
 

 

Rug up and explore the early winter skies with the aid of :  
 
 
 
 
 

 

The times, circumstances and star charts to follow are configured for the Melbourne Observatory in line 

with other publications of the Astronomical Society of Victoria (ASV), for which these viewing notes are 

principally compiled: Longitude 144° 58' 23.8" E, Latitude 37° 49' 54.1" S [" denotes arc second = 1/60
th
 

of an arc minute (symbol ') or 1/3600
th
 of a degree (symbol °)]. 

 

The notes contain many references to rise and set times, all configured for the co-ordinates given above; 

the following procedure will facilitate determining the correct times for other locations. 

 

The adjustment required for longitude is straight forward ï for each degree east (of Melbourne 

Observatory) subtract four minutes; conversely, add four minutes for each degree west. 

 

Adjustment for a difference in latitude is dependent on the declination of the object concerned ï how far 

north or south of the celestial equator it lies. The table below, from the yearbook of the ASV, gives the 

required adjustment (in minutes) for any object at a declination of between +30° and -30° (by convention, 

north is positive and south negative) when viewing from any location between latitudes -28° and -44°; 

interpolate for intermediate latitudes/declinations. Note: add these values to times of rising and subtract 

from setting times.  

 

Whereas the declinations of stars and other deep sky objects are (very nearly) constant, those of the Sun, 

Moon and planets change considerably over time; a suitable resource for determining declinations is 

therefore required to obtain the adjustment for difference in latitude as described above. 

 

While the reader may have ready access to such resources, I offer the following suggestions for those who 

do not: the ASV yearbook, free to members and available at reasonable cost to others (Sun and planets 

only), the yearly publication Astronomy Australia (Sun, planets and Moon), and various astronomical 

software packages (typically catering for all celestial objects). Other sources may be available on-line. 

 



 

 

Note that some resources give co-ordinates for epoch 2000.0 ï denoted as J2000 ï whereas others may 

quote real time figures, denoted JNow. The discrepancy between the two systems will not be significant for 

the purpose at hand. 

 

Now a few notes defining terms which may be encountered in the text to follow: 

 

For those not familiar with the terminology used to describe phases of the Moon, note that it is referred to 

as waning (hard óaô) when the phase is decreasing daily and waxing (soft óaô) when increasing, and as a 

crescent when less than half lit and gibbous when more than half. Thus you may find it referred to in the 

text as, for example, a waxing crescent Moon. 

 

Appearances of the abbreviation ñauò in the text denote ñastronomical unitò, the average Earth-Sun 

distance, currently defined as 149,597,870.696 km; ñsmò denotes solar mass, the mass of our Sun. 

 

The abbreviation ZHR, where it appears in relation to meteor showers, refers to the zenith hourly rate, 

the number of meteors per hour which can be expected to be seen under ideal conditions, with the radiant 

(the point from which the meteors appear to emanate) at the zenith and a clear dark sky. 

 

The ecliptic, shown as a green line on many of the star charts to follow, is the path followed by the Sun 

and (very nearly) the planets as they arc across our sky daily. 

 

As the outer planets, those that orbit farther from the Sun than does Earth, move along their orbital 

paths, they move from west to east in our sky relative to the stars; this is referred to as direct or prograde 

motion. Around the time of opposition however, when we overtake them on our inner, faster orbital path, 

they change direction, moving east to west relative to the stars. Referred to as retrograde motion, this 

phenomenon is caused by the same effect as that seen when a car which is overtaken seems momentarily 

to move backwards in relation to a line of trees in the background. 

 

On any given night, a planet is said to be transiting (or culminating, there is a subtle difference between 

the two) when it reaches its highest point above the horizon in its passage across our sky that evening ï 

do not confuse this use of the term ótransitô with the same word often used in these viewing notes to 

describe the passage of the moons of Jupiter across the face of their parent. 

 

Regarding the inner planets, Mercury and Venus, which never stray very far from the Sun in our sky, 

greatest eastern elongation refers to their maximum angular distance east of the Sun when they are 

visible in our evening skies; similarly, greatest western elongation refers to their maximum angular 

separation west of the Sun when visible in our morning skies. They are said to be in inferior conjunction 

when passing between Earth and the Sun on their inner orbital tracks, and in superior conjunction when 

rounding the far side of the Sun from our perspective. 

 

As a handy (excuse the pun) guide to estimating the angular separation of two objects, one finger held at 

armôs length typically spans a little over 1Á, a closed fist 10Á and an open hand, thumb tip to tip of little 

finger, 20°. 

 

The symbol " denotes arc second = 1/60
th
 of an arc minute (symbol ') or 1/3600

th
 of a degree (symbol °). 

 

The notes to follow adopt the practise of quoting the span of planetary disks to the nearest arc second if 

that is sufficient to distinguish the values throughout the month in question and identify trends; one, two 

or occasionally three decimal places may be given if it is necessary to do so in order to achieve these 

stated ends. The same approach is employed in relation to the phase of planetary disks, denoting their 

degree of illumination, and the inclination of Saturnôs ring system. Visual magnitudes are typically stated 

to the first decimal place; again, more precision is provided if required. 

 



 

 

All references to twilight in these notes relate to astronomical twilight, which ends/begins when the Sun is 

18° below the horizon. 

 

Stars are generally referred to by their common names, if they have one, with their Bayer designations 

appended; Flamsteed numbers are often used for lesser stars, with HIP, TYC & USNO designations used 

to identify progressively fainter stars. 

 

Note finally that perihelion or aphelion of Mercury, Venus and other planets refer to the physical 

separation in space of the planet in question and the Sun, and are unrelated to their angular separation 

in our sky. 

 

 Whatôs in the sky this month; June 2018:

 
3 rd              Moon at apogee (farthest from Earth, 405,317 km).  

6 th              Mercury in superior conjunction (on the far side of the Sun);  

                 Mercury at perihelion (closest to Sun, 46.00 million km / 0.3075 au).  

7 th              Last quarter Moon. 

10 th            Theta [ɗ]  Ophiuchids meteor shower peaks. 

14 th            New Moon; 

                 Moon at perigee (nearest to Earth, 359, 503 km ). 

19 th            Neptune stationary (begins retrograde motion).  

20 th            Asteroid 4 Vesta at opposition; 

                 First quarter Moon.  

21 st            Earth at winter solstice (summer solstice in northern hemisphere).  

23 rd/ 27 th     June Bootids meteor shower peaks. 

27 th             Saturn at opposition.  

28 th            Full moon. 

28 th/29 th       Mars stationary at midnight . 

30 th            Moon at apogee (farthest from Earth, 406,061 km).  
 

N.B.: When reading the following, refer back to the explanatory notes at the beginning of this article for 

information on terminology, angular separation approximations and adjustment of latitude & longitude. 

 

Two meteor showers reach peak activity during June, the Theta Ophiuchids on the 10
th
 and the June 

Bootids on the 23
rd
 and/or the 27

th
, with the former shower being known, before the 1960ôs, as the Delta 

[ŭ] Sagittariids, the Alpha [Ŭ] Scorpiids or the Scorpiids-Sagittariids. 

 

As Starry Night software does not plot the radiant of the renamed shower, with said radiant held to be 

somewhat variable and ill defined, the chart to follow ï configured for midnight on the 9
th
/10

th
 ï plots the 

star Theta Oph itself; at magnitude 3.25, this star is comfortably, but not brightly, visible to the naked 

eye. The fact that this star rises at 5:04 pm on the evening of the 9
th
, just a few minutes before sunset, 

transits at 12:32 am, and doesnôt set until after sunrise on the 10
th
 bodes well; the Moon, however, is not 

as accommodating, rising at 2:58 am as a 21% waning crescent. Nevertheless, this leaves a considerable 

viewing window for those who wish to monitor this showerôs activity; the ZHR is put at 10, but a relative 

scarcity of information may cast some doubt on this figure. 

 

The chart also plots the radiant of the June Bootids; while this shower is not scheduled to peak, according 

to the International Meteor Organization, until the 23
rd
 or the 27

th
, or perhaps both, the northerly 

declination of the radiant mandates that it is not greatly removed from the position shown on the chart. 

Rise, transit and setting times for the 23
rd
 and 27

th
 are respectively 7:00 pm & 6:44 pm, 9:10 pm & 8:55 

pm and 11:21 pm & 11:05 pm; on both dates the radiant transits less than 4½° above our northern 

horizon. 

 



 

 

The expected hourly rates for this shower are highly variable, with little or no activity between 1927 and 

1998, followed by counts of 100 in that latter year, 50 in 2004 and high single figures in 2010. No 

outbursts are predicted for this year; additionally, the Moon interferes somewhat harshly, remaining 

above the horizon until 2:29 am on the 23
rd
 and 6:22 am on the 27

th
, 72% and 98% lit respectively. 

This column only rarely details the visibility of asteroids, but 4 Vesta, the largest asteroid since the 

promotion of Ceres to minor planet status, attains close to its theoretical maximum brightness this month, 

when at opposition on the 20
th
, and so demands attention. While Vesta can range in brightness from 

extremes of mag 5.1, its brightest possible opposition, to 8.5, the dimmest conjunction, it also exhibits 

considerable variation when only brightness at opposition is considered, with ratings down to mag 6.5; 

this year it reaches mag 5.3, whereby itôs clearly, albeit decidedly faintly, visible to the naked eye from a 

dark sky site. 

 

The reason for the variation in opposition brightness comes down, in turn, to variation in the distance 

between Earth & Vesta and between Vesta & the Sun. When Vesta is at opposition, whereby Earth lies 

between it and the Sun, the two bodies are close together and Vesta appears brightest in our skies. 

Additionally, the point in space where Vesta is at perihelion (closest to the Sun) lies in very roughly the 

same direction from the Sun as the point at which Earth comes to aphelion (farthest from the Sun). If 

opposition occurs in this region of the pairôs orbits, planet and asteroid are relatively very close together, 

and that is the case this year ï opposition is on June 20
th
, straddled by Vestaôs perihelion on May 9

th
 and 

Earthôs aphelion on July 7
th
. 

 

The chart below is configured for 11pm on Saturday 16
th
, which will serve as our nominated viewing 

night this month. Vesta is circled, and the crosses above and below it show where it sits on subsequent 

(above left of its plotted position) and previous (below right) Saturdays in June. Vesta is depicted at a size 

commensurate with its brightness relative to the stars; hence, at mag 5.3, it is plotted at around the same 

size as the star labelled mag 5.5 (HIP88816). A few other stars are labelled (with their brightness ratings) 



 

 

to aid in orientation, along with the Teapot asterism of Sagittarius and part of Scorpius, anchored by 

bright Antares, mag 1.03. 

 

Having tentatively identified the point of light that is Vesta on our viewing night (or earlier), confirm the 

sighting by sketching or imaging the star field and returning on another night to see which ñstarò has 

moved. The chart may also be useful in viewing Vestaôs close passage to M23 on the 14
th
, when the 

asteroid lies ½° SE (above and a little to the right before midnight) from the centre of the open cluster, 

and just ӎÁ or less from its outskirts. By the same vein, Vesta passes ӎÁ NW (below left) of globular 

cluster NGC 6440, and a mere 8½' SW (above left) of NGC 6445, aka planetary nebula the Little Gem, 

on the 23
rd
 (the 80% illuminated Moon will degrade the view). The previous evening, Vesta is even closer 

to the planetary, just 6½' ENE (below right) of the ñGemò; the Moon is a little kinder, 71% lit and a bit 

further away towards the west. 

 

 

 

Mercury 
As June begins, Mercury is heading towards the far side of the Sun at the end of its best apparition of the 

year, when it reached a maximum angular separation, at the end of April,  of 27° from the Sun in our 

morning skies. It is heavily immersed in morning twilight on the 1
st
, rising at 6:56 am, just ½ hour before 

sunrise, when itôs 5Á clear of the horizon; the mercurian disk is 97% illuminated, spans 5.2", and battles 

valiantly but in vain against the twilight at mag -1.65, brighter than even Sirius (Alpha Canis Majoris, 

mag -1.5), the night skyôs brightest star. All is not lost though, as after it rounds the Sun (when it is said to 



 

 

be in superior conjunction), it embarks on its second best apparition of the year, this time in the evening 

sky. 

 

Come our viewing night of the 16
th
, it is still well within evening twilight, riding just 7° clear of the NW 

horizon at sunset, 5:07 pm, and setting ¾ hour later, at 5:52 pm. Mercuryôs disk is still heavily gibbous, 

88% lit, shines at mag -1.1 and spans 5.4". 

 

By the end of the month it has cleared the twilight zone (having first done so on the 27
th
), setting at 6:57 

pm, a little over ten minutes after the sky fully darkens at 6:45 pm, at which stage itôs not quite 2Á high in 

the WNW; the illumination of its disk, which spans 6.5", is down to 62%, and its brightness to mag -0.1. 

 

If you couldnôt bring yourself to get up pre-dawn to view it previously, youôll be compensated with 

comfortable early evening views throughout July. 

 

The Messenger of the Gods crosses from Taurus into Gemini on the 13
th
, then on into Cancer on the 28

th
. 

 

Venus 
Having broken clear of evening twilight (inasmuch as it sets after twilight finishes) in the first week of 

last month, brilliant Venus powers into our evening sky over the month of June. On the 1
st
, itôs at an 

altitude of 19° at sunset, 5:09 pm, and still 7° high as twilight wraps up at 6:42 pm; blazing at mag -3.97, 

its disk spans 13", 80% illuminated. 

 

When we view on the 16
th
, its circumstances are markedly improved: it sits 24° clear of the NNW horizon 

at sunset, 5:07 pm, 12Á NW at the end of twilight, 6:42 pm, and doesnôt sink below the WNW horizon 

until 7:57 pm; the scintillating planet shines yet a little brighter, mag -4.01, spans 14", and is 75% 

illuminated. Although telescopic views of Venus at this time are uninspiring (itôs breathtaking when a 

thin crescent), thereôs nevertheless a good opportunity for views through binoculars or finder óscopes, as 

Venus pairs nicely with an attractive 9% lit waxing crescent Moon 3½° to its west (lower left). In 

addition, M44, the open cluster dubbed the Beehive, sits 4İÁ to the planetôs east (upper right); if you 

return on the evening of the 20
th
, when theyôre at their closest, youôll be treated to a nice view at 

practically any magnification. 

 

The first chart below shows the triple conjunction on the 16
th
, the second is a magnified view of Venus 

and the Beehive on the 20
th
. 



 

 

At monthôs end, things only get better (while the Moon is nearly full, it doesnôt rise until 7:01 pm, over ı 

hour after twilight has subsided). Not setting until 8:24 pm, the dazzling orb is 29° high at sunset, 5:11 

pm, and still a very healthy 16° at the expiration of twilight, 6:45 pm. Venus continues to brighten slowly, 

passing mag -4.05; spanning 16", its disk is a little more aesthetically pleasing, at a phase of 70%. 

 

Venus transitions from Gemini to Cancer on the 12
th
, and then to Leo on the 29

th
. 

 

Earth 
Our home planet is at the winter solstice in the southern hemisphere (summer solstice in the north) on the 

21
st
, marking the day with the least daylight hours; note that earliest sunset and latest sunrise do not 

coincide with this date, occurring on the 13
th
 and 29

th
 respectively (at our location ï the dates vary with 

latitude). 

 

Mars 
Marsô best apparition in 15 years moves into high gear throughout June; over the month, its brightness 

more than doubles (increasing by a factor of 2.3), the span of the disk increasing by over 5". On June 1
st
, 

the Red Planet rises at 9:00 pm, subsequently transiting at 4:14 am; the martian disk is 91% illuminated, 



 

 

spans over 15", and shines at mag -1.2. Even at this stage, almost two months before opposition, it is 

brighter than all night time stars other than Sirius. 

 

By the 16
th
, our nominated viewing night, rise time has come forward to 8:14 pm, and time of transit to 

3:29 am (on the 17
th
); exhibiting a phase of 94%, it shines at mag -1.7, brighter than Sirius, and appears 

noticeably enlarged, at 18". Due to its outstanding brightness, combined with a warm orange hue, no chart 

is needed to locate Mars if you have any idea at all of where to look ï refer to the charts to follow in the 

notes on Saturn and Uranus, augmented by that in the earlier meteor notes (which is configured for 

midnight of the 9
th
/10

th
) for a literal heads up. 

 

On the evening when June morphs into July, Mars rises at 7:19 pm, transits (on 1/7) at 2:37 am, is 97% 

illuminated, spans an impressive 21", and, at mag -2.1, begins to challenge even mighty Jupiter in the 

brightness stakes. 

 

Being stationary relative to the background stars at midnight on the 28
th
/29

th
 as it begins the retrograde 

motion associated with opposition, Mars remains within the constellation of Capricornus all month. 

 

Jupiter 
Having been at opposition on May 9th, the month of June is an excellent time to view Jupiter high in the 

sky early in the evening, having lost little of its splendour. As the month begins, it is already 16° clear of 

the horizon at sunset, 5:09 pm, 34° at 6:42 pm, the cessation of evening twilight, and transits at 10:34 pm; 

spanning 44", its disk shines at mag -2.5. 

 

On our viewing night, the King of the Planets is at an altitude of 28° in the east as the Sun sets (5:07 pm),  

a handsome 47° ENE as the sky fully darkens at 6:42 pm, and transits at the convenient time of 9:30 pm; 

span and visual magnitude stand at 43" & -2.4. 

 

As with Mars at present, Jupiter is conspicuous by its brilliance, you canôt miss it high in the sky mid 

evening (check the meteor, Saturn and/or feature charts if unsure). Hereôs a magnified view showing its 

four Galilean moons as the planet transits at 9:30 pm. 

All four moons are moving, from our perspective, away from Jupiter; they shine at the following 

magnitudes: Io 5.3, Callisto 5.9, Europa 5.6 and Ganymede 4.9. The brightest stars in the field of view 


