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use I2C and a PIC with firmware developed at the IGN-
CDT which is addressable via Ethernet.

Our control system provides several monitor-
ing tools, individual graphical applications, and a
command line shell which allow full control of the
telescope for single dish observations.

For VLBI observations, the communication be-
tween the Field System and the control system is done
at the Field System computer through shared memory.
A C++ component runs in the Field System computer
and reads FS local and global variables from the
shared memory area and, according to the content of
those variables (of which some work as semaphores),
commands the antenna and receivers. Information
from the antenna is also written onto shared memory
by this component so that it is available for the Field
System in real time. This method is fast and easy
to implement, but it requires that the Field System
and the control system, including the ACS, use the
same version of the operating system, Debian 6.0.9
(“Squeeze”) at the time of this report. In order to
decouple the requirements for the FS and the ACS,
so that they work in independent computers, we
plan to investigate alternatives such as XML-RPC or
e-RemoteCtrl (Ettl et al., 2012).

A simple snapshot of the architecture is displayed
in Figure 1.

3 Basic Tests

During the comissioning of the telescope and the
development of the control software, we performed
basic tests to verify the correct behavior of the an-
tenna. These tests included measuring the maximum
speed in azimuth and elevation for different position
separations, pointing scans at several elevations and
tracking of a radio source. The maximum measured
azimuth and elevation speed is 12 degrees/second
and 6 degrees/second respectively. Acceleration is 6
degrees/second2. Figure 2 shows the measurement
when moving the antenna from azimuth 225 degrees
to 45 degrees.

Tracking measurements have also shown that under
low wind (less than 4 m/s), tracking errors are below
4 arcseconds peak to peak during a time interval 30
seconds long (see Figure 3).

Fig. 2 Azimuth change, velocity, and acceleration versus slew
time.

Fig. 3 Elevation versus azimuth while tracking a source for 30
seconds. Wind speed is 3 m/s.

Pointing scans at two different elevations show that
the system performs as expected. The length of the hor-
izontal arms depends on the elevation and results in
equal arm length when using the source as the center
of the reference system. Figure 4 shows the position
of the antenna during a pointing scan composed of one
azimuth drift and one elevation drift at 52 degrees ele-
vation. It is important to distinguish between azimuth
offsets in the encoder reference system and azimuth
offsets in the sky, also known as “azimuth collimation”
at some telescopes.

Once these basic tests were accomplished, more
complex observations were performed. In particular,
first light was achieved on February 2014 towards the
sun at X band with a warm receiver. Figure 5 shows a
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