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Table 1 Device selection and features

Name Model

Features

3dB QUADRATURE Hybrid QH-0R518
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0.5 to 18 GHz
1500 to 18000 MHz

Mixer MM1-0320LS RF/LO: 3 to 20 GHz, IF: DC to 4 GHz
Amplifer ZKL-2R5+ 10 to 2500 MHz, 30 dB
Voltage Variable Attenuator 7X73-2500+ 10 to 2500 MHz, 30 dB
Directional Coupler ZFDC-10-5-S+ 1 to 2000 MHz
Low-pass Filter SLP-2400+ DC to 2200 MHz
Analog Front-end
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Fig.6 Block diagram of experimental system
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Research on Calibration of Digital Sideband Separation

LIU Ming’?  LIN Zhen-hui'  SHI Sheng-cai!

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026)

AsstracT Sideband-separating (2SB) receiver can simultaneously observe the upper sideband (USB)
and lower sideband (L.SB) signals, with high observation efficiency and no aliasing on the upper and lower
sidebands. It has attracted more and more attention in the field of radio astronomy. Due to the amplitude
and phase errors of the fully analog sideband separation receiver that are difficult to overcome, the sideband
separation ratio is low, which affects the performance of the system. Digital sideband separation receivers
can effectively improve the system’s sideband separation ratio through digital signal processing methods.
A digital sideband-separation receiver prototype system was built in the 3-18 GHz band. Based on the
sideband separation theory and digital calibration method, the calibration of the experimental system is
realized, which greatly improves the sideband separation ratio of the system.

Key words radio astronomical receiver, astronomical instrumentation, sideband separation, sideband
calibration, methods: data analysis
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