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The Jingdong Radio Telescope (JRT) is a 120-meter fully steerable radio tele-
scope currently under construction in Jingdong County, Yunnan Province, China.
Located at a relatively low latitude (24.5°N), the JRT will enable observations
of nearly 90% of the sky. Equipped with two broadband single-pixel receivers
covering 1-8 GHz and 6-18 GHz, and a powerful digital backend, the telescope
will support single-dish studies of various radio sources—particularly millisecond
pulsars for enhancing the detection of nanohertz gravitational waves. In addition
to single-dish capabilities, the JRT is expected to contribute approximately 800
hours annually to international Very Long Baseline Interferometry (VLBI) obser-
vations via a standard VLBI backend. When operating in conjunction with the
phased-up SKA-Mid, the JRT will significantly enhance the technical and scien-
tific capabilities of existing VLBI networks. This paper presents a comprehensive
overview of the JRT’s VLBI module and explores its potential to improve joint
VLBI observations with current VLBI networks. Our analysis suggests that co-
ordinated VLBI observations involving both the SKA-Mid and the JRT have the
potential to significantly advance the field. For early sciences, we also highlight a
few highly promising scientific cases, e.g. measuring the distance to PSR J0437-
4715 with <1 ly accuracy and exploring jet formation with an event-horizon-scale
resolution in M60*.
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1 Introduction

Yunnan Observatories, Chinese Academy of Sciences, has conducted a systematic site survey since
2009 to find an optimal location for a next-generation large-aperture radio telescope at centimeter
wavelengths. After evaluating 20 potential sites in Yunnan Province, Xujiaba in Jingdong County
(Pu’er City) emerged as the best choice for this new establishment. Officially started in 2020, the
project is known as the Jingdong Radio Telescope (JRT, Wang et al., 2022). Once finished in 2028,
JRT, with a diameter of 120 m, will rank as the largest fully steerable radio telescope worldwide
(see Fig. 1).

Figure 1: Concept image of the Jingdong 120-m radio telescope and the observatory layout.

The main focus behind the development of JRT is pulsar science, but it is also designed with the
flexibility to accommodate various other astronomical and astrophysical researches. The observing
frequencies are expected to cover ranges from 0.1 to 18 GHz. Located at a relatively low latitude
of 24.5°N, JRT provides better sky coverage than many telescopes located further north. This
capability allows it to significantly complement international facilities such as the 100-m Effelsberg
(Wielebinski et al., 2011) in Germany and the Green Bank Telescope (White et al., 2022) in the
USA.

In addition to its role as a standalone instrument for high-precision pulsar timing, JRT will play
a critical role in international Very Long Baseline Interferometry (VLBI) networks. As a large
and sensitive southern station, JRT is expected to significantly enhance array sensitivity, optimize
uv-coverage, and improve angular resolution. In particular, its synergy with SKA-Mid (Braun
et al., 2019) will enable transformational VLBI sciences on compact radio sources. This paper
presents the design and specifications of JRT, evaluates its potential contributions to VLBI imaging
performance, and outlines its major scientific goals.
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2 Jingdong 120-m Radio Telescope

2.1 The optimal location with 90% sky accessibility

The JRT is being constructed in Xujiaba, located in Jingdong County, Yunnan Province, China.
The antenna coordinates are 24.5° N and 101.0° E at an altitude of approximately 1,900 meters.
This location was selected after a comprehensive environmental assessment campaign that included
studies of radio frequency interference (RFI), atmospheric stability examinations, and accessibility
and infrastructure reviews. This area is characterized by a sparse population, very little industrial
presence, and relatively stable weather conditions. Therefor, it is an optimal radio-quiet site for
conducting sensitive astronomical observations.
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Figure 2: Known pulsars and their visibility from some large radio telescopes (Wang et al., 2022). Black
dots indicate discovered pulsars. The shaded blue area denotes the sky coverage of the Five-hundred-meter
Aperture Spherical Telescope. The blue line segment marks the northern sky observation limit of the Parkes
64-m radio telescope (Hobbs et al., 2020). The dashed lines in dark blue, steel blue, navy and purple signify
the observation limits of Effelsberg 100-m radio telescope (Wielebinski et al., 2011), Green Bank 100-m
radio Telescope (GBT, White et al., 2022), Qitai 110-m radio Telescope (QTT, Wang, 2014), and JRT in the
southern sky, respectively. The position of the center of the Milky Way is marked by a five-pointed star.

Fig. 2 demonstrates the sky coverages of the JRT and several other major radio telescopes. Positioned
at a relatively low latitude, the JRT is capable of observing celestial bodies within the declination
range of approximately —60° to +90°. This capacity allows the JRT to view nearly 90% of the sky,
incorporating the Galactic Center and much of the southern sky, areas not accessible to significant
northern hemisphere facilities such as Effelsberg (100 m, 50°N, Wielebinski et al., 2011) and the
Green Bank Telescope (GBT, 110 m, 38°N, White et al., 2022). The low-latitude FAST (25°N,
Jiang et al., 2019) has relatively small sky coverage because of its special design. In addition, as
a fully steerable steerable parabolic dish, JRT facilitates continuous target tracking and extended
monitoring campaigns together with other international telescopes in Europe and North America.
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Table 1: Basic specifications for the observation system of the JRT.

Item

Details

Location
Main reflector
Mount
f/D
Polarization
Frequency range
Panel accuracy (rms)
System temperature
SEFD
Pointing accuracy
Aperture efficiency
Slewing speed
Slewing range
Weight

101°E, 24.5°N
120 m (inner 80 m: solid panel, outer 40 m: mesh panel)
AZ/EL, Wheel-rail type
0.42 at the primary focus
Dual-linear
<18 GHz
<0.3 mm for all
~25K
~10Jy
<10”
> 60%
0.8°/s at AZ, 0.3°/s at EL
+270° at AZ, 5-89° at EL (software EL limit ~10°)
3400 t

2.2 The antenna design and system diagram

JRT adopts a fully steerable design and has a primary reflector with a diameter of 120 m. The basic
antenna and system parameters are listed in Table 1. The telescope is designed to operate across a
broad frequency range of 100 MHz to 18 GHz, depending on the final surface accuracy. The surface
panels are required to achieve a root-mean-square (RMS) accuracy better than 0.3 mm, ensuring
efficient operation at frequencies up to 18 GHz. The reflector and backup truss system are designed
to ensure a pointing accuracy of about 10 arcseconds under nominal wind loading conditions.

The feed system employs a broadband quad-ridge horn with integrated cryogenic cooling to min-
imize receiver noise temperature. Currently, there are only two signle-pixel broadband receivers
planned. One will cover 1-8 GHz. The other will cover 6-18 GHz. In addition, there is a position
available for the installation of a phased array feed (PAF) in the receiver cabin. The PAF would be
used to further enhance survey speed and field of view (see Fig. 3). This configuration will pro-
vide continuous frequency coverage for diverse scientific applications, ranging from low-frequency
pulsar search to high-frequency VLBI observations of compact extragalactic sources.

The telescope employs an alt-azimuth mount with a maximum slewing speed of 0.8°/s, enabling
rapid source acquisition and efficient participation in VLBI experiments that require frequent source
switching.

The control and data acquisition system of JRT is being developed to ensure compatibility with
international standards for pulsar timing and VLBI. The VLBI backend will support wide-bandwidth
digitization and real-time recording, consistent with next-generation VLBI networks. JRT can also
adopt internationally standardized VLBI terminals to ensure compatibility with global networks
and enable high-speed data acquisition. The telescope will also feature a flexible backend switching
architecture, allowing seamless transitions between single-dish pulsar observations, spectral line
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