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.. met eish ja, met eish!

In less than two weeks and despite the firm grip of winter, two new clamshell domes
recently mushroomed onto the Sutherland skyline as part of the Polish Project
Solaris, a southern hemisphere network of four robotic telescopes. Seen here on an
icy morning, is Solaris-1 showing off its newly installed 0.5-m photometric telescope.

See article on p. 131.

Image credit: Stanislaw Kozlowski
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the herb healer

loosely gathered towards the fringy and
grainy edge. A short string of four stars
swings out on the western edge of the
globular cluster (see sketch). The dark
nebula B64 is situated a few arc-minutes

away towards the western field of view.

On the night of 1 May 1935, Cyril Jackson
discovered his first comet (Comet C/1935
M1) barely 12" south of NGC 6333 at
RA: 17h19m3, DEC: -18°42°. It can be
assumed with reasonable certainty that
Jackson was observing M 9 when he
discovered the comet.

In April 1929 Jackson discovered his first

minor planet, which he called Catriona,

a remarkably productive career followed
during which he discovered 72 new minor

planets. Apart from Comet C/1935 M1,

he discovered two more comets known
as 58P Jackson-Neujmin and comet 47P
Ashbrook-Jackson.

A night sky filled with starry splendor
brings with it a feast of satisfaction and a
veritable healing for the weary soul, with-

out medication from the herb doctor ...

so we hope!

NGC 6333 - M9 -

Fig. 5 This globular cluster, NGC 6333 also

Cluster - Ophiuch

known as M9 has an asymmetric core.

Object Type RA (J2000.0) Dec Mag. Size
DOLIDZE 27 Open Cluster 16"36™5  -08°56’ 7 25°
NGC 6218 - M12  Globular Cluster 1647 2 -01 58 6.8 14.5°
NGC 6240 Galaxy 1653 0 +0224 12.9 2.0'x0.8"
NGC 6254 - M10  Globular Cluster 1657 1 -04 06 6.6 15.17
NGC 6273 - M19  Globular Cluster 1702 6 -26 16 6.7 13.5°
ESO 587-SC04 Open Cluster 1704 4 -19 27 11 2.5
NGC 6284 Globular Cluster 1704 5 -24 47 8.9 5.6

B 57 Dark Nebula 1708 3  -22 50 6 5
NGC 6309 Planetary Nebula 17141  -12 55 10.8 16”
NGC 6333 - M9 Globular Cluster 1719 2 -18 31 7.6 9.3’

B 78 Dark Nebula 1721 1 -26 47 6 -
B72 Dark Nebula 1723 5 -23 38 6 4’
BARNARD’S STAR  Star 1757 8 +0444 9.5 -
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New Members

During Council Meetings held on the
respective dates indicated below, the
following new members were ratified:

2 April 2011

Dr GJ Begemann, Komatipoort

Mr M Coqui, Mowbray

Mr V Ellis, Boksburg

Mr EV Flattery, Lobatse, Botswana

Mr R Fourie, Pomona

Mr EJF Forster, Brackenfell

Mr NJS Grobler, Randburg

Mr C Hardon, Newlands

Mrs C Ives, Bryanston

Mr WF Prinsloo, Hekpoort

Mr P Strauss, Kloof

Mr ZJ van Orel Bronte, Edleen

14 May 2011

Miss G. Brown, Featherbrook Estate
Mr G. Eva, Benoni Small Farms

Mr C. Ganten-Bein, Randpark Ridge
Mr P.N. Grobler, Scottsville

Mr L. Leeuw, Mill Street Post Office
Mr G.A. Myburgh, Emmarentia Ext
Mr R. Rath, Richmond Hill

Mr M.F. Stroebel, Claremont

Mr P.J. Tosen, Vanderbijlpark

28 June 2011

Mr VA Dhlamini, Tembisa

Mr DR Lyddell, Somerset West

Mr V Pather, Umzinto

Mr PJ Powers, Kempton Park PAe

Changes in the Administration of Astronomy in South Africa

The repercussions of the unjust suspen-
sion of Prof Phil Charles as the director
of the South African Astronomical Ob-
servatory (SAAQ) in January 2010 (see
MNASSA 69, 48, 2010) and his complete
exoneration are at last coming to a head
(the charges against him were never
made public). Following a report by
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Prof Belinda Bozzoli, chairperson of the
board of the National Research Founda-
tion (NRF), under which the SAAO falls
(see MINASSA 69, 202, 2010), Prof Man-
fred Hellberg of University of KwaZulu-
Natal was appointed for 6 months from
October 2010 to head an ‘Astronomy
Desk’ at the Department of Science
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and Technology (DST). His report and
recommendations were handed in on
16 April, following which there has been
a deafening silence.

Signs of movement were perceived fol-
lowing an article in the Mail and Guard-
ian of 8 July 2011 by Marion Shinn,
DA shadow minister of Science and
Technology. She pointed out that Prof
Charles’s second term ends at the end
of August and that a successor has not
yet been selected. Charles will return to
a post at the University of Southampton
from which he has been on leave for the
last seven years.

On 14 July NRF staff were informed
that the Board had decided to put in
place another interim management
system for its astronomical interests.
A ‘suitably qualified and experienced
Astronomer/Physicist’ would be ap-
pointed to head these entities pending
recommendations by the Minister of
Science and Technology, the Hon Naledi
Pandor, regarding the future govern-
ance of astronomy in SA.

Dr Gatsha Mazithulela, the vice-presi-
dent of the NRF, under whom the SAAO
fell at the time of Prof Charles’ suspen-
sion, has been given a package to leave
the organisation. The cost of this has
not been revealed.

Prof Nithaya Chetty of the University
of Pretoria, a theoretician and compu-

Prof Nithaya Chetty, who has been
appointed interim manager of the
astronomical interests of the NRF.

tational solid-state physicist, has been
appointed to the new temporary
post. Prof Chetty comes with excel-
lent credentials in defending academic
freedom.

The directorship of SAAO was advertised
in October last year with closing date 30
January, but because of a lack of suitable
applicants it was extended to 31 March.
A search committee under Prof Renée
Kraan-Korteweg (UCT) was appointed
at the time of the original advertisement
but could not function satisfactorily until
the question of the management struc-
ture was resolved. Similar urgent con-
siderations applied to the directorship
of the MeerKAT project and it is thought
that this is what was responsible for the
latest developments. w
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Photo credit: Dieter Willasch.

off centre, the reason for the elongated
north-south direction. In shape NGC
6273 gives the impression of being one of
the largest ovals as far as globular clusters
are concerned and almost appears to
double in size with averted vision. Several
long chains of faint stars can be seen, and
more so towards the north-western part
of the globular cluster. The object was
discovered by William Herschel on the
night of 5 June 1764.

Several dark nebulae can be seen in
the constellation, but as we know by
now, light pollution stops us from seeing
many wonderful objects, which can be
found only in ideal dark star-filled night
sky conditions. Ophiuchus is famous for
a number of well-known dark nebulae
discovered by Edward Emerson Barnard.
He used wide-field lenses and the 24-inch
Bruce telescope to take superb photo-
graphs of the Milky Way. They showed

Fig. 4 The Snake Nebula, officially known as B72 or LDN 66.
The clearly S-shaped dust lane is on the northern edge of B78.

dark cloud structures, rifts
and holes where there were
only few stars visible. Per-
haps one of the best known
is B59, better known as The
Pipe Nebula, with the stem
of the pipe in an area 1.8°
south of magnitude 3.2
theta Ophiuchi. Adjacent
north-east is B78, which can
be seen as the larger dark
area also known as the bowl
of the pipe. The two objects
also go under the names of
LDN 1773 and LDN 42 in the
Lynd’s Dark Catalogue.

Another very impressive dark nebula reg-
ularly seen on photographs is B72, or LDN
66, more popularly known as The Snake
Nebula. This clearly defined S-shaped
dust lane is situated on the northern
edge of B78. The whole area is about 7°
in extent. The best way to observe it is
to use binoculars for the dark areas, but
a dark and transparent sky is definitely a
prerequisite.

Just 3.5° south-east of magnitude 2.4
eta Ophiuchi NGC 6333, or Messier 9,
can be found, with perhaps a nice tale
to reveal. This globular is bright, large
and roundish in shape with a large, even
bright core, but not star-like. The core
of the object is not round, but displays a
somewhat uneven shape. With careful
observation faint stardust can be seen
scattered on this round haze of light. High
magnification brings to the fore faint stars
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The rho Ophiuchi region situated in the
south-western corner of the constellation
stretches into the neighbouring Scorpius
and is surely one of the most outstanding
parts of the Milky Way. Different types of
objects reside in this cloud of nebulosity
and are definitely worth a mention.

Well into the southern part of the
constellation are a whole bunch of
globular clusters situated close to one
another. NGC 6284 found its home 4°
west of the magnitude 3.5 theta Ophiuchi
and half-way to the constellation Scorpius
border. Not all globular clusters are bright,
large orrichinstars,and NGC6284 displays
only a small, faint puff of light. With the
utmost care and high magnification few
specks of starlight can be seen in the soft

Photo credit: Dieter Willasch.

Fig. 3 Rho Ophiucus is one of the most unmistakable and colourful nebula in the sky.

€ nerp healer

outer edge. The object creates in one a
very strong sense of the truly enormous
distance between the deep starry skies
and the eye of the observer. It is striking
that the star field to the north-west of this
globular cluster is generously scattered
with stars, in contrast with the relatively
bare south-eastern star field. William
Herschel discovered this object in 1785.

Barely 1.5° south is NGC 6273, also
known as Messier 19, and by contrast a
typical, rich globular cluster with a pleas-
ant character. It brings along a special
feeling with its frosted, concentrated look
and the impression of a fleecy, speckled
edge as if the faint stars are being blown
away in a breeze. Higher magnification
reveals an unusual star-like core slightly
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Two giant exira-solar planets found orbiting a magnetic CV

Stephen Potter and En-
carni Romero-Colmenero
from the South African As-
tronomical  Observatory
(SAAQ) and collaborators
have found evidence for
the existence of an extraor-
dinary planetary system
where two giant planets
are orbiting the magnetic
Cataclysmic Variable (UZ
Fornacis).

Figure 1 An artist’s impression of what the system could look like.

UZ Fornacis is one of 15 known eclipsing
magnetic Cataclysmic Variables (CVs).
It is orientated in such a way that the
stars appear to eclipse each other once
every orbit as viewed from Earth. The
red dwarf blocks our view of the much
brighter white dwarf. The system is too
far away to make a direct image, howev-
er during eclipse it is possible to measure
a dramatic decrease in brightness that
lasts for a few minutes. Fig 2. shows

one such eclipse measurement using the
SALTICAM and BVIT high speed cameras
on SALT. The almost vertical ingress and
egress only takes about 1-2 seconds
which permits very accurate mid-eclipse
times to be calculated. When combined
with published eclipse times and archi-
val data spanning 27 years, significant
departures from a simple linear and/or
quadratic trend were detected. Further-
more the deviations could be mathemati-

BVIT 2009

bALTICAM 2007 3

MLl et )

—-0.040 -0.035 -0.030 -0.025 -0.020
Phase

0.020 0.025 0.030 0.035 0.040
Phase

Figure 2 A sample of our new eclipse observations. Vertical grey bars indicate ingress and
egress of the main accretion spot. Solid vertical bars indicate times of white dwarf ingress

and egress assuming a duration of 40s.
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cally described by two elliptical functions
with periods of ~16 and ~5 years. Fig. 3
shows the eclipse time measurements
with the two elliptical functions. This
led them to hypothesise the presence
of two giant planets whose gravitational
effect would cause the stars’ orbit to
wobble and consequently slightly alter
the measured time between eclipses
due to the light-time effect. From the
amplitudes of the time variations they
were able to infer that the masses of the
two planets must be at least six and eight
times that of Jupiter.

1983.7 1986.1 1988.8 1991.7 1993.9 1995.9

UZ Fornacis would be an extremely in-
hospitable environment for planets to
exist. Due to their close proximity, the
gravity of the white dwarf is constantly
stealing material from the surface of the
red dwarf in a continuous stream. In
addition to a strong gravitational field,
the white dwarf also has an extremely
high magnetic field. Consequently the
stream is accelerated to hyper-sonic
velocities by the gravity and is funnelled
by the magnetic field. The stream then
crashes onto the white dwarf, near its
magnetic poles, where it gets super-

2000.0 2002.7 2005.2 2007.9 2010.9
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Figure 3 Top: The O-C (Observed-calculated) Middle: O-C after subtraction of the first elliptical term
with the second elliptical term over-plotted (dashed curve). Bottom: The final O-C residuals after
subtraction of the second elliptical term. Diamonds are our new data or data that we have reduced

from archives. Crosses are eclipse times from the

literature and converted (by us) to BJD.
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5.96 light years away, second to the alpha
Centauri system. An arrow-head asterism
in the western field of view points the
way towards Barnard’s star. The author
observed the star’s motion from 2003 to
June 2010 and found its movement to be
about 1.2 in a 354° direction.

The magnitude 2.4 eta Ophiuchi points
the way 3° north to the planetary nebula
NGC 6309. An observer’s first response
on seeing it would be, “What a special
sight” A lovely uneven glow with woolly
edges sometimes referred to as the Box
Nebula. One’s first impression is that of
an out-of-focus double star, but higher
magnification and close investigation
shows a magnitude 11 star on the north-
ern rim of the planetary nebula. The
slightly washed-out grey planetary nebula
revealed a more defined south-south-
eastern side.

The constellation Ophiuchus also has
within its borders a few open clusters,
which we do not expect to find there;
one such object is DOLIDZE 27, situated
in a triangle north with magnitude 2.5
zeta and magnitude 4.6 eta Ophiuchi in
the south-western part of the constel-
lation. The cluster displays only a few
widely spaced stars in an east to west di-
rection. Part of the cluster is four mem-
bers visible in an uneven line towards the
western part. The brightest star situated
north in this group is the magnitude 6.8
(HD 149662). Most of the stars in this
group display a yellow to deep orange
colour.

Georgian astronomer Madonna V Dolidze
concentrated on surveying emission-line
stars, red stars and other objects from the
late 1950s through to well into the 1970s.
Most of her work was done using objec-
tive-prism plates with the Abastumani 70-
cm Maksutov telescope, and star groups
were reported only incidentally from
these surveys.

The cluster ESO 587-SC04 is situated
further south and halfway along the
western side of the leg between theta
and eta Ophiuchi. The group displays five
stars that vary between magnitude 11
and 13 in close proximity. They are mostly
yellow to deep orange in a diamond cross
shape with a possibly faint double star
towards the middle area. Fainter stars
flow away into the western part of the
field of view.

ESO 587-SC04 - Open Cluster - Ophiuchus

Fig. 2 This cluster displays a close group of
five yellowish stars.
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Situated 4.5° north of NGC 6218 is
the galaxy NGC 6240. Although this
is only a very faint haze in a slightly
north to south direction it is also a very
interesting object. The Hubble picture
of this galaxy displays a massive face-
on spiral with looping arms and with
what appears to be a double nucleus,
the result of a collision between two
progenitor galaxies. The shape reminds
one of a butterfly familiar to planetary
nebulae.
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Fig. 1 Sky chart highlighting the positions
of clusters and nebulae/galaxies.

The magnitude 9.5 star TYC (4252502),
better known as BARNARD’S STAR, was
measured by Barnard in 1916. This
famous star is situated 3.5° east of
magnitude 2.7 beta Ophiuchi in the
north-eastern part of the constellation.
According to Wolfgang Steinicke, Barnard
published a chart, made in June 1816,
where his fast-moving star is marked by
an arrow. The high proper motion of this
magnitude 9.5 dwarf star, which could be
11 to 12 billion years old, is situated only
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heated to millions of degrees. This
relatively small ‘crash site’ would be
about the size of Iceland; however the
amount of radiation it emits is greater
than the combined brightness of both
stars (see Fig. 3). Not only is it optically
bright, it also floods the entire planetary
system with enormous amounts of X-ray
radiation. In fact it was their bright X-ray
emissions that led to the discovery of
this type of binary star system by the
first X-ray satellites about 30 years ago.

These so called extra-solar planets are
currently a hot area of astronomical
research and a few hundred have now
been discovered over the past few years.
This new discovery of planets orbiting
UZ Fornacis shows that planets can also
exist in very peculiar environments. In-
deed how planets could have formed in
UZ Fornacis is problematic. Two possible
theories are that they either formed a
lot further out in a pre-common enve-
lope circumbinary protoplanetary disc

(first generation) and were subsequently
dragged in to their current orbits or they
formed in a disc that resulted from the
common envelope phase (second gen-
eration). The latter would mean that
they are very young planets. In either
case this will undoubtedly prompt fur-
ther searches for planets in other binary
systems of this type.

This discovery was made possible by
new SAAO and Southern African Large
Telescope (SALT) observations combined
with archival data spanning 27 years,
gathered from multiple observatories
and satellites including the HST (Hubble
Space Telescope), EUVE (Extreme Ul-
traViolet Explorer) , SWIFT (The Swift
Gamma-Ray Burst Mission), XMM-New-
ton (is ESA’s X-ray space observatory),
ROSAT (ROentgen SATellite, was an X-ray
observatory) and EXOSAT (was the ESA’s
X-ray Observatory). The work is currently
in press with the Monthly Notices of the
Royal Astronomical Society. w

Kevin Govender wins prestigious NSTF Award

At the annual National Science and
Technology Forum, NSTF,  awards
Kevindran Govender won an award for his
contributions to Science Communication
for Outreach and Public Awareness over
the last five years. He was presented with
his award by the minister of Science and
Technology, Mrs Naledi Pandor, during a
gala dinner held at the Emperor’s Palace,
Kempton Park in May this year.
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These  prestigious  NSTF
Awards were established
in 1998 to celebrate,
acknowledge and promote
excellence in the South
African Research and
Development (R&D)
community by cross-cutting
sectors, levels, gender, and
race while recognising both
individuals and teams.

The NSTF-BHP Billiton

Awards  recognize  and  jys Naledi Pandor Minister of Science and Technology,
celebrate excellence IN Mr Kevindran Govender and Mr Lorenzo Raynard,
scientific research that is Manager: Science Communication.

professional, innovative,

forward looking and relevant to both
South Africa and the rest of the world,
in order to encourage the involvement
and participation of SETI organisations
in research while raising awareness in
the general public about local research
and its relevance. The Awards have
been addressing government R&D
targets and policy by involving business,
drawing attention to scarce skills,
profiling role models and facilitating
knowledge transfer for learners and
students to pursue careers in SETI.

Kevin was recognized for using a vari-
ety of media in innovative and excit-
ing ways to show that astronomy is
a powerful tool for science education,
communication and development. His
passion for his work is reflected by his
involvement in many major projects in
South Africa and internationally, which

include his enormous contributions to
the SALT Collateral Benefits Plan and
the International Year of Astronomy in
2009. In addition he has enriched and
expanded the SAAQ’s (South African
Astronomical Observatory) outreach
programme considerably. He also
played a significant role in bringing
the 1AU’s Global Office for Astronomy
Development, GOAD, to South Africa,
of which he is now the Director. w
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Ophiuchus, the
Herb Healer

by Magda Streicher
. magdalena@mweb.co.za

Ophiuchus is one of these shady
constellations that bring a feeling of
mystique to the observer. Ophiuchus
the Serpent Bearer was known in ancient
times as the herb healer, but there is also
a thought that the constellation was
named after a Polish king. However,
popular largely because the star
formation is very large — eleventh in
size out of the 88 constellations and
home too many globular clusters. If
you have to look for globular clusters
in just about all the categories then
Ophiuchus offers quite a variety. But it is
also a constellation with a few surprises
apart from being a globular home town.
Let’s explore this out-of-the-ordinary
constellation which is perhaps neglected
to some extent because of famous
neighbours. (It should also be one of the
Zodiac constellations! - Ed)

It is appropriate to start an article about
this globular-rich constellation with a
description of the globular cluster NGC
6218, also known as Messier 12, which is
located towards the western part of the
constellation, approximately 8° east of
magnitude 2.7 delta Ophiuchi. NGC 6218
is a beautiful, bright globular cluster that is
well resolved with varied-magnitude stars.
The small core is special in the way that it
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is very dense when compared with other
globular clusters in Ophiuchus. Clear star
strings dance out from the dense core,
with two outstanding short strings on the
western edge of the cluster. With higher
magnification a slight haziness towards
the north-west indicates a few faint stars,
which could explain the somewhat oval
appearance. In the field of view towards
the east of the globular cluster are a few
bright stars arranged in a sort off square
shape. Charles Messier discovered this
beautiful object on the night of 30 May
1764.

The near twin neighbour, NGC 6254, also
known as Messier 10, is situated 3.5°
south-east of NGC 6218. NGC 6254 is
a lovely star-rich globular cluster which
displays a flimsy edge. The inner tight
core is relatively large, bright and slightly
oval in shape. Faint stars dotted the
surface with a few dark and open patches
in between. Higher magnification reveals
an outer tenuous edge with a few dainty
strings which seem to becoming busier
with starlight towards the southern edge.
It is an outstanding object that displays
a handful of yellow stars in the glittering
stardust.
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in this area. Then there are the questions
around planetary formation, such as what
their mass distributions are likely to be.

On a macroscopic scale, interacting galax-
ies often support extremely high star for-
mation rates, leading to starbursts. Also,
a good deal of time on large telescopes
is devoted to observing how the rate of
star formation has evolved since the early
stages of the universe.

A good deal of the book recapitulates the
basic physics behind the processes at work
—line and continuum radiation mechanisms,
the 21-cm line etc. The conditions within
molecular clouds — molecular and line
radiation, dust content and composition,
cooling processes, magnetic fields, fractal
structure, turbulence, are all covered. The
conditions leading to collapse and the
theoretical models of this are gone into,
not neglecting the fact that the idealised
uniform spherical clouds the models often
deal with do not really exist in nature.

The actual formation of protostars and
their observational characteristics are
covered in Chapter 6. The contraction to-
wards dense cores, which must get rid of
their increasing thermal energy through
molecular line radiation, is treated, dis-
cussing also how development appears
on a Hertzsprung-Russell diagram (in the
case of low-mass stars) — e.g., the Hayashi
and Henyey tracks which are followed
before long-term evolution commences
along the Main Sequence. The far-infra-
red is the region where the warming cores

are first detected. Further evolution leads
to outflows, detectable in molecular line
profiles. Jets, believed to be involved in
dissipating angular momentum, are often
detected and finally the nuclear proc-
esses start, leading to T-Tauri and other
visible pre-main-sequence stars. Massive
stars, on the other hand, form somewhat
differently. OB stars are associated with
HIl regions and, though not mentioned
much in this book, PAH (polycyclic aro-
matic hydrocarbons) emissions. Some
of the theory of Hll regions and emission
measures is incidentally presented here.
The definition of column density might
usefully have appeared in the index.

| found this book to be a useful compen-
dium of the rather wide-ranging basic
theories required to form an understand-
ing of star formation, a subject that still
has many poorly understood areas and
that will undoubtedly attract future gen-
erations of astrophysicists.
lan Glass
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Pushing the envelope. 4 - b

Project Solaris — a Southerm Hemisphere robofic telescope network
P. Sybilski and S.K. Koztowski

Project Solaris is a Polish scientific initia-
tive to open a new frontier in the hunt
for extrasolar planets. With the Kepler
Space Telescope discovering hundreds
of systems with planets, some of them
harbouring as many as six exoplanets, it
was time for a new method and new tar-
gets. A few years ago professor Konacki
with the experience on radio pulsars
timing and radial velocity measurements
started to formulate the idea of a search
for circumbinary planets utilising a new
method — eclipse timing. This method is
different to the one where one looks for
planets crossing the surface of the star.
In our case we look for the eclipses of
stars, not the star and the planet.

We would like to report the end of main
works in SAAO Observatory, located near
Sutherland, South Africa. This is the first
complete site, out of three.

Why Solaris?

Solaris was a novel by an outstanding
Polish writer Stanislaw Lem (1921-2006).
The novel is about a circumbinary planet
which was covered with a supposedly
conscious ocean. The ocean is studied
by humans from a station hovering
above its surface. Since the novel was
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first published in 1961, it precedes Star
Wars’ Tatooine planet (1977) in terms
of the first case of a circumbinary planet
in pop culture. Solaris was turned into
a movie twice: first by a great Russian
filmmaker, Andrei Tarkovsky (1932-1986)
and more recently by a Hollywood'’s Ste-
ven Soderbergh.

Scientific Introduction

Until 1676 light was thought to have
an infinite speed when Olaus Roemer
carried out precise measurements of
the times of eclipses of Jovian moons.
Roemer’s scrupulous observations led
him to a qualitative conclusion that light
travels at a finite speed, at the same time
providing scientists with the basics of the
Light-Time Effect (LTE). LTE is observed
whenever the distance between the
observer and any kind of periodic event
changes with time. The usual cause of
this distance change is the reflex mo-
tion about the system’s barycentre due
to the gravitational influence of one or
more additional bodies. We aim to ana-
lyse one hundred eclipsing binaries from
the All Sky Automated Survey (ASAS)
catalogue for variations in the times of
their eclipses, which can possibly be due
to the LTE.
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Figure 1: Yellow dots represent
stars revolving around red dot
— binary star’s centre of mass.
Blue dot is a third body revolv-
ing around green dot — centre

of mass for the binary star and
the planet. Distance to the
observer D of common centre
of the mass for the whole sys-
tem remains constant, but d
—distance to the binary’s centre

Obs.

changes periodically. This is
the source of Light Time Effect
we measure.

Figure 2: Discovery space for
circumbinary planets around
a binary star composed of two
Sun-like stars. Known exoplan
ets and Solar System planets
are marked with dots. The two
vertical lines correspond to the
shortest stable orbit for this
case and 4 years, the assumed

Companion Mass [M]

0.001
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L

limit of the project. 0.0001/ ¢
We use an approach known from the
radio pulsar timing where a template
radio pulse of a pulsar is used as a refer-
ence to measure the times of arrivals of
the collected pulses. The variations we
will detect in O-Cs (observed — comput-
ed) may correspond to the influence of
the third body. Our results will be con-
firmed by spectroscopic follow-up. In
our recent publications we demonstrat-
ed that the timing analysis employed in
radio pulsar timing can be effectively
used to study photometric surveys and
photometric precision available for 0.5-
m telescopes is sufficient to discover
extrasolar planets.
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Aims

The project main goals are to:

e detect circumbinary planets around a
sample of up to 350 eclipsing binary
stars using eclipse timing and preci-
sion radial velocities.

e characterise the binary stars with an
unprecedented precision to test the
stellar structure and evolution models.

In order to achieve these goals we will es-

tablish a global network of four 0.5-me-

ter robotic telescopes (Australia, South

Africa and South America) to collect high

precision, high cadence light curves of

the binaries. The target for timing preci-
sion is one second per eclipse.
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