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Second Light
Kechil Kirkham

Six years ago, in November 2005, the
Southern African Large Telescope (SALT)
was inaugurated. In August the follow-
ing year the first scientific results were
reported by Dr Darragh O’ Donoghue. It
described a polar binary star system, con-
taining a white dwarf with a very strong
magnetic field, which strongly influences
how the hot gases from its relatively or-
dinary companion reach the white dwarf
surface. However, things did not contin-
ue so smoothly, and, as is typical with a
complex scientific instrument, technical
problems were encountered. A series of
issues meant that serious science had to
be put on hold as they were one by one
investigated and resolved.

On Monday 10 November 2011 there
was a special ceremony to mark the
re-launch of SALT where the scientific
and funding communities met to mark
this important milestone. Speeches
were given, there was a lunch, local
schoolchilren sang and two coach loads
of people travelled to Sutherland and
back in a day.
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Much of the previous director, Professor
Phil Charles’s term at the SAAO was taken
up with ensuring that SALT reached its
observational design specifications. Com-
missioning and performance verification
of the various instruments were carried
out during his tenure. He was amongst
those present at the re-launch.

Alongside a host of minor glitches, there
were two main difficulties to tackle; im-
age quality and throughput of the Robert
Stobie Spectrograph (RSS). Both of these
have been reported in detail in previous is-
sues of MINASSA (MINASSA Vol. 70 nos 3 &
4, April 2011, p.61). Below is an overview
of the two major problems.

Image Quality

Lisa Crause reported in her blog (http:
//saltigmission.blogspot.com/) on 17
April 2009: “Three years of ruthless
detective work investigating & charac-
terising the image quality (IQ) problems
of SALT have led us here: time to bring
the Spherical Aberration Corrector
(SAC) down and sort out the optics..”
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The SAC being lowered by the dome crane.
Picture: Lisa Crause

A good overview of the SAC problems can
be found in Dr Darragh O’Donoghue’s
paper (http://www.salt.ac.za/fileadmin/
files/science/Publications/7739-24-
1Q.pdf). In summary, they found prob-
lems with the interface of the SAC to the
Non-Rotating Structure and the optics
needed to be re-aligned. The techni-
cal complexities in both determining
the problems and restoring the SAC to
working order are non-trivial and earned
Dr Darragh O’Donoghue the Gill Medal,
presented at a Cape Centre meeting in
August this year (MINASSA Vol. 70 nos 9 &
10, Oct. 2011, p.169).

|

The RSS about to be lowered onto the SALT
prime focus payload. Picture: Lisa Crause

Robert Stobie Spectrograph Throughput

The RSS was removed in 2006 to investi-
gate the reasons for its low throughput.
Following the successful re-integration
and testing of the RSS at SALT, it was finally
installed on the telescope on 9 April 2011.
During the period of SALT’s engineering
stand-down to address its image quality
problems, the spectrograph optics were
modified in order to address the issue
of diminished throughput, particularly in

the UV/blue region. At the same time
some improvements were also made to
the reliability of the many mechanisms
controlling the instrument.
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On-sky re-commissioning observations
then began on 11 April, directed by the
RSS Principal Investigator, Ken Nordsieck,
assisted by the SALT operations personnel.
Some of the initial observations were to
verify basic instrumement performance
(imaging characteristics, spectral perform-
ance, control systems).

Re-launch

The presentations were introduced by NRF
CEO, Prof Albert van Jaarsveld, who praised
the international partnership and the gov-
ernment for its far-sightedness. Val Mun-
sami, deputy director in the Department of
Science and Technology, mentioned SALT’s
role in helping South Africa in the SKA bid.
He also talked about the newly formed
South African National Space Agency
(SANSA) and the proposed South African
National Astronomy Agency (SANAA). He
said it was vital that these two agencies
had a close working relationship.

Speaking at the re-
launch, Patricia White-
lock, acting director of
SAAQ, said that when
one thought of the
work that was going
to be done by SALT,
the telescope became
more than just a work
of science, engineer-
ing and art. “Itis truly
phenomenal,” she said.
It was an impassioned

as she likened the audience to the early
mariners (and here one thinks of Magel-
lan and his namesake dwarf galaxies), not
knowing what may lie over the horizon.
“Don’t look at me” she said, “look behind
at that telescope. Isn’t it beautiful!” she
exclaimed.

Rutgers University Professor Ted Williams,
present with other members of the inter-
national SALT board, also spoke. The final
speaker was acting premier of the North-
ern Cape, Honourable Cjiekella.

Real Astronomy

After the speeches, SALT impressed the
audience by turning on its pneumatic
cushions and the dome rotated to the
delight of the guests. Chatting to astrono-
mers Patrick Woudt and Amanda Gulbis
at lunch, they were brimming over with
excitement at the previous night’s obser-
vations. The seeing had been perfect with

A

speech and an appeal Albert Van Jaarsveld (left), Ted Williams and Premie Cjiekella
to the explorer in us, unveiling the plaque. Picture: Lisa Crause
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“just a few cirrus clouds and minimal per-
turbations”, said Patrick. Amanda had car-
ried out scores of scheduled observations,
but to top it all, Patrick had observed a
Magnetic Cataclysmic Variable “going off”.
He writes:

“This system was discovered in outburst
by the Catalina Real-Time Transient net-
work (using a telescope in Australia) on 3
November. We were on the telescope at
the same time and decided to study this
object in detail whilst it was bright, only
to discover rapid variability on a time scale
of 6.5 minutes. We deduced that that
must be the rotation of the white dwarf
— the central star rotates once every 6.5
minutes — and it suggests the presence
of a strong magnetic field channeling the
accretion flow on to the white dwarf via
field lines. We immediately asked our col-
leagues on the 1.9-m telescope to take a

sequence of spectra the next night (whilst

it was still bright) to confirm the magnetic

hypothesis, as well as alerting another col-
league to get access on an X-ray satellite for
definitive proof of magnetic fields. Both

confirmed our hypothesis within a day, a

mere two days after the initial report of
an outburst! A telescope such as SALT fre-
quently operates in a ‘target-of-opportu-
nity’ mode, whereby observations are trig-
gered by transient phenomena. This really
highlights the way ‘transient astronomy’
works, it truly is real-time astronomy.”

Bookending O’ Donoghue’s early paper, it
was a fitting start to a new wave of science
at SALT. The politics, the funding, the
engineering and testing, the computer
technicians and massive infrastructure
needed to make SALT work, converged
at this one moment of discovery and it all
made worthwhile sense. w

International Astronautical Congress held in Cape Town

The 62" Congress of the International As-
tronautical Federation, under its President,
Berndt Feuerbacher, was held in Cape
Town 3-7 October 2011 at the Cape Town
International Convention Centre. Dr Peter
Martinez (SAAQ), a former President of
ASSA, was Chairman of the Local Organis-
ing Committee. The event was attended
by about 3 000 delegates from about 80
countries. Among the notables attending
were Charles F Bolden, Administrator of
NASA and NASA astronaut Dr Catherine
Coleman.

This annual congress can be regarded as
the international indaba and trade fair of
the space industry, covering consultancies,
research, development, space agencies
and universities involved in space science
besides the industry proper. For most
of the delegates, the importance of the
event lay in the vast number of presenta-
tions made on almost all areas of concern
to space industry and national space
programmes worldwide, from human
biology issues to space debris. One of
the Congress’s most interesting features

216 mnassa vol 70 nos 11 & 12

Object Type RA (J2000.0) Dec

R Leporis Variable star 04"59m6  -14°48'

NGC 1744 Galaxy 0500 0 -2601
NGC 1832 Galaxy 05121 -1541
STREICHER 91 Asterism 0522 4 -2541
NGC 1904 M79 Glob. Cluster 05245 -2432
IC418 Planetary Neb. 05275 -1242
NGC 1964 Galaxy 0533 4 -2157
NGC 2017 Open Cluster 0539 4 -1751
ADS 4260 Double-star 0539 7 -2026

ESO 489-5C01 Open Cluster 06050 -2644

Mag. Size

5.5-11.7 Per.432d
11.3 5.1'x2.5’
11.3 2.1'x1.5

7 13
7.7 9.6’
10.7 20”
10.7 5.0'x2.1’
7.5 4.5
6.9&7.9  Sep.11”
9.5 10’
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to
double star is a member of a larger
stellar collection called the Ursa Major
moving group, discovered in 1869 by
English astronomer Richard Proctor.

This group includes the well-known Big
Dipper asterism.

Of course, our little rabbit constellation
does not disappoint us. Among many
other beautiful objects it is also home
to the exceptional globular cluster NGC
1904, also known as Messier 79 and
Bennett 34, which is situated in the
southern part of the constellation. The
object brightens gradually towards the
middle, which does not appear very
dense. Numerous star strings on the
outskirts of the globular cluster extend
like lace to give a refined appearance.
With higher magnification the broad
core appears to be surrounded by a
soft hazy envelope. The southern edge
of the globular cluster displays a some-
what lengthened appearance, possibly
created by faint stars. With averted vi-
sion faint stardust can be pick up cover-
ing the surface. A more prominent star
string stands out towards the southern
edge (see sketch).

A mere one degree south of NGC 1904
a perfect half-moon of faint stars curves
its way down to the south from the
magnitude 8.4 (HD 35285) star at the
north-eastern tip. STREICHER 91 con-
tains approximately a dozen colourful
stars in various magnitudes.

book rabbit

NGC 1904 - M79 - Globular Cluster - Lepus

NGC 1904 this beautiful globular cluster is
also known as M79 and Bennett 34.

The galaxy NGC 1744 displays itself only
as a very soft, barely visible smear of
light. This spindle galaxy is very elongat-
ed in a north-south direction with just a
slightly brighter nucleus surrounded by
a soft halo. Two faint stars are superim-
posed on the dusty surface.

The grouping ESO 489-SCO1 is situated in
the far south-eastern part of the constel-
lation and consists of more or less a dozen
varied-magnitude stars. The middle part
of this grouping is highlighted by four stars
in a square shape with fainter members in-
tervening. The southern part of the group
seems slightly busier in starlight. The
brighter magnitude 10.4 (TYC 65002358)
star is situated towards the south-western
end of the group. w
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Minister of Science and Technology, Ms Naledi Pandor (left), Minister of Trade and Industry Mr Rob

Davies, President of the IAF Professor Berndt Feuerbacher, NASA Administrator Charles Bolden and
Jean-Jacques Dordain, Director General of the European Space Agency. Credit G Withers/IAC2011

was the ‘trade’ exhibition with about 80
stands sponsored by space agencies from
around the world as well as numerous
companies in the business of providing
space hardware and services.

This first occasion on which the Interna-
tional Astronautics Conference was held
in Africa placed South Africa firmly on the
global map of nations involved in space
and provided a timely boost for the new
South African National Space Agency.

Dr Martinez was awarded the Yangel
medal at the Congress. This prestigious
medal is a once-off award, coffered by a
jury of six international and six Ukrainian
experts. It is named after the rocket sci-
entist Mikhail Yangel, a renowned missile
designer for the Soviet Union.

South African participation
South African exhibitors included the

Post Office, the IAU Office for Develop-
ment, The SA Space Association (SASA),
the Department of Science and Technol-
ogy, the Square Kilometre Array (SKA),
the Aerospace Industry Support Initiative
and the Cape Peninsula University of
Technology. Though South Africa has only
recently formalized its space interests,
space technologies are becoming ubiqui-
tous in our everyday lives. For example,
most forms of transport are dependent on
GPS, telecommunications are routed via
satellites and land-survey satellites have
replaced many laborious ground-based
procedures.

South African government entities with
space interests currently include:

e Department of Trade and Industry, in-

cluding the South African Council of
Space Affairs, headed by Dr Peter Mar-
tinez (SAAO)
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SAAO and Head Space
Science & Technol-
ogy Dr Peter Mar-
tinez (left), Professor
Berndt Feuerbacher,
President of the IAF
and Minister of Trade
and Industry, Dr Rob
Davies. Picture credits
G Withers/IAC2011

e The Department of Science and Tech- e The SA National Defence Force, which

nology, whose expenditure on Space
Science-related programmes amounts
to about R658 million for the 2011-2012
year, mainly devoted to the SKA, Meer-
KAT and the South African National
Space Agency, under which is to be con-
solidated most ongoing space activities
and research.

¢ The Department of Communications

supports the development of a range of
tactical missiles through Denel Dynamics,
and the Denel Overberg Test Range

In addition, over 20 companies are
involved in space-related work. These
involve such fields as satellite-based com-
munications, remote sensing services,
military equipment, space hardware and
rocketry. w

Christina Scott, Africa’s foremost science journalist dies

Acclaimed South African science journalist, Christina
Scott has died in a tragic car accident in Cape Town.
Until her unfortunate death on 31 October 2011,
Christina was the managing editor at Research Africa,

Cape Town.

She was a stalwart of African science journalism, an
author, broadcaster and journalist of repute. Christina
hosted the weekly Science Matters programme on
South Africa’s main national English-language station,

SAfm.
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NGC 2017 - Open Cluster - Lepus

This small open cluster, NGC 2017, could
also be thought of as an asterism.

stars, which shows different colours in
blue, yellow, orange blue and ashy”.

The characteristic arched back of the
starry hare is represented by the stars
eta and zeta Leporis in the northern part
of the constellation. With imagination
the magnitude 4.6 theta Leporis can be
seen perhaps as the fluffy tail? All sorts
of shapes and impressions can be seen in
the patterns of a star-filled night sky!

The double star ADS 4260 forms a triangle
to the north with the bright stars beta
and delta Leporis and is by far one of the
most beautiful contrasting-colour stars.
The magnitude 6.9 primary shines crispy
white, while its magnitude 7.9 compan-
ion is a seldom-seen blue-purple colour.
The pair is currently in a separation of 11”
with a position angle (PA) of 123°.

NGC 1964 - Galaxy - Lepus

NGC 1964 a rather pretty, comet-like
galaxy.

Situated only 1.5° south-east of the beau-
tiful yellow-coloured beta Leporis is NGC
1964, a relatively bright galaxy. A first
impression brings to the fore the sight of
a very faint comet, slightly elongated in a
north-east to south-west direction. The
edge of the galaxy appears to be very
hazy, fading away into a nebulous veil.
Higher magnification, however, brings
out the star-like nucleus surrounded by
a haze halo. A triangle with three promi-
nent stars can be seen immediately
north-west of the galaxy. Faint stars are
situated in the south-western part of the
galaxy (see sketch).

About 2.5° south-east of the galaxy is
the prominent, colourful double star
gamma Leporis. It is an easily split dou-
ble star with a bright yellow-coloured
primary and orange companion. This

251 december 2011



(o]

N ORION

L]
i 2 IC 418
B e .rl
. * ot .

o
- e 2017 ”
5 avs :
ADS 4260
[} 5
g ) .B
| . =
. (]
. . . ol 1964 O

L ]

M79
. St e
e " . Streicher 91 -
" ESO 489-SCO1 2

COLUMBA

a north-south direction with an outstand-
ing bright nucleus, although not star-like.
With careful observation and high mag-
nification through moderate telescopes a
few bright spots can be picked up.

The long-period pulsating red variable star
R Leporis, better known as Hind’s Crim-
son Star, can be found close to 30’ east
of the Eridanus constellation boundary. It
was discovered by the English astronomer
John Russell Hind in October 1845. The
variability of approximately 432 days was
detected again from observations made
between 1852 and 1855. Historically R
Leporis varied between magnitude 5.5
and 11.7, but lately it hasn’t been seen
brighter than about magnitude 6. This
type of red star, also known as a Mira-
type, displays strong bands caused by
carbon compounds. R Leporis has its own
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very distinctive red
hue which changes
o . from deep orange to
) a strong ruby-red.
The magnitude 2.6
star alpha Leporis,
situated more or less
in the middle part of
the constellation, is
.. also known as Arneb,
which is Arabic for
L “hare”. The unu-
sual open cluster NGC
= 2017, which would
g be better referred to
as an asterism, or a
multiple star group,
is situated just 1.5° east of alpha Leporis.
Five stars with an unusual appearance
stand out clearly against the background
star field. With its variety of colours it
can truly be described as one of the most
beautiful stellar groupings one can see.
The magnitude 6.4 primary star has a very
smooth grey-blue colour. Towards the
south is a yellow magnitude 8.8 star, ac-
companied by a fainter member. On the
eastern side of the group, between these
two stars, the magnitude 10 star displays
an ashy colour. A magnitude 7.7 star is lo-
cated on the northern edge and displays
a strong orange colour; it is also the most
outstanding member. To conclude the
grouping the magnitude 8.2, a slightly
dirty-yellow-coloured star, is situated
further west. These stars seem to form
a physical system (see sketch). Hartung
describes it as an “attractive group of six
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She was the President of the South Africa
Science Journalists Association (SASJA)
between 2009 and 2010 and a strong
force in the African Federation of Science
Journalists, was the science editor at the
South Africa Broadcasting Corporation
between 1994 and 2004 and between
2007 and 2009 was the Sub-Saharan editor
for SciDev.Net. As an active member of the
World Federation of Science Journalists
(WFSJ), she mentored a crop of African
science journalists under the federation’s
first SJCOOP (science journalism co-
operation) between 2006 and 2009.
She also attended the recent science
journalism conference in Doha, where she
shared her experience and expertise.

Christina held a degree in English literature
from the University of Alberta and a
Masters degree in media studies from the
University of KwaZulu-Natal in South Africa.

She authored the book Nelson Mandela:
A force for freedom and won many awards
during her life time. These include the
2007 TWAS prize for public understanding
and popularizing science. In 2005 she was
co-winner of the reporting microfinance
award from the Inter Press Service news
agency and the International Fund for
Agricultural Development. In 2000 she
was awarded a Jack E Scripps science
journalism fellowship from the California
Institute of Technology (Caltech), USA
and in 1999 she won the CSIR science and
technology award for radio.

Christina will also be remembered for her
quick, sharp humour, her passion, energy
and enthusiasm and never let her lack of
height get in the way of doing what she
did best; spreading the word of science
in Africa. She is survived by three children
and her elderly mother. PAe

Science awards ‘Universe Awareness’

A website that aims to inspire young
children by teaching them about the
immensity of the universe and the
wonder of the night sky has won the
Science Prize for Online Resources in
Education (SPORE). Carolina Odman-
Govender, who developed the site
into a global resource reaching forty
countries, said that the website was
intended to give a sense of perspective
to everyone who uses it. The universe
can be seen as a big and beautiful place
in which we fit.

Science magazine developed the Science
Prize for Online Resources in Education
(SPORE) to promote the best online
materials in science education. The
acronym SPORE suggests a reproductive
element adapted to develop, often
in less-than-ideal conditions, into
something new. In a similar way, these
winning projects can be seen as the
seeds of progress in science education,
despite considerable challenges to
educational innovation. Each month,
Science publishes an article by a recipient
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of the award, which explains the winning
project.

The Universe Awareness (UNAWE) website
that Odman developed reaches out to
children between the ages of four and
ten, especially in underprivileged areas
throughout all the regions of the world.
Its resources come from an army of 400

volunteers all over the world. Everything
is checked for accuracy by qualified
astronomers. Odman says one aspect of
its importance is that astronomy allows
the children to “see the world as it really is,
without real borders between countries.”

For further details see: www.unawe.org/
press/UNAWE1103/ PAg

Moonset Lag with Arc of Light Predicts Crescent Visibility

JAR Caldwell

McDonald Observatory, University of Texas at Austin
82 Mt Locke Rd, McDonald Observatory, TX 79734 USA

Abstract: [ investigate the question of crescent visibility relying on modern
data. The specific focus is a promising criterion for visibility when viewing by
naked eye or binoculars (as later specifically defined), although telescopic ob-
servation will also be taken into consideration. The criterion makes use of the
moonset lag (delay between sunset and moonset), together with auxiliary in-
put based on the arc of light (angular separation between the Sun and Moon).

Key words: Moon — visibility

Introduction

An extensive literature and lore exists
about how to achieve greatest success at
sighting the crescent. Even assuming that
all due preparations have been under-
taken to seek out the clearest conditions,
to know accurately where and when to
look, and optionally to make effective
use of optical technology, it can also be
an asset to have a good advance concept
of the level of detection difficulty. From a
scientific standpoint, and in the context of
a very specific mode of observing, when
can one make a prediction that visibility
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will be either (1) normally possible, or (2)
so marginal and dependent on ungauge-
able factors as to be irreducibly uncertain,
or (3) guaranteed to be impossible (for
that mode of attempted sighting)?

Odeh (2006), Hoffman (2005), Caldwell
& Laney (2000), and Yallop (1997) give
thorough contemporary overviews of
the issues involved with developing such
lunar visibility prediction criteria, so that
an exhaustive exposition of the subject
can be forgone here. In essence, for the
crescent to be perceived, its illuminance
has to be humanly detectable as contrast-
ing sufficiently with the brightness of
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