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METHODOLOGY FOR VERIFICATION OF SPHERIACAL
RADIOTELESCOPE SURFACE ADJUSTMENT RESULTS

The spherical antenna adjustment is the procedure which starts with the identifica-
tion of the difference between the antenna’s geometric and electrical axis. Misalignment of
the axis is generally caused by antenna reflector surface roughness. In this paper, the
methodology of ROT-54/2.6 radio telescope’s antenna surface roughness estimation is
studied. The methodology can be used as a verification mechanism for the adjustment
already done. A laser rangefinder is considered as a measuring device for that purpose.
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Introduction. The ROT-54/2.6 located in Armenia designed by P. M.
Herouni [1] is a spherical antenna which consists of 3600 solid panels. Ruze [2]
analysis shows that the reflector surface errors of /16 decrease the gain about half
of the maximum achievable. In order for the ROT-54/2.6 radio telescope’s antenna
to operate in sub millimeter wavelengths, the surface panels should be adjusted to
the shape of a sphere greater than 100 um.

This paper studies the methodology of estimating the ROT-54/2.6 antenna’s
surface deviations from the given form of the reflector. The methodology can be
used as a verification mechanism after the surface adjustment.

Method description. The ROT-54/2.6’s antenna surface consists of a set of
solid panels carried by the supported structure. The panels themselves are not flat
and repeat the shape of the sphere. To estimate the antenna’s surface deviations
from the given form of the reflector, the distances between the panel corners from
the center of the sphere must be measured. The detailed procedure of the ROT-
54/2.6’s antenna’s sphere center determination is examined in paper [3]. As a
measuring device a laser rangefinder attached to the rotatable member is chosen
which consists of two servomotors. The laser rangefinder measurement precision
should be less then 0.5 mm. Servomotors should be capable of rotating in
azimuthal and elevation directions at 360 and 180 degrees accordingly. The
rotatable member with the carrying laser rangefinder should be placed in the
intersection of the axis north - south and the main axis of the antennas sphere as
shown in Fig.1.
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Fig. 1. The ROT-54/2.6 schematic view with a laser rangefinder placed in the center

The rotatable member’s servomotors should be able to navigate the laser
rangefinder beam to each panel corner, thus the movement step should correspond
with the panels’ length and height. The Measurement procedure is shown in Fig.2.
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Fig. 2. Measurement procedure

The simulation example has been implemented in LabVIEW programming
environment, simulating the measurement from the four corners of the surface
panels and plots them on a graph. If the panel is placed in the shape of a sphere
precisely, the resulting plot should look like a straight line as all the corners of the
panel are equally removed from the center. In the simulation example, added
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random errors are in the range between (0 + 10) mm for each simulated
measurement. The N simulation result is shown in Fig.3.
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Fig. 3. The N - th panel's corner distances from the center

In Fig.4 the multiple measurements’ result plotting on the same graph is
shown.
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Fig. 4. Multiply panels measurement

In Fig.5, the user interface of the simulation software is demonstrated.
The Interface shows information about N-th measurement, as well as all
measurements on a graph and a numerical table.
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Fig. 5. Simulation application interface with results
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Conclusion. The key point of bringing the radio telescope operation into
submillimeter wavelengths is to estimate and eliminate the reflector surface
deviations from the given form. In this paper, the methodology for verifying the
antenna’s surface adjustment results is studied based on the principle that in
case of ideal panel placement, the corners of the panels should be removed
from the center of the ROT-54/2.6 antenna’s reflector equally. The
methodology itself is not enough for the antenna’s complete adjustment and
should be used in conjunction with other methodologies.
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METOJ0JIOI'Us IPOBEPKMU PE3YJIbTATOB IOCTUPOBKHU
COEPUYECKOI'O PAJIMOTEJIECKOITIA

INox r0cTHPOBKOW OOBIYHO MOHUMAIOT IIPOLIECC 00ECIIEUEHUS COOTBETCTBUS HAIPaB-
JICHUS HIIEKTPHYECKOH OCH aHTEHHBI C ITOKA3aHUAMU O MOJOKEHUH KOOPAUHATHOH CHCTEMBI
aHTeHHbl. HecoBmaseHns oceil B OCHOBHOM BBI3BaHBI Ae(OpMALMAMH IIOBEPXHOCTH OTpa-
JKaTeJsd aHTeHHBI. PaccMOTpeHa MeTooJI0rMs IPOBEPKU PE3YJIbTaTOB FOCTUPOBKH aHTECHHEI
POT-54/2.6. B xauecTBe M3MEPUTEIHFHOTO YCTPOMCTBA paCCMOTPEH JIA3EPHBINA AaTbHOMED.

Knrouegwie cnosa: u3MepeHus aHTEHH, FOCTUPOBKA OTPAXKaTeNIsl, ONTUYECKUH METOZ.
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