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Cover: Thackeray's Globules

The red background glow is hydrogen gas which silhouettes dark clouds of gas known
as ‘Thackeray’s Globules’. They were discovered by the South African astronomer AD
Thackeray in 1950 while director of the Radcliffe Observatory, Pretoria. This recent
Hubble image clearly shows two dense dust clouds overlapping, each more than one
light year across. Young hot stars are radiating intense UV light and it is likely that no
further stars will be born here as this radiation will prevent the clouds from collapsing to
form any further new stars.
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manus, Johannesburg, Pietermaritzburg (Natal Midlands Centre), Pretoria and Sedgefield district
(Garden Route Centre). Membership of any of these Centres automatically confers membership of
the Society.
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hydra the multi-headed serpent

of magnitude 3 and magni-
tude 11 near its minimum.
The reddish-orange colour
star (HD number 117287)
with a period of 389 days
classed with a spectral type
M6 — 9, and a parallaxes
of 8.05 milli arc-second
according to Christopher
Middleton.

But the real show stopper
in the Hydra constellation
is the magnificent galaxy
NGC 5236, better known
as Messier 83, discovered
by Nicolas Louis de Lacaille
at the Cape of Good Hope

ated barely 30" from the
northern border with the
constellation  Centaurus
and is also part of the Cen-
taurus galaxy group. Itis a
large, bright, face-on galaxy
with a soft, flimsy edge
quite outstanding against
the star field. The bright
nucleus is obvious, and
with careful observation it
displays a soft halo around
a more bar-like east-west
core. Really high mag-
nification through larger
amateur telescopes will
bring out the delicate arm
extensions which can be

the east end of the nucleus
going south and the other
arm from the western end
going north. Faint stars
peek through the glow,
with a few brighter ones
sighted just off the extreme
eastern edge of the galaxy.
Since 1923, more than a
handful of supernova ex-
plosions have been found
in this galaxy.

Never underestimate a
woman, even if she is a
constellation against the
starry skies — she will show
you a thing or two that are

in 1752. The galaxy is situ- glimpsed curving out from  unbeatable! e
Object Type RA (J2000.0) Dec Mag Size
NGC 2548 M 48 Open Cluster 08"13m8  -05°48 5.8 54’
Arp 252 Galaxy 0944 8 -1943 15 1.5'x0.4’
(PGC 27928/9) Galaxy 0944 9 -1943 15.3 0.9'x0.4’
NGC 3109 Galaxy 10031 -2610 9.8 15'x2.9’
NGC 3242 Planetary Nebula 1024 8 -1838 7.8 16”
NGC 3314 Galaxy 1037 2 -27 41 12.8 1.5'x0.8’
NGC 3390 Galaxy 1048 1 -3133 12.4 3.1'x0.7’
Alessi J11046-3157 Asterism 11046 -3158 8 3.3
NGC 3621 Galaxy 1118 3 -3249 8.9 9.8'x4.6’
NGC 4590 M 68 Globular Cluster 12395 -2646 7.7 12’
R Hydrae Variable star 1329 7 -2317 3-11 389.6d
NGC 5236 M 83 Galaxy 13376  -2953 7.6 15.5'x13.0

aety of
° S,

<&
3&

I,[JV ux

<
G4

£
&

=}

s

<
5

0

mNassada

A Q ’
Monthly Notes of the Astronomical Society of Southern Africa
ASSA Vol 72 Nos 1 & 2 February 2013

Letter to the editor

Dear Editor

In a recent issue of MNAS-
SA (Koorts 2012), Willie
Koorts described the ESO
site testing in South Africa
and discussed two issues:
The decision of ESO not to
build in South Africa and
the astronomical seeing on
the high veld.

In deciding where to locate
an observatory, especially
an international one, a con-
siderable number of factors
need to be considered in
addition to the astronomi-
cal quality of a site. These
include: the quality of lo-
cal industry, infrastructure
and technical skills; ease
of access for observers (in
this case from Europe); the
presence of an established
astronomical community;
the political stability and
international acceptability
of the host country; and
cost. No doubt all these

factors were weighed up
by the ESO Council.

In this connection it is
perhaps worth repeating
something which | have
recorded elsewhere (Feast
2002). In March 1963, |
was told by Bertil Lindblad,
a key Swedish member of
ESO (see e.g. fig 2 of Koorts
2012) that it would be diffi-
cult if not impossible to get
approval for Sweden to be
involved in building a major
observatory in South Africa
under the prevailing apart-
heid political dispensation.
As Willie Koorts points out,
the decision not to come
to South Africa was taken
by ESO on 15 November
1963. It thus seems rather
unlikely that ESO would
have built in South Africa
whatever the results of the
seeing survey has been.

As regards a marked de-
terioration of the seeing

in the second half of the
night, this was apparently
a significant problem at
the Boyden Observatory
(Bloemfontein) as noted
by Bok who had experi-
ence there (see Koorts
2012). In my experience
this was not such a severe
problem at the Radcliffe
Observatory, Pretoria.
Presumably this can be, at
least partly, attributed to
the height of the observa-
tory above the surround-
ing country which gener-
ally placed it well above
the, frequently present,
inversion layer.

Yours Sincerely
Michael Feast

References:

Feast M. W. 2002, in, Or-
ganizations and Strategies
in Astronomy ll, Kluwer,
Dordrecht, p.153

Koorts W. 2012 MNASSA
71,248 w
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LCOGT

News

In his June 2012 survey of
telescopes at Sutherland
(see MINASSA Vol. 71, Nos
5 & 6, June 2012, p125),
Willie Koorts mentioned
three new domes belong-
ing to the Las Cumbres
Observatory Global Tel-
escope Network (LCOGT)
project. They just got one
step closer to reaching
their goal with the three
1-m telescopes achieving
first light, paving the way
for science operations to
start soon.

The Las Cumbres Observa-
tory Global Telescope Net-
work (LCOGT) is a privately
owned non-profit observa-
tory committed to time do-
main astronomy (studies of
astronomical phenomena

news notes

changing with time) and
public awareness of sci-
ence. It was founded by
Wayne Rosing, a leading
engineer in the computer
business.

The observatory is com-
mitted to building tel-
escopes all over the world
to enable uninterrupted
observations of many
types of object, includ-
ing that of extra solar
planets, supernovae and
the optical monitoring
of other time-variable
sources. The data will be
stored and made avail-
able on-line to all those
interested.

Across the globe, the Las
Cumbres Observatory has
seven sites with almost
40 telescopes  whose
apertures range from 0.4
metres to 2 metres. They
are equipped with imaging
and spectroscopic instru-
ments. All the telescopes
work remotely and ro-
botically. The Observatory
headquarters are located
in Santa Barbara in the
United States of America.

At the South African As-
tronomical Observatory in
Sutherland three 1-metre
telescope buildings have
been erected thus far. The
three telescopes, first built
and tested at the compa-
ny’s Santa Barbara head-
quarters, were delivered to
the SAAQ in Sutherland on
Monday, 18 February 2013.
Their bases were installed
early the next morning
after which the telescopes
structures were assembled,
the mirrors installed and

face. It has become a habit
of mine to name an object
according to the very first
thought that strikes me
when | look at an object.
My notes indicate the “The
Crux Galaxy” for this one
guarded by a trapezium of
stars closely surrounding
the galaxy with a memora-
ble impression of the Crux
constellation.

The bright globular cluster
NGC 4590, also known as
Messier 68, can be found
about halfway between
beta and gamma Hydrae.
The globular cluster ap-
pears somewhat oval in a
north-west to south-east
direction with an obscure
compressed core with
faint mist indicating a star-
rich cluster (see sketch). |
suspect that its apparently
elongated shape might be
attributed to the fact that

deep-sky delights

NGC 3621
or the Crux
Galaxy. Pic-
ture by Dale
Liebenberg.

there are faint clumps
of stars visible on the
north-western edge. The
eastern side of the globu-
lar is slightly more edged,
whereas the western part
filters out with faint star

trails. But it is not at all
easy to resolve the cluster,
except with higher magni-
fication.

The magnitude 2.9 star
gamma Hydrae shines with
a lemon-yellow colour and
could be seen as indicating
the last curve towards the
tail-end of the constel-
lation. Hop 2.5 degrees
south-east to the variable
star R Hydrae, one of the
brightest long-period
variables in the sky. It is
an M-class Mira type star
that reaches a maximum

NGC 4590 - Globular Cluster - Hydra

Globular Cluster NGC 4590, also know as M68.
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hydra the multi-headed serpent

southern member in this
group, NGC 3314, has a
nice twist to it. The gal-
axy is also indicated both
as NGC 3314A and NGC
3314B. Hubble pictures
show two galaxies appear-
ing to be head on, while
they are actually tens
of millions of light years
apart and it is only from
our perspective that they
appear to line up. Further
south-east, on the border
with the constellation Ant-
lia, the spiral galaxy NGC
3393 contains a pair of
super-massive black holes.
In the midst of the galaxy
cluster the magnitude 4.8
lovely red colour star (HD
92036) can serve as a
good indication to locate
this group.

So, as can be see, there is
a lot more to discover and
explore, so next time when
you try to only glimpse
these above-mentioned
galaxies to remember the
interesting facts woven
around them. Sadly, only
the most beautiful Hubble
pictures show them in any-
thing like their full glory.

The lovely double star chi
1&2 Hydrae, quite bright

with magnitudes 4.8 and
5.7, point the way 4.5 de-
grees south to the asterism
Alessi J11046-3157 — five
magnitude 12 to 13 stars
in a short string from north
to south, with two fainter
ones topping the scale to
the west (see sketch). Not
at all an easy task to find
this compact, faint and
small asterism, but when
found, it is nicely lifted out
against the star field. How-
ever the book star clusters
(Archinal and  Hynes)
indicate a larger C-shaped

group which may be part
of this faint string.

About 3 degrees south-east
is the galaxy NGC 3621,
which in combination with
field stars displays a special
character. The galaxy, lying
in an elongated north-west
to south-east direction,
looks somewhat mottled,
gradually getting brighter
towards a wide, dense
nucleus. The periphery
is shrouded in mistiness,
with faint splinter stars em-
bedded on its northern sur-

Alessi J11046-3157 - Asterism - Hydra

THe Alessi J11046-3157 Asterism.

aligned, the instrumenta-
tion mounted and con-
nected up. By 22 February,
all three telescopes saw
first light: a truly remark-
able achievement! The
telescopes have a C-ring
equatorial mount, with an
optical design comprised
of an f/2.5 Hextek light-
weight primary mirror and
a 330mm diameter Hextek
secondary. These were
optically finished by LZOS
in Russia, providing an /8
modifed Ritchey-Chretien
system, with the addition
of a doublet corrector in
front of the instrument
package. The system is
designed for 80% enclosed
energy within a circle of
diameter 0.6 arcsec.

Science will commence
once the telescopes and
instruments have been
installed, during the first
half of this year. Upon
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completion, the Sutherland
site of the Observatory will
comprise six telescopes,
three 1-m telescopes will
be dedicated to science ob-
servations, while the other
three, 0.4-m telescopes, will
serve mainly outreach and
education. In exchange for
hosting the Las Cumbres
Telescopes, South Africa will
have ten percent of the to-
tal observing time in order
to carry out new astronomi-
cal research and will be able
to access the online data.

The three 0.4-metre tel-
escopes will be dedicated
to “citizen science” and
public understanding of
astronomy and ensures that
the LCOGT offers a huge
outreach component, Dr
Abiy Tekola, an Ethiopian
Postdoctoral Fellow holds
a joint position at the Las

I

Cumbres Observatory Glo-

bal Telescope Network and
South African Astronomical
Observatory has, already
piloted the outreach project
with learners from two
Sutherland primary schools
at the recently inaugurated
Sutherland Community De-
velopment Centre.

According to Dr Tekola,
“These telescopes will con-
tribute magnanimously
towards creating a scientifi-
cally literate younger genera-
tion countrywide, also in the
development of astronomy
in the continent. Anyone
interested in participating in
the project needs to have
a computer with internet
access. The astronomical
data are freely accessible
on the LCOGT website http:
//Icogt.net/”.  Detailed in-
structions for participation
are available from: http:
//lcogt.net/education. ¢

| 2
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SAAQO’s Mechanical Workshop
and Optics Lab Upgrade

Lisa Crause

The SAAQ’s Mechanical
Workshop in Cape Town
recently took a huge leap
forward with a R10 million
infrastructure  upgrade.
All computer controlled,
the workshop floor is
now dominated by a huge
5-axis Milling Machine,
surrounded by two Lathes,
a Spark Eroder and Wire
Cutter. The Optics Lab was
also refurbished, enabling
sophisticated optical work
to be carried out in-house.
The capabilities of these
new machines have al-
ready been demonstrated
with some technically
challenging work pro-
duced for iThemba Labs
and MeerKAT.

In late 2010, the National
Research Foundation
(NRF) notified the South
African Astronomical
Observatory (SAAO) of a
generous grant from the
Department of Science
and Technology (DST).
Approximately R10M had
been made available and

The Workshop’s two CNC lathes — the larger, new one is in the

background.

was to be committed (and,
ideally, spent) before the
end of the Financial Year!
The only conditions were
that the money be used ex-
clusively for infrastructure
and that items exceeding
half a million Rand would
be subject to a rigorous
tender process.

Fortunately the Mechani-
cal Workshop had a com-
prehensive wish-list on
hand that could consume
more than half the allo-
cation, although tenders
would have to be sought
since the various machines
exceeded the R500k limit.
Fast-forward through end-

less sequences of eye-wa-
teringly painful meetings
and flaming bureaucratic
hoops, to where we are
now — relishing a host of
amazing new machines
and other fantastic toys!

Machining in the compu-
ter era

The Workshop's bold entry
into the modern age actu-
ally came a few years ago
with the acquisition of its
first Computer Numerical
Control (CNC) machines,
in the form of a 4-axis
CNC mill and a CNC lathe.
While operating on much
the same principles as
conventional lathes (fixed

NGC 3242 - Planetary Nebula - Hydra

NGC 3242. Planetary Nebula in Hydra.

ably appear to be mere
patches of light.

A very special galaxy is Arp
252 (PGC 27928 and PGC
27929), which is situated a

few degrees west of NGC
3242 and has also been
popular known as the
Question Mark Galaxy. It
can be seen as a pair of
interacting spirals, which

the Hubble deep picture
reveals in a unique way.
This special pair is situated
only 1.2 degrees south-
east from the galaxy NGC
3028. The small spiral gal-
axy NGC 3109 is situated
about 7.5 degrees further
south-west from Arp 252.
Astronomers pointed KAT,
the Karoo Array Telescope
(picture), towards this
galaxy, which allowed
them to see the HI radio
emission and moving of
the galaxy. Where the gas
is moving towards us the
frequency of the spectral
line is Doppler shifted
upwards, whereas where
the gas is moving away it
is shifted down. A few de-
grees south-east the tight
knot of about a dozen
galaxies also known as
the Hydra 1 Galaxy Cluster
shares a field of nearly 2
degrees. However, the

4
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hydra the multi-headed serpent

For the purpose of this ar-
ticle, however, it is best to
concentrate on the south-
ern area of Hydra. In the
middle area of the constel-
lation it is quite easy to
locate the very orange-red
magnitude 3.8 mu Hydrae
and then to star-hop 1.8
degrees south to the plan-
etary nebula NGC 3242,
also known as the Ghost
of Jupiter. The outstand-
ing, slightly oval nebula
displays a soft outer enve-
lope, a noticeable washed-
out blue colour and a
glimpse of the magnitude
12 star towards the centre
(see sketch). Through a
somewhat larger amateur
telescope it appears mot-
tled and resembles a hu-
man eye, in contrast with
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the inner dark envelope
around the star. A faint
darkish area can be seen

M48, also known as NGC2548 is a large, bright and loosely
expanded open cluster. Photo: Dale Liebenberg

36

- |
in the southern section,
with a brighter northern
side. William Herschel de-
scribed this nebula as just
a faint puffball during ob-
servations in 1785. Jenni
Kay noted a soft, diffuse
edge wrapped in multiple
soft, layered shells with
a strong response to the
Olll filter.

Hydra is rich in galaxies,
and a few interesting
facts are attached to sev-
eral of them, even though
through  amateur tel-
escopes they would prob-

mnassa vol 72 nos 1 & 2

The 5-axis CNC milling ma-
chine. The cutting tool comes
down from the grey turret at
the top while the part (a cop-
per piece in this photo) gets
clamped to an assembly that
can translate in X and Y and
rotate about two axes.

tool, spinning part) and
mills (fixed part, spinning
tool), the CNC versions are
hugely more versatile and
efficient due to computers
handling the core business
of “removing excess mate-
rial”.

The steps that follow
uploading a 3D Compu-
ter-Aided Design (CAD)
file to a CNC machine are
non-trivial, particularly as
one has to simulate the
entire tool-path to ensure
that no collisions could oc-
cur during the machining
process. However, once
that has been done — any
number of such parts can
be produced without
further investment, other
than the operator having
to physically set up each
new block of material. This
makes CNC machines ideal
for mass-production envi-
ronments, which, admit-
tedly — the SAAO generally

saao news

is not. The sorts of parts
we need tend to be com-
plex and are often unique.
Even so, the remarkable
“agility” of CNC machines
calls for fewer setups for
a given part and allows
more ambitious designs
to be manufactured. Fur-
thermore, onboard me-
trology gear allows in situ
measurements to be made
during machining.  This
eliminates wasted effort in
terms of removing the part
to measure it with other
devices and then having
to meticulously set it up
again before being able to
continue.

The utility of the Work-
shop’s original two CNC
machines prompted the
selections made possible
by this latest funding

5

tranche. Top of the list
was a 5-axis CNC mill (since
the additional axis vastly
increases the machine’s
capabilities), followed
by a substantially larger
CNC lathe. The other two
machines were chosen to
provide an entirely new
capability, namely Electri-
cal Discharge Machining
(EDM). The EDM ma-
chines are also of the CNC
variety, but rather than re-
lying on mechanical means
to shape parts, the Spark
Eroder and Wire Cutter do
so using electrical energy.
Both also have four axes
and thus are extremely
dexterous.

Electrical Discharge Ma-
chining principles

In the EDM game, the tool
and the work-piece act as

february 2013
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electrodes and the two are
immersed in a bath of die-
lectric fluid which provides
insulation. A large voltage
is applied to the system
and the two electrodes
are brought close to one
another. At a given thresh-
old separation, the electric
field strength overwhelms
the dielectric, causing elec-
trical breakdown within
the fluid and this allows a
spark to jump across the
gap. The spark erodes
both the electrodes and so
by using an appropriately
shaped tool electrode,
one can electrically “carve
out” the desired shape in
the work-piece electrode.
This process is also known

(left) The CNC Spark Eroder. The blue turret
holds the tool electrode and moves it up
and down (in the Z-direction). The blue door
seals the work volume that gets filled with
dielectric fluid and the part gets clamped to

as die-sinking. In the case
of the Wire Cutter, ~250
micron thick wire is con-
tinuously spooled from a
large reel to serve as the
tool electrode, rather than
the shaped piece of copper
that is typically employed
in the Spark Eroder. In
the latter case, it may be
necessary to replace or
reshape the tool electrode
as it gets worn down, to
ensure that it continues to
spark out the appropriate
shape.

EDM is a slow, repetitive
process as the gap be-
tween the electrodes has
to be opened again after
each spark. This refreshes

the dielectric and flushes
away the fine particles
liberated by the spark.
Increasing the current can
speed up the removal of
material, but this produces
a rougher finish.  Also,
one’s material selection is
of course limited to sub-
stances that can conduct
electricity. The advan-
tages to this approach are
significant though as the
process allows for much
more complex shapes to
be machined — including
sharp (e.g. 90°) corners
and deep pockets that con-
ventional cutting tools can-
not produce. EDM is also
safe to use on extremely
delicate parts such as

a platform that can move in the X and Y
directions. The electrode can also be an-
gled to allow side-sparking and the 4th

axis is provided by the ability to rotate

the tool electrode.

(right) A variety of intricate copper parts (be-
longing to the detector system for one of the

MeerKAT antennas) that were manufactured

in the Workshop.

Hydra, the female Water
Snake, is the longest of
today’s 88 known constel-
lations, stretching from the
Libra up to the northern
constellation Cancer —more
than 3% of the entire night
sky (see starmap). Itis quite
a challenge to deal with this
expansive constellation in
one article, especially as it
contains exceptionally mag-
nificent objects that make
a visit to the constellation
decidedly worthwhile.

Of course, what makes
the constellation all the
more interesting is the fact
that it raises the question,
why the name — why a
female snake? According
to legend Hydra was the
multi-headed snake which
had the ability to grow two
new heads for every one
that was cut off. The con-
stellation was associated
with the goddess Tiamat
the ruler of the seawater
who according to legend

Hydra the mulii-
headed Serpent

by Magda Streicher
magdalena@mweb.co.za

kills her off-
spring.  How-
ever slightly

softer on the
tongue is the
German name
Wassersch-
lange.

The northern part of the
constellation is character-
ised by the magnitude 3
to 4 stars eta, sigma, delta,
epsilon and zeta Hydrae,
which could be seen as
making up the head shape
with a sharp-pointed nose.

The star Alphard, also
known as alpha Hydrae,
could easily seen as a yellow-
white diamond hanging on
her slender neck (remem-
ber she is a woman). Some-
time also referred to as the
Water Snake’s heart line, itis
located 180 light years away
from us. The Arabic name
for this star is The Solitary
One, referring to the lack of
bright stars in its vicinity.

The well-known open
cluster NGC 2548, per-
haps better known by
the name Messier 48, is
situated due west of al-
pha Hydrae right on the
constellation Monoceros
boundary. Caroline Her-
schel and Charles Messier
independently discov-
ered this large, bright and
loosely expanded cluster
of around 50 stars dis-
playing circles, pairs and
triplets (see picture). A
prominent crooked string
of stars runs through the
cluster in a north-south
direction. Numerous
outliers mingle with the
star field, although the
middle area is slightly
condensed.

Image source: Stellarium.org
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colloquia

Speaker: Dr Jeandrew Brink.

Venue : RW James Lecture Hall C

Date : 13 Feb 2013

Time : 13:00

Abstract: There is substantial evidence
for the existence of a quiescent super-
massive black hole at the rotational
centre of our Galaxy, denoted Sgr A*.
The advent of the Square Kilometre
Array, and gravitational wave detectors
such as LIGO and LISA will enable us
to experimentally probe the strong
field region around Sgr A* with greater
precision than ever before. With this
information we should be able to test
certain fundamental theorems that
underlie our understanding of General
Relativity such as the no-hair theorems.
| discuss some of the theoretical and
experimental infrastructure required
to make a conclusive test of the cosmic
censorship and causality conjectures on
which these theorems are based. | also
summarize a number of the experimental
challenges that will need to be overcome
before a conclusive measurement of the
quadrupole moment of the black hole
can be made. w
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