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By comparing the performance of the 4 station LBA with
that of MERLIN, it is shawn that the LBA, even with anly &
telescopes, is capable of producing high resalution
sunthesis maps. Furthermore, the high sensitivity and
resolution of the LBA mean that it will be the only
instrument in the warld capable of mapping some classes of
structure, and the tapping of these unexplored fields is
likely tao produce a flow of new discoveries. In this note,
the potential of the LBA is evaluated, and two concrete
proposals ragarding its develaopment are formilated.
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2.0 INTRODUCTION

Whilst the compact array (CA) of the AT will be the
only telescope of its type in the Southern Hemisphere, the
LBA, (defined here as consisting only of Parkes, Culgoora,
Siding Spring, and Tidbinbilla) will be tha anly telescope
in the world capable of mapping some compact
structures.Consequently it is likely we can expect a rich
crop of new discaveries from the as yet unexplored fields to
be mapped with the LBA.

It is the purpose of this filenote to draw attention to
the potential results obtainable with the LBA in its initial
(i.e. 4-telescope) state, by comparing its perforwance with
that from the anly comparable (but smaller} array: MERLIN.
Because of the high sensitivity (greater than the entire US
VLBA network at full bandwidth) and high resolution of the
LBA, nothing in the world will be able to approach the LBA
for the study of sub-arcsec structure,

For this study I have assumed the LBA to consist of
just 4 telescopes. Others way be added to thess, with
corresponding improvements in uv coverage and map gquality,
but emphasis here is to stress that the LBA will be a
powerful synthesis instrument from the woment of its
inception, As this discussion is restricted tg the
synthesis capabilities of the LBA, I do not consider here
aother areas of study in which the LBA’'s capabilities are
already self-evident, such as astrometry, mapping of
unresolved maser components, pulsar parallax and proper
motion.

3.0 COMPARISON WITH MERLIN

Whilst it is true that the highest quality maps from
MERLIN have ©been produced using six telescopes, it is
perhaps not generally appreciated that a substantial
fraction of the mwost significant results from MERLIN have
been obtained using only 4 telescopes. In particular, to
maximise frequency resoclution with the available correlatar
space, all spectral lipe work on MERLIN has been done with 4
telescopes. In general these 4 telescopes are the 75m Mkia,
with three ather 25m telescopes (usually Wardle, Knockin,and
Defford). Like the AT LBA, these basalines are
predominantly North-South, which may be seen as an advantage
in that the uv coverage remains adequate down to low
decliinations.High quality synthesis maps have been made with
MERLIN <(at latitude 50° ) down to declination -10° , and
low dynamic range (13dB) maps which have been made down ta
declination ~27° have still carried great astrophysical
significance (for the simple reason that no-one e2lse can map
these structures at all!)
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Figures 1 to Z ghow examples of MERLIN maps made with

just & talascopes.These axamples have peen chasan to
iliustrate the range of declinations, and the complexity of
structure, that can successfully he mapped with %

telescopes. Whilet such maps rarely exceed 20dB in dynamie
range, and are insensitive to gxtendead structures, there is
clearly a great deal of new astrophysics obtainable from
guch maps.

1t should be noted that all these waps have bheen made
using closure phase, tor the spectral line adaptation af
it), which is equivalent to ‘Selifocal’. Use of these
technigues o0 both MERLIN and vLel data (seg .49 Wilkinsan
1983, Norris 1983) have shown them to be capable of reaching
dynamic ranges limited Dy thermal noise, pravided that the
flux density of the strongest component in the field is 4
few Limes greater than the closure noise (see gection 4

balow) .

4.0 UV COVERAGE

A commonly encountered myth is that since the LBA
consists lacgely of North-South paselines, it is therefore
inadegquate as it stands for synthesis mapping of anything
mare complicated than point sources. 00 the other hand, it
is apparent that mapping of fairly complicated sources with
MERLIN has hean gxtremaly successful. Here 1 comparée the uv
coverage of the LBA and MERLIN.

1n Figures 4 and 5 1 show tha uv coverage of MERLIN at
declinations near those of the waps in Figures 1 to 3.
These should be compared with the uv coverage for the LBA
shown in Figures & and 7. The uv coverages for the two
instruments appear comparable. A meaningful quantihative
measure for sparsely sampled uv planes jg difficult to
construct, put reasanable criteria are thatt
a) The area of the uv plane sampled should
not be much langer {by, say, @ factor of 27 in
one direction than in another, so that the beam
is not too alongated.
b The size of the holes between uv tracks
should be a minimum, as these define the size
of the largest smooth, exteneded, structure
that can be mapped isge @.9- Wilkinson 1983).

These criteria appear to be gatisfied by the LBA.
Quantitatively, the maximum size of hole is abaut 100km, SO
criterion (B) implies that the maximum size of a mappable
extendad structure is about & beanwidths. Howaver MERL IN
experience shows that this cpiterion is gorrect only for
smooth gxtended structure, and camplex struckturas much
larger than this can be mapped successfully. For example,
the circumstellar shells in Figure 1 are sgveral times
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larger than the maximum size deduced from this criterion. A
useful analagy is to regard tha telescape as a high pass
filter for spatial frequencies. Although rejecting
frequencies below the cut-gof§ frequency fo » such a filtap
obviously passes higher frequencies modulated by an envelope
of frequency f <<Q .

5.0 SIMULATIONS OF LBA MAPS

In Figures 8 to 10 I show examples gf simulations of
sources observed with the LBA. All have been praduced using
‘blind’ CLEANing, and uniform weighting.

Figure 8 ig a Simulation of tha Jet in Virga, and
demonstrates that it can be mapped successfully even though
the length of the Jet exceeds the size defined by eariterion
(b)Y above. Since it has been produced by ‘blind’ cleaning,
there has baan no interaction with tha data ar analysis in
order to improve the map. Sueh interaction is, however,
permissible if done with cara and objectivity, and jin fact
‘boxing’ of the Jet in Fig. @8 yields a map without the
Narth-South sidelobes,. That these sidelobes ara not
astronomical can be deduced in such a case by noting that
the residuals aftep cieaning are not increased by the
boxing. (This process isg roughly equivalent to a
manual—maximum—entrapy-methud 13

Figure 9 shows a gimpier source, and is a simulation of
the source I1C4553, whaosse MERLIN map is shown in Fig. 3.
Because of the simpler structure, CLEAN has performed very
effactively to yield a map which is @ssentially free gof
sidelobes. 4s an indicator of the usefulness of such naps,
the corresponding MERLIN map in Fig. 3I was the first time
any structure had been seen in this source: VLA wmaps simply
show a slight resolution, whereas the MERLIN maps {anly one
of many is shown here) show a wealth of structure whiech has
transformed the interpraetation of this sourcsa.

Figure 10 shows a deliberately Complex source,
Although the spiral structure curving round to the East and
South has been lost, the map is nevertheless reliable down
to the level aof the first negative contour ( the traditional
criterion of reliability of such maps), and does show the
$piral structure above this level. This source would appear
unresolved with the VLA, and would show just a slight
rasolution with MERLIN, On the other hand, the extendad
size of the individual Components would mean that they would
be resolved aut by nearly all vLBI observations. Thus if
this source had been observed by the VLA, MERLIN, and {say)
the European VLBI network, it would be concluded that it was
a single gaussian component with a half width of about 0.2
araosec., Only LBaA observations would show that it actually
had spiral structure,
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5.0 THE PERFORMANCE OF THE LBA

In Table 1 I list the resalutian at various
frequencies. in each case, the makimum size of a smooth
axtended structure that can be wapped is approximately ]
peamwidths, but the maximum field of view is very much
larger. Tha smallest size of ob ject that can be measured
depends on the signal-tn-noise ratio, but with a strong
gource can be as amall as one tenth af the beamwidth,

Table 1: The Resolution of the LBA

Frequancy {GHz) Beamwidth (arcsec)
. 408 0.25
1.4 0.056
22.2 0.00%
in Table 2 1 list the approximate sensitivity of the
LBA. A system noise of SOK has been assumed on each
telescope, and it is assumed that only one 22m dish is used
at Culgoora. The "“closure noise" is defined as the rns

noiss in one integratiaon period (10s) on the mast
insensitive baseline (S8iding Spring-Culgnora). in practice
longer coherence times way be possible, therefore increasing
the closure sensitivity. Map noise is defined as the rms
noise/beam in the resulting maps,after a 12h obsarvation.
Thus, any source a few times stronger than this can be
mapped provided that either
al The system and atmosphere are phase stable

ar ) There is a nearby phase referancge source
which is either stronger than the closure
noise, or which is knawn to be unraesolved.

or o) The source itself is stronger than the
closure noise

L0 - et 3 LF S P-4 L od

Pandwidth RMS closure RMS map
(MHz) noise(mJy) naise{miy?
16.0 40 0.4

2.0 89 0.9
1 kHz (line? 4Jy 40mJy

It may be seen fraom Table 2 that the map noise is
extremely small, because of the large collecting area, and
in fagt will be smaller than any synthesis instrument in the
world. It iz the combination of this high sensitivity with
the high resolution listed in Table 1 which will allow us ta
map structures which at present are unobservable. The
jimitation of tha LBA will be the relatively high closure
noise , although this may be bypassed by use of phase
referancing, or way be alleviated either by using all the
Culgoora antennas as a tied array, or by increasing the
integration time.
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7.0 WHAT CAN WE MAP WITH THE LBA?

It would be both presumptuocus and foolhardy to attempt
to catalogue all the types of observation possible with the
LBA. However, based on VLBI and MERLIN axperience, it is
possible to compile a list of projects which may serve as
axamples for the discussions in this naote. This list
consists simply of my own favourites, and makes no attempt
to be exhaustive, but does give an idea of the sort of
project which is feasible,

7.1 Compact Jets In Quasars And Radio Galaxies

The resolution of the LBA will allow us to wmap the
subarcsec jets seen by MERLIN and the VLA, but with a
resolution such that we can resolve detail within the
Jet.This in turn wmay shed light on such areas as the
emission mechanism, the containment, and the instabilities
within the jet. Polarimetry will in addition give
information on the magnetic fields within the jet.

In addition to the study af knawn Jjets, the high
sensitivity of the LBA will allow us to look for weak
counter jets, and 1) investigate the hypathesis of
relativistic beaming in superluminal sources. A further
possibility is to search for weak Jets in steep spectrum
ocbjects, where we see the outer hotspots but cannot at
presant see the energy that fusls them.

7.2 Flat Spectrum Cores In Active Galactic Nuclei

In many sources (aften in Seyfert galaxies) there is a flat
spectrum core but no obvious Jet. This core probably
represents ionised material around an acecretion disc which
is fuelling a black hole ar othep compact object. Such
cares are starting to be resolved with MERLIN, but the LBA
would be able to map the structure of these cores in detail.

7.3 The Galactic Centre

Our position in the Southern hemisphere gives us an
unparaielled opportunity to study the compact sources in the
galactic centre. Multi-frequency observations with the LBA,
with associated polarimetry, could provide a key to
understanding the compact core of our own galactio centre.
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7.4 H20/0H/IR Stars

The OH and H20 masers in circumstellar shells show structure
from a few arcsec (representing the overall shell structure)
down to mwmilliarcsec (representing the amplified therwal
stellar emission’. Qhservations of the small scale
structure could be used to study the mass lose mechanism,
and perhaps even answer the gquestion of how stars lase their
angular momentum. In addition, recent VLBl observations
{(Norris et al. 1984) indicate that the maser haotspot
represents the amplified stellar image, so that studies of
the very compact structure may be used both for iwaging of
late type stars and binary systems, and for astrometry, in
which ocapacity they will provide an important link batwaan
the radio and optical reference frames.

A further application of these stars is as primarcy
distance indicators. By mapping the OH in the circumstellar
shell, the angular diamater of the shell may pe weasured.
By measuring the phase lag between the light curves of the
OH emission frow the front and back of the shell, the linaar
diameter wmay be measured. Combining these linear and
angular diameters allows the measurement of the distance of
the star to a few percent accuracy (e.g. Herman 1283).
gince there are a number of such stars close ta the galactic
centre, we are in a prime position to use this technique to
measure the distanoe to the galactic centre.

7.5 Radio Stars

The history of studies of radio stars is one of frustration
because of the simultanequs requiremants of high sensitivity
and high resolution, which have heretofore been difficult to
achieve., The LBA satisfiss these requirements, SO that we
may confidently expect rapid progress to follow LBA
observations aof these stars.

Some areas which are of current astrophysical interest
are

a) RS CVn binaries. The emission mechanism is at
present unknown, although the high circular
polarisation ( upto 70% § Mutel et al. 1978)
indicate some sort af gyro or synchrotron
emission in & strang magnetic field.

b) Symbiotic stars. These are currently the
subject of study at Radiophysiecs, and the
LBA would be ables to raesolve the ionized gas
and so determine its structure. Already one such
star (R Agp) has been found to have a jet (Sopka
et al. 1982), whose appearance showed we have
still a great deal to discaver about these stars.

c) As well as studying the astrophysics of radio
stars, astrometric abservations aof radio stars
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will provide anather link between the radio and
optical reference frames. At present, the anly
interferomaeters capable of such astrometry are
severaely sansitivity limited (2.9. Lestrade ot
al. 1983)

8.0 CONCLUSION AND PROPOBALS

The CA presents a greater technological challenge than
the LBA, and will gertainly be capable of tackling many
outstanding problems in astrophysics. However, this should
not be allowed to obscure the likelihood that the LBA in
1988-8% will have just as much impact on the astronomical
community as the CA, because the LBA will be able to map
classes of objects which just cannot be mapped with any
ather reali-time instrument. Yhis being &0, perhaps
consideration should be given to the following two
propasalss

1) If progress an the AT seews to be slowing for any
r2ason, such that there is a danger gf its completion dats
falling after 1988, the LBA completion date should be
maintained within 1988. This ie because the technical
problems of the LBA are likely to be less severe than for
the CA, and, in this fall-back position we would gtill havs
a major world-class instrument completed in 1988,

2 A working group should be set up o examine the
praoblems peculiar teo the LBA. The reasons for this are
twofold. Firstly, as the CA is the most technically
challenging part of the AT, there is a danger that the needs
of the CA alone will largely determine the conclusians of
the various working groups concerned with the different
aspects of the AT. 8Secondly, there are aspects af the LBA
design and operation (e.g. atmospheric stability, use of
other telescopes within Australia) which do not come within
the terms of reference of any other working group, and so
may not receive the attention they deserve.

Such a working group need only meet occasionally as and
when necessary, but agnce formed would provide bath a forum
and a focus for dealing with questions specific to the LBA.
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Erratum to Filenote AT/20.41/012

There seems to be sowe uncertainty in the way in which
the sensitivity of an array should be defined. In particular,
the published sensitivity of the VLBA (VLBA Design Study, Feb 1981,
Table 1I-1), upon which the sensitivity comparisons in this note were

based, appear rather pessimistic. Consequently, the following
two comments should be deleted:

p.2, para 2, "{(greater....bandwidth)"
p.5y last para, "and in fact....world"

The arquments and conclusions of the filenote are unaffected.

RPN 18/4/84
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1.0 SUMMARY

By comparing the performance of the 4 station LBA with
that of MERLIN, it is shown that the LBA, =ven with only &
telescopes, is capable of producing high resolution
sunthesis Waps. Furthsrmore. ghe high sensitivity and
resolution of the LBA mean that it will be the only
instrument in the world capable af mapping some classas of
structure, and the tapping aof these unexplored fields 1is
1ikely to produce a flaow of naw discoveries. In this note,
the pntential of the LBA 1is evaluated, and two ooncrete
praposals regarding its davelopment are formulated.
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2.0 INTRODUCTION

Whilst the compact array (CA) of the AT will be the
only telescopes of its type in the Southern Hemisphera, the
LBA, {(defined here as consisting only of Parkes, Culgoora,
Siding Spring, and Tidbinbilla) will be the only telescape
in the world capable of mapping some campact
structures.Caonsequently it is 1likely we can expect a rich
crop of new discoveries from the as yet unexplored fields to

be mapped with the LBA.

It is the purpose of this filenote to draw attention to
the potential results obtainable with the LBA in its initial
(i.e. 4-telescope) state, by comparing its performance with
that from the only comparable (but swmaller’ array: MERLIN.
Because of the high sensitivity (greater than the entire US
VLBA natwork at full bandwidth) and high resolution of the
LBA, nothing in the world will be able to approach the LBA
for the study of sub-arecsec structure.

For this study I have assumed the LBA to consist of
just 4 telescopes. Others wmay be added to these, with
corresponding improvements in uv coverage and map quality,
but ewmphasis here is to stress that the LBA will be a
powarful synthesis instrument from the moment of its
inception. As this discussion is restricted ta the
synthesis capabilities of the LBA, I do not consider here
other areas of study in which the LBA‘s capabilities are

already self-evident, such as astrometry, mapping of
unresolved maser companents, pulsar parallax and proper
maotion,

3.0 COMPARISON WITH MERLIN

Whilst it is true that the highest quality wmaps from
MERLIN have been produced wusing six telescopes, it is
perhaps mnot generally appreciated that a substantial
fractian af the most significant results from MERLIN havae
been obtained using only 4 telescopes. In particular, to
maximise frequency rassnlution with the available correlator
space, all speetral line work on MERLIN has been done with &
telescopes. In general these 4 telescopes are the 75m Mkia,
with three other 25m telescopes (usually Wardle, Knockin,and
Defford). Like the AT LBA, these baselines are
predominantly North-South, which may be seen as an advantage
in that the uv coverage remains adequate down to low
declinations.High quality synthesis maps have been wmade with
MERLIN <(at latitude 50° ) down to declimation -10° , and
low dynamic range (13dB) maps which have been made down to
declination -27° have still ocarried great astrophysical
significance (for the simple reason that no-ane alse can map

these structures at all!')
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Figures 1 to 3 show examples of MERLIN magps made with

just 4 telescopes.These examples have pesn chasen to
illustrate the range of declinatioans, and the complexity of
structure, that can successfully be mapped with &

telescopes. whilst such maps rarely exceed 20dB in dynamic
range, and are insensitive to extended structures, thera is
clearly a great deal aof new astrophysics obtainable from
such maps.

1t should be noted that all these maps have been made
using <closure phase, f{ar the spectral line adaptation of
ity, which iz equivalent to ‘Selfcal’. use of these
techniques o0 both MERLIN and VLBl data (see 2.g. Wilkinsan
1983, Norris 1983) have shown them to be capable of reaching
dynamic ranges limited by therwmal noise, provided that the
flux density of the strongest component in the field is a&
faw Limes greater than the closure noise (see Sectian &
below).

4.0 UV COVERAGE

A commonly encountered myth is that since the LBA
cansists largely of North-South baselines, it 1s therefore
inadequate as it stands for synthesis mapping of anything
mora complicated than point sources. on the other hand, it
is apparent that mapping of fairly complicated sources with
MERLIN has been axtremely successful. Here 1 compare the uv
coverage of the LBA and MERLIN.

i{n Figures 4 and 5 1 shaw the uv caverage of MERLIN at
declinations near those of the maps in Figures 1 to 3.
These should be compared with thae uv coverage for the LBA
shown in Figures & and 7. The uv coverages for the two
instruments appear camparable. A meaningful quantitative
measure for sparsely sampled uv planes is difficult to
canstruct, bub reasonable criteria are that:

a) The area of the uv plane sampled should
not be much longer (by, Say, 4 factor of 2) im
one direction than in another, SO that the beam
is not too alongated.

b} The size of the holes between uv tracks
should be a minimum, as these define the size
of the largest smooth, eaxteneded, gtructure
that can be mapped {(see €.9- Wilkinson 1983).

These criteria appear to be scatisfied by the LBA.
Quantitatively, the maximum size of hole is about 100kw, SO
griterion (B) implies that the maximum size of a mappable
extended structure is abaut & peamwidths. However MERLIN
experience shows that this criterion ig correct only for
smooth extended structure, and complex structuras wuch
larger than this can be mapped successfully. For exawmple,

the aircumstellar shells in Figure 1 are saveral tiwmes
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larger than the maximum size deduced from this criterion. A
useful analogy is to regard the telescope as a high pass
filter for spatial freguencies. Although rejecting
freguencies below the cut-off freguency f. + such a filter
obviously passes higher frequencies modulated by an envelope
of freguency f <<f,

5.0 SIMULATIONS OF LBA MAPS

In Figures 8 to 10 I show examples of simulations of
sources observed with the LBA. All have been produced using
‘blind’ CLEANing, and uniform weighting.

Figure 8 is a simulation of ¢the jet in Virgeo, and
demonstrates that it can be mapped successfully even though
the length of the jet exceeds the size defined by criterion
(b) above. Since it has been produced by ‘blind’ cleaning,
there has bean no intaraction with the data or analysis in
order to improve the map. Such interaction is, however,
permissible if done with care and objectivity, and in fact
"boxing’ of the jet in Fig. 8 yields a map without the
North-South sidelobes. That these sidelobes are not
astronomical can be deduced in such a case by noting that
the residuals after cleaning are not increased by the
boxing. (This process is roughly equivalent to a
manval-maximum—-entropy-metheod !)

Figure % shows a simpler source, and is a simulation aof
the source 14553, whose MERLIN map is shawn in Fig. 3.
Because of the simpler structure, CLEAN has performed very
effectively to vyield a map which is essentially free of
sidelobes. As an indicator of the usefulness of such maps,
the corresponding MERLIN map in Fig. 3 was the first time
any structure had been seen in this source: VLA maps simply
show a slight resolution, whereas the MERLIN maps (only ane
of many is shown here) show a wealth of structure which has
transformed the interpretation of this source.

Figure 10 shows a deliberately complex source.
Although the spiral structure curving round to the East and
South has been lost, the map is nevertheless reliable down
to the level of the first neqative contour ( the traditional
criterion of reliability of such maps), and does show the
spiral structure above this level. This source would appear
unresolved with the VLA, and would show just a slight
resolution with MERLIN. On the ather hand, the extended
size of the individual components would mean that they would
be resalved out by nearly all VLBI observations. Thus if
this source had been observed by the VLA, MERLIN, and (say)
the European VLBl network, it would be concluded that it was
a single gaussian component with a half width of about 0.2
arcsec. Only LBA observations would show that it actually
had spiral structure.
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&.0 THE PERFORMANCE OF THE LBA

In Table 1 1 1list the resolution at various
frequencies. In each case, the maximum size of a smooth
extanded structure that can be mapped is approximately &
beamwidths, but the maximum field of view is very much
larger. The smallest size aof object that can be measured
depends on the signal-to-noise ratio, but with a strong
source can be as small as one tenth af the beamwidth.

Table 1: The Resoclution aof the LBA

Freguency (GH2) geamwidth C(arcsec?

4038 0.2%

1.6 0.0&

2Z2.2 0.00%
in Table 2 I list the appraximate sensitivity of the
LBA. A system noise of 50K has been assumed on each
telescope, and it is assumed that only one 22m dish is wused
at Culgoora. The “closure noise" |is defined as the rme
noise in one integration period (10s) an the mosth

insensitive baseline (Siding Spring-Culgooral. In practice
longer coherence times may be possible, therefore increasing
the closure sensitivity. Map noise is defined as the rms
noise/beam in the resulting maps,after a 1{2h observation.
Thus, any source & few times stronger than this can be
mapped provided that either

al The system and atmosphere are phase stable

ar bl There is a nearby phase reference saurce
which is either stronger than the closure
noise, or which is known to be umnresolved.

or c) The source itself is stronger than the
closure noise

JOMIE £l S=S- msSrsmossmssms

Bandwidth RMS closure RMS map
(MH2Z) noise(mly? noise{mly?
10.0 40 O.4
2.0 a9 a.9

1 kHz (linel 4y 40mJy

It may be seen from Table 2 that the map noise is
extremely small, because of the large collecting area, and
in fact will be smaller than any synthesis instrument in the
world. It is the combination of this high sensitivity with
the high resolution 1isted in Table 1 which will allow us ta
map structures which at present are unobservable. The
limitation of the LBA will be the relatively high clasure
noise , although this may be bypassed by use of phase
referencing, ar may he alleviated either by using all the
Culgoora antennas as a tied array, or by increasing the
integration time.
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7.0 WHAT CAN WE MAP WITH THE LBA?

It would be both presumptuous and foolhardy to attempt
to catalogue all the types of observation possible with the
LBA. However, based on VLBI and MERLIN experience, it |is
possible to compile a list of projects which may serve as
examples for the discussions in this note. This list
consists simply of my own favourites, and makes no attempt
to be exhaustive, but does give an idea of the sort of
project which is feasible.

7.1 Campact Jets In Quasars And Radio Galaxies

The resolution of the LBA will allow us to map the
subarcses jets seen by MERLIN and the VLA, but with a
resolution such that we can resolve detail within the
jet.This in turn may shed light on such areas as the
emission mechaniswm, the containment, and the instabilities
within the jet. Polarimetry will in addition give
information on the magnetic fields within the jet.

In addition to the study of known jets, the high
sensitivity of the LBA will allow us to look for weak
counter jets, and S0 investigate the nypothesis of
relativistic beaming in superluminal sources. A further
possibility is to search for weak jets in steep spectrum
objeocts, where we see the outer hotspots but camnnot at
present see the energy that fuels thew.

7.2 Flat Spectrum Cores In Active Galactic Nuclei

In many sources {(often in Seyfert galaxies) there is a flat
spectrum core but no obvious jet. This core probably
represents ionised material around an accretion disc which
is fuelling a black hole or other compact object. Such
cores are starting to be resolived with MERLIN, but the LBA
would be able to wap the structure of these cores in detail.

7.3 The Galactic Centre

Our position in the Southern hemisphere gives us an
unparalelled opportunity to study the compact sources in the
galactic centre. Multi-frequency observations with the LBA,
with associated polarimetry, o©could gprovide a key ¢to
understanding the compact core of our own galactic centre.
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7.4 HZ0/0H/IR Stars

The OH and HZ0 masers in circumstellar shells show structure
fram a few arcses {represanting the averall shell structuread
down to milliarcsec (representing the amplified thermal
stellar amission). Observations of the small scale
steacture could be used to study the mwmass lose mechanism,
and perhaps even answer the guestion of how stars lase their
angular momentum. in addition, recent VLBI observations
{Norris et al. 1984) indicate that the masar hotspot
represents the amplified stellar image, SO that studies of
the very compachk structure may be used both for imaging of
late type stars and binary systems, and for astrometry, in
which capacity they will provide an important 1ink between
the radio and optical reference frames.

A further application of these stars is as primary
distance indicators. By mapping the OH in the circumstellar
shell, the angular diameter of the shell may be meaguread.
By measuring &the phase lag between the light curves of the
oH emission from the frant and back of the shell, the linear
diameter may be measured. Combining these linear and
angular diawmeters allows the measurement of the distance of
the star to a few percent accuracy (e.g. Herman 1283).
gince there are a aumber of such stars glose to the galactic
centre, we are in a prime position to use this technique to
measure the distance to the galactic centra.

7.5 Radio Stars

The history of studies of radio stars is one of frustration
necause of the simultaneous requirements of high sensitivity
and high resolution, which have heretofore been difficult to
achiave. The LBA satisfies these requirewents, sO that we
may confidently expect rapid progress to follow LBA
observations of these stars.

Some areas which are of current astrophysical interest
are

a) RS CVn binaries. The emission mechanism is at
presant unknown, although the high circular
polarisation ( upto 70% 3 Mutel et al. 1978}
indicate soawne sort of gyra or synchrotron
emission in a strong magnetic field.

by Symbiotic stars. These are currently the
sub ject of study at Radiophysics, and the
1LPA would be able to resaolve the ionized gas
and so determine its structure. Already one such
star (R Agr) has been found to have a jet (Sopka
st al. 1982), whose appearance showed we have
still a great deal to discover about these stars.

c) As well as studying the astrophysics of radio
stars, astrometric abservations of radio stars
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wil}l provide another link between the radio and
optical reference frames. At present, the only

interferometers capable of such astrometry are

saverely sensitivity limited (e.g. Lestrade st

al. 1283)

8.0 CONCLUSION AND PROPOSALS

The CA presents a greater technological challenge than
the LBA, and will certainly be capable of tackling many
outstanding problems in astrophysics. Hawever, this should
not bte allowed to obscure the likelihood that the LBA in
1988-89 will have just as much impact on the astronomical
community as the CA, because the LBA will be able ta map
classes of objects which just cannot be mapped with any
other raal-time instrumant. This being so, perhaps
consideration should be given to the following two
propasals:

1) 1f progress on the AT seems to be slowing for any
reason, such that there is a danger af its completion date
falling after 1988, the LBA completion date should be
maintained within 1988. This is because the technical
problems of the LBA are likely to be less severe than for
the CA, and, in this fall~back position we would still have
8 major world-class instrument completed in 1988.

2) A working group should be get up to examing the
problems peculiar to the LBA, The reasons for this are
twofald. Firstly, as the A is the wmwost technically
challenging part of the AT, there is a danger that the needs
of the CA alane will largely determine the conclusions of
the wvarious working groups concerned with the different
aspects of the AT. Secandly, there are aspscts of the LBA
design and operation (e.g. atmospheric stability, use of
other telescopes within Australia) which do nat come within
the terms of reference of any other warking group, and so
may not receive the attention they deserve.

Such a working group need only meet occasionally as and
when necessary, but once formed would provide both a forum
and a focus for dealing with questions specific to the LBA.
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