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THE ROBOTIC AND REMOTELY CONTROLLED TELESCOPE AT THE

UNIVERSITY OF ATHENS OBSERVATORY

K. Gazeas1

RESUMEN

Un telescopio remoto completamente automatizado incluyendo un sistema de control de cúpula se instaló en
el Observatorio de la Universidad de Atenas (UOAO) en Agosto de 2012. Fue construido en el Laboratorio de
Óptica y Astronomı́a Aplicada de la Universidad de Atenas al que se le incorporó la automatización necesaria
para realizar las observaciones y la adquisición de datos. El sistema demostró ser robusto y sin fallos de
importancia hasta la fecha, posibilitando su uso a los astrónomos desde cualquier lugar, a través de la red. El
número de noches de observación ha aumentado de manera significativa después del primer d́ıa de observaciones
remotas hasta llegar a 280 noches (77% anual), la mitad de las noches de alta calidad fotométrica. La instalación
favorece proyectos de larga duración como monitorización de blázares y variables de largo periodo en general.

ABSTRACT

A fully automatic remote telescope and dome control system has been installed at the University of Athens
Observatory (UOAO) in August 2012. It was constructed in the Laboratory of Astronomy and Applied Op-
tics of the department and incorporated the already existing automation for observations and data gathering
techniques. The system proved to be reliable and functions faultlessly up to date, enabling the astronomers
to observe remotely from any place, using the network. The observing nights have been increased significantly
after the first year of remote operation, reaching the number of 280 observing nights per year (77% annual
usage), half of which are characterized as photometric nights of highest quality. This utility favours long-term
monitoring projects of blazars and long periodic variables in general.
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1. INTRODUCTION

Stellar photometry is an essential tool in observa-
tional astrophysics, where small telescopes still have
major contribution. This is a result of the ability of
small telescopes to be occupied on long-term mon-
itoring projects of stellar variables in general. The
University of Athens Observatory serves the Physics
Department since January 2000. Several research
and educational projects have been conducted, in-
cluding photometric and spectroscopic observations
of variable stars and extragalactic objects, as well
as educational events for students and public. Stel-
lar photometry is a key method for retrieving in-
formation from celestial objects. In various cases
long photometric runs are necessary in order to fol-
low long-term light variations, which are interrupted
by daytime. On the other hand, long occupation of
a telescope for a single target is not the optimum
use of a large facility. Continuous observations ev-
ery night are not always easy to occur, either due to
weather conditions or unavailability of the observers.

1Department of Astrophysics, Astronomy and Mechanics,
University of Athens, GR 15784 Zografos, Athens, Greece
(kgaze@phys.uoa.gr).

The Observatory hosts a 0.4 m f/8 Cassegrain tele-
scope and belongs to the class of robotic telescopes
(Fig.1). Capabilities of this telescope were increased
when a remote-controlled mechanism was installed in
August 2012, after 12 years of operation. The main
computer at the control room could be accessed re-
motely and almost all functions (CCD camera, tele-
scope and dome) could be controlled. Despite the
remote telescope operation there was still a need for
the observer to be present while opening and closing
the dome. This fact prompted to try the telescope
and dome control entirely remotely. The telescope is
now fully operational from a distance, and became
the first fully robotic and remote controlled telescope
belonging to a Greek institute.

2. DESIGN AND CONSTRUCTION

Constructions took place in August 2012 in the
Laboratory of Astronomy and Applied Optics of the
Physics Department, after a thorough study of the
existing electro-mechanical installation of the dome
and the necessary modifications needed to be done,
in order to operate the telescope remotely. The plan
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Fig. 1. The University of Athens Observatory with telescope and instruments inside the 5-m dome.

Fig. 2. Annual statistics of telescope usage after 15 years of operation (left). After mid-August 2012 the observatory
became remotely controlled, resulting in a rapid increase of observing nights. Sample light curve from the continuous
monitoring of Mrk421 (right) for a total of 370 days (2013-2014) in R-band. Luminosity variations are cross-correlated
with space data and/or other monitoring campaigns in a wider range of energies.

was to build new or modify the existing electro-
mechanical setup, which enables the observer to open
and close the dome from a distance, control the
telescope and CCD camera and eventually perform
photometric observations with the above equipment
remotely. Since the dome rotates during observa-
tion, it is not possible to be connected permanently
with the electrical installation of the building. We
adopted brush connectors which are a simple solu-
tion of the issue. In order to ensure a safe oper-
ation, the electrical connection is activated only at
two dome azimuth positions, acting as open and close
switches. When the dome moves in a different posi-
tion the electrical connection is disabled. Automatic
scripts and updated software helped significantly in
performing photometric and spectroscopic observa-
tions over the years. This is reflected in the continu-
ous increase of observing nights through time. After
installing the Auto Dome Remote Control System
in 2012, the observing nights increased dramatically
(almost doubled). The record holder in 2013 reached
280 useful nights (77% of annual usage), out of which
55% were photometric nights of excellent and very
good quality. The histograms in Fig.2 (left) show
graphically the statistical results of the first years of
remote telescope operation.

3. CONCLUSIONS

The constructed and modified remote control sys-
tems proved to be reliable through the years. Since
18 August 2012 the Auto Dome Remote Control Sys-
tem operates successfully. With a few indispens-
able electro-mechanical modifications the full con-
trol of the observatory (dome, telescope, CCD cam-
era, focuser or other instruments) can be established
through network. A robotic telescope which oper-
ates remotely and fully automatically can be used
in monitoring celestial targets which vary in a time
scale of weeks or months. Fully remote observations,
in turn, favour significantly the long-term monitor-
ing projects of blazars and long periodic variables
in general (Fig.2 right). Results and statistics after
the first year of successful remote observations and a
real-time instrumental operational performance were
presented in a seminar meeting at ESA/ESTEC in
Noordwijk, Netherlands in 2013, where members
of the Research & Scientific Support Department
(RSSD) used the remote controlled observatory and
saw its capabilities in action.
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