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Gravitational Lenses

The Nordic Optical Telescope monitors gravitational lenses with high resolution. The figure
shows one such example, the gravitational lens QSO 2237+0305 (the Einstein Cross) as observed
by T. Korhonen and B.R. Pettersen. Seeing was 0.4 arcsec and exposure time 4 minutes.

Full report by Rolf Stabell on page 5.
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Coordination of Instrumentation for the NOT

In its original version, the Nordic
Optical Telescope was completed in
1989. Already before, much work at
Nordic institutes had been devoted
to construction of auxiliary instru-
mentation for the telescope. These
efforts have continued. As a result,
there are today at Cruz del Fraile a
number of instruments available for
the community of observers.

In total, ten instruments have either
passed or are about to pass the com-
missioning phase. Three instruments
are entering this phase. Another few
areunder construction and approach-
ing commissioning, at the same time
as plans for future instruments are
developing.

Scientific coordination of auxiliary
instrumentation was conducted by
the Scientific Technical Committee
(STC) already long before the tele-
scope was assembled at Cruz del
Fraile. In fact, STC formulated a plan
for NOT instrumentation as early as
1986.

As the amount, sophistication and
complexity of auxiliary instrumenta-
tion increases, so does the need for
technical coordination. Instruments
must be reliable, produce the data
required, interface well to the tele-
scope and be easy to maintain and
modify. To safeguard these qualities,
NOT Council decided in its meeting
at Roque de los Muchachos in Octo-
ber 1991 to place the responsibility
for technical coordination of auxiliary
instrumentation with the Nordic Tel-
escope Group.

Accordingly, if you are planning,
working on or finishing some instru-
ment intended for the NOT, you are
strongly encouraged to contact the
Nordic Telescope Group. A telephone
call to the group could easily save
you a lot of problems and money. In
addition, it could give you a better
result. Finally, do not forget that the
group has solid experience in high
technology equipment and can be
convinced to participate in projects
in a number of ways.

Editorial

Astronomy maintains its role as a
science of high activity and high pro-
duction of new knowledge. This is a
worldwide phenomenon, in which
Europe has an important part. Fron-
tiers are moved at remarkable pace.
Among other things, new problems
call for more powerful tools. Such
tools, muchindemand, are telescopes
and auxiliary instruments but also,
and very much so, devices enlarging
the capacity of telescopes.

The first Keck 10 m telescope ap-
proaches completion, The European
Southern Observatory (ESQ) 16 m VLT
makes good progress. The Japanese
8 m telescope advances rapidly. In
addition, development work is abun-
dant for other large telescopes. This
includes the Large Earth-based Solar
Telescope (LEST).

As compared to telescopes now in
operation, the new ones are larger
but also more sophisticated. To a
considerable extent, the novel fea-
tures under development are fully
applicable also to telescopes already
completed, atleastthose constructed
around modern concepts. Active and
adaptive optical systems are striking
examples.

In parallel to the construction of new
telescopes and new telescope fea-
tures, development of novel auxiliary

instruments is an important part of
present efforts. Instruments much in
demand respond to needs for im-
provedimaging at higher spatialreso-
lution, of larger fields and with wider
spectral coverage but also for
spectroscopy of both fainter objects
at reasonable resolution and of
brighter targets at very high resolu-
tion.

Naturally, our project takes part in
this development. Evidently, we like
to see our role as an active one. And
activity is certainly there. In this is-
sue, evidence is provided. New sci-
ence programmes open up. Some of
them have already produced smash-
ing data, others are emerging. New
projects in progress aim at further
improvement of facilities. Plans for
the near future are abundant. Not
withstanding, present gadgets con-
tinue producing data of ever higher
quality. A small article some pages
ahead bears witness on new record
image quality.

Another, and most positive, sign of
our activities, is the continued pres-
sure of applications for observing time
with the NOT. The number of appli-
cations arriving in early January this
yearishigherthanever. Andsoisthe
quality of applications. After all, this
is what it is all about.

| observations at optical and infra-

The Nordic Optical Telescope
(NOT) Scientific Association was
founded in 1984 to construct and
operate a Nordic telescope for

red wavelengths. Associates are
Statensnaturvidenskabelige forsk-
ningsrad, Denmark, Suomen Aka-
temia, Finland, Norges almenviten-
skaplige forskningsrad, Norway,
and Naturvetenskapliga forsk-
ningsradet, Sweden. Executive
bodies are the Council and the Di-
rectorate. Advice and assistance
is provided by an Observing
Programmes Committee and
Scientific-Technical Committee.

The Nordic Optical Telescope is a
2.56 m telescope with altazimuth
mounting and Cassegrain focus!
The primary mirror has afocalratio '
of /2.0, the combined optical
system a corresponding focal ratio
off/11.0. The telescope is installed
at Cruz del Fraile, Observatorio del
Roquedelos Muchachos, La Palma,
Islas Canarias. Geographical
longitude is 17° 52' 59.7" West,
geographical latitude 28°45' 20.5"
North, and altitude 2382 metres
above sea level.
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The Nucleus of the Cygnus
A Galaxy

M. Vestergaard (Copenhagen Univ.
Observatory and Kapteyn Astron.
Inst.) P.D. Barthel (Kapteyn Astron.
Institute, Groningen, Netherlands)

First Investigations
Since its identification in the early
fifties, the powerful radio galaxy
Cygnus A has served for many inves-
tigations, both in radio and optical
wavebands. The double morphology
of the very powerful radio source in
the Cygnus constellation was dis-
covered by Jennison and Das Gupta
953), and an accurate radio posi-
#fon by Smith led to the identification
with a moderately faint (V = 16.2)
galaxy by Baade and Minkowski
(1954). Using several bright narrow
emission lines, these authors also
determined the redshift of the galaxy
(cz =16830 kmn/sec, or z = 0.056), and
they furthermore noted the double
optical appearance of its central re-
gion.

More Recent Studies
Among subsequent important radio
studies are the observations with the
Cambridge b km array (Hargrave and
Ryle 1974), in which a weak radio
core coincident with the optical gal-
axy was discovered, and the VLA
observations by Perley et al. (1984),
evealing afaintjet feeding the North-
‘estem lobe.
Arecentreporton VLBIobservations
of the milliarcsec scale jet in the
Cygnus Aradio coreis given by Carilli
et al. (1991). On the basis of these
radio studies, Cygnus A can be clas-
sified as a prototypical Fanaroff and
Riley Class 2 (FR2 - powerful, edge-
brightened) radio galaxy, its radio
axis oriented at a substantial angle
with the line of sight. As for impor-
tant studies in the optical, Van den
Bergh (1976) obtained line-free con-
tinuum plates, again drawing atten-
tion to the double optical nucleus.
The analogy to the famous Cen A
galaxy NGCb5128 with its prominent
dust lane, was pointed out by
Kronberg etal. (1976) and Osterbrock
(1983).

Nature of the Cygnus A Galaxy
In spite of these various investiga-
tions, there is still considerable de-

bate about the nature of the Cygnus
A galaxy. The earliest interpretation
was to identify the galaxy with a
merger remnant. This ,colliding
nebulae® (Baade and Minkowski
1954) hypothesis, based on the dou-
ble appearance of the central regions
of the galaxy, was succeeded by the
dust-lane (¢f NGC5128) hypothesis.

Recent results from polarization
imaging studies (Tadhunter et al.,
1990), as well as the notion that the
galaxy center displays extended re-
gions of nonstellar continuum radia-
tion (Pierce and Stockton, 1986) sug-
gest identification of the galaxy nu-
cleus with a bipolar reflection

nebula. This model is particularly in-
teresting as Barthel (1989) has pro-

posed that indeed all luminous FR2
radio galaxies may harbour quasars
in their nuclei, obscured by
anisotropically distributed dust.
Such unification theories are cur-
rently of great interest.

We have obtained NOT images in V,
R, I, and Z of the Cygnus A galaxy
under good seeing conditions. These
results allow us to shed more light on
the nature of this intriguing object.

Improved Imaging with the NOT
The best images made so far of the
Cygnus A galaxy were produced with
the 2.2 m telescope at Mauna Kea,
Hawaii. Using a computer-controlled
active mirror autoguider, Thompson
(1984) was able to squeeze theimage

Figure 1: 15 minute R-band image of the Cygnus A field. The galaxy is located

more or less between the two brightest stars. Note the hexagon of stars
around the central regions of the galaxy. Only these central regions are shown

(choice of gray scale transfer function).






