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

rhe AUSTRALIAN NIGHT SKY
FoF i@ﬁﬁ@ Yoy By Wayne Roberts

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: Longitudd44° 58' 23.8" E, Latitude 37° 49' 54.1'Sdenotes arc second = 1/80

of an arc minute (symbol ') or 1/3606f a degree (symbol °)].

The notes contain many references to rise and set times, all configured fordidinades given above;
thefollowing procedure will facilitate determining the correct times for other locations.

The adjustment required for longitude is straight forwardfor each degree east (of Melbourne
Observatory) subtract four minutes; conversely, add four minutes fordegghe west.

Adjustment for a difference in latitude is dependent on the declination of the object coriceovedar

north or south of the celestial equator it lies. The table below, from the yearbook of the ASV, gives th
required adjustment (in minutes) for any etyj at a declination of between +30° a18D° (by convention,

north is positive and south negative) when viewing from any location between lat2&lesnd-44°;

interpolate for intermediate latitudes/declinations. Naidd these values to times of mg andsubtract
from setting times.

DECLINATION OF OBJECT

Lat,  +30° +25% +20° +15° +10° +5° 0 -5 =100 ~15° -20° -25' -30°

" m m m m m m m m m m m m m
-28 =35 27 -21 ~IS ~10 ~5§ 0 +5 +10 +16 +21 +28  #35
-30 28 22 =17 =12 -8 =4 0 + 4 + 8 +13 *17 +23 +29

-~32 <21 =17 =13 -9 ~6 =~13 0 +3 +6 +10 +13 #1727 +22
34 <14 <l <9 <6 -4 =2 0 +2 +4 +6 +9 +12 +I§
-3 -7 -5 -4 -3 -2 -1 0 +1 w1 S0 i o NG 2 +6 + 7
-38 +1 +1 0 0 0 0 0 0 0 0 -1 =1 =1
-40 +9 +7 +85 +4 +2. .  +1 0 -1 -3 -4 -6 -8 -0
-42 +I18 +14 +1l + 8 +S +2 0 -3 -5 -8 =1l -15 =19
-44 428 422 +16 +12 +8 +4 0 -4 -8 =12 =17 =23 =30

Values are added to the time of rising and subtracred from the time ol setting,

Whereas the declinations of stars and other deep sky objects are (very nearly) constant, those of inhe St
Moon and planets change considerably over time; a suitable resource for determining declinations is
therefore equired to obtain the adjustment for difference in latitude as described above.

While the reader may have ready access to such resources, | offer the following suggestions for thizsse w
do not: the ASV yearbook, free to members and available at reasarwbleo others (Sun and planets
only), the yearly publication Astronomy Australia (Sun, planets and Moon), and various astroncmical
software packages (typically catering for all celestial objects). Other sources may be avaikiibk on



Note that someesources give cordinates for epoch 2000.0 denoted as 2o i Whereas others may:
quote real time figures, denotegd,d The discrepancy between the two systems will not be significant for
the purpose at hand.

Now a few notes defining terms which magbeountered in the text to follow:

For those not familiar with the terminology used to describe phases of the Moon, note that it is refeived tc
as waning (hard 6adé) when the phase i s decreas
crescat when less than half lit and gibbous when more than half. Thus you may find it referred ton the
text as, for example, a waxing crescent Moon.
Appearances of t he abb tion i
1 7,870.

i n 4{Sime, t
distancecurrent | y def i ned as f

auo
696 km; s Mo

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 berséemideal conditions, with the radiani
(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 tite Su
and (very nearly)he 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 arbital
paths, they move from west to east in our sky relative to the stars; this is referred to asrgpregrade
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 moticn, thi
phenomenon is caused by the same effedteisseen 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 betweer
the two) when it reads its highest point above the horizon in its passage across our sky that évening
do not conf use t hi swithute esame Wordtofiea usedein thesedviewirey mates tod
describe the passage of the moons of Jupiter across the face qfatesit.

Regarding the inner planets, Mercury and Venus, which never stray very far from the Sun in otir sky
greatest eastern elongation refers to their maximum angular distance east of the Sun when they al
visible in our evening skies; similarly, greatesestern elongation refers to their maximum angular
separation west of the Sun when visible in our morning skies. They are said to be in inferior conjunctior
when passing between Earth and the Sun on their inner orbital tracks, and in superior conjumetron
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 fingertheld
armdéds | ength typically spans a | ittt |tietodtpvotlitle 1 A,
finger, 20°.

The symbol " denotes arc second = Y6 an arc minute (symbol *) or 1/3606f a degree (symbol °).

The notes to follow adopt the practise of quoting the span of planetary disks to the nearest arc second
that issufficient to distinguish the values throughout the month in question and identify trends; ong, twa
or occasionally three decimal places may be given if it is necessary to do so in order to achieve thes
stated ends. The same approach is employed inaeléd the phase of planetary disks, denoting their
degree of il luminati on, and Visubl emaghitnded arertypically state¢' o f
to the first decimal place; again, more precision is provided if required



All references to tikght 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 designation
appended; Flamsteed numbers are oftezdu®r 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 andSthe, and are unrelated to their angular separaticn
in our sky.

What 6s in the sky this month, June 2018:

3¢ Moon at apogee (farthest from Earth, 405,317 km).
6" 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" Last quarter Moon.
10" Theta [ d] Ophiuchids meteor shower peaks.
14" New Moon;
Moon at perigee (nearest to Earth, 359, 503 km).
19" Neptune stationary (begins retrograde motion).
20" Asteroid 4 Vesta at opposition;
First quarter Moon.
21+ Earth at winter solstice (summer solstice in northern hemisphere).
23°/27"  June Bootids meteor shower peaks.
27" Saturn at opposition.
28" Full moon.
287/29 "  Mars stationary at midnight.
30" Moon at apogee (farthest from Earth, 406,061 km).

N.B.: When reading the followinggfer back to the explanatory notes at the beginning of this articlefor
information on terminology, angular separation approximations and adjustment of latitude & longitute.

Two meteor showers reach peak activity during Juhe Theta Ophiuchids on tH&" and the June
Bootids on the23® and/or the27", with the formershowerb e i n g known, before+th
[ U] Sagittariids, the ASagtadids] U] Scorpiids or. t

As Starry Night software does not plot the radiant ofréiTeamed showewyith said radiant held to be
somewhat variable and ill definetthe chart to followi configured for midnight on the™na" 1 plots the

star Theta Oph itselfat magnitude 3.25, this star is comfortably, but not brightly, visible ton#ked

eye The fact that this star rises &4 pm on the evening of théh9just a few minutesdefore sunset,
transits afi2z32amand doesno6t set un"tbodes wellf thedvioon,showever, iste o
asaccommodating, rising at B&m as a 21% waning cresceNevertheless, this leaves a considerakie
viewing window for those who wish t o ,jhaarelatieer t
scarcity of information may cast some doubt on this figure.

The chart also pls the radiant of the June Bootidghile this shower is not scheduled to peagcording
to the International Meteor Organizationntil the 23" or the 27, or perhaps boththe northerly
declination of the radiant mandates that it is not greatly removed from the position shdtha chart
Rise, transit and setting times for thé“2ghd 27" are respectively 7:00 pm & 44 pm, 910 pm & 8:5%5

pm and 1121 pm & 1105 pm; onboth dates the radianttansitsless than4’s® aboveour 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 thdatter year 50 in 2004 and highsingle figures in 2010. No
outbursts are predicted for this year; aiddially, the Moon interferesomewhat harshlyremaining
above the horizon until 2:29 am on thé®2gd 6:22 am on the $772% and 98% lit respectively.
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This column only rarely detks the visibility of asteroids, but 4 Vesta, the largest asteroid since the
promotion of Ceres to minor planet statatains close to its theoretical maximum brightness this morith,
when at opposition on the Boand so demands attentiohile Vesta can range inrightness from
extremes of mag 5.1, its brightest possible oppositor8.5, the dimmest conjunction, it also exhibits
considerable variation when only brightness at oppositi@momsidered, with ratingdown tomag 6.5;
thisyear it reaches mag 58,h e r e [xlgarlyi, dlbéitdecidedlyfaintly, visible to the naked eye from &
dark sky site.

The reason for theariation in oppositiorbrightnesscomes down, in turn, to variatian the distane
between Earth & Vesta arzbtween Vesta & the SulWhenVesta is at opposition, whereby Earth lies
between it and the Sumhe two bodies are close together and Vesgipears brightest in our skies
Additionally, the point in spacehere Vestas at perihelion (closest to the Sui@s in very roughlythe
same direction from th&un as the point at which Earth comes to apheffarthest from the Sun)f
oppositionoccurs n 't hi s r e gi o nplaoet and dasteroidoaee iretatively very closettogether,
and that is thease this yeai opposition is on June 20straddled byesta perihelion on May 8 and
Eart hdos aph®lion on July 7

The chart below is configured for 11pm on Saturda¥, hich will serve as our nominated viewing
night this month. Vesta is circlednd the crosses above and below it show where it sits on subseauent
(aboveleft of its plotted positiopand previougbelow right)Saturdaysn June Vesta is depicted at a size
commensurate with itsrightness relative to the statsence at mag 5.3it is plotted at around the same
size aghe sar labelled mag 5.5 (HIP88816).fAw other stars are labellédith their brightness ratings)



to aid in orientation, along with the Teapot asterism of Sagittarius and part of Scorpius, ancho:ed b
bright Antares, mag 1.03.

Having tentatively identified the pat of light that is Vesta on our viewing night (or earlier), confirm the
sighting by sketching or i maging the star fli el
moved. The <chart may al so be uosM28 onlhe 14h wheni teev:i n
asteroidlies ¥2° SE (aboveand a little to theight before midnight) from the centre of the open cluster,
and just MA or less fromMesta p#dW tedvrididfglodlar t h
cluster NGC 6440and a mere 8%' SW (aboledft) of NGC 6445, aka planetary nebula the Little Gern

on the 28 (the 80% illuminated Moon will degrade the vieWhe previous evening/esta is even closer

to the planetary, just6%eNE ( bel ow r i ght ) oda littlehkmderi @% tit@and a bitii e
further away towards the west

The Z}’?NE ﬁ g

As June begins, Mercury is heading towards the far side of the Sun at the end of its best apparition of t
year, when it reached a maximum angular separatairthe end ofpril, of 27° from the Sun in our
morning skies. It is heavily immersed in morning twilight on tRerising at 6:56 am, just ¥ hour before
sunri se, when it 6;she mekcurian dislkais 97% fllumindtesl, spasr5i2"z amd battles
valiantly but in vain against the twilight at mab.65, brighter than even Sirius (Alpha Canis Majoris,
mag-1. 5), t he ni ghAlisnétios thoudhyas atérioendstthe Sun @vhen it is said to



be insuperior conjunctio)y it embaks on its second best apparition of the year, this time in the eveiiing
sky.

Come our viewing night of the 6it is still well within evening twilight, ridingjust 7° clear of the NW
horizon at sunset, 5:07 pm, and setting % hour later, at 5:52 pmuMeyc6 s di sk 1 s st i |
88% lit, shines at mag..1 and spans 5.4".

By the end of the month it has cleared the twilight zone (having first done so orfheefing at 6:57
pm, a little over ten minutes after the sky fully darken@ at4 5 p m, at which stage
the WNW; the illumination oits disk, which spans 6.5", is down to 62&fd its brightness to mag.1.

| f you coul dnét b r rdawy towiew it mewibuSlyy ba dlget bepcopmpe
comfortable early evening views throughout July.

The Messenger of the Gods crosses from Taurus into Gemini on"theh@B on into Cancer on the"28

Venus

Having broken clear of evening twilight (inasmuch as it sets after twilight finishes) iirsheeek of
last month, brilliant Venus powers into our evening sky over the month of Qunéhe 1 ités at an
altitude of 19° at sunset, 5:09 pm, and still 7° high as twilight wraps up at 6:4@lgmmg at mag3.97,
its disk spans 13", 80% illumated.

When we view on the 16 its circumstances are markedly improveditis 24° clear of the NNW horizon

at sunset, 5:07 pm, 12A NW at the end of twil:i
until 7:57 pm the scintillating planeshines yet a little brighter, mag.01, spans 14"and is 75%
il uminat ed. Al t hough telescopic views of Venud

t hi n cr es oewentheless gaodopporeudityor views through binocularsorfn d er 6 s'c 0 |
Venus pairs nicely with an attractive 9% lit waxing crescent Moon ®V4ts west (lower left). In
addi tion, M4 4, the open cluster dubbed the 'Be:
return on the evening of thed” when t he yor e yaotu o6t heibre ctlroesaetserd,
practically any magnificatian

The first chart below shows the triple conjunction on th®, tée second is a magnified view of Venus
and the Beehive on the 20




At mont h o6 sonlegetdette(twhhiinnges t he Moon is nearly fuivl,
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 tBepiration of twilight 6:45 pmVenus continues to brighten slowly,
passing mag4.05 spanningl6", its diskis a little more aesthetically pleasirag a phase of 70%.

Venustransitions from Gemini to Cancer on théhland then to Leo on the 9

Earth

Our home planes at the winter solstice the southern hemisphergufmmersolstice in the north) on the

21% marking the day with the least daylight hours; note that earliest sunset and latest sunrise ‘do n
coincide with this date, occurring dhe 13" and 29 respectively 4t our locationi the dates vary with
latitude).

Mars

Mar sd6 best a p p rmavas tinto digh geahroughdbut Jumgeaver she month, its brightness
more than doubles (increasing by a factor of 2.3)sfan of the disk increasing by over 8h June 1,
the Red Planet rises at 9:00 pm, subsequently transiting at 4:14 am; the martian disk is 91% illuminate



spans over 15"and shines at magl.2 Even at this stage, almost two months before oppositias,
brighter than all night time stars other than Sirius.

By the 18", our nominated viewing night, rise time has cdimmvard to 8:14 pm, and time of transit ta
3:29 am (on the iha; exhibitinga phase 094%, it shines amag-1.7, brighter than Siriusand appears
noticeablyenlargedat 18" Due to its outstanding brightness, combined with a warm eiaung, no chart
is needed to locate Mars if you have any idea at all of where ta ' logfer to the chastto follow in the
notes on Saturand Uranusaugmented by thah the earlier meteor noteswhich is configured for
midnight of the 8/10") for a literal heads up.

On the evening whedune morphs into July, Mars rises at 7:19 pm, transits (on 12ZZ3atam, is 97%
illuminated, spangn impressive 21", and, at mag 1, begins to challenge even mighty Jupiter in tne
brightness stakes.

Being stationary relative to the background stars at midnight on thed8as it begins the retrograde
motionassociated with opposition, Mars remsawithin the constellation of Capricornus all month.

Jupiter

Having been at opposition dvlay 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 hegisalready 16° clear of
the horizon at sunset, 5:09 p84° at 6:42 pm, b cessation of evening twilighindtransits at 10:34 pm;
spanning 44", its disk shines at mag.

On our viewing night, the King of the Planets is at an altitude of 28° inatsteas the Sun sets (5:07 pmj,
a handsome 47° ENE as the sky fully darkens at 6:42 pm, and transits at the convenient time of 9:30 pr
span and visual magnitude stand at 432&.

As with Mars at present, Jupiter is conspicuous by its brilliancecyaun 6 t mi ss it hig
evening(check themeteor,Saturn antbr featurechars if unsure)Her e6s a magni fi ed
four Galilean moons abe planet transits at 9:30 pm.

All four moons are moving, from our perspective, away from tdupithey shine at the following
magnitudes: lo 5.3, Callisto 5.8uropa 5.6 and@anymede 4.9The brightest stars in the field of view



