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Introduction
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Orbit refinement

Igor Molotov. International Radar 
Space Debris Research. 2005.

Imaging

Martin A. Slade. Goldstone Solar System Radar 
Observatory Earth-Based Planetary Mission 
Support and Unique Science Results. 2010.
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Development in the US

70 m
500 kW
X band

350 m
900 kW
P/S band
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Development in the EU

TIRA(Tracking 
and Imaging 
Radar), 
34 m, 
L band,
Pulse signal

Debris:
1 cm, 1000 km
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Development in the EU
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Development in the EU
Orbit refining; rotation period; sizes of objects 

Mars
Venus (2007)
asteroid 2004XP14 (2006); 2012 DA14 (2011)
space debris objects (rocket stages, inactive satellites, …) at HEO and GEO

Transmitting antennas

RT-70 (Evpatoria, Ukraine)
5010.024 MHz

RT-70 Goldstone 
8560.0 MHz

Receiving antennas

Ventspils (RT-32) 
Urumqi (RT-25)
Medicina (RT-32)
Simeiz (RT-22)
Irbene (RT-32)

BW: 2 MHz
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Development in the RU
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Available antennas in the China

Transmitting antennas

JMS(65m)
KS(35m)

Receiving antennas

BJ(50m), SH(65m/25m/13m/13m),
UR(25m/13m/110m), KM(40m),

KS(13m), JL(13m), SY(13m)



Testing experiments - 1
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Downlink signal from ChangE’3 lander Echo signal from ChangE’3 lander

ChangE’3 mission:

Uplink: 7.2 GHz

Downlink: 8.4 GHz
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Testing experiments - 1
Transmitting Receiving

JMS(65m)

CW (500 w)
Left-circular

JL(13m)
SY(13m)

Right-circular
32MHz, 2bit, 
Mark5B
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Testing experiments - 2

Transmitting Receiving

JMS(65m)

CW (6000 w)
Left-circular

KM(40m)

Left/Right-circular
32MHz, 2bit, Mark5B

Right-circular

Left-circular
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Testing experiments - 3

Transmitting Receiving

JMS(65m)

CW+T4B/T2B (6000 w)
Left-circular

KM(40m)

Left/Right-circular
32MHz, 2bit, Mark5B

Right-circular

Left-circular
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Testing experiments - 4

✓ Pulse echo from the asteriod 2012 TC4 received at station ML (40-m 

antenna) 

Predicted values of 2012 TC4 radial distance and radial velocity based on the 
ephemeris published by NASA JPL and its residual curves compared with 
radar measurements.



1.396Hz                    10.54m 0.8051Hz                    4.38m
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✓ Pulse echo from the asteriod 2012 TC4 received at station ML (40-m 

antenna) 

Testing experiments - 4



1. Cross-correlation in VLBI mode (CW + T4B/T2B)

2. QTT (more compatible with current and future radar facilities)

3. Construction of new transmitting radar antenna

Next steps
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