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Abstract The IAA RAS Correlator Center activities in
2021 and 2022 are described. All regular observations
of the Russian national geodetic VLBI programs were
transferred to the IAA in e-VLBI mode and correlated
using RASFX and DiFX correlators.

1 General Information

The Correlator Center is located in St. Petersburg, Rus-
sia, and maintained by the Institute of Applied As-
tronomy. The main goal of the Correlator Center is
the processing of the geodetic, astrometric, and as-
trophysical observations made with the Russian na-
tional Quasar VLBI network [1]. The Svetloe, Badary,
and Zelenchukskaya observatories are connected to the
Correlator Center by a 2-Gbps link. At present, the
RASFX and DiFX correlators are hosted and operated
by the Correlator Center.

In 2014, the Russian Academy of Sciences FX
(RASFX) six-station, near-real time GPU-based
VGOS correlator was developed. The correlator
software is installed on an HPC cluster with 85.34
Tflops performance, which contains 40 servers, each
equipped with two Intel CPUs and two Nvidia GPUs,
and is able to process up to a 96-Gbps input data
rate [2].

Since 2015, multiple versions of the DiFX software
correlator have been installed and run on the HPC clus-
ter.
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2 Activities during the Past Two Years

Starting in 2021, the Astrometric Radio interferometric
Correlator (ARC) was outaged and no longer used in
the routine processing. The observations carried out on
RT-32 are being processed with RASFX correlator.

At the end of 2020, RT-13 “Svetloe” was equipped
with a brand new digital acquisition system (DAS)
Multifunctional Digital Backend (MDBE). In 2022, the
MDBE was installed in parallel with the R1002M DAS
on RT-32 “Svetloe.” During the 2021–2022 we have
accomplished various compatibility tests using MDBE
firmware versions designed for different applications.
These experiments were processed by both RASFX
and DiFX correlators.

Three VGOS-compatible 13.2-m radio telescopes
(RT-13) located in Badary, Svetloe, and Zelenchuk-
skaya were used to carry out observations on a regular
basis. In mid-July 2020, we began experimenting on
scheduling regular one-hour geodetic observations us-
ing fixed Siderial Time as the session start time. Since
August 7, 2020 and until the end of 2021, we carried
out four two-hour S/X sessions and one-hour S/X/Ka
every day.

In 2022 we returned to the traditional approach of a
fixed UT start time and observed two one-hour S/X and
one 0.5-hour S/X/Ka sessions until May 2022. Since
May 2022 until the end of the year, we have carried
out six one-hour S/X sessions evenly distributed dur-
ing the day, and one 0.5-hour S/X/Ka session. S/X
observations were made using two 512-MHz band-
width frequency channels (IFs), one IF in each band;
S/X/Ka observations were made using four 512-MHz
IFs, single in S- and X-band, and two IFs in Ka-band.
The total recording rate was 4 Gbps and 8 Gbps for
S/X and S/X/Ka observations, respectively. In 2022 we
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have carried out four 24-hour experiments in S/X fre-
quency mode: in March, June, October, and December.
These experiments contain approximately 1,650 scans
and about 5,000 observations. The RASFX and DiFX
correlators were used to process the data of these ses-
sions.

In 2021–2022, we have done a series of experi-
ments aimed at space vehicle observations with our
RT-32 and RT-13 antennae in L- and X-bands. Data
processing was performed using the RASFX and DiFX
correlators and during post-processing we obtatined
high-precision VLBI observables: time delay and de-
lay rate. Some preliminary results were published [3].
RASFX software was refined to semi-automatical pro-
cess of space vehicle observations whose coordinates
are known with low accuracy. Processing of such data
by traditional methods is performed in two iterations
with clarification of initial models.

Finally, the Correlator Center also continued work
on testing the receiving and the recording equipment.
We have done a few observations in order to calcu-
late signal delay propogation stability and the influ-
ence of the equipment delay instability on the Uni-
versal Time determination [4]. Also, we have success-
fully performed on RT-13 one-hour source-tracking
sessions with hydrogen frequency standard and passive
frequency standard to check the possibility of applying
the passive one. These sessions were processed using
the RASFX correlator.

3 Staff

The list of the staff members of the IAA RAS Correla-
tor Center in 2021–2022 was as follows:

• Igor Surkis — lead researcher, software developer;
• Voytsekh Ken — GPU software developer, data

processing;
• Alexey Melnikov — DiFX processing, scheduler;
• Alexander Kumeyko — software developer, PhD

student;
• Vladimir Mishin — software developer, data pro-

cessing;
• Nadezhda Mishina — software developer, data pro-

cessing;
• Yana Kurdubova — software developer, data pro-

cessing;

• Violetta Shantyr — software developer;
• Vladimir Zimovsky — data processing lead;
• Mikhail Zorin — software developer, PhD student;
• Ivan Arnaut — software developer, PhD student;
• Ekaterina Medvedeva — data processing;
• Andrey Mikhailov — Field System support;
• Ilya Bezrukov — e-VLBI data transfer lead;
• Alexander Salnikov — e-VLBI data transfer.

4 Future Plans

In the upcoming years, we will focus on the following
tasks:

• routine processing of the geodetic observations;
• sessions for testing compatibility and stability of ra-

dio telescope equipment
• research on space vehicles signal processing meth-

ods;
• development of software features to increase the

level of automation of the processing.
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