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Foreword
Contents

We send greetings to all fellow astronomers and
welcome them to this, the twentieth edition of our
annual almanac for Irish Observers, Sky-High.
We thank the following contributors for their
articles: Patricia Carroll and James O’Connor. The
remaining material was written by the editors John
O’Neill and Liam Smyth. The Gallery has images by
Society members. The times of sunrise etc. are
from SUNRISE by J.O’Neill.
We are always glad to hear what you liked, or
what you would like to have included in Sky-High.
If we have slipped up on any matter of fact, let us
know. We can put a correction in future issues.
And if you have any problem with understanding
the contents or would like more information on
any topic, feel free to contact us at the Society email address irishastrosoc@gmail.com. Any updates
or errata for Sky-High will be posted at the SkyHigh 2012 web page (see page 27).
Up-to-date news of IAS activities and links to
sites of interest on the internet can be found at
www.irishastrosoc.org
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The Irish Astronomical Society – 75 years
The Irish Astronomical Society was founded in
1937. It caters for those of all ages and interests in
astronomy and space.
You don’t have to be an expert to be part of
our society. Many of our members are taking their
first steps in the hobby and you are sure to receive
friendly advice from some of the more experienced
amateur astronomers among us.
Activities include monthly meetings, receiving
our bi-monthly newsletter Orbit, observing groups,
e-mail alert notices of transient astronomical 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,
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
telescope, 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
parting with your hard-earned cash.
The Dublin Sidewalk Astronomers hold public
star parties at regular intervals, usually in
Sandymount, 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.

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.

For more detailed studies, especially with binoculars or a small telescope you will need a more
detailed map showing all stars to at least sixth
magnitude. A handy atlas is the Pocket Star Atlas
published by Sky Publishing (for about €15). This
shows stars to 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 apparent size of a celestial object. For example, the Full Moon measures an average of half a degree, or 30 arcminutes, in diameter.

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.
Once you can find the constellations you will
enjoy learning more about them.
A useful guide is the Collins Stars & Planets
(now in its 4th edition) which has constellation
charts as well as all-sky charts, along with sections
on the stars and planets.

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 degrees.
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
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 accurately plot the position of an object in
the sky.
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The basis for this system is the equator and the
poles.
Right ascension is expressed in hours (h), minutes (m) and seconds (s) running eastward from 0
to 24 hours around the equator. The zero point of
right ascension is taken as the vernal equinox - the
point where the Sun crosses the celestial equator,
moving from south to north, in its course around
the sky.
An object's declination is written in terms of
how many degrees, minutes, and seconds north (+)
or south (-) of the celestial equator it is.

Planetary data
The Earth is the third planet of the Solar System. Mercury and Venus are closer to the Sun
while Mars, Jupiter, Saturn, Uranus, Neptune and
Pluto are 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 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.

halt, move back to the right, halt, and then resume direct motion once again.

A note on time
Times throughout Sky-High are given, unless
noted otherwise, in Universal Time (UT). This is
the 24-hour system starting at mean midnight as
measured at Greenwich. It is the same as 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 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, apply for Dublin. For other parts of 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.

Venus and Mercury show phases like the Moon.
Mars can look gibbous, i.e. not quite full. Jupiter
can show very slightly less than full at quadrature
in amateur telescopes.

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.

The outer planets exhibit a phenomenon known
as retrograding. A consequence of them 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 grind to a

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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Sky Diary 2012
January

5

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

2/3

The gibbous moon lies less than 5º top-right of
Jupiter (mag -2.6) after midnight.

13

Venus (mag -4.3) passes 3.0º N and slightly W of
Jupiter (mag -2.1) this evening.

3/4

Quadrantid meteors at maximum (6 hrs). Moon
sets three hours before dawn.

14

5 Astraea at opposition in Leo, mag 9.1.

18

5

Earth at perihelion, 0.98 AU.

11

α Cancri (mag 4.3) occulted by the just-past full
moon; reappearance at 06:02 UT.

136472 Makemake at opposition in Coma Berenices
mag 16.8. It is now 52.3 AU from the sun. Apart
from Pluto, this is the brightest Trans-Neptunian
Object.

20

Vernal (or Spring) Equinox at 05:14 UT.

12

Comet P/Levy (2006 T1) at perihelion, 1.01 AU.

21

Mercury at inferior conjunction.

14

87 Leonis (mag 4.8) occulted by the waning
gibbous full moon; reappearance at 03:54 UT.

24

Uranus at solar conjunction.

25

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

25

Crescent moon lies 3º right of Jupiter (mag -2.1)
this evening.

26

Crescent moon lies 3º S of Venus (mag -4.4) this
evening, with Jupiter (mag -2.1) further below
them.

27

Venus at greatest elongation (in Aries), 46° E in the
evening sky.

27

The crescent moon lies between the two star clusters, Hyades and Pleaides, this evening.

30

Summer Solstice (N Hemisphere) on Mars.

15/16 433 Eros (mag 8.9) passes less than 1º W of galaxy
M95 in Leo.
16

The last quarter moon lies less than 3° S of Spica
(mag 1.0).

24

Mars at (west) stationary point.

February
1

Uranus (again) passes into the N hemisphere.

1

The 9-day old moon passes 3° S of the Pleiades star
cluster M45 this early evening.

2

433 Eros brightest at magnitude 8.5.

7

Mercury at superior conjunction.

8

Saturn's moon Iapetus at western elongation.

11

Eclipsing variable θ1 Orionis A (V1016 Ori) at
minimum brightness (23 hrs).

16

Mars at aphelion, 1.67 AU.

19

Neptune at solar conjunction.

20

433 Eros at opposition in Hydra, mag 8.8.

25

Crescent moon lies less than 3º N of Venus
(mag -4.2) this evening.
Leap day.

21/22 Lyrid meteors at maximum (5 hrs). No Moon
interference.

29

April
Venus (mag -4.4) passes through the southern
outskirts of the Pleiades star cluster M45 this
evening, passing 23’ from η Tauri (Alcyone).

8

Easter Sunday.

14

Mars at (east) stationary point.

15

Saturn at opposition in Virgo, mag 0.2.

15

Saturn's moon Titan at eastern elongation.

18

Mercury at greatest elongation, 27° W.

22

25

Lunar (north edge; waxing gibbous moon) grazing
occultation of HIP38975 in Cancer (mag 6.0) at
about 19:58 UT. The northern limit passes from the
Liscannor, Co Clare to Courtown Harbour, Co
Wexford.

Thin crescent moon lies 2º N of Jupiter (mag
-2.0). Look low in the west 40 minutes after sunset.
ζ Tauri (mag 3.0) occulted by the waxing crescent
moon. Disappearance at 20:23 UT takes place in
bright twilight. Reappearance takes place at 20:51
UT.

26

Saturn's moon Iapetus at western elongation.

29

κ Cancri (mag 5.2) occulted by the first quarter
moon; disappearance at 22:43 UT.

α Cancri (mag 4.3) occulted by the nearly full
moon; disappearance at 23:13 UT.

30

The gibbous moon lies less than 10º below Regulus
(mag 1.4) and Mars (mag 0.0) this evening.

March
1

5 Astraea lies 10' SW of the star Nu Virginis (mag
4.0).

3

Mars at opposition in Leo, mag -1.2.

4

5

3
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Sky Diary 2012 (cont.)
28

May

28/29 Delta Aquarid (south component) meteors at maximum (21 hrs). The moon sets about midnight.

5/6

Eta Aquarid meteors at maximum (19 hrs). Moon
very unfavourable.

6

Nearest full moon of the year (357,000 km), nearest
perigee of the year occurs on the same day!

6

Mercury at inferior conjunction.

August

Venus (mag -4.5) lies less than 2º S of the star ß
Tauri (mag 1.7) this evening. The maximum declination (+28º) of the planet occurs around the same
time.

4

Favourable lunar libration (9°) on the S limb.

6

Delta Aquarid (north component) meteors at
maximum. Moon unfavourable.

13

Jupiter at solar conjunction.

8

19

Moon at furthest apogee (406,400 km) of the year.

Shadow of Io enters the disc of Jupiter at 02:33
UT; the shadow of Europa is already on the disc.

20

Annular Solar Eclipse visible from E Asia and W USA.
Nothing of the event visible from Ireland. See page
12 for details.

11

27

Mercury at superior conjunction.

The crescent moon and Jupiter (mag –2.2) is near
the Hyades and Pleiades (M45) star clusters this
morning. Venus (mag –4.3) is lower left
towards the horizon.

12

Perseid meteors at maximum (10 hrs). Only small
interference from the waning crescent moon.

15

Venus at greatest elongation (in Gemini), 46° W in
the morning sky.

16

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

16

Crescent moon lies 4º S of Mercury (mag 0.1) this
morning. Look low in the ENE 40 minutes before
sunrise.

24

Neptune at opposition in Aquarius, mag 7.8. See
chart on page 11.

June
4

6

Partial lunar eclipse visible from the Pacific region.
The maximum magnitude of 0.37 occurs at 11.03
UT. Nothing of the event visible from Ireland.
Venus at inferior conjunction. A very rare transit
across the sun occurs (see page 13 for details).

8

Mars at (east) quadrature.

12

Mercury (mag -0.6) passes less than 10' E of the star
ε Geminorum (mag 3.1) this evening.

17

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

20

Summer Solstice at 23:09 UT, the night of 20th/21st
is the shortest of the year.

6

11 Parthenope at opposition in Aquarius, mag 9.0.

24

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

7/8

The last quarter moon lies 4° N of Aldebaran (mag
0.9) just before midnight.

27

Mars lies about 20' W of the star β Virginis (mag
3.6) late this evening.

8

Pluto at opposition in Sagittarius, magnitude 14.3.
It is now 32.3 AU from the sun.

Piscid meteors at maximum. Some interference
from the last quarter moon.

10

Mercury at superior conjunction.

13

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

22

Autumnal Equinox at 14:49 UT.

23

Uranus lies 1' E from the star 44 Piscium (mag
5.8) this morning.

27

Favourable lunar libration (9°) on the S limb.

28

2 Pallas at opposition in Cetus, mag 8.3.

29

July
1

Mercury at greatest elongation, 26° E .

5

Earth at aphelion, 1.02 AU.

10

Jupiter (mag -2.1) lies less than 5' E from the star
Omega2 Tauri (mag 4.9) this morning.

12

2 Pallas (mag 9.8) passes less than 3º N of Uranus
(mag 5.8).

13

Saturn's moon Iapetus at western elongation.

14

Comet 96P/Machholz at perihelion, 0.12 AU.

15

Jupiter (mag -2.1) lies ½º from the crescent moon
(closest about 02.08 UT). Venus (mag -4.5) is 6º below and on the same line. First magnitude star
Aldebaran is 3º to the right of Venus.

September

28/29 2 Pallas (mag 8.3) lies about ¼º E of the star ι Ceti
(mag 3.5).
29
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Uranus at opposition in Pisces, mag 5.7. See chart
on page 11.

Sky Diary 2012 (cont.)

October
5

Gibbous moon lies 2º below Jupiter (mag -2.6) this
evening.

5

106 Tauri (mag 5.3) occulted by the waning gibbous
moon; reappearance at 23:56 UT.

7

Chi Orionis (mag 4.6) occulted by the waning gibbous moon; reappearance at 02:38 UT.

11

Favourable lunar libration (10°) on the NW limb.

15

136199 Eris at opposition in Cetus, very faint at
magnitude 18.7. It is now 96.5 AU from the sun.

20/21 Orionid meteors at maximum (4 hrs). Moon favourable.
24

Favourable lunar libration (10°) on the SE limb.

25

Saturn at solar conjunction.

26

Mercury at greatest elongation, 24° E.

28

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

Bright gibbous moon lies 1.4º below Jupiter
(mag -2.7) at 1 hrs.

3

Lunar (bright north edge; waning gibbous moon)
grazing occultation of Chi1 Orionis (mag 4.4) at
about 05:58 UT. The northern limit passes from
Fenit, Co Kerry to Crosshaven, Co Cork.

3

1 Ceres (mag 7.4) lies less than 1º SW of M35 open
cluster in Gemini.

27

Venus (mag -4.0) passes just over ½° from S of
Saturn (mag 0.6) this morning. Mercury (mag 0.3)
is 12º bottom-left. Look an hour before sunrise.

28

Saturn (mag 0.6) passes 1.5º NW of Venus
(mag -4.0) this morning. Mercury (mag 0.0) is
below left.

28

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

28

Penumbral Lunar Eclipse visible. See page 12 for
details.

28/29 Full Moon lies 1.1º below Jupiter (mag -2.8) at 1
hrs.

December

November
1/2

24

3

Jupiter at opposition in Taurus, mag –2.8. It lies
just north of the Hyades star cluster.

4

Mercury at greatest elongation, 21° W in the
morning sky.

8

4 Vesta at opposition Taurus, mag 6.4.

9

Crescent moon lies 3° W from Spica (mag 1.0) this
morning.

12/13 9 Metis (mag 8.9) passes 2' SW of the star 47
Geminorum (mag 5.8).
13

Lunar (north edge; waning gibbous moon) grazing
occultation of 57 Orionis (mag 5.9) at about 06:30
UT. The northern limit passes from Brandon, Co
Kerry to Kinsale, Co Cork.

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

13/14 Geminid meteors at maximum (19 hrs). Moon very
favourable.
17

1 Ceres at opposition in Taurus, mag 6.7.

18

Favourable lunar libration (10°) on the SE limb.
Winter Solstice at 11:12 UT, shortest day of the
year.

4

1 Ceres (mag 7.9) lies 3' E of the star η Geminorum (mag 3.3).

21

4/5

Taurid meteors (south component) at maximum
(5 hrs). Some Moon interference.

21/22 Ursid meteors at maximum (8 hrs). The few hours
before dawn are moon-free.

7

κ Cancri (mag 5.2) occulted by the last
quarter moon; reappearance at 02:15 UT.

23

8

Favourable lunar libration (10°) on the NW limb.

13

Total Solar Eclipse visible from NE Australia and
South Pacific region. Nothing of the event is visible from Ireland. See page 12 for details.

11/12 Taurid meteors (north component) at maximum
(4 hrs). Moon favourable.
17

Mercury at inferior conjunction.

17

Leonid meteors at maximum (13 hrs). Moon favourable.

20

Favourable lunar libration (10°) on the SE limb.

Saturn's moon Iapetus at western elongation.

24/25 Nearly full moon lies less than 1° S of Jupiter
(mag -2.8) at 1 hrs. They lie on the northern outskirts of the Hyades star cluster.
27

Chi2 Orionis (mag 4.6) occulted by the full moon;
disappearance at 21:23 UT.

29

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

30

Pluto at solar conjunction.

31

Lunar (north edge; waning gibbous moon) grazing
occultation of 45 Cancri (mag 5.6) at about 02:55
UT. The northern limit passes from Keel, Achill Island, Co Mayo to Kilmuckridge, Co Wexford.
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NEW

Phases
of
the
Moon
for
2012

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

FIRST QUARTER

d

h

m

23
21
22
21
20
19
19
17
16
15
13
13

7
22
14
7
23
15
4
15
2
12
22
8

39
35
37
18
47
02
24
54
11
03
08
42

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

d

h

m

1
31
1
30
29
28
27
26
24
22
22
20
20

6
4
1
19
9
20
3
8
13
19
3
14
5

15
10
21
41
57
16
30
56
54
41
32
31
19

FULL

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

LAST QUARTER

d

h

m

9
7
8
6
6
4
3
2
31
30
29
28
28

7
21
9
19
3
11
18
3
13
3
19
14
10

30
54
36
19
35
12
52
27
58
19
49
46
21

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

d

h

m

16
14
15
13
12
11
11
9
8
8
7
6
5

9
17
1
10
21
10
1
18
13
7
0
15
3

08
04
25
50
47
41
48
55
15
33
36
31
58

Sunrise and Sunset for 2012
Nautical Twilight
Date

Sunrise

Sunset

Begin

Nautical Twilight

End

Date

Sunrise

Sunset

Begin

End

Jan

1

8:40

16:16

7:13

17:44

Jul

8

4:08

20:52

1:56

23:03

Jan

8

8:38

16:25

7:12

17:52

Jul

15

4:16

20:45

2:13

22:47

Jan

15

8:33

16:36

7:08

18:01

Jul

22

4:26

20:36

2:31

22:29

Jan

22

8:25

16:48

7:02

18:11

Jul

29

4:37

20:25

2:51

22:10

Jan

29

8:15

17:01

6:54

18:22

Aug

5

4:48

20:12

3:09

21:51

Feb

5

8:04

17:15

6:44

18:34

Aug

12

5:00

19:58

3:27

21:31

Feb

12

7:51

17:29

6:33

18:46

Aug

19

5:13

19:44

3:44

21:11

Feb

19

7:36

17:43

6:20

18:59

Aug

26

5:25

19:28

4:00

20:52

Feb

26

7:21

17:56

6:05

19:12

Sep

2

5:37

19:11

4:15

20:32

Mar

4

7:05

18:09

5:50

19:25

Sep

9

5:49

18:54

4:30

20:13

Mar

11

6:48

18:22

5:34

19:38

Sep

16

6:01

18:37

4:44

19:54

Mar

18

6:31

18:35

5:16

19:51

Sep

23

6:13

18:20

4:57

19:36

Mar

25

6:14

18:48

4:58

20:05

Sep

30

6:25

18:03

5:10

19:19

Apr

1

5:58

19:01

4:39

20:19

Oct

7

6:38

17:47

5:23

19:02

Apr

8

5:41

19:14

4:20

20:35

Oct

14

6:50

17:31

5:35

18:45

Apr

15

5:25

19:27

4:01

20:51

Oct

21

7:04

17:15

5:48

18:31

Apr

22

5:09

19:39

3:42

21:07

Oct

28

7:17

17:00

5:59

18:17

Apr

29

4:54

19:52

3:22

21:25

Nov

4

7:30

16:46

6:11

18:05

May

6

4:40

20:04

3:02

21:43

Nov

11

7:44

16:34

6:22

17:55

May

13

4:28

20:16

2:43

22:02

Nov

18

7:56

16:24

6:33

17:46

May

20

4:17

20:27

2:24

22:21

Nov

25

8:08

16:15

6:44

17:40

May

27

4:08

20:37

2:06

22:40

Dec

2

8:19

16:10

6:53

17:36

Jun

3

4:02

20:45

1:50

22:58

Dec

9

8:28

16:07

7:01

17:34

Jun

10

3:58

20:52

1:38

23:13

Dec

16

8:35

16:06

7:07

17:35

Jun

17

3:56

20:56

1:31

23:22

Dec

23

8:39

16:09

7:11

17:38

Jun

24

3:58

20:57

1:32

23:23

Dec

30

8:40

16:15

7:13

17:43

Jul

1

4:02

20:56

1:41

23:16

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 (sun 12° below horizon). The end of civil twilight (sun 6° below horizon) occurs about
midway between sunset and the end of nautical twilight.
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The Planets in 2012
Mercury, the elusive innermost planet, can be
seen (given a clear horizon) without too much difficulty if you look on the right day and time.
On New Years Day morning the planet may be
glimpsed very low in the morning sky. It is at the
tail end of a display in December 2011. You will
need binoculars to make out the planet, 40
minutes before sunrise, 5° high in the SE.
The best evening apparition of the year occurs in
late February to early March, best visibility
occurs around the 1st March when the planet’s magnitude will be –0.8. 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.
In mid-June, the planet again appears as an evening star. Best visibility occurs around June 16th
when the magnitude of the planet will be –0.3.
Look very low in the NW an hour after sunset, binoculars will be needed.
The planet may be seen in the morning sky in mid
to late August. Best visibility occurs around August
22nd when the planet’s magnitude will be –0.7.
Look 8° up in the ENE 40 minutes before sunrise.
The best morning apparition of the year occurs
from the last week of November for about three
weeks Best visibility occurs around the 5th December when the planet’s magnitude will be –0.5. Look
9° up in the SE about 40 minutes before sunrise.

Venus has an excellent display this year. As the
year opens, it will be already a prominent object
low in the evening sky. In the coming weeks, the
planet quickly gains height, greatest elongation
occurring on 27th March. The planet is then 23” in
apparent diameter and magnitude –4.2. Can you
glimpse the Ashen Light (the very faint light) on
the dark side of the planet?. During April the
phase continues to decrease, while the apparent
diameter increases. At the end of April these values are 0.26 and 37” respectively. In May the
planet rapidly declines in altitude towards the sunset glow.
During inferior conjunction on 6th June the planet
actually passes across the face of the sun. This is
called a transit. See article on page 13.
During July the planet rapidly appears in the
morning sky. Greatest elongation occurs on
August 15th, but maximum height above the horizon does not occur until mid-September. In the
Winter the planet drops steadily towards the horizon.
Mars is at opposition on March 3rd. At this aphelic
opposition it is only 13.9” across and of magnitude –1.2. This is actually the poorest in the current cycle of 15 years. For comparison, in 2003
Mars reached 25.1” across.
Still, detail will be visible on the disc. The most
prominent dark marking is the Syrtis Major. See
graphic and table on page 10. The North Polar Cap
will be well displayed, but with the approach of
Martian summer it will be shrinking in size.
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Jupiter has a fine opposition on December 3rd in
Taurus at magnitude -2.9. The apparent equatorial diameter is a generous 48”. The high northern declination affords a long night of visibility.
A good quality small telescope should show the
dusky belts, the Great Red Spot (GRS) and Jupiter’s four large (known as the Galilean) moons.
The intensity of the dark belts varies over the
years and there have been occasions when an
entire belt has faded away, as happened to the
South Equatorial Belt in 2010. In 2011 this belt
reappeared. Particularly favourable transits of
the GRS are tabulated below-right. In recent
years the spot has been a pale salmon colour.

Uranus comes to opposition on 29th September
(at magnitude 5.7) in Pisces (SE of the Circlet),
near the border of Cetus. The planet is now 2°
north of the equator. Under dark, clear, steady
skies might some reader glimpse it with the naked-eye?
On nights of good seeing, a small telescope will
give a view of its small disc, only 3.7” in diameter. See chart on the opposite page for the path
of the planet.
Neptune comes to opposition on 24th August at
magnitude 7.8. It lies in Aquarius at declination
11° south. It then lies about 3.7° S of the 4.2
magnitude star θ Aquarii.

The moons Io, Europa, Ganymede and Callisto
periodically pass in front of and behind Jupiter,
but their shadows on the disc of Jupiter are
actually easier to see. Also the moons fade as
they pass into the shadow of the planet.

The small disc is 2.4” in diameter. So for most
purposes, it looks just like a star. See chart on
the opposite page for the path of the planet.

On nights of good seeing, a small to moderate
telescope may show even more detail on the
disc. In late 2011 three dark markings (called
‘Barges’) were prominent on the N edge of the
North Equatorial Belt.

Pluto appears as a faint stellar object of magnitude 14.0 in Sagittarius when it comes to opposition on 29th June. It now lies, 19° south of the
equator, in the dense star field of Sagittarius. At
opposition it is about ½° SE of the open cluster
Messier 25. Pluto will be a difficult object to find
amid the myriad of Milky Way stars.

Saturn comes to opposition on 15th April in
Virgo. This means a southern declination, giving
less time to view the planet. At opposition the
magnitude is 0.2. The apparent (equatorial) diameter of the disc is then 19.1”. As Saturn is noticeably flattened, the polar diameter is 2” less.
The good news is that the rings have now
opened to an angle +15°. Most prominent is the
‘B’ ring, separating this from the outer ‘A’ ring
is Cassini’s division. The inner faint ‘C’ ring is
difficult this year, as the shadow of the rings on
the globe of Saturn coincide with it.
Saturn’s largest satellite Titan (mag 8.4) is
readily seen in a small telescope. Some of the
other main satellites may be seen in a moderate/large telescope: Rhea (9.7), Tethys (10.2),
Iapetus (10.5), Dione (10.4), Enceladus (11.7)
and Mimas (12.9). The opposition magnitudes are
quoted. Both Enceladus and Mimas are faint and
elusive, even more difficult as they are close in
under the glare of Saturn and its rings.
Iapetus is unusual, in that it fades to 12th magnitude around eastern elongation. See the Diary
for dates of visible western elongations, the
moon then reaches 10th magnitude.

25/26 Feb

22:30

26/27 Feb

23:10

27/28 Feb

23:45

28/29 Feb

00:21

29/1

Feb/Mar 00:56

1/2

Mar

2/3
3/4
4/5
5/6

Mar
Mar
Mar
Mar

01:32
02:08
02:43
03:18
03:54

3/4

Jan

18:18

30/31

Aug

03:43

21/22

Sep

01:54

3/4

Oct

01:48

8/9

Oct

00:55

25/26
1/2
6/7
11/12
18/19
23/24
3/4
10/11
20/21

Oct
Nov
Nov
Nov
Nov
Nov
Dec
Dec
Dec

23:55
00:40
23:47
22:54
23:39
22:46
21:00
21:45
20:00
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Syrtis Major
(on Mars)
transit times

From Guide 9

Great Red Spot
(on Jupiter)
transit times

The Great Red Spot (GRS)
is assumed to lie at
longitude 170° (Jovian System II), as it was in late
2011.
The GRS may drift in longitude as the year goes by.
Any update will be posted
on the SkyHigh web page
(see page 27 for the address).

Uranus

Neptune

Charts generated using Guide 9
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Eclipses in 2012
Although none of the eclipses (apart from a very
minor lunar penumbral eclipse) are visible in Ireland, there are two solar eclipses (one annular
and one total) of great interest.

Annular Solar Eclipse 20th/21st May
An Annular Eclipse is visible on a path from S
China to W USA on 20th/21st May. The maximum
magnitude is 0.94. Greatest eclipse occurs at
23:54 UT. Best weather prospects occur in parts
of W USA. In the USA this is an evening event (on
20th May), see map below. In E Asia, Hong Kong
and Tokyo are both within the path of annularity,
this occurs on the morning of 21st May.

Penumbral Lunar Eclipse 28th November
This starts at 12:15 and ends at 16:51 UT. At Dublin
the moon will rise at 16:17 UT. By the time it rises
sufficiently, it will be difficult to make out the
slight shading on the NE limb of the moon.
A penumbral eclipse occurs when only part of the
sun is blocked (by the Earth) for an observer on the
moon.
Left: The Annular
Eclipse of 3rd October
2005, as observed in
Spain. Solar Filter
used. 500mm focal
length photo montage. Image by
J.O’Neill.

Nothing of the event is visible from Ireland.

Total Solar Eclipse 13th November

During such an
eclipse, a solar filter
is needed at all times.

A Total Eclipse of the Sun is visible across NE Australia and the south Pacific on 13th November.
The path of the eclipse crosses Cairns, Queensland, Australia. Maximum duration is 4m 02s in
the Pacific Ocean. Greatest eclipse occurs at
22:12 UT. The partial phase is visible over the S
Pacific and adjoining land. Note that the local
time in Australia is the morning of the 14th
November. See map of path at right.
Nothing of the event is visible from Ireland.

Above:
The track of totality through
NE Australia. The dates and
time given is UT. The local
time is the morning of 14th
November.

Left:
The diagram shows the path of
the annular eclipse of 20th May
at the end of its track, when it
passes across western USA.
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Transit of Venus 2012
A transit occurs when a planet passes in front of
the Sun. This is a very rare event. Transits of
Venus occur in pairs separated by eight years.
Previous to 2004 and 2012, they occurred in 1874
and 1882.
In 2012 the Transit of Venus occurs on 5/6th June,
with greatest transit occurring at 01:30 UT.
Venus moves slowly across northern hemisphere of
the sun, with the event lasting over six hours.
Unfortunately, from Ireland most of the transit
will occur before sunrise. When the sun rises, the
transit will be nearing its end. The planet leaves
the solar disc when the sun is only a few degrees
above the horizon. The sun will be slightly higher
as you go north-eastwards in the country, see the
Table for full details. Third Contact is when Venus
just tips the solar limb. Fourth Contact is when
Venus completely leaves the solar disc.
The Pacific Region and far north latitudes of the
world have the best visibility, with all of the event
visible. From Europe, the extreme north of
Norway, Sweden, Finland and Russia, as well as all
of Iceland will enjoy (given a clear sky) the
complete event. See map below.
Venus is 58” across, compared to 31’ 31” for the
sun. Thus, the apparent solar diameter is 32 times
greater than that of Venus.
Warning: NEVER view the sun directly with the
naked-eye and especially with Binoculars, Telescopes or Cameras, blindness may result. Guidelines on observing the Sun safely can be found at:
http://www.popastro.com/solar/index.php

Above: The Transit of Venus, 8th June 2004 as imaged from
Crete. Solar filter used. Image by J.O’Neill.

Transit Details
sunrise

III

IV

Armagh

03:54

04:37:06 (4.3°)

04:54:39 (6.3°)

Belfast

03:51

04:37:06 (4.8°)

04:54:39 (6.9°)

Cork

04:15

04:37:13 (2.2°)

04:54:46 (4.3°)

Dublin

04:00

04:37:10 (4.0°)

04:54:43 (6.1°)

Fair Head 03:46

04:37:03 (5.0°)

04:54:36 (7.1°)

Galway

04:37:07 (2.6°)

04:54:41 (4.7°)

04:10

The time of sunset is given in h:m. Times of transit events are
given in h:m:s. The altitude is that of Venus (not the solar
centre) and refraction is taken into account. ‘III’ means third
contact and ‘IV’ means fourth contact.
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Comets in 2012
It is well displayed as it moves north through Hercules and then into Draco. It is predicted to change
little in brightness during that time.

P/Levy (2006 T1)
This periodic comet comes to perihelion on 12th
January. If this comet behaves as it did on its
last return, it could then be a 7th or 8th magnitude object, as it tracks south-eastwards in Pisces and into Cetus and Eridanus. In February,
the comet will become increasingly difficult to
see as it travels south.

On 3rd February the comet will pass only ½° from
the globular cluster Messier 92. On 17th March it
passes just 12’ from the fourth magnitude star
λ Draconis.
This comet was discovered by Gordon Garradd at
Siding Spring Observatory, Australia in August 2009

This comet was discovered by David Levy in October 2006 at his observatory in Arizona, USA.
He noticed a diffuse object near Saturn.

See chart (below) for its path through early March.

96P/Machholz

However, by the beginning of December 2011,
the comet had still not been recovered.

C/2009 P1 Garradd

After perihelion on July 14th (0.12 AU), this comet
moves north-east of the sun. However, it is fading
rapidly as the elongation from the sun increases.

During late 2011 the comet was a fine 7th magnitude object. See photo on page 28. It reached
perihelion (at 1.55 AU) on 23rd December 2011.

At the end of July it could be a 9th magnitude object low in the evening sky, in eastern Leo.

During the opening months of the year, the
comet is a morning object.

This comet was discovered by Don Machholz in
USA. Its period is 5.3 years.

Comet 2009 P1 Garradd

Chart generated using Guide 9
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Meteor Showers in 2012
The Quadrantids in early January generally exhibit a short, sharp maximum and this year it is
predicted for 6 hrs on the 3/4th. On that morning
the gibbous moon sets at about 4 hrs, affording
three hours of darkness for the maximum before
dawn. The radiant reaches an altitude of 60° before dawn.

The southern component of the Delta Aquarid
stream peaks on July 28th, but the radiant never
gets above 20° altitude at best. The northern
component maximum reaches a better altitude
(of nearly 40°) on August 6th. The Moon severely
interferes (full moon is on 2nd August).
The dependable Perseids are predicted to peak
at about 10 hrs on August 12th. A crescent moon
rises about midnight. Try blocking the moon from
your field of view.

The Quadrantid radiant lies in NE Boötes about
3° E of the star 44 Bootis. This region of the sky
was occupied by the defunct constellation Quadrans Muralis, hence the name of the shower.

The Orionids are October’s best known shower
and are associated with the famous comet 1P/
Halley. The radiant is a few degrees SW of γ
Geminorum. Rates tend to be good with many
swift meteors. The first-quarter moon sets by
midnight, giving a dark sky as the radiant rises
higher.

The weather should be warmer when the Lyrid
meteor shower maximum occurs on April 21/22nd
at 5 hrs. No moon interference for the activity
period this year. Occasional outbursts from the
stream have previously been noted, with the last
in 1982.
The Eta Aquarids maximum occurs on May 6th.
But even during dawn, the radiant is very near
the horizon from this country. So despite being a
fairly rich shower, only a few meteors will be
seen from Ireland. This is made even worse by
the full moon occurring on the same day as maximum.

Leonid rates have generally declined back to normal levels following the enhanced activity at the
start of the century. Moon very favourable this
year.
The Geminids (maximum on the 13th December at
19 hrs) occurs under a Moon-free sky. The shower
remains at maximum for over 24 hours and can be
considered even richer than the Perseids. The
meteors are bright, though few of them produce
persistent trains.

Principal Meteor Showers of 2012
Shower

Quadrantids

Activity Period

Date of Maximum

ZHR

1 – 6 Jan

4 Jan

80

16 - 25 Apr

22 Apr

10

Eta Aquarids

24 Apr - 20 May

5 May

40

Delta Aquarids(S/N)

12 Jul - 19 Aug

28 Jul/ 6 Aug

20/10

Perseids

23 Jul - 20 Aug

12 Aug

80

Orionids

16 - 30 Oct

21 Oct

25

5 Nov

5

Lyrids

Taurids (S)
Leonids
Geminids
Ursids

20 Oct - 30 Nov

Also in December is the poorly observed Ursids.
Elevated rates have been noted as recently as
2007 so any results will prove valuable. The Ursid
radiant is close to Kocab (β Ursae Minoris), which
is circumpolar. There will be no moon interference after midnight on 21st/22nd December, the
night of maximum.
The Table at left gives the principal meteor
showers of the year.

15 - 20 Nov

17 Nov

~20

7 - 16 Dec

13 Dec

100

17 -25 Dec

22 Dec

10

The Zenithal Hourly Rate (ZHR) is a measure of the shower’s activity. It assumes a perfectly clear and transparent sky, no light
pollution, the radiant overhead and no meteors missed – hardly
ever achieved. The ZHR value given is for the peak time.

On any night a few meteors may be seen. Some
may be from a minor shower or some may be sporadic, i.e. from a random source.
The brightness of the sky from light pollution or
moonlight will have a large bearing on the numbers of meteors seen.
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Asteroids in 2012
433 Eros comes to opposition on February 20th at
magnitude 8.8, but maximum brightness occurs
around the beginning of February at magnitude
8.5 (distance from earth 0.179 AU).

18 Melpomene comes to opposition in late June.
It is then in Serpens (Cauda) at mag 9.4. It was
discovered by John Russell Hind, at London, in
1852.

As the year opens, the asteroid can be found in
Leo moving south towards Sextans and Hydra. It
passes 1.5° E of the 5.1 magnitude star Beta Sextantis about 26th February, the magnitude will
then be 8.6.

11 Parthenope is at opposition on September
11th. It is then a magnitude 9.0 object in Aquarius.
It passes about ½° NW of fourth magnitude star
Tau2 Aqruarii on 14th September.

Eros was discovered by Carl Gustav Witt in 1898.
It was the first discovered Near Earth Asteroid.
Because it does not cross the orbit of the earth it
is classed as an Amor type. In 2001 a probe NEAR
Shoemaker landed on it.
A chart showing the location of its path is shown
below. You will need to use it in conjunction with
a more detailed star atlas or computer sky chart
to actually find the object.
5 Astraea comes to opposition on 14th March at
magnitude 9.1. It is then in Leo, on the border of
Virgo, 3/4° W of 5.3 magnitude star Omega Virginis. This asteroid was discovered in 1845 by Karl
Hencke, breaking a 38 year gap in discovery,
since the discovery of 4 Vesta in 1807.

Parthenope was discovered by Annibale de Gasparis, at Naples, in 1850.
2 Pallas comes to opposition in late September.
It is then a magnitude 8.3 object in Cetus.
4 Vesta is at opposition in early December in
Taurus. It then reaches magnitude 6.4. The DAWN
probe entered orbit around Vesta in July 2011.
1 Ceres comes to opposition in late December at
magnitude 6.7. It is then moving retrograde in
Taurus.
9 Metis will be on good view in December as it approaches opposition on 2nd January 2013. The magnitude will be 8.5 at the end of the year. It will
then lie in northern Gemini. Metis was the first
asteroid to be discovered in Ireland, in 1848.

433 Eros in January

Chart generated using Guide 9
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Variable Stars in 2012
Algol

Omicron Ceti and others

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

This star (proper name Mira) is well placed in the
autumn sky, when at maximum this year. In 2011 it
reached magnitude 2.3 at maximum, the brightest
for many years. Mira is a Long-Period Variable
(LPV). These are pulsating Red Giant stars. Their
variation is caused by changing size and temperature.
The table (below) gives predicted dates of maxima
for Mira and other bright well placed LPV’s. Chi
Cygni, when near maximum, will be best placed in
the morning sky. R Leonis has a fine display this
spring (see next page). Of the others, the maxima
of R Aquilae will be well displayed in the early
autumn.

The dates and times of well placed minima of
Algol are given in the table below.

LPV Maxima in 2012

Minima of Algol in 2012
Jan
Feb
Mar
Aug
Sep
Oct
Nov
Dec

5
17
8
27
19
12
1
14

20.7; 25
20.4
22.1
23.0
21.6
20.1
21.8; 4
22.0; 17

Star
Range

Date

21.9

18.6; 24
18.9

Mean Magnitude

of Max.

20.3

Included here are just some of the more convenient minima. All
times are given in days and hours (UT) and are geocentric.

S
T
U
χ
R
R
ο
R

Vir
Cep
Ori
Cyg
Leo
Cas
Cet (Mira)
Aql

16
4
22
23
26
17
10
3

Feb
Mar
Mar
Mar
Mar
Jul
Aug
Sep

7.0-12.7
6.0-10.3
6.3-12.0
5.2-13.4
5.8-10.0
7.0-12.6
3.4- 9.3
6.1-11.5

The Date of Max. is the predicted date of maximum based
on AAVSO data as of late 2011. The actual date of maxima of
any particular cycle may be a little earlier or later than predicted.
The Mean Magnitude Range gives the brightness range from
maxima to minima. Individual maxima or minima may be
brighter or fainter than their mean value.
These predictions are kindly provided by Elizabeth Waagen
of the AAVSO.

From Guide 9

Two Bright Supernovae in 2011
Eta Geminorum
This is a semi-regular variable with a period of
about 233 days. Usually the brightness variation
in the star is slight, from about magnitude 3.1 to
3.4. However, every eight years the star also suffers a decline to magnitude 3.9. This is due to an
eclipse.
This year an eclipse is forecast from late August
to mid October. See finder chart of Gemini
above. Eta is marked with an arrow.

2011 saw two bright supernovae appear, one in
M51 in May and another in M101 in August.
The supernova in M51 (2011dh) reached magnitude 12.1 at maximum in late June 2011.
The supernova in M101 (2011fe) was even
brighter, peaking at magnitude 9.9 in September.
See photo on page 28. By December 2011 it was
still 13th magnitude.
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R Leonis
R Leonis is a famous LPV that is easy to find just
6° west of Regulus. Leo is one of the constellations of Spring, so the predicted maximum in late
March will be very well placed.
The light curve (shown below) shows the last few
cycles. It is seen while variations are fairly regular, the Maxima and Minima do indeed vary. The
period has some variation and the value of 309.95
days on the comparison chart is a mean value
over many cycles going back over a hundred
years.
Famous American amateur astronomer Leslie
Peltier started his variable star career on R Leo in
1918. His blueprint comparison star charts had
just arrived from AAVSO HQ at Harvard. On his
first night out he found Omicron Leo, but failed
to find the field of R Leo. On a later night, armed
with an idea of the field size, he found the field
and made his first estimate. Over many decades
until his death in 1980 he made over one hundred
thousand estimates of variable stars. He also discovered 12 comets and 6 novae. Read his delightful autobiography Starlight Nights: The Adventures of a Star-Gazer.
An AAVSO comparison chart is given on the next
page.

Leslie C. Peltier (1900-80)
(from AAVSO archives)

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

AAVSO Data
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AAVSO Comparison Chart of R Leonis

The Variable Star is marked with a small dot and circle. Comparison stars are labelled with their
magnitude given to one decimal place, with the decimal point omitted (to prevent confusion with star
dots). ‘35’ is Omicron Leo.
(chart courtesy of AAVSO)
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Astronomy Satellites and Space Probes in 2012
NASA’s two GRAIL probes are due to enter lunar
orbit at the very end of 2011. They were
launched in September 2011. Their mission is to
probe the Moon’s gravity field and hence its interior. This is achieved by very high precision tracking of their orbit (and how it changes) around the
moon.
NASA’s NuStar is a hard X-ray spectroscopy
mission due for launch in the early part of the
year.
The ion propelled probe DAWN is due to leave
the orbit of Vesta in July to begin its 2½ year
journey to Ceres, the largest asteroid. DAWN has
already returned a host of high quality images
and data from Vesta, see image below.
Mars Science Laboratory (also known as
Curiosity) is scheduled to land a large rover on
Mars on 5th August in the crater Gale. It was
launched from Cape Canaveral on 26th November
2011.
The launch of India’s Astrosat astronomy satellite
has been delayed to 2012. It will include UV and
X-ray instruments.

Some highlights of 2011

NASA’s Stardust probe flew by Comet 9P/Tempel
in February 2011 and looked for the artificial craters produced in 2005. In that year another NASA
probe, Deep Impact, fired penetrators into the
comet. The resultant craters were quite feeble –
giving an insight into the composition of this periodic comet.
The MESSENGER space craft became the first
craft to enter orbit about Mercury on March 18th
2011. The probe has returned superb images and
data from the innermost planet.
In May 2011 the Space Shuttle STS-134 launched
the Alpha Magnetic Spectrometer to the ISS.
The U.S. Juno spacecraft was launched in August
2011, beginning a long five year journey to Jupiter. Its mission is to investigate the atmosphere
and interior of the giant planet from Jovian orbit.
Russia’s Phobos-Grunt mission was launched on
8th November 2011, but failed to leave its parking
orbit around the Earth. This ambitious mission
had called for a landing on Mars’ moon Phobos
and returning samples of the moon to Earth.
Russia’s last interplanetary probe Mars 96 was
also a failure.
The Japanese Akari Infra-red satellite ended its
extended mission (near IR with no coolant) in May
2011. Its primary mission to probe the far IR (to a
wavelength of 180 μm) with a 65 cm telescope,
ended in 2007.
The US WISE infra-red survey satellite (which was
launched in 2009) ended its mission in 2011. It
surveyed the sky from 3 to 22 μm. It discovered
the first earth trojan asteroid.
The Chinese Chang’e 2 probe left lunar orbit in
June 2011, reaching the L2 Lagrangian point two
months later. The L2 point is 1.5 million km beyond the Earth on the Sun-Earth line.

Above: NASA’s DAWN probe is in orbit around
asteroid Vesta since July 2011. (NASA Image).

In July, Russia launched Spektr – R radio telescope. It has a 10m dish in a looping orbit that
ranges 350,000 km from Earth. It will form an interferometer with terrestrial radio telescopes.
First test observations began in November 2011.
Results from the Gravity B probe were released
in 2011 that confirmed Einstein’s General
Relativity.
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Glory of the Globulars
by James O’Connor
I remember reading, some years ago, the confession of an American professional astronomer who
had been assigned some spectroscopic work on an
object adjacent to the great globular cluster M13
in Hercules. Visual observing was strictly forbidden but our friend succumbed to the temptation
to steal a brief look at the great globular. The
instrument that he was using had, if I remember
correctly, a mirror of 40 inches diameter. The
reward of his surreptitious act was something
that he could never forget – a great ball of suns
of various colours and brightnesses filling the entire telescopic field of view. Magnificence in visual astronomy doesn’t go much further than that!
Globular clusters are so called because they are
great spherical swarms of stars. They are held together by their mutual gravitation and are of
great age, having been formed during the early
stages of galactic evolution. Every sizable galaxy
possesses them, the number being roughly proportional to the size of the galaxy. Our galaxy is
known to sport at least 200 of them; giant galaxies flaunt them by the thousand.
Astronomers have drawn up theories about how
globular clusters may have been formed and have
evolved; these seem to fit the facts very well.
Formed from the primordial gas clouds, the clusters have, with the passage of time, become progressively more spherical in shape. This has been
caused by the dynamic effects of stars passing
close to each other, causing some stars to be
ejected from the cluster and others to move
closer to the centre. Some globular clusters are,
by celestial standards, very densely packed in
their centres. When stellar densities reach values
of several thousand per cubic parsec, close encounters become frequent. Such close encounters can lead to the formation of binary systems
and even of a black hole.
The stars in globular clusters differ from the disc
stars of the galaxy in that they are much poorer
in heavy elements. This is because they were
formed very early in the cosmic evolutionary process and so have benefited very little, or not at
all, from the metal enrichment brought about by
nucleosynthesis in the interior of stars and the
recycling of this material by supernovae explosions. (To astronomers, the term “metals” signifies all elements more massive than helium.)

It had been something of a puzzle to astronomers that globular clusters were found to contain a few bright blue stars (termed “blue stragglers”). This seemed to contradict the wellgrounded belief that the clusters are very old. It
is now considered likely that these blue stars
have resulted from the merger, in comparatively
recent times, of two old stars. Such mergers are
far more likely to occur in the crowded conditions of globular clusters than they are in the galactic spiral arms.
It has come to be realised in recent times that
some globular clusters were not formed as part
of the galaxy to which they are now attached
but are in fact the cores of small galaxies cannibalised by a larger one. Our galaxy has a number
of globular clusters acquired in this way. In
these cases, the stars forming the cores of the
absorbed galaxies had enough mutual gravitational attraction to maintain their integrity after
the absorption of the rest of the galaxy into the
larger one. The two great globulars of the far
southern sky, Centauri (NGC 5139) and 47
Tucanae (NGC 104) as well as M 54 (NGC 6715) in
Sagittarius are, in fact, the cores of former galaxies that our galaxy has acquired in this way.
Unfortunately, globular clusters are all either
distant or very distant and it is only their great
size and the intrinsic brilliance of some of their
constituent stars that brings them into the ambit
of backyard telescopes. As with faint celestial
objects generally, the view is greatly enhanced
by the use of the technique known as “averted
vision”, i.e., not looking directly at the object
but out of the corner of the eye.
The globulars attached to our galaxy move in orbits about its centre quite unlike the orbits of
the stars belonging to the spiral arms. The latter
move in more or less the same plane while the
globulars’ orbits may be tilted at any angle.
While continuously on the move they, as a
whole, always form a spherical structure about
the galaxy, each cluster playing, as it were, the
role of a sentinel. Consequently, as an effect of
perspective, (since we are situated well away
from the galactic centre) the vast majority of
them appear in the part of the sky surrounding
the galactic centre in Sagittarius.
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James Mulvaney and Wallace McCall, to whom I
referred in my article on planetary nebulae in the
2011 number of Sky-High, listed eleven of them in
their Finest Objects list. (The list is restricted to
objects north of declination 40S and the objects
are listed in order of increasing Right Ascension.)
Following are particulars of the eleven together
with notes on how they appeared in my (25 cm.
or 30 cm.) telescopes:
NGC 5272 – M 3 (mag. 5.9) in Canes Venatici at
R.A.13h 42.2m, Dec. + 28 23’: A fine, bright,
strongly condensed but resolvable cluster.

NGC 7078 – M 15 (mag. 6.0) in Pegasus at R.A.21h
30.0m, Dec. + 12 10’: A fine object; bright at
the centre and partly resolvable.
NGC 7089 – M 2 (mag.6.4) in Aquarius at R.A.21h
33.5m, Dec. -00 50’: Fainter than M 15. Resolvable only to a small degree.

NGC 5904 – M 5 (mag. 5.7) in Serpens Caput at
R.A.15h 18.5m, Dec. +02 05’: A great ball of
suns, wonderful by averted vision.
NGC 6121 – M 4 (mag. 5.8) in Scorpius at R.A.16h
23.6m, Dec. -26 32’: (1½ preceding the bright
star Antares): A large (¼ diameter) object; I
could just discern the beginnings of resolution.
The low altitude militated against anything better.
NGC 6205 – M 13 (mag. 5.7) in Hercules at R.A.16h
41.7m, Dec. + 36 27’: Finest globular in the
Northern Hemisphere. Superb when viewed with
high power and averted vision.
NGC 6218 – M 12 (mag. 6.8) in Ophiuchus at
R.A.16h 47.2m, Dec. -01 57’: Partly resolvable in
the 30 cm.
NGC 6254 – M 10 (mag. 6.6) in Ophiuchus at
R.A.16h 57.1m, Dec. -04 06’: Brighter than M 12
and more densely compacted; partly resolved.
NGC 6341 – M 92 (mag. 6.4) in Hercules at R.A.17h
17.1m, Dec. + 43 08’: A splendid object – only a
little inferior to M 13 as a spectacle. The large
number of constituent stars in the outlying regions gives it a somewhat ragged appearance for
a globular. The central regions are very bright; it
is good to be able to see the individual stars
here – they are completely washed out in long exposure photographs.
NGC 6656 – M 22 (mag. 5.1) in Sagittarius at R.
A.18h 36.5m, Dec. -23 54’: A fine globular. The
extent of resolution was reasonable, considering
its low altitude.
.

NGC 6809 – M 55 (mag. 6.4) in Sagittarius at
R.A.19h 40.0m, Dec. - 30 58’: I have a special affinity with this object since I “discovered” it accidentally while sweeping close to he southern
horizon in Co. Waterford. A large (¼ diameter)
object and resolvable to a considerable extent
despite the low altitude

To be sure, there is no need to confine oneself to
the eleven objects listed by Mullaney and McCall.
In order to comprehend the typical appearance of
globulars and understand their distribution in
space, it is a good idea to observe as many as
possible. My own total is 68.
It might seem that, by definition as it were, all
globulars should look alike. While this is true to
some extent, there are significant contrasts. For
example, after observing the splendour of M 3
(NGC 5272), take a look at nearby NGC 5466, situated some 23 minutes of Right Ascension to the
east. The contrast could hardly be greater. NGC
5466 shows merely as a misty patch with just a
few very faint stars peering through it. Then, in
Sagittarius, there is a great contrast between the
pair M 55 (NGC 6809) and M 54 (NGC 6715). They
are at almost the same declination and only some
46 minutes of Right Ascension apart. But M 55 is
comparatively near and readily resolvable; M 54 is
far away on the other side of the galaxy and resolution is out of the question for any backyard
telescope.
Now, its over to you! In the globular clusters
there are some really fine sights awaiting you.
And if you are really ambitious, you needn’t be
confined to those obviously belonging to our own
galaxy. You could have a look at the
“Intergalactic Wanderer” (NGC 2419) in the constellation Lynx, situated as far away as the
Magellanic Clouds. Or one could go even further
and view the largest globular attached to the
Andromeda galaxy, M 31. It is labelled G 1 and
shines at magnitude 14. I have seen it readily in
my 30-cm on good observing nights. In this area,
you are always on the way to great things!
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Astronomy for the late 19th century layperson – a 21st century view
by Patricia Carroll
A Popular Handbook and Atlas of Astronomy was
published in 1890 and written by William Peck, the
then Astronomer to the City of Edinburgh. It was
intended as an account of the current position of
astronomical knowledge “for every well educated
individual”. I picked up a copy some years ago from a
second-hand book stall. The beautiful colour
illustrations appealed to me. It took some time for me
to get down to reading this book in its entirety.
Twenty-first century readers will regard the writing
style as quaint, with references to the Sun and Jupiter
as “he” and to the Moon and Venus as “she”. Metric
units are completely absent as this is a British
publication.
Of considerably more interest is how our view of the
cosmos has changed in the intervening 122 years. Other
contemporary accounts may have differed in some
details, as would be the case today. Assuming that the
text generally reflects the prevailing consensus, I
would like to treat the differences with the current
position under three main headings:

(1) Observational astronomy in addition to what can be
inferred from observations by using Newton’s laws of
motion and gravitation.
(2) The physical and chemical properties of
astronomical bodies inferred from techniques such as
spectroscopy.
(3) Classification, which could be considered to be a
human invention “imposed” on what is seen. However,
it should aim to reflect actual physical properties
rather than just be a random procedure.
Observational and positional astronomy were well
developed at this period with accuracy limited by
instrument quality. Peck states that the best
telescopes could see “as deep as 17th magnitude”. The
distances to the nearest stars had been determined
using the method of parallax first employed in 1838.
Accuracy decreases considerably for more distant stars
with this method. Only a selection of stars within 100
light years have distances given in the text, with some
closer to present day values than others. Alpha
Centauri is listed as the nearest star to the Sun. The
distance to Proxima Centauri would not be measured
until 1915, making this the nearest star known today.
Peck conjectures that some of the fainter stars might
lie hundreds or thousands of light years away. Methods
to determine the distances to these fainter stars,
including the use of the Cepheid variable periodluminosity law, had not yet been developed.

Distances in the Solar System and the dimensions of
the larger bodies were accurately known. However
the rotation periods given for some of the planets are
quite different to current values: Mercury: 88 days
(current value – 59 days); Venus: just over 23 hours
(current value – 243 days). The periods of Uranus and
Neptune were unknown. Jupiter, Saturn and Mars are
all given periods close to their current values,
presumably because markings on these bodies were
relatively easy to identify and follow during a
rotation. Three hundred asteroids were known, all of
which we would now call main belt asteroids.
Knowledge of spectroscopic and chemical properties
was in its infancy. Spectroscopy had started to be
used in the 19th century to get spectra of stars and
determine some of the elements present. The
Harvard Classification (the OBAFGKM sequence) was
still being developed and Peck uses a different
classification of stars which is by colour, and
therefore by temperature. “First class stars” were
bluish-white with prominent hydrogen lines,
corresponding roughly to the Harvard Class A.
“Second class stars” were yellow stars with less
prominent hydrogen lines. It was deduced that these
were smaller than class A stars, but we now know
that this isn’t always the case. “Third class stars”
were red/orange and often variable. Their variability
was attributed to star spots; today we believe it is
due to changing star size.
His classification of variable stars is quite at odds
with our present one. The first type, Algol type,
corresponds almost exactly with our eclipsing
binaries and the reason for variability was known at
the time. Groups 2 to 4 each contain a mixture of
Mira, Cepheid and semi-regular variables. Group 5
includes both novae and supernovae. The difference
wasn’t realised at the time as the size of the
universe was believed to correspond to the size of
our own (Milky Way) galaxy. The 1885 supernova in
Andromeda is included but the 1054 “Crab”
supernova is omitted.
Spectroscopy had shown that some of the unresolved
nebulae were actually gaseous, while others were
stellar. The classification of “nebulae” included (1)
indefinite form (including the Orion nebula and the
Andromeda galaxy), (2) regular (including the
Dumbbell planetary nebula and Crab supernova
remnant) (3) spiral (including the Whirlpool galaxy)
(4) annular (including the Ring planetary nebula and
(5) planetary (including small discs which look like
planets and which would most likely be planetary
nebulae as we would define them).
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As for the Solar System, the Sun was believed to
shine due to gravitational contraction. Knowledge of
nuclear fusion would not be available until the early
20th century. Oceans and continents and “very
probably inhabitants” were believed to be on Venus.
The dark makings on Mars were thought to be water,
with the lighter markings being dry land. Peck states
“it ... may not improbably be the abode of some
life”. We are still uncertain today if conditions
suitable for life ever existed on Mars.

However astronomers of 2012 cannot be smug.
There is every possibility that people reading the
astronomical literature of 2012 in 2134 will regard
some of our current ideas about the universe as very
strange indeed.

Both Jupiter and Saturn were believed to be very hot
and “composed of materials similar to those of our
globe”. The low density was thought to be due to the
expansion of the planet due to heat. We know now
that the giant planets are primarily composed of low
density hydrogen, very unlike the silicate rocks and
iron of the Earth.
The Moon was known to be dry with no atmosphere
but the maria were thought to be plains which were
water-filled in the past with “dark muddy matter”
remaining. We now know the maria are covered in
volcanic basalt. Contrary to this, craters were
thought to be volcanic. All evidence now points
towards craters as being the result of hypervelocity
impacts. There is no speculation as to the
appearance of the far side of the Moon.
The constellations are a human construct, a way of
facilitating describing the heavens. However, at the
end of the 19th century these had not been
standardised. This would have to wait until the 1920s
when the International Astronomical Union
standardised the 88 constellations with boundaries
corresponding to lines of right ascension and
declination at that epoch. Peck’s book has only 85
constellations, with curved boundaries. One of these
is Argo with the subdivisions of Puppis, Vela and
Carina indicated on the charts. The constellation
Pyxis is replaced by the now defunct Malus (Mast)
and Scutum is missing, with parts of Aquila, Serpens
and Sagittarius covering that region. The origin of the
Universe or the Solar System isn’t mentioned at all.

Drawings of the Planets from Plate 15 in A Popular
Handbook and Atlas of Astronomy by William Peck. Shown
are Jupiter, Saturn, Venus, Mercury and Mars.

Even the surface of the Earth was not well known at
the time. The map of the world shows a blank where
Antarctica is, apart from the coast immediately
south of South America and just south of Australia.
Donald Rumsfeld famously spoke about “known
knowns”, “known unknowns” and “unknown
unknowns” (http://en.wikipedia.org/wiki/
There_are_known_knowns). Even some of the
“unknown unknowns” of 1890s astronomy, such as
the expansion of the Universe, have now become
“known knowns”.
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The Thrill of the First View
by Liam Smyth
Then felt I like some watcher of the skies
When a new planet swims into his ken
Keats wished to convey the sudden bursting
exhilaration he felt on first reading Chapman's
translation of Homer. He would have been
familiar with translations by such as Alexander
Pope but to Keats, Chapman's older work was
mind-blowing, opening completely new worlds.
One visualises the rapt solitary sky-watcher
slowly reviewing the fields of stars, dim and
dimmer, passing in the eyepiece, when suddenly
a glorious bright orb, festooned with rings and
sparkling moons sails majestically into view.

Globular cluster M 13
(Image by L. Smyth)

depending on whom we believe regarding Lord
Rosse's engagement with the heavens. Patrick
Moore in his "The Astronomers of Birr Castle"
gives us a picture of a very accomplished and
I imagine that is the image Keats wished to
enthusiastic astronomer. Robert Ball who worked
convey and I would believe he succeeded with
at Birr and was tutor to the Earl's children wrote
most of his readers. Let us grant him his poetic
flight of fancy while we astronomers are aware of "I think that those who knew Lord Rosse well, will
the more prosaic reality behind the inspiration.
agree that it was more the mechanical processes
incidental to the making of the telescope which
Up to a few years before Keats penned his lines, engaged his interest than the actual observations
seven, just seven, "planets" had been known from
with the telescope when it was completed.
time immemorial. This was the mystical number
so appropriate to the moving orbs of heaven. And Indeed one who was well acquainted with him
now there were eight. But the new one, Uranus, believed Lord Rosse's special interest in the great
telescope ceased when the last nail had been
did not exactly come in with a bang. The
illustrious sky-watcher William Herschel took
driven into it".
particular notice of a brighter than average
telescopic star one night in his field of view.
During this period the author J. P. Nichol wrote
Instead of the usual point of light, this one
for the wider public about the exciting new
showed a small but distinct disk. He watched it
vistas opened up by the large telescopes of
over several nights and found it moved with
Herschel and Rosse. There we find his oftrespect to the stars in the field. He promptly
decided he had discovered a comet. It was some quoted remark about the globular cluster M 13 in
Hercules that "perhaps no one ever saw it for the
time before its motion eventually revealed it to
be a planet. Herschel was not the first to see it
first time through a telescope without uttering a
but the quality of his home-made telescope,
shout of wonder".
probably one of the best in existence at that
time, enabled him to distinguish it from the stars. George F. Chambers suggested that Nichol went a
bit too far with his accolade. I suppose it depends
Nearer home probably the most notable "first" by
on the size of the telescope and the observing
an Irish astronomer was the discovery by Lord
conditions. I was with a relatively inexperienced
Rosse of the spiral structure of M 51 which is
observer when he first saw M13 in his newly
now known as "The Whirlpool". I'm not aware of
acquired Celestron 11 SCT at a dark site. He
any account of the Earl's immediate reaction on
might not have actually shouted, but he
perceiving the eponymous sweeping whorls of
definitely gave vent to a very audible "Wow".
"nebulosity" in his magnificent new six foot reflector. We can conjecture different responses
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Over the years thousands if not millions have
observed the globular cluster M13, but for that
observer it was a "first" and a "discovery".
Opportunities to savour the thrill of such "firsts"
abound. I recall a member of the IAS whose
circumstances gave him little opportunity for
observing rather having to be satisfied just
reading and hearing about the stars. He had
nonetheless managed to see apparitions of all the
naked eye planets except Mercury and this put
the iron into his soul. One evening passing near
where he lived I spotted the planet in a clear sky
over the valley of the river Dodder. I phoned him.
He dropped everything and rushed up to meet
me. He was quite overjoyed, as one might say, to
have completed the set. Come to think of it, I
haven't seen Mercury with the naked eye all that
often myself and it is always a thrill to do so.
There are many astronomical phenomena of
which most amateur astronomers are aware but
perhaps they have never or rarely seen. The
appalling amount of cloud cover in this country
contributes to this fact. For this reason it is
essential to plan one's observing if one is to
experience in full measure the thrill of
observational astronomy. This SKY-HIGH booklet
is a good starting point. Highlight the events that
appeal to you and perhaps enter them in a
personal diary or mark them in on the household
wall calendar. Try to avoid missing items because
they occur just after midnight by noting them on
the preceding day as well as the actual date.
Thus 2500 UT on Thursday becomes 0100 UT on
Friday.

So, have you seen all the planets from
Mercury to Neptune? Have you seen all the
phenomena of Jupiter's satellites? Have you
seen an asteroid? Have you seen an
occultation by the moon? have you seen a
near earth asteroid clearly moving through
the field as you watch? Have you seen a faint
comet you hesitated to bother looking for?
Ditto for various nebulae, clusters and
galaxies? Have you made your own drawing of
a planet or a lunar feature? Have you
managed to obtain a photo or CCD image of
an object you cannot detect visually?
The list could go on. There are surely many
firsts in your observing future. But this year,
with a good slice of luck you might be able to
observe something which for you may be a
"first" but will certainly be a "last". I refer to
the transit of Venus on June 6th very early in
the morning. John has given all the details on
page 13. Let us hope for a clear horizon in
those critical minutes.

I have seen many notable events over the years,
an occultation of Regulus by Venus, a transit of
Mercury, an occultation of a relatively bright star
by Saturn's moon Titan and the astonishing
fluctuations in brightness as the star shone
through the different layers of that moon's
atmosphere. But even these most unusual events
did not give a bigger thrill than when I first saw
the craters of our own moon through an
assemblage of small hand magnifiers giving a
power of barely 3x, I had read much about the
moon, I had seen many excellent photographs.
but this was seeing the real thing for the first
time however imperfectly.
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You are invited to join the
Irish Astronomical Society
Name

Useful Web Sites
General

_____________________________________

Sky-High
link from http://www.irishastrosoc.org
or http://www.variablestarnights.net

Telephone _____________________________________
Address

_____________________________________
_____________________________________

IAS (with details of meetings and events):
http://www.irishastrosoc.org

_____________________________________
E-mail

IFAS Forum
http://www.irishastronomy.org/

_____________________________________

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

British Astronomical Association:
http://britastro.org/baa/

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

Guide 9
http://www.projectpluto.com

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

Variable Star Nights (J.O’Neill’s website):
http://www.variablestarnights.net

Please sent remittances to The Treasurer at the above
address.

Variable Stars

See http://www.irishastrosoc.org/ and follow the link to
‘Membership’ for more details.

AAVSO:
http://www.aavso.org

Please photocopy this form

(Sky-High 2012)

AAVSO Variable Star Plotter:
http://www.aavso.org/vsp/

Where non-members can get Sky-High 2012:
1. Available for sale in Eason‘s, O’Connell St, Dublin 1.
(at the cover price).
2. By post to “Sky-High 2012”, P.O. Box 2549,
Dublin 14. Please add €1 to the cover price for p & p.

BAA V.S.S.:
http://www.britastro.org/vss/
Citizen Sky:
http://www.citizensky.org/
Asteroids

3. At our meetings in the early part of the year.
Charts of Brighter Asteroids (RASNZ):
http://www.rasnz.org.nz/Asteroids2012.htm
Comets
BAA/SPA Comet Section:
http://www.ast.cam.ac.uk/~jds/
Meteors
IMO:
http://www.imo.net/
Eclipses

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: 90 Acorn
Road, Dundrum, Dublin 16 (Phone 01-2980181). Please
add €2 to the €10 to cover p & p.

NASA Eclipse site (F. Espenak):
http://eclipse.gsfc.nasa.gov/eclipse.html
Irish Star Parties
Galway
Cosmos
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http://galwayastronomyclub.ie/
http://www.tullamoreastronomy.com/

Gallery
2

1
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Front Cover: The Sun on 27th September 2011 at 16:39 UT. 70 mm refractor f/6.8. 1/640 sec at ISO 800. Solar Filter used. Image
by John O’Neill.
1: The Horsehead Nebula in Orion. Image by Liam Smyth with a CCD.
2: Supernova 2010fe in Messier 101. 17th September 2011. 106 mm refractor with a DSLR. Image by John O’Neill. The supernova is
marked with an arrow. This was the brightest supernova since 1987.
3: Comet Garradd C/2009 P1 passes the Coathanger asterism in Vulpecula on 3rd September 2011. 106 mm refractor with DSLR.
Image by John O’Neill.
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