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Major revisions since the 2022B semester

o Detailed conditions on the usage of Nobeyama 45-m telescope is described (Sec-
tions 3.1.1 and 4.5)

o Instruction on schedule preparation using NRAO sched (Section 5.1.1)

« Instruction on data reduction recipes (Section 5.3.1)
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1 Introduction

This document describes the current observational capabilities as of 2022 April, and
available observing time of the East Asian VLBI Network (EAVN). EAVN is the in-
ternational collaborative VLBI array operated by Korea Astronomy and Space Science
Institute (KASI), National Astronomical Observatory of Japan (NAOJ), Shanghai As-
tronomical Observatory (SHAO; China), Xinjiang Astronomical Observatory (XAO;
China), Yunnan Observatories (YNAO; China), and National Geographic Information
Institute (NGII; Korea).

EAVN invites proposals for open-use observations to be carried out from September
1, 2022 to January 15, 2023 (2022B semester). The total observing time of 500 hours is
provided for EAVN open-use operation to proposers, while the available machine time
of each telescope is different between each other. Please refer to Table 9 in Section 3
for more details.

In the 2022B semester, EAVN is operated using 16 telescopes, all four telescope of
VERA, Nobeyama 45-m, Takahagi 32-m, Hitachi 32-m, and Yamaguchi 32-m telescopes
in Japan, 3 telescopes of KVN and Sejong 22-m in Korea, Tianma 65-m, Sheshan 25-m,
Nanshan 26-m, and Kunming 40-m telescopes in China. Sejong 22-m antenna became
a new member of EAVN from the 2022A semester for the K and Q-band observations
as a shared risk mode. Figure 1 shows location of EAVN telescopes which participate
in open-use observations of EAVN in the 2022B semester.

This status report summarizes general information about EAVN and the perfor-
mance of each telescope/array, and how to prepare and submit proposals for EAVN.
Please refer to the latest report for the overall performance of EAVN [4].

2 System

2.1 Array

In the 2022B semester, 16 radio telescopes (KVN 3 21 m, VERA 4 20 m, Nobeyama
45 m, Takahagi 32 m, Hitachi 32 m, Yamaguchi 32 m, Tianma 65 m, Sheshan 25 m,
Nanshan 26 m, Kunming 40 m, and Sejong 22 m) are available for EAVN open use, as
shown in Figure 1. Sejong 22 m antenna participates in the EAVN observations from
the 2022A semester for the K and Q-band observations as a shared risk mode. Three
observing frequencies, 6.7 (C-band), 22 (K-band) and 43 GHz (Q-band), are opened in
the 2022B semester.

KaVA (KVN and VERA Array) is a core array of EAVN, which consists of 7 an-
tenna sites in VERA-Mizusawa, VERA-Iriki, VERA-Ogasawara, VERA-Ishigakijima,
KVN-Yonsei, KVN-Ulsan and KVN-Tamna with 21 baselines in 2022B. The maximum
baseline length of KaVA is 2270 km between VERA-Mizusawa and VERA-Ishigakijima
stations, and the minimum baseline length is 305 km between KVN-Yonsei and KVN-
Ulsan stations. The maximum angular resolution expected from the baseline length of
KaVA is 6.0 mas for C-band (VERA-Ogasawara — KVN-Ulsan baseline), 1.2 mas for
K-band and about 0.6 mas for Q-band. The maximum angular resolution is improved
to be 2.4 mas at C-band and 0.55 mas at K-band for EAVN (the longest baseline
of 3874 km for VERA-Ogasawara — Kunming and 5100 km for VERA-Ogasawara —
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Figure 1: Location of EAVN sites, including the Korea-Japan Correlation Center at
KASI (Korea) and Mizusawa VLBI observatory (NAOJ, Japan), overlaid on ‘the Blue
Marble’ image (credit of the ground image: NASA’s Earth Observatory).

Nanshan baseline, respectively), and that at Q-band was identical to that of VERA
(0.63 mas for VERA-Mizusawa — VERA-Ishigakijima baseline) for the full-array of
EAVN. Sejong 22-m telescope newly participates in the open-use program from the
2022A semester, resulting in making the minimum baseline length in EAVN of 120 km
between Sejong and KVN-Yonsei stations. The geographic locations and coordinates of
EAVN antennas in the coordinate system of epoch 2009.0 are summarized in Table 1.
Figures 2 and 3 show examples of U0 plane coverage for KaVA and EAVN;, respectively.
Figure 4 shows the elevation angle of each EAVN antenna as a function of hour angle.

The coordinates and averaged velocities of KaVA sites in Table 2 are predicted values
at the epoch of January 1, 2018. Reference frame of these coordinates is ITRF2014.
The rates of the coordinates of Mizusawa, Iriki, Ogasawara and Ishigakijima are the
average value of change of the coordinates from April 16, 2016 to May 26, 2018, after
the 2016 Kumamoto Earthquake (Mj = 7:3). The 2011 off the Pacific coast of Tohoku
Earthquake (Mj = 9:0) brought the co-seismic large step and non-linear post-seismic
movement to the coordinates of Mizusawa. Co-seismic steps of the coordinates of
Mizusawa are dX = 2:0297 m, dY = 1:4111 m and dZ = 1:0758 m. The creeping
continues still now, though decreased. The changes of coordinates by the post-seismic
creeping are dX = 1:2148 m, dY = 0:6402 m and dZ = 0:3042 m in total from
March 12, 2011 to January 1, 2020.






