Ob s er vaide&te Galaxies
By Rob Horvat (WSAAG) Mar 2020

This document has evolved from a supplement to Night-Sky Objects for Southern Observers
(Night-Sky Objects for short), which became available on the web in 2009. The document has now
been split into two, this one being calledthe Obser ver 6 s Gui de to Gal axi

The maps have been designed for those interested in locating galaxies by star-hopping around the
constellations. However, like Night-Sky Objects, the resource can be used to simply identify
interesting galaxies to GOTO.

As with Night-Sky Objects, the maps have been designed and oriented for southern observers with
the limit of observation being Declination +55 degrees. Facing north, the constellations are inverted
so that they aret he fir i g hFacing aouth, egnsiellations have the usual map orientation.
Pages are A4 in size and can be read as a pdf on a computer or tablet.

Note on copyright. This document may be freely reproduced without alteration for educational or
personal use. Contributed images by WSAAG members remain the property of their authors.

Types of Galaxies

Spiral (S) galaxies consist of a rotating disk of stars, dust and gas that surround a central bulge or
concentration of stars. Bulges often house a central supermassive black hole. Most spiral galaxies
have two arms that are sites of ongoing star formation. Arms are brighter than the rest of the disk
because of young hot OB class stars. Approx. 2/3 of spiral galaxies have a central bar (SB galaxies).

Lenticular (SO) galaxies have a rather formless disk (no obvious spiral arms) with a prominent bulge.
There is little remaining gas (although there may be plenty of dust) and little ongoing star formation.
The transition between spirals and ellipticals is poorly understood.

Elliptical (E) galaxies are ellipsoidal in shape and have a smooth featureless disk. There is little
interstellar material (dust or gas) and little star formation. Most of the stars are yellower older stars.
Ellipticals make up only 10-15% of galaxies in the Virgo Supercluster. Most of the large ones have a
bright core and central supermassive black hole and also a considerable number of globular clusters.
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Of course, there are also irregular galaxies, which have been disrupted by a close encounter with
another galaxy or maybe the result of a recent galaxy/galaxy merger.

From our line of sight, both spiral and elliptical galaxies are seen as round a b a
or elliptical in shape. For spiral galaxies, the elliptical appearance is dueto (====--4---5---
the tilt of the circular disk. Dimensions are given as 2a x 2b in arcminutes. 'b

|

For spiral galaxies, if 2a is nearly equal to 2b then the galaxy disk is seen more face-on.

For example, M83 in Hydra with di mensions 13.
If 2a is much bigger than 2b then the galaxy disk is seen more edge-on.

For example, NGC 253 in Sculptorwithd i me n s i o n s(elégh@atied 5x1) iSalnd<i edge-on.
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The actual angular tilt of a spiral galaxy from face-on can be obtained
by using the expression cos d = b/a.
If b=a, cosd=1andd=0J(no tilt). The galaxy is face-on.

If b =0, cos d =0 and d = 90Jtilt. The galaxy is edge-on. Tilted Galaxy

For example: NGC 253 has dimensions 280 5X0 .
cosd=5.6/28=1/5=0.2. Tiltd =78J.

Surface Brightness

Apparent or visual magnitude is a measure of the overall brightness of an object as if it were a small
point of light like a star. The magnitude of a star can be measured quite accurately. However, visual
magnitude becomes very much an approximation for larger objects with very uneven surface
brightness e.g. diffuse nebulae. It also becomes problematic for galaxies as they tend to have bright
core areas and spiral galaxies have brighter arms than the rest of the disk.

Surface brightness (SB) can sometimes be a better indication of brightness. SB is calculated from
visual magnitude and surface area. The figure tends to be an average for the whole surface as often
galaxies have bright central regions but their disks are progressively more diffuse towards edge.
Paradoxically, SB depends on visual magnitude and for larger objects visual magnitude is estimated
from the overall brightness of the observed surface.

SB can be measured in magnitudes per square arcsecond or, as measured here, in magnitudes per
square arcminute. To illustrate the range, globular cluster Omega Centauri (naked-eye) has SB 11.2,
the globular cluster M22 about 11.7, galaxy NGC 253 (visible in binoculars) about 12, galaxy M49
(easily seen in a 6-inch telescope) about 13, and galaxy M74 (very diffuse in a 12-inch scope) about
14.1 mags/square arcmin.

For objects of similar visual magnitude, the smaller the apparent surface area of the -
object, the higher the SB. For example, if galaxies A and B of similar apparent width

have the same visual magnitude, then the more edge-on galaxy B will appear much

brighter than the more face-on galaxy A. B

Use of Finderscopes

As a reference, the long axis of the Southern Cross
from Acrux (U Crucis) to Gacrux (9 Crucis) is almost
exactly 6 degrees.

For the star-hopper, the standard no-frills 8x50 finderscope has a field of view
of around 5.7 degrees or approximately 6 degrees. The crosshairs divide the
field into 4 quadrants, each of about 3 degrees radius.

With the finderscope view at right, the blue and the yellow stars depicted would
be separated by about 2 degrees.

Using this type of finderscope, assuming reasonably dark skies, stars down to about 7t magnitude
should be easy enough to pick out, stars of 8t magnitude are do-able but 9t magnitude stars are
pushing it. Of course, other factors such as the altitude of the object, dew on lenses, cloud or haze
will affect the sighting of any object.



Index to Galaxies

A lot of these galaxies can be seen with a good 8-inch telescope under dark skies. Larger apertures
will show more detail in, for example, spiral structure. Some fainter objects like the HCGs will
definitely need larger aperture (e.g. Evans 30-inch at Linden).

TITLE OF ARTICLE GALAXIES PAGE
Andromeda & Triangulum Galaxies M31, M33, NGC 7331, HCG 92 4
Galaxies in Antlia & Pyxis NGC 2613, 2997, 3175 7
Galaxies in Canes Venatici M51, M63, M94, M106, NGC 4631 é 9
Centaurus A and NGC 4945 NGC 4945 and 5128 11
Cetus A M77 13
Galaxies in Coma Berenices M64, 85, 88, 91, 98, 99,100, NGC 456 14
Galaxies in Dorado NGC 1533, 1546, 1549, 1553, 1566 é 17
Fornax Cluster of Galaxies NGC 1316, 1350, 1365, 1380, 1399 é 19
Galaxies in Grus Grus Quartet, NGC 721 22
Southern Pinwheel in Hydra M83 25
Galaxies in Leo Leo Triplet, M96 Grp, NGC 2903, HCG 4 26
HCG 90 in Piscis Austrinus NGC 7172, 7173, 7174, 7176 29
Topsy-Turvy Galaxy in Reticulum NGC 1313 31
Galaxies in Sculptor NGC 55, 134, 253, 300, NGC 7793 32
Spindle Galaxy in Sextans NGC 3115 35
Sombrero Galaxy in Virgo M104 36
Virgo Cluster M49, 58, 59, 60, 61, 84, 86, 87, 89, 90 é 37
Meat Hook Galaxy in Volans NGC 2442 40

Symbols used for objects:

Planetary nebula —¢- Open Cluster or emission/reflection nebula 9|6

Globular cluster EB Galaxy D

The Greek Alphabet

alpha a nu n
beta b Xi X
gamma g omicron 0
delta d pi p
epsilon e rho r

zeta z sigma S

eta h tau t

theta q upsilon u
iota i phi

kappa k chi C
lambda I psi y
mu m omega w



Andromeda, Pegasus & Triangulum Galaxies
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The Andromeda Galaxy (M31) is a large neighbouring spiral galaxy at a distance of about 2.5 million
light years. Its physical diameter could be as big as 220,000 light years. The diameter of the Milky
Way Galaxy is thought to be in the range 150,000-200,000 light years. M31 is believed to contain as
many as one trillion stars i the Milky Way Galaxy perhaps 200-400 million stars). The two spiral
galaxies are the largest members of the Local Group and are on a collision course. They are
expected to merge in approximately 4.5 billion years, forming one giant elliptical or lenticular galaxy.

M31 is one of the brightest Messier objects at visual magnitude 3.4. Its apparent dimensions are
quite large, being about 3 x 1 degrees in size. M3 1 6ose is naked eye (difficult at our latitude) and
easily seen with binoculars, which also show its fainter disk extensions. A telescope will show more
detail but one can only get a partial view of a galaxy whose apparent width is about six Earth Moons.

M32 and M110, both magnitude 8.1, are satellite dwarf elliptical galaxies of M31. M32 is about 0.4
degrees south of M316s <cor e, whil e M110M33g@apbkear s
spotted with binoculars. In the telescope, M32 is the more compact of the two and has a much higher
surface brightness. The properties of the three galaxies are summarised in the following table:

Galaxy Type Dist Mly Dimensions Vmag SB
M31 Spiral 2.5 1896 x 3.4 13.3
M32 Elliptical 25 90 7& 8.1 12.3
M110 Elliptical 2.5 2006 x 8.1 13.8



Andromeda Galaxy by Narayan Mukkavilli using a modded Canon 450D.

The Triangulum Galaxy (M33) is a spiral galaxy about 2.8 million light years away. It is the third
largest member of the Local Group, with a diameter around 60,000 light years and containing
perhaps 40 billion stars. M33 might eventually be torn apart and absorbed by M31 or absorbed after
the merger of M31 with the Milky Way Galaxy. Its dimensions are about 706 486 Although its visual
magnitude is given as 5.8, it has a low surface brightness of 14.2 and is difficult to see except under
dark skies. It is claimed to have been seen naked eye, which would make it one of the furthest naked
eye objects. M33 can be seen as a hazy patch in binoculars.

M33 by Gerry Aarts. Captured at Mudgee NSW.



NGC 7331 (Caldwell 30) is a spiral galaxy of mag 9.3 in Pegasus. At 44 million light years distance,
it has di me n sandasmilsed dt &bout 50 degjrees.dlhe galaxy sits about 4.4 degrees from
Eta (d) Pegasi and appears quite elongated 3:1 with a bright core. In the 30-inch, you can just make
out one of its companions NGC 7335 at magnitude 13.3. According to research (Prada eta al, 1996),
the central bulge of NGC 7331 rotates in the opposite direction to the rest of the disk!

St ep h &nidtet (HCG 92) | i es j ust 306 from NGC 7331. The
73188, 7319, 7320) lie within alardimensias anecquitevsmalie r
They range in magnitude from 12.6 to 14. NGC 7320 is the brightest at mag 12.6.

Four of the 5 galaxies lie at 300 million light years distance. Measurements of redshift indicate that
the spiral galaxy NGC 7320 is a much closer foreground object. It is below centre in the APOD photo
below and looks bluer than the other yellowish-looking galaxies. A sixth galaxy NGC 7320C at mag
13.6 is top left and may be associated with the group as it has a similar red shift.

Using some serious inspection, we managed to pick out all 5 of them in the Evans 30-inch Telescope
on one of our club observing nights at Linden Observatory!

NGC 7320C - .
. NGC 7318B

NGC 7319 RO, | e

NGC 7318A

NGC 7320 TR NGC'7317

HST and Subaru Telescope



Galaxies in Antlia and Pyxis
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The brightest galaxy in Antlia is NGC 2997. It is a
grand-design spiral galaxy with prominent and well-
defined spiral arms. A 12-inch Dob will show a bright
core with a faint elliptical envelop but larger apertures
are needed to show up the spiral arms. The Evans
30-inch Telescope at Linden will reveal more detail in
the spiral structure.

It is actually not face-on but tilted at about 45 degrees
to our line of sight. As can be seen by the spiral arms
in the photo, the galaxy rotates clockwise to our line of
sight. Photo of NGC 2997 at right is a 4-hour |
exposure taken at Linden by Ted Dobosz.




The spiral galaxy NGC 3175 is seen edge-on (4:1). It is fairly elongated with a bright central region
and sits roughly halfway between two 6t mag stars, one of which is AG Antliae i a white A0 giant
star 2,700 light years away.

At a distance of 130 Mly, the Antlia Cluster is the third nearest cluster of galaxies to our Local Group
after the Virgo Cluster (with 1,500 galaxies at 55 Mly) and Fornax Cluster (with perhaps 340 galaxies
at 58 Mly). The Antlia Cluster contains over 200 galaxies with what appears to be many elliptical
dwarfs. It seems quite compact, occupying only about 1 degree of sky (the Virgo Cluster spans about
16 degrees). The most prominent galaxies are the giant ellipticals NGC 3258 and NGC 3268.

The radial velocities of the galaxies around NGC 3258/3268 range from 1000 km/s to 4000 km/s
(Caso and Richtler 2015). The large range indicates a considerable extension in distance along the
line of sight. It could be the case that we are looking into a filament along the cosmic web rather than
at a compact galaxy cluster.

The image of the Antlia Cluster is from Wikisky with my labelling. NGC 3258 and 3268 are both fairly
faint, round with bright cores. NGC 3271 and 3281 are even fainter at mag 11.7.
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NGC 2613 is the brightest galaxy in Pyxis. It is a spiral galaxy and seen edge-on (4:1) with a broad
central concentration. Edge-on galaxies tend to have a higher surface brightness for a given
magnitude. The fainter IC 2469 is another spiral galaxy but seen even more edge-on (5:1). It appears
very elongated with a bright central region but faded outer disk.

The properties of the galaxies mentioned above are summarised in the following table:

Galaxy Cons Type Dist. Mly Dimensions Vma SB
NGC 2997 Antlia  Spiral 29 106 x 91 13.5
NGC 3175 Antlia  Spiral 51 56 x 112 130
NGC 3258 Antlia  Elliptical 134 2.90 x 115 134
NGC 3268 Antlia  Elliptical 132 3.56 x 115 136
NGC 2613 Pyxis  Spiral 71 7.606 x 101 127
IC 2469 Pyxis  Spiral 76 5.86 x 111 129



Galaxies in Canes Venatici

Canes Venatici has four large and relatively bright Messier galaxies. However, two of them 7 M51
and M106 i are only about 8 to 9 degrees above horizon at culmination. M63 and M94 are somewhat
easier at 13 degrees above horizon. Both M51 and M63 belong to the M51 Group of galaxies.
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The Whirlpool Galaxy (M51A) is a grand-design spiral galaxy that has prominent and well-defined
spiral arms. In 1845, it was the first nebula to be recognised as having a spiral structure. Using his
Leviathan 72-inch (1.83m) telescope, Lord Rosse (Ireland) descri bed it as a
until the 1920s that actual galaxies were recognised outside our own.

M51A is interacting with the nearby companion galaxy NGC 5195 (M51B). Studies support the
hypothesis that M51B passed through the main disk of M51A some 500 to 600 million years ago and
again some 50 to 100 million years ago. In the telescope, the core areas of both galaxies appear
similarly bright and are about 4.5 arcminutes apart.

The Sunflower Galaxy (M63) is a spiral galaxy with no central bar. It somewhat resembles a giant
sunflower in photographs. M63 has tightly wound grainy or flocculent spiral arms, which are hard to
make out visually. The galaxy is tilted at about 56 degrees from face-on.

M94 is an almost face-on spiral galaxy. At 17 Mly distance, it is one of the nearest galaxies beyond
the Local Group. It has two ring structures, an inner ring of strong star formation and an outer ring of
moderate star formation. Although, it is the brightest by visual magnitude of the four Messier galaxies,
with a bright core and central region, its outer disk is quite diffuse.

M106 is a large spiral galaxy with a bright core that houses a supermassive black hole. The diameter
of M106 is about 133,000 light years, which is on a par with the size of the Milky Way Galaxy. The
galaxy is elongated 3:1 and tilted at about 68 degrees to our line of sight. Outer spiral is quite diffuse.
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NGC 4631 (Whale Galaxy) is an edge-on spiral galaxy near the southern (or top end) of Canes
Venatici. It is also Caldwell 32. Its distorted wedge-shape gives it the appearance of a whale.
Visually, it is large in extent with several brighter patches but no well-defined core. It has a nearby
dwarf elliptical companion NGC 4627 (magnitude 12.4), which suggests a spout for the whale.

About

3260

f r o time higl@yGvarpedl §alaxyiIN&C 4656 (Hockey Stick). It is shaped rather

like a hockey stick (see photo). It is very asymmetric with one side much brighter than the other.
Surface brightness is fairly low. Distortions and gas trails suggest all three galaxies have had close

encounters with each other in the past. All three sit about 24 degrees above horizon at culmination.

Whale and Hockey Stick below from Wikisky.

The properties of the galaxies shown on the map are listed in the following table:

Galaxy
M51A
M51B
M63
M94
M106
NGC 4631
NGC 4656

Common Name
Whirlpool Galaxy

Sunflower Galaxy

Whale Galaxy
Hockey Stick

Type
Spiral
Lenticular
Spiral
Spiral
Spiral
Barred Spiral
Barred Spiral

Dist Mly
24
24
25
17
24
17
16

Dimension
116 x
66 x
12.66
146 x
196 x
15 &.5&
106 x

Vmag
8.4
9.6
8.6
8.2
8.4
9.2

SB
12.9
12.9
13.2
13.5
13.4
12.9
13.5
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Centaurus A & NGC 4945

Centaurus A (NGC 5128) is a lenticular galaxy at a distance of about 12 million light years. It lies at
the centre of one of two subgroups within the Centaurus A/IM83 Group of galaxies. M83 in Hydra is at
the centre of the other subgroup.
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Observations (Chandra X-ray) show that
Centaurus A has a relativistic jet powered by
what is believed to be a central supermassive
black hole. Its peculiar morphology is probably
the result of a collision and merger of an
elliptical galaxy with a nearby spiral galaxy.

NGC 5128 can be spotted with binoculars.
Tel escopes show the

and huge dust lane. It has a visual magnitude
of 6.8, with dimensions 266 x 206 .

Centaurus A at right by Gerry Aarts.
Taken at iWirunaq llford NSW.




NGC 4945 was discovered by James Dunlop at Parramatta in 1826. It is a barred spiral galaxy at a
distance of about 14 million light years. X-ray observations indicate that it has an active galactic
nucleus (AGN) that might house a supermassive black hole.

With a visual magnitude of 8.4, NGC 4945 is the third brightest galaxy in the Centaurus A/M83 Group
of galaxies. It is a quite often overlooked galaxy in Centaurus. NGC 4945 is large visually with
di mensi ors a2x@o s»x esh -on.d# s relativelyeasytefind, being a b o u tfron3tbedstar
32 Centauri (mag 4.3) and 196from the star 31 Centauri (mag 4.8).

Image of edge-on galaxy NGC 4945 by Ted Dobosz.
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Cetus A (M77)

M771i s a barred spiral gal axy at about 35 mil i
nucleus (AGN) and is a strong radio source known as Cetus A. The central power source is a
supermassive black hole.

M77 has magnitude 9anddi mensi ons 706 xitanbst facertni ltchas a tagd very bright
core with a strong central spiral structure. Intense star-forming activity can be found here. The faint
outer disk is smooth and almost ring-like, populated with older yellowish stars.

M77 image by David Lloyd-Jones.
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