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ABSTRACT. Since 1986, the URAN-4 radio telescope
has been operating at the Odessa Radio Astronomy
Observatory of the RI of the National Academy of Sciences
of Ukraine. The instrument is an element of a decameter
long-base interferometer, the radio telescopes of which are
located across the territory of Ukraine from west to east.
The radio telescope consists of a 128-element phased array
antenna with dimensions of 232.5x22.5 m. The instrument
operates in the 10-30 MHz range, and its receiving
equipment is capable of separating two polarization
components of the received signal. The radiation pattern of
the radio telescope is 2.7x22 degrees at 25 MHz. In the
interferometer mode, a resolution of 2 seconds is realized.
The instrumental complex of the radio telescope includes a
device for controlling the operation of the instrument.
Structurally, this device is made in the form of a separate
unit, in which a board with an ATMEL 8515
microcontroller is mounted with registers and a
communication circuit between the unit and a computer.
The device carries out, at a given time during the
observation period, a discrete movement in space of the
antenna directional pattern, sets the required attenuation in
the attenuator during calibration measurements. It also
allows you to adjust the current time of the computer using
GPS, controls the observation process.
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AHOTALIA. B  Opecwkili  pagioacTpOHOMIUHIH
obcepBaropii PI HAH Ykpainu, nounnarouu 3 1986 poxy
mpamroe  pamioreneckon  YPAH-4.  InctpymeHT €
€JIEMEHTOM JIEKaMeTPOBOTO JIOBro0a3oBoro
iHTepdepomeTpa, pagioTeNecKOH IKOro po3TaIloBaHi 1o
Teputopii Ykpainu i3 3axomy Ha cxii. PamioTenmeckorn
ckiamaerbess 3 128-ememenrtHOi (a3zoBaHOI aHTEHHOI
pemiTka 3 po3Mmipamu 232.5x22.5 m. [HcTpymMeHT mparttoe
B miama3oni 10-30 MI'm, i Horo mpuiimansHa amaparypa
3MaTHAa BUIUIATHA NBI IOJAPH3AIliifHI CKIQJAOBI CHTHAIY.
Jiarpama crpsMOBAaHOCTI PaIiOTENECKOITy CTAaHOBUTH HA
25 MIm 3x22 rpagycu. Y pexumi iaTrepdepomerpa

peamizyerbest  po3mip y 2 cekyHmu. Jlo ckiamy
amapaTypHOrO KOMIUIEKCY —PafiOTeNeCKONly BXOAUTH
MPUCTPIi YIIpaBITiHHS poboToro IHCTPYMEHTY.

KOHCTpYKTUBHO Lei NpHUCTpiH BHUKOHAHO Y BHIVISI
OKpeMoro OJIOKY, Y SKOMYy 3MOHTOBaHa IuiaTta 3 MiKpo-
konrposepoM ATMEL 8515 3 perictpamu ynpaBiiHHs, Ta
CXeMH 3B's3Ky OJI0KY 3 KoMIT'totepoM. [IpucTpiii 3aiiicHIOE

y 3aJaHHUM dYac y MepioJl CIOCTEPeXeHb, NUCKPETHE
MEepeMIllICHHsT y MPOCTOpi  Jiarpamu  CIPSIMOBAHOCTI
AHTEHH, 3MIMCHIOE YCTAaHOBKY HEOOXiIHOTO 3aracaHHs y
arTeHroatopi mia uac KamiOpyBaNbHHX —BHUMIPIOBaHb.
Jlo3Bonste Tak caMoO 3IIHCHUTH KOPHUTYBaHHS TOTOYHOTO
yacy KoMmm'totepa 3a curHamamu GPS, Ta KoHTporoe
MIPOLIEC CIIOCTEPEIKEHb.

Karouosi
aHTeHa.
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Low-frequency radio astronomy is currently being
widely developed. It is worth mentioning already built
instruments such as Lofar, NenuFAR, the Uran
interferometer, UTR-2 and the GURT radio telescope (RT)
under construction. For most low-frequency instruments,
the antennas are, of different design, phased antenna arrays
with discrete control in space directional patterns. Eachof
these instruments is equipped with radiometers with
various receiving and recording equipment and systems for
controlling the operation of radio telescopes.

Since 1986, the URAN-4 radio telescope has been
operating at the Odessa Radio Astronomy Observatory of
the RI of the National Academy of Sciences of Ukraine.
The instrument is an element of a decameter long-base
interferometer (VLBI), the radio telescopes of which are
located across the territory of Ukraine from east to west [1].

The URAN-4 radio telescope consists of 128 broadband
turnstile vibrators and is a phased antenna array with
geometric dimensions of 232.5 x 22.5 m. It operates in the 10-
30 MHz range and is capable of separating two polarization
components of the received signal. The radiation pattern of the
radio telescope is at a frequency of 25 MHz - 2.7 x 22 degrees.
In the VLBI mode of the interferometer, a resolution of 2
seconds is realized. At the same frequency, the instrument's
sensitivity in the 14 kHz band is 100 Jy, in the interferometer
mode, a sensitivity of about 10 Jy is realized.

The receiving equipment of the radio telescope consists
of two sets. One of which, equipped with a frequency and
time standard, is used only for VLBI measurements.
Another set is represented by a radiometer, which allows
the radio telescope to operate in an independent mode. This
radiometer operates at two frequencies 20 and 25MHz. At
the same time, it can be used to isolate the received signal
in different modes: in modulation mode, total, difference
and semi-antenna. In all these cases, various mathematical
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combinations are used with the signals received from the
two halves of the radio telescope antenna.

Four superheterodyne receivers with a bandwidth of 250
kHz are used as receiving devices of the radiometer. These
receivers use synthesizers as local oscillators, which allow
them to be tuned to interference-free ranges. A feature of
this radiometer is that the incoming signals from the
receiving devices are directly digitized at its inputs by a
four-channel ADC. All their subsequent transformations
are carried out in digital form. As a result, all digital
processing of the received signal occurs in two stages.
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Figurel: Scheme a device for controlling the operation of
the radio telescope: 1 — Observation plan; 2 — Computer;
3 — GPS; 4 — Microcontroller; 5, 6, 7 — Control registers
RT; 8 — Main control program; 9 — Test the operability of
the RT.

The high-frequency part is carried out in hardware, then
intermediate data packets are formed, which are transmitted
to a computer, where processing is completed in real time.
Its results are recorded on the disk and on the monitor screen.

The instrumental complex of the radio telescope also
includes a device for controlling the operation of the
instrument. Structurally, this device is made as a separate

unit. It contains a board with an ATMEL 8515
microcontroller with a circuit for connecting the unit with
a computer and with registers. They are used to control the
operation of the radio telescope.The device carries out,
during the observation period at a given sidereal time,
discrete movement in space of the antenna directional
pattern. Sets the required attenuation in the attenuator
during calibration measurements. Allows you to correct the
current computer time using GPS signals. Controls the
monitoring process, recording the current working
information to disk and displaying it on the monitor screen.
Helps to carry out routine maintenance.

All actions of the control device are carried out on the
basis of the upcoming observation plan drawn up by the
operator. This plan is entered into the computer and,
according to it, the above devices and processes are
controlled. The working process itself is carried out by
means of the developed working computer programs:
microcontroller control program, computer time correction
program and directly the main program, which manages the
entire measurement process and the recording of current
operating information.

Conclusion

The device has been in operation as part of a radiometer
for several years and has shown reliable and efficient
operation.
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