to refit the schedule every night, almost
in real time, according to the meteoro-
logical conditions — excellent seeing or
low atmospheric vapour content, for ex-
ample — prevailing at the observatory.
Technically, such a mode of operation
evidently requires that on the telescopes
having various focal-plane instruments,
one is able to execute any change-over
without loss of observing time.

Flexible Scheduling of the NTT
in the Second Half of 1991

Ground-based telescopes of the new
generation, like the NTT, have their aux-
iliary equipment especially designed for
this mode of operation. This is why ESO
will start implementing flexible schedul-
ing — although not at the ideal level
described above — on this telescope as
from Period 48 (1 October 1991 — 1 April
1992). The available instruments being
EMMI, IRSPEC and SUSI, in a first stage
the following policy has been proposed
to and discussed with the OPC by the
Director General. Three categories of
programmes are considered.

(A) Programmes presented for obser-
vations with EMMI which explicitely in-
clude a back-up programme to be con-
ducted by the observer with SUSI,
should the seeing conditions become
superb during his/her EMMI run.

(B) Programmes requesting either
EMMI or IRSPEC exclusively, not ca-
pable of using superb seeing for deci-
sive scientific advantage and which
should be considered as “programmes
with risk interruption”, because if op-
timum seeing conditions appear, the
astronomer-in-charge on La Silla is able
to decide to interrupt such a pro-
gramme in order to carry out a pro-
gramme of type (C) with SUSI (by ser-
vice mode). To compensate for the risk,
such programmes should be allocated
a minimum of three nights in order to
ensure that these can still be carried
out with some success even when in-
terrupted.

(C) Programmes requiring direct im-
aging with excellent seeing conditions
and hence SUSI exclusively. As these
kinds of observations are unpredictable,
they will be conducted in service

PROFILE OF A KEY PROGRAMME:
The Distance of the Centaurus Group — a Test for Various

Distance Indicators

mode. Typically, hours rather than
whole nights will be requested. How-
ever, if applications for SUSI observa-
tions cannot be conducted during the
requested period they will not be carried
over to the next observing Period.

A Gain of Experience for the VLT

The flexible scheduling experiment
described above aims at the best possi-
ble use of La Silla's best nights at the
NTT. It will also contribute to establish
detailed rules required for an efficient
implementation of flexible scheduling in
the future.

SUSI's deep high-resolution images
of the sky will provide important infor-
mation, new ideas, ancillary and com-
plementary observations to the Space
Telescope, transforming our paradigms
of direct imaging.

The use of EMMI, IRSPEC and SUSI
in a flexible mode will certainly contri-
bute to achieve familiarity for the future
use of the VLT with regard to instrumen-
tal design, operations mode and ob-
serving schedule optimization.
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Introduction

Extragalactic distances are not only
important for the determination of the
intrinsic properties of galaxies and clus-
ters of galaxies, but also for the calibra-
tion of the (present) value of the Hubble
constant H,, which is one of the funda-
mental parameters of cosmology. This
calibration has posed great difficulties in
the past, mainly because of poorly con-
trolled selection effects and because of
the faintness of reliable distance indi-
cators at the required distances. The
NTT opens here new possibilities.

Background

Presently many extragalactic distance
indicators are used without an objective
judgement on the intrinsic merits of the
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specific method. For the Virgo Cluster
more than eight different individual dis-
tance determinations (globular clusters’,
novae®, supernovae®, D,-o relation®, Tul-
ly-Fisher method®, planetary nebulae®,
HB-a relation of Hll-regions’, surface
brightness fluctuations,® etc.) are avail-
able, but the results are at least partially
uncertain and discrepant, such that the
Virgo distance is still considered to be
controversial (with values between 15
and 22 Mpc)®. An objective analysis of
the different methods and their uncer-
tainties is very difficult here because of
the relatively large distance of the Virgo
cluster and the heterogeneity of the
data.

In the present programme, therefore,
the reliability of as many distance indi-
cators as possible will be tested in a

nearer group of galaxies, where also
Cepheids - the most reliable distance
indicators at present - are still access-
ible, and where the dependence of the
distance indicators on galaxy type and
galaxy luminosity can be studied.

The Key Programme intends to deter-
mine the distance of five members (2
early-type, 3 late-type galaxies, cov-
ering a wide range in luminosity) of the
Centaurus group using Cepheids,
novae, globular clusters, planetary
nebulae, brightest stars and others as
far as possible. This group is 2 to 4
times nearer than the Virgo cluster and
the observational limitations are there-
fore much less severe. On the other
hand the group is distant enough that
CCD frames cover a significant fraction
on individual group members.



The Centaurus group not only pro-
vides an excellent intercomparison and
international-consistency test for vari-
ous distance indicators, but also the
mean distance of the group (containing
the unique galaxy NGC 5128 = Cen Al)
is particularly uncertain — with estimates
ranging from 3 Mpc'' to 7.9 Mpc'? - and
deserves a special effort.

Scientific Aim

The following results are expected
from the Key Programme:

(1) An accurate distance to the Cen-
taurus group from various distance indi-
cators will establish the most distant
reliable milestone in the Universe.

(2) The Cepheids in one large Sc
galaxy and two small Im galaxies will
directly exhibit the metallicity effect on
the period-luminosity (P-L) relation,
which is crucial to derive a first-class
LMC distance from Galactic Cepheids.

(3) An intercomparison of the results
from Cepheids and other distance indi-
cators (novae, globular clusters, planet-
ary nebulae, brightest stars) is obtained.
This will allow to assign proper weights
to the distance indicators of the Virgo
cluster. With the cluster velocity with
respect to the Machian frame now at
hand'?, this will lead to a high-accuracy
determination of H,.

(4) The Centaurus group is prolific in
supernovae and its distance will provide
a fundamental calibration of the lumi-
nosity of supernovae of type la as stan-
dard candles (opening a direct, inde-
pendent route to H,,'® and other super-
novae.

(5) There is presently no distance from
primary distance indicators known for
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an E or SO galaxy (with the exception of
the peculiar E galaxy M32). The two SO
galaxies of the group should be impor-
tant to calibrate the D -o relation® and
the surface brightness fluctuation
method®.

(6) The gravitational pull of a galaxy on
the Local Group is proportional to its
apparent luminosity (if M/L = const.).
Because Cen A is roughly as bright as
the integrated Virgo Cluster, its de-
celerating effect of Av = Hgr — Vaps
(where r is the distance of the Centaurus
group and vqps the observed mean ve-
locity of that group [Vaps = 273 km s7',
corrected for Virgocentric infall]) is ex-
pected to be of the same order as the
local infall into the Virgo cluster'®. A
confirmation would greatly contribute to
our understanding of the correlation be-
tween (visible) density fluctuations and
peculiar velocities.

Strategy

For an evaluation of the feasibility of
the Key Programme a relatively large
distance is assumed, i.e. (m-M)ag ~ 29.0
and (m-M)” 28.8 (5.8 Mpc). The
angular separation of the galaxies,
which agree closely in redshift, suggests
a depth effect — sphericity assumed - of
07 4, but the multiple distance informa-
tion and the apparent association of
NGC 5128/UKS 1324-41 and NGC
5236/NGC 5264 will offer a good handle
to solve for any appreciable depth
effect.

The Key Programme will rely primarily
on the following distance indicators:

(1) Cepheids. The three late-type
galaxies will have an ample number of
Cepheids with P > 10% within one suit-

ably placed frame. 24 exposures in B,
taken at 2-day intervals (except during
bright time) are needed for the period
determination, The Cepheids have
mean magnitudes <mg=> = 26.1 (requir-
ing a detection limit of 27.0 at minimum)
and mg(max) = 25.2. If the group is
(improbably) more  distant  than
assumed, the P-L relation at maximum
light can be used solely with little loss of
accuracy'”®. For optimal control of inter-
national absorption additional plates in
V, R and | are needed, but because the
amplitudes are progressively smaller at
longer wavelengths 6, 6, and 4 ex-
posures, respectively, are here sufficient
to obtain reliable mean and/or maximum
magnitudes'.

(2) Novae. NGC 5128 produces ~30
novae per year'®. The search will be
done on V exposures because of their
large field and the high quantum effi-
ciency. Essentially all of the novae are
contained in four V frames, two on either
side of the dust lane. 45 exposures of
the four frames, spaced by 2 days (incl.
some grey time), will yield ~7 novae.
These novae will be searched for in real
time and must be followed in B (five
plates each, spaced by 2 days), be-
cause the luminosity-decline rate rela-
tion is locally calibrated only in B'7. The
fainter novae must be followed down to
m, = 25.0 with S/N = 10. No nova rate is
available for NGC 5236. If its distance is
as small as 3 Mpc, its absolute mag-
nitude would be only ~=19.5 and the
nova rate would be correspondingly
low. A search programme is therefore
postponed until a more accurate dis-
tance is known, which will allow to pre-
dict the success rate.

(3) Globular clusters, NGC 5128 has a

Not all visiting astronomers are so engulfed in their observational work that they have no time to enjoy the beautiful night sky at La Silla.
Susanne Hiittemesister from the Max-Planck-Institut fiir Radioastronamie in Bonn (Germany) is one of these and during an observing trip to the
SEST in late September 1990, she took the two photos shown here. On a moonlit night, the light from that orb is reflected in the SEST, and the
southern latitude of La Silla is indicated by the fact that the north celestial pole is below the horizon.



total population of 900 globular clusters
within 16:1'®, For a good distance deter-
mination they should be followed 2 mag
beyond the peak of their luminosity
function''?, i.e. Mg = -5 or mg = 24.0.
Their identification will rest (a) on statis-
tical subtraction of foreground stars and
background galaxies, and (b) on (partial)
resolvability. Because of the relatively
large number of foreground stars, a
large field must be surveyed, particularly
since it is not yet known down to which
magnitude the clusters will appear to be
resolved with the NTT. 16 blue frames
are needed, of which the inner six are
expected to be available from the nova
follow-up. Almost the entire field will be
covered by 6 V frames that are needed
for colour information. Scaling by
luminosity, 350 clusters within 100 are
expected for NGC 5102. This requires 9
blue and 4 V frames. The cluster popula-
tion of NGC 5236 must be much smaller
(~807). Here the cluster indentification
depends entirely on resolution. Nine
blue frames are requested under opti-
mal observing conditions for later
follow-up spectroscopy (this not being
part of the present proposal). Eventually
the globular clusters in this Sc galaxy
are decisive to test whether their
luminosity function depends on galaxy
type.

(4) Planetary nebulae. To establish the
luminosity function of planetary nebulae
for different galaxy types one central
frame in each of the five programme
galaxies is needed. For a reliable iden-
tification four exposures in the red
channel are required: [O Ill] 25007A-on,
45007A-off, Ha-on, and Ha-off. Judging
from the luminosity functions presented
for the Virgo Cluster®, the photometry
should be carried out down to 26.5 mag.
Because of the narrow filters grey time
is permissible.

(5) Brightest stars. The B and V
frames under (3) of the two S0 galaxies
are likely to resolve the brightest stars of
the red-giant tip; they will be valuable as
future distance indicators for E and SO
galaxies. Additional distance informa-
tion will be obtained from the brightest
blue and red stars®® of the three late-
type galaxies. They will be identified
from B, V colour magnitudes diagrams.
The necessary frames are obtained
under (1) and (3); only four additional V
frames are needed for NGC 5236.

Conclusion

The first nine half-nights have been
allotted to the Key Programme, begin-
ning in April, 1991. They will be devoted
almost entirely to the Cepheids. The de-
cisive test is to demonstrate that they
appear within the expected magnitude
range. In the positive case, even a pre-
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SEST Users’ Meeting and Workshop on
Millimetre-Wave Interferometry

The second SEST Users' Meeting will be held at ESO Garching on Wednesday 22 May
1991, and it will be followed by a one-day workshop on current developments in
millimetre-wave interferometry on Thursday 23 May. Further information can be
obtained from the Secretariat of the Science Division.

liminary Cepheid distance of the Cen-
taurus Group will allow to further op-
timize the strategy for the other distance
indicators.

Until the new generation of instru-
ments will become available on Space
Telescope, the NTT is probably the only
telescope with which the present pro-
ject can be carried out. If successful, the
project should also outline future av-
enues of the VLT.

It is obvious that the present pro-
gramme would have little hope of
success without the institution of the
Key Programme.
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