object four days later. 
 
8 Flora (mag 8.2) is well displayed in Gemini at 
the end of the year, just a few days away from 
opposition in January 2018. 
 
By the end of the year, 1 Ceres is already a 
mag 7.4 object in western Leo, as it approaches 
opposition in January 2018. 
 
NEA 3122 Florence whizzes by Earth at the end 
of August.  It passes 0.047 au from the Earth 
and reaches mag 8.8. At 0 h 2nd September, it 
lies 33’ SW of Gamma Delphini. 

4 Vesta is at opposition in mid January, on the 
border of Cancer and Gemini. It reaches mag 
6.2, an easy binocular object. 
 
14 Irene is in northern Leo when at opposition 
in February, then mag 9.0. It was discovered by 
John R. Hind in 1851. 
 
15 Eunomia is at opposition (mag 9.2) on 20th 
February in Sextans. It then lies 2.3° W and 
slightly N of Alpha Sextantis. 
 
9 Metis comes to opposition in late February 
(mag 9.0). On the night of 10th-11th March it 
passes 42’ N of Gamma Leonis. Metis was 
discovered by Andrew Graham, at Markree, 
Collooney, Co Sligo in 1848 (see Page 20). 
 
On 3rd March 29 Amphitrite is at opposition in 
Leo, then mag 9.1. Find it 1.9° NW of Khi 
Leonis. Note that a fainter asteroid 16 Psyche 
(mag 10.3) lies 1.4° SW of Amphitrite. 
 
6 Hebe is at opposition in mid June. The 9.2 
mag asteroid is then 19° N of the ecliptic and 
1.6° ESE of Messier 14. 
 
89 Julia should be an easy enough object (mag 
9.0) when at opposition on 6th September.  
Conveniently, it then lies just 0.5° E of 3.4 mag 
star Zeta Pegasi. This minor planet was 
discovered by the French astronomer Édouard  

Iris in late 2017 
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Variable Stars in 2017 
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.  
 
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 2017 

Star                          Date           Mean Magnitude Range 
                                of Max. 
 

V Boo         21 Jan      7.0-11.3 
R Vir          1 Mar      7.2-12.3 
S Vir         13 Apr      7.0-12.7 
R Leo         30 Apr      5.8-10.0 
T Cep         27 May      6.0-10.3 
R And         13 Jun      6.9-14.3  
R Ser         30 Jun      6.9-13.4 
R Cnc         21 Jul      6.8-11.2 
R Tri         24 Aug      6.2-11.7 
χ Cyg         29 Oct      5.2-13.4 

Khi Cygni reached mag 4.8 in September 2016. 
At minimum it approaches magnitude 14, so it is 
then a difficult object, almost lost among the 
myriads of stars in the dense Milky Way star 
clouds. When near maximum brightness this 
autumn, it will be excellently placed in the 
evening sky. 
 
Of the others, the maximum of R Leonis will be 
well displayed in the spring. This famous star 
launched Leslie Peltier, among many others, on 
their career of variable star observing. 

Novae and Supernovae in 2016 
 

The brightest nova of the year occurred in the 
far southern constellation of Lupus in 
September 2016. It reached mag 5.6. It was 
discovered (at 9th magnitude) by the ASAS 
automated survey.  
 
As of late 2016, the brightest supernova that 
occurred during 2016 was SN 2016coj. It 
reached  magnitude 13.0. The host galaxy was 
NGC 4125 in Draco. 

 Date                   h 
 
Jan 13       23.4 
Jan 16       20.2 
 
Feb  5       22.0 
Feb 28       20.5 
 
Aug 17        0.7 
 
Sep  8       23.1 
Sep  6        2.3 
Sep 26        4.0 
Sep 29        0.8 
 
Oct  1       21.6 
Oct 19        2.5 

 Date                    h 
 
Oct 21       23.3 
Oct 24       20.1 
 
Nov  8        4.2 
Nov 11        1.0 
Nov 13       21.8 
Nov 16       18.6 
 
Dec  1        2.7 
Dec  3       23.5 
Dec  6       20.4 
Dec 24        1.3 
Dec 26       22.1 
Dec 29       18.9             

Long Period Variables (LPV’s) 
 

LPV’s are pulsating Red Giant stars. Their 
variation in brightness is caused by their 
changing size and temperature. They are fun to 
observe because of their extreme brightness 
variation 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 near solar conjunction in February 
when at its predicted maximum. In March 2016 
it reached magnitude 3.3 at maximum. 

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

LPV Maxima in 2017 

The Date of Max. is the predicted date of maximum based on 
AAVSO data as of September 2016. 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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Featured Variable Star – CH Cygni 

VStar plot of visual AAVSO Data 

CH Cygni is the brightest example of the 
Symbiotic stars and is a fascinating object to 
observe. These are so named because the 
spectrum is a combination of two contrast-
ing, hotter and cooler, components.  
 
The star’s catalogued magnitude range is 
from 5.6 to 10.1. These are extreme values: 
the usual range is from 7th to 9th mag. In the 
late 1970s the star rose sharply in brightness, 
even reaching naked-eye brightness in the 
1980s. This is the symbiotic nova phenome-
non, not to be confused with a larger-range 
classical nova. In the late 1990s the variable 
dipped to magnitude 10, as it did for a more 
protracted period in the late 2000s. 
 
Variability of CH Cygni was discovered in 
1924 by Kasimir Graff at Hamburg Observa-
tory, Germany. It was originally considered a 
semi-regular type. 
 
Current models suggest CH Cygni consists of 
two stars orbiting relatively close together, 
in a period of about 2 years.  Material from 
the secondary star (a red giant) falls towards 
the primary star (probably a white dwarf) 
and forms an accretion disc around the pri-
mary. The whole system is immersed in nebu-
losity. Where the material from the secon-
dary hits the accretion disc it causes a hot  

spot which radiates intensely. This is what 
dominates the light output when in outburst. 
The whole system is actually more compli-
cated than this: the secondary is pulsating 
and nebulosity, dust and jets are involved. 
 
To find the target, start from the star Theta 
Cygni (mag 4.5) and go 1.9° eastwards. Do not 
confuse the variable with a 9th mag star 3’ to the 
west. 
 
A light curve covering the last twenty 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. 
 
One never knows how CH Cygni will behave in the 
future, either in going into outburst or dimming. 
This is all part of the excitement. 
 
An AAVSO comparison chart is given on the next 
page. North is up. 

Left: The Nebula 
around CH Cygni. 
 
(credit: Nordic 
Telescope, La 
Palma, Canary 
Islands). 
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AAVSO Comparison Chart of CH Cygni 

The Variable Star is shown at the centre of the chart with a 
marked circle. Comparison stars are labelled with their magni-
tude given to one decimal place, with the decimal point 
omitted (to prevent confusion with the dots representing stars). 
The bright star in the east  (labelled 45) is Theta Cygni. 
 
(chart courtesy of AAVSO) 

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 to the AAVSO. The Editor is Sara J. Beck. 
 
It’s a free PDF download at: 
https://www.aavso.org/visual-observing-manual 
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Mapping Irish Astronomy 
by Patricia Carroll 

Maps are a wonderful resource for anyone 
interested in history. Not only can they show a 
location in the context of its environment, but 
they also can show how places change over 
time. But this is only possible with high quality 
mapping. The Ordnance Survey of Ireland (OSI) 
produced maps in the 19th and early 20th 
centuries at scales of 6" to the mile and 25" to 
the mile. There is extraordinary detail in some 
of these. Previously researchers had to go to 
libraries and struggle with paper maps several 
feet across. Today you can access many of 
these maps online at the Ordnance Survey of 
Ireland website (www.osi.ie) with their Map 
Viewer. Once in the Map Viewer you can select 
base information and mapping under the Data 
Catalogue heading. Here you can choose from 
a selection of maps at different scales and 
from different times, including Digital Globe 
with high quality aerial imaging. There is a 
search box at the top of the screen. A very 
useful feature is the slider with which you can 
compare two maps by changing the 
transparency of one of them. 
 
Below is a selection of sites in Ireland with 
astronomical connections and a few 
observations and inferences about what can be 
seen on the maps. You may possibly spot 
something else there. Of course there are 
other sites not covered here and then again a 
bit of browsing might serendipitously lead to 
an interesting discovery.  
 
Dunsink Observatory, Co. Dublin, was 
established in 1785. According to the OSI 
website, the 6" maps were surveyed between 
1837 and 1842. The main observatory building 
can be seen in the 6" map but the South Dome 
(built in the late 1860s) is missing. The curved 
driveway from the gate to the main door was 
already there but Dunsink House (1874) was 
yet to be built. The main building and 
outbuildings occupied the same footprint as 
today.  There was a small building, possibly a 
house, almost directly opposite on Dunsink 
Lane. It is not named on either map. It can 
also be seen that the previous gate lodge was 
oriented at 90 degrees to the current one. 

On the 25", surveyed between 1888 and 1913, 
both Dunsink House and the South Dome are 
present. In the vicinity was Elmgreen House, 
where the golf course is now, and also 
Dunsinea with its Spermaceti and Wax Factory. 
Dunsinea was associated with the Rathborne 
family of candle makers. 
 
The father and son team of Thomas and 
Howard Grubb of Rathmines, Dublin were 
among the foremost telescope manufacturers 
of the 19th century. Howard constructed the 
Optical and Mechanical Works in Rathmines in 
1875. The factory appears on the 25" but not 
on the 6" map. On the map it is situated at the 
end of Parker Hill and not on Observatory Lane 
and marked as Astronomical Works. 
Observatory Lane is not named on the 25" 
map. Sir Howard Grubb Astronomical 
Workshops is listed as being on the main 
Rathmines Road in Thom's Directory in the 
period around 1900. Observatory Lane and 
Parker Hill are not mentioned in Thom's until 
1893. Google Maps now shows a gated 
apartment complex on the site.  
 
At Birr Castle, Co. Offaly, there is no trace 
remaining of the 36" reflector which the Third 
Earl of Rosse built in the mid-1830s. However 
it is depicted on the 6" map, marked in a 
circle.  Beside the telescope a "Study" is 
shown. By the time the  25" map was surveyed 
post 1888 the 36" telescope was still there 
along with the 72" Leviathan which is 
described as the "Railway Telescope". In 
addition there is a third telescope, the 
"Photographic Telescope". The 25" map shows 
great detail including the meridian stones used 
to align the Leviathan when it was being built.  
 
Markree near Collooney, Co. Sligo was the 
home of Edward Cooper. His 13.5" refractor 
was Grubb's first astronomical commission in 
the 1830s. The remains of the observatory are 
still visible today on the digital globe view and 
are marked as such on both the 6" and 25" 
maps. There is some modification of the 
building between the two maps. 
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In the 25" a north/south oriented feature is 
visible within the circular enclosure; this is 
presumably the mount of the 13.5".  
 
William E. Wilson lived in Daramona House in 
the village of Streete, Co. Westmeath. The 
house is not visible on the 6" map as it was not 
built until 1855 according to the National 
Inventory of Architectural Heritage website. 
He had a wide range of astronomical interests 
including measuring the temperature of the 
sun quite accurately in the early 1900s. Two 
observatories were constructed at Daramona. 
A dome was built in 1871 for a 12" Grubb 
refractor. In the 25" map a circular structure is 
visible close to the house and to the south-
west. This is possibly the original observatory. 
In 1881 a new dome was built for a 24" 
refractor. The later observatory is not clear 
from this map. From photographs it can be 
seen that it was a square tower with a dome 
on the roof. It is the extension to the south of 
the house between P and the "on" of 
Daramona. Unlike at Birr and Markree it is not 
marked as an observatory.  

 
Crawford Observatory was part of Queen's 
College Cork, later University College Cork. As 
Queens College was not built until the 1850s 
there is no sign of the observatory on the 6" 
map. It is indicated on the 25" map having 
been built in 1878. But all the buildings 
currently intruding upon it are of a later date 
and do not appear. The whole area was semi-
rural at the time the 25" map was surveyed.  
 
Millbrook House, near Milltown, Co. Galway, 
belonged to John Birmingham, discoverer of 
the recurrent nova T CrB.  Only a shell remains 
of Millbrook House plus a few outbuildings. 
The house is visible on both 6" and 25" but no 
observatory is marked on either map. The 
nova was discovered on his way home from his 
friend's house in 1866 and observed later that 
evening with a small telescope. Birmingham 
then invested in a larger 4.5" refractor and 
built a wooden observatory with a sliding roof 
(so presumably of rectangular design) in the 
grounds on Millbrook house. There is no 
obvious structure on the map that would 
correspond to this. This telescope was used 
principally to compile a catalogue of red stars. 
 

(Continued on Page 24) Below: Map of Dunsink Observatory from around 
the end of the 19th Century (Credit: OSI) 
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When Astronomers Put the Saddle on the Wrong Horse 
by James O’Connor 

There is a widespread notion that Nicholas 
Copernicus (1473-1543) was the initiator of the 
heliocentric (sun-centred) model of the 
universe.  However, this is far from being the 
case.  To find the true initiator we must go 
back a very long time – to the third century 
B.C. – to the ancient Greek astronomer and 
mathematician, Aristarchos. Unfortunately, 
the latter's ideas, brilliant though they were, 
got little support and were effectively 
sidelined until eventually given new life by the 
work of Copernicus. This was despite the fact 
that his ideas went a long way towards 
explaining what mankind saw going on in the 
heavens – especially planetary motions that, 
on the face of it, seemed arbitrary and 
pointless. The amazing thing is not that the 
ideas of Copernicus (following Aristarchos) 
were eventually accepted; it is that the 
process took so long even to get started. 
 
How lucky we are to be living in an era when 
the true nature and structure of the solar 
system (and of the universe as a whole) is 
understood! This fact was emphatically 
brought home to me when reading a transcript 
of the 14th century “Irish Astronomical Tract”, 
made available to me some years back by the 
late Dr Máire Brück. The transcript was 
accompanied by an English translation and a 
thesis on the Tract by John Williams of the 
University of Sydney. The Tract, which has 
some 26,000 words, is a translation into Irish 
of one or more Latin or Arabic texts. It follows 
the geocentric model of the universe since 
that was the received science of the day.  
There is no other extant document 
corresponding exactly to the Tract but 27 of 
the 40 chapters follow fairly closely the work 
of Messahala, a Jewish astronomer who lived 
in Alexandria in the late 8th or early 9th century 
and wrote in Arabic. (Only about half the Tract 
is devoted to astronomy; other subjects 
discussed include matters such as winds, 
volcanoes and the cause of the Nile floods.) 
Two copies and part of a third survive. 
 
Indeed, well may we pity students who relied 
on such texts! All that study! All that detailed  

memorizing of things that had no basis in 
reality!  We are told that the Sun moved in 
two “spheres” and all other planetary bodies 
in four “spheres”. One might think that the 
“fixed stars” might get off more lightly, since 
they all appear to move together in an orderly 
way.  In a way, they do, but the precession of 
the equinoxes introduces a problem. To 
account for this, we are told that the stars 
revolve around the Earth once a day with the 
“Great Sphere” but are also obliged to move in 
a contrary direction at the very much snail's 
pace of one degree every 100 years. Mercury 
and Venus cause a special problem; since they 
always keep close to the Sun in the sky, it is 
necessary to suppose that the Sun is 
empowered to restrict their movements in a 
very peculiar way.  
 
To be sure, some statements in the Tract are 
true or close to the truth. Explanations of the 
eclipses of the Sun and Moon are correct to 
the extent that they attribute the former to 
the intervention of the Moon in front of the 
Sun and the latter to the entry of the Moon 
into the Earth's shadow – even though, 
following the geocentric model, the Earth is 
represented as immovable in the centre.  The 
possibility of an annular eclipse of the Sun is 
mentioned – something that does not appear to 
have been done by any of the Greek 
astronomers. It is correctly predicted that 
Mercury and Venus would show phases if we 
could get a closer view of them. A point of 
interest in relation to those pre-Columbian 
days is the statement that it would be possible 
to travel westwards over the Atlantic and 
return to one's starting point from the east.  
Another plus mark for the Tract – remarkable 
when one considers the epoch when it was 
written – is that it contains a strong 
declaration against astrology. 
 
However, even when it gets things right, the 
reasoning may be flawed. It is argued, 
correctly, that the Sun must be bigger than the 
Earth but the argument follows the line that, if 
it were smaller than the Earth, the shadow of 
the Earth would extend indefinitely into space  
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and throw the stars immediately behind the 
Earth into eclipse. However, this argument is 
valid only on the false assumption that the stars 
shine only by the reflected light of the Sun.  
 
The Tract includes a prologue praising God as 
Creator. This, to be sure, is a question that does 
not pertain to natural science as such: one can 
study astronomy in exactly the same way 
whether one believes in God or not.  However, it 
is noteworthy (and to me ironic) that, in the 
present-day scene, when the size and splendour 
of the universe and the fine-tuned character of 
all its parts have been revealed in ways beyond 
the wildest dreams of the Tract's authors, so 
many scientists seem prepared to go to all sorts 
of lengths to avoid the concept of a Prime Mover 
or Creator.  
 
The most obvious problem with the geocentric 
theory is the periodic retrograde motion of the 
planets. This phenomenon can be observed 
easily and without instrumentation in the cases 
of the bright planets Mars, Jupiter and Saturn, 
the orbits of which are outside that of the Earth. 
If we follow the tracks of these planets against 
the background of stars we find that, while they 
move in an easterly direction for most of the 
time, they periodically change to a retrograde 
(westerly) motion. This reverse or retrograde 
motion always occurs about the time when the 
planet is opposite to the Sun in the sky. The 
phenomenon cannot be explained under the 
geocentric theory except by introducing ad hoc 
expedients such as epicycles (imaginary extra 
circles) into the planetary motions. On the other 
hand, retrogression follows naturally and  
necessarily under the heliocentric theory. 
 
The accompanying diagram explains retrograde 
motion. Taking Mars as an example, it shows how 
the planet's slower orbital motion vis-a-vis Earth 
causes it to appear to move in a retrograde 
manner. Similar situations apply in relation to all 
the outer planets. The effect is similar to what 
you see if you are on a train which overtakes 
another train travelling more slowly on a parallel 
track: the slower train seems to be moving 
backward. In the Earth-Mars situation the Earth 
corresponds to the faster train and Mars to the 
slower since Earth makes a circuit of the sun in 
about half the time taken by its sister planet. 

Past generations have left great monuments,  
e.g., Newgrange and Stonehenge, and other 
artefacts which demonstrate how deeply the 
study of the movements of the heavenly bodies 
had entered into their consciousness.  These 
studies were carried even further by the 
Chaldeans (and probably others) but the Greek 
philosophers seem to have been the first to try 
to describe what was happening and to predict 
future events such as eclipses. Understandably, 
the first attempts postulated a stationary Earth 
with the heavenly bodies moving about it. 
Pythagoras (580-500 BC) postulated a spherical 
Earth surrounded by a series of concentric 
spheres each carrying a heavenly body. Plato 
conceived the universe as a single entity having a 
spherical body. He attributed natural circular 
motions to the planets, thereby (as he thought) 
overcoming the need to seek an efficient cause 
for their motions. One of his pupils, Eudoxus 
(408-355 BC) conceived the idea of each planet 
being on a sphere concentric with the Earth but 
not necessarily having the same axis of rotation. 
The spheres were thought of as convenient 
instruction concepts but without actual 
existence.  The cosmos of Aristotle (384-322 BC)  

Above: Diagram explaining Retrograde Motion 
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It was Claudius Ptolemaeus Ptolemy, who lived 
in Egypt in the second century AD, who finally 
put an end to any prospect of acceptance of 
the heliocentric model in the ancient world.  
He adopted the geocentric model and 
developed the idea of epicycles to account for 
the planetary deviations from the basic model.  
Unfortunately, even though his model could 
hardly have been further from the truth, it 
was to remain the basis of astronomical 
learning for more than a thousand years and 
is, therefore, the model put forward in the 
Irish Astronomical Tract. 
 
It was not until 1543 AD that the publication of 
De Revolutionibus Orbium Celestium by the 
Polish priest, doctor and astronomer Nicolaus 
Copernicus set in motion the researches that 
finally disproved the Ptolemaic System and 
initiated the prodigious expansion of 
astronomical knowledge that continues to this 
day.  Credit is due to Copernicus for his 
monumental work but he can be faulted for 
not disclosing his debt to Aristarchos.  He 
certainly knew of the latter's heliocentric 
model but suppressed mention of it, perhaps 
so as not to jeopardise his claims to 
originality. 
 
Despite the lack of support in his own day, I 
would claim that Aristarchos has had the last 
laugh.  His system is now recognised as being 
essentially correct and, while all the people I 
have mentioned in my article have had lunar 
craters named after them, by far the brightest 
of these craters is that named after him!    

was similar to that of Eudoxus, differing only in 
details. 
 
Among these Greek scholars, Aristarchos 
(c.320-c.250 BC) shines with especial glory in 
that he was the first to propose a heliocentric 
model for the universe. The only work of his 
that still exists is On the Magnitude and 
Distances of the Sun and Moon. In this, he 
describes his attempt, by means of simple 
trigonometry, to measure the sizes and 
distances of these bodies. The measurements 
he obtained were not very accurate but it is 
probably as a result of this initiative that he 
began to conceive his revolutionary model of 
planetary motion generally. 
 
Heraklides of Pontus (c.388-315 BC) had earlier 
put forward the proposition, which was 
accepted by many, that Mercury and Venus 
orbit the Sun.  Aristarchos now carried the 
argument further, suggesting that the Earth 
also orbits the Sun.  His model put the Sun at 
the centre of things, the “fixed stars” as 
stationary on the outside and the planets, 
including Earth, travelling in circular orbits 
about the Sun.  He further attributed the 
apparent daily rotation of the sphere of stars 
to the rotation of the Earth on its axis.  He 
anticipated the most powerful argument 
against his theory by stating that the reason no 
stellar parallax had been observed was that 
the diameter of the Earth's orbit was too short 
to show this effect, having regard to the very 
great dimensions of the universe. 
 
Unfortunately, his ideas were not accepted.  
The huge universe that his theory demanded 
was unacceptable to his contemporaries.  He 
was accused of impiety but even more 
damning was the inability of his theory to 
account for certain astronomical anomalies.  
 
These residual anomalies were due to his 
retention of circular orbits for the planets, 
with the consequence that the theory could 
not account for things such as the unequal 
length of the seasons.  Nobody realised that 
the introduction of elliptical rather than 
circular orbits would have resolved these 
problems.  So, in this way, a great opportunity 
was lost and Aristarchos got little support for 
his theory.  

Wentwort Erck of Sherrington, Bray, Co. 
Wicklow concentrated chiefly on solar and 
planetary astronomy. He had a 7.5" refractor 
and a 15" reflector which would imply a 
permanent observatory. From the map it can 
be seen that the site of Sherrington House is 
now the Olcovar housing estate. But nearby 
Cherrington Road and Drive retain the name, 
albeit slightly altered. The house appears on 
the 6" map with some extra outbuildings in the 
25". It is not clear if one of these is the 
observatory. One square building standing 
alone away from the house is the best suspect 
as it is approximately aligned north-south. The 
whole area, now considerably built-up, was 
semi-rural at the time.  

Mapping Irish Astronomy (cont.) 
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Will time travel ever be possible? Probably not. 
In science, though, there are cases of the 
seemingly impossible coming to pass. 
 
Less than two centuries ago the philosopher 
Auguste Comte reflected the general belief that 
while we might tell how far it was to some stars, 
how their light varied, even weigh some of them 
we could never know what they are actually 
made of. How could we ever get close enough to 
grab a handful of their substance and see what it 
was  made of? Yet even as he wrote the research 
was underway that would shortly lead to 
spectrum analysis which enabled scientists to do 
what had seemed impossible. It also settled one 
of the great debates of the day by showing 
eventually that that not all "nebulae" were 
remote clusters of stars, that some were gaseous 
in nature. 
 
Another perceived impossibility was based on the 
considered opinion of no less than Sir Isaac 
Newton himself. The early telescopes as used by 
Galileo and his contemporaries were very poor 
compared with even the cheapest of present day 
binoculars. This was due mainly to the inability 
of simple lenses to bring light of different 
wavelengths to the same focus point. Images 
were surrounded by envelopes of bright colours. 
Newton grappled with the problem for a long 
time without success. Eventually he concluded 
the condition was intrinsic to refracted light and 
turned his great intellect to the design and 
construction of what is known as the Newtonian 
reflecting telescope. It turned out that Newton 
had got it wrong. Chester Moore Hall solved the 
problem by combining two different types of 
glass. Hall's precedence in discovery it seems 
only became known when John Dollond took out 
a patent on what is now known as an 
"achromatic" refractor telescope. Other 
mathematicians including Euler also 
foreshadowed the solution. 
 
In 1891 the great observer E. E. Barnard was the 
victim of a hoax. Barnard had been very 
successful at discovering comets but he was 
astonished to read one day in the San Francisco 
Examiner that he had invented and was using 
"An Astronomical Machine that discovers 

The Probably Impossible, the Improbably Possible 
by Liam Smyth 

Comets all by itself". It was of course a 
complete hoax engineered by one of his 
colleagues at Lick Observatory. I think Barnard 
must have been a rather humourless 
individual. He was infuriated by the article, 
especially the suggestion that it allowed him 
to spend more time in bed. He could not see it 
as an indirect but fulsome tribute to his 
observing skills. Would Barnard have believed 
that "astronomical machines" such as LINEAR 
would do exactly what the hoaxer described 
and little more than a century later. 
 
Some might claim that while science 
progresses it is not always in the right 
direction. I remember a discussion I had with a 
British banker shortly after we all began to 
feel the effects of Lehman and what ensued. I 
asked him how bankers with centuries of 
experience had got it so wrong. He had no 
hesitation in laying the blame on the 
mathematicians and statisticians. According to 
this banker it was their modelling of economic 
forces which brought about disaster. Against 
the better judgement of traditional bankers 
the new progressive scientific operators 
insisted their model with its checks and 
balances made a financial crash impossible. 
I believed him (cum grano salis). 
 
It is interesting to compare achievements of 
science with some of the ancient stories and 
fairy tales. Is air travel our magic carpet, is 
television the fortune-tellers crystal ball or 
Fionn McCumhal's thumb, is computer science 
the genie from the lamp or bottle that can do 
everything? When I was some decades younger 
the great electronic revolution was getting 
into full swing. We looked forward to a time 
when robots would eliminate boring repetitive 
work and free people in general to  follow 
their inclinations in science, the arts, sport or 
even the construction of the joyful just society 
worldwide. It hasn't worked out like that, has 
it? What with wars, famine, homelessness, 
terrorism and zero hour employment contracts 
and the world's wealth concentrated into 
fewer and fewer hands. Is it time to go back to 
the drawing board? 
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Space Science Missions 2017 

As 2016 ended, NASA’s Juno probe is still stuck 
in its 53 day orbit around Jupiter. There are 
hopes it can achieve its science orbit (period 
14 days) this year. Its mission is to probe the 
composition of Jupiter’s atmosphere and to  
measure the magnetic and gravity fields 
around the planet. The longer orbit still allows 
science observations at each perijove. 
 
ExoMars Trace Gas Orbiter (ESA and 
Roscosmos) will go through a period of 
aerobraking to reduce its orbital period, with 
its science mission beginning late in the year. 
Its mission is to search for trace gasses 
(including methane) in the Mars atmosphere. 
 
NASA’s veteran Cassini Saturn Orbiter will be 
manoeuvred to fly between the planet and its 
rings in April. Although dangerous, the probe is 
nearing the end of its life. Might it resolve the 
ring particles? 
 
The TESS (Transiting Exoplanet Survey 
Satellite) observatory is planned for launch in 
December. Its mission is to survey the sky for 
exo-planets around bright stars. It will use the 
transit method, where the star’s light is 
minutely blocked by the planet. 
 
China’s Chang’e 5 is a scheduled (late 2017)  
lunar orbiter and sample return mission. If 
successful, it will be the first return of lunar 
soil since 1976 (Soviet Union’s Luna 24). 
 
ESA’s astrometry observatory Gaia at the start 
of the year will be half through its nominal 
mission. It is measuring to very high precision 
(20 x 10-6 arcsec) positions, proper motions 
and parallaxes of 2 billion stars. It will also do 
photometry of its targets. 
 
The first results Data Release (DR) occurred in 
2016: positions for 1.1 billion stars and a 
subset of 2 million stars for the parallax and 
proper motions. This year will see another DR. 
 
For definitions of position, proper motion and 
parallax please see the Your Night Sky Primer 
(p. 3) and the Astrometry Essentials sidebar 
(at right). 

Above: The Earth and Moon from Chang’e 5-T1. This 
test mission for Chang’e 5 looped the moon and 
returned a capsule to Earth in 2014. Its main 
module subsequently entered lunar orbit in 2015. 
The dark patch in the middle of the Moon is the 
far-side Mare Moscoviense. 

Astrometry Essentials 
 
Proper Motion is the space motion of a star across 
its line of sight. It is measured in arcsec per year. 
The star with the highest proper motion is 
Barnard’s Star in Ophiuchus, 10.3 arcsec/yr. 
 
This 9.5 magnitude star is easy to spot with a 
moderate sized telescope. A nice project is to plot  
the position with respect to the field stars and 
come back in a few years and do the same. Thus 
you can see the Fixed Stars actually move! 
 
Radial Velocity is the space motion of a star along 
the line of sight. The motion is revealed by the 
Doppler shift in the stars spectral lines. It is 
measured in km/s. 
 
A knowledge of distance, proper motion and radial 
velocity gives the true space velocity of a star. 
 
Stellar Parallax is the apparent motion of a star 
against more distant stars due to the annual 
motion of the Earth around the Sun, with the 
Earth’s radius forming a baseline. The star with the 
largest parallax is the southern object Proxima 
Centauri, 0.769 arcsec/yr. 
 
The distance of a star is 1/parallax. For Proxima 
this is 1/0.769  = 1.300 parsecs. 
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You are invited to join the IAS 
 

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

                _____________________________________ 
 

The Irish Astronomical  Society 
c/o 146 Santry Close 

Santry, Dublin 9, Ireland. 
 
 
 

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

 Please send remittances to The Treasurer at the above  
 address.      
 

 See http://www.irishastrosoc.org and follow the link to 
 the Membership tab for more details. 
 
 
 
         Please photocopy this form                                (Sky-High 2017)     

Useful Web Sites & Resources used 
 
Sky-High (includes updates): 
  http://www.irishastrosoc.org/skyhigh/skyhigh.htm 
   
IAS (with details of meetings and events): 
  http://www.irishastrosoc.org 
 
British Astronomical Association (publisher of BAA 
Handbook):   http://britastro.org 
 
DIAS (with details of public nights at Dunsink Obs.): 
 http://www.dias.ie 
 
Guide 9.1:  http://www.projectpluto.com 
 
IFAS Forum:  http://www.irishastronomy.org 
 
RASC (publisher of RASC Observer’s Handbook): 
  http://rasc.ca 
 
Variable Star Nights (J. O’Neill’s website): 
  http://www.variablestarnights.net 
 
Variable Stars  
 
AAVSO:  https://www.aavso.org 
 
AAVSO Variable Star Plotter: 
  https://www.aavso.org/vsp 
 
BAA V.S.S.:   http://www.britastro.org/vss 
 
Comets 
 
BAA/SPA Comet Section:  
  http://www.ast.cam.ac.uk/~jds/ 
 
Meteors 
 
IMO:  http://www.imo.net/ 
 
Eclipses 
 
NASA Eclipse site (F. Espenak):  
  http://eclipse.gsfc.nasa.gov/eclipse.html 
 
Irish Star Parties 
 
Cosmos: 
   http://www.tullamoreastronomy.com/ 
 
Galway Astronomy Festival: 
   http://galwayastronomyclub.ie/ 
 
Mayo Dark Sky Festival: 
https://mayodarkskyfestival.wordpress.com/ 
 
Skellig: 
   http://www.skelligstarparty.com 

Sky-High 2017 availability: 
 
 

1. By post to “Sky-High 2017”, c/o 146 Santry Close, Santry, 
    Dublin 9. Please add €1 to the cover price of €5 for p & p. 
 

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

Sky-High 2016 Erratum 
Page 6 under April 24/25: for 'crescent Moon' read 'waning gibbous 
Moon'.  
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Gallery 

Front Cover: Total Solar Eclipse, Queensland, Australia. 
60 mm refractor. DSLR, composite of four frames (John O’Neill). 
 
1: Transit of Mercury. 9 May 2016. Hα image with a 100 mm solar 
telescope (Derek Buckley). 
 
2: Transit of Mercury. 9 May 2016 at 13:02 UT. 106 mm refractor 
with a solar filter (John O’Neill). 
 
3: Aurora. DSLR, 18 mm focal length, 10 s exposure. Akureyri, 
Iceland  4th Oct 2016 at 04:43 UT (John O’Neill). 
 
4: Sun Spots. 23rd Oct 2016. 90 mm refractor, DMK51 camera 
(Derek Buckley). 
 
5: M51 Whirlpool Galaxy, from London, England. 250 mm 
Cassegrain, 5 min exposure (Derek Buckley). 
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