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Fig.1 The flow chart of VLBI station signal reception and VLBI center data processing (CE-4 user

manual)
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Fig.2 The residual group delay of BJ-KM, BJ-TM and KM-TM baselines, column (a) is thumbnail view

and column (b) is enlarged view.
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Fig.3 The wrap phase of BJ-KM baseline at each frequency point
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Fig.4 The unwrap phase of BJ-KM baseline at each frequency point
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KI5 (a)H 2 s R F 3B AH 21 BR R 45 21 9 %, R0 i HE 1000/ 4 2% 40
KI5 (b) Ay 3BT 8RR B ER A2 AT 4K 2 I B3 B AR 2. &G R VLBIE 5
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Fig.6  The 50s, 127s and 132 s Fc signal amplitude spectrum of KM station
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Hells HOWR B2 XN T IR AE, ELINF 8] 5 I A kAR AR TR AR ). BLEB132 sufl, 45 201 3240
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Fig.7 The channels’ relative power of the digital signal output from the A/D unit of the master (a) and
backup (b) CDAS
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HKMIMEE SR ARG B NRETIE SN, S51ERTFE S BEhRLT K, 3
PR & B 10 3% RGN, ANRER B0 TR M 25 5 Bl . KM sk 2% st B
T 22 B MR P AR A 15 5 B a2, A S AE AL TE 3243 AT B AH AL B, SRV 346 AH 5%
IR 2 TR LR (B A AN Z, A 2 T 3R AR BT ZER R B . S IVII 3t 15 5 B2 U
RGN TGS BN, & S8 &umic AL RME 5 5 5. KV 5 2 it 4
HB S ) 2R 0 9 BE AR T IR E, 78 BLAHSCALEE 2 5, HKMAH P 2 B 26 1145 S8 A
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THAG T, FECT I ZEBRAS.
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1E, SFARTER AEBEAR TE 5. I AT 22 G 5 BB 00 sty 326 v A0 R 18] 20 b6 25 Bk
AR [E] B 1930 minIBHE(E S, &5 N 530 sidsk— ik, 45 BB PEIE IEH. Tk
AR, [k, KV sk i 2 G FC A 4H R in BRI R 4 AU AE 2 W0 == 11 HE R A% d
s, AR N THUE 5. $ATE RIS AR50, -0 sh B O LR TR Ae, 2ot
BRI =, B2y o 1 H S S E sk IR RS A I = 1 A A 2 e SR A A g
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[F) 7 26 2 (A A7 AE L3 22 ) T 28 2 18] AFAE 0 A LR, IXFEE L 2 A G 5 i A
LN
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A HEAL 43 BT, ) S A B ) B3 (1) i 5 e hH ML 57, 1Zscan FL A ) ] B 1) fil A5 4%
FHSRARALIE R, . 7R 5 B, ERIEADORS N if 6 Skt A A7 B R B AT, B6AR K/ B
AT, AEAR SR PR BE IE 5 B AR fb ka 34 B AR AH 5 HH A7 5 BRI AH M A7 A7 7E — N 0.
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Fig.8 The residual group delay of BJ-KM , BJ-TM and KM-TM baselines, column (a) is the original

result and column (b) is the corrected result.
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Fig.9 The orbital residual of BJ-KM, BJ-TM and KM-TM baselines, column (a) is the original result

and column (b) is the corrected result.
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The Study on the Group Delay Jumping of CE-4
VLBI System

JIANG Jian-hua’? LIU Qing-hui! ZHENG Xin! DENG Tao'?

(1 Shanghat Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200030)
(2 University of Chinese Academy of Sciences, Beijing 100049)

Asstract The phase delay software is a key component of VLBI (Very Long Baseline
Interferometry) orbit determination system in CE-4 mission, which is critical to deep
space exploration. When processing X-band DOR (Differential One-way Ranging) sig-
nals of probes in the past, group delay jumping occasionally occurred in the observed
scan. This paper consists of two parts. First, according to the VLBI station signal
reception and VLBI center data processing steps, we analyzed the frequency, phase,
power and self-correlation spectrum of the signal and located the influencing factor
at the abnormal analog signal of Kunming (KM) station. Second, the group delay
jumping was revised by the post-correction method which was based on the analysis of
the abnormal unwrap phase. We used the corrected phase to get the new group delay
and used orbit determination software to verify the effectiveness of the post-correction
method which upgraded the phase delay processing software.

Key words radio astronomy: Very Long Baseline Interferometry (VLBI), radio as-
tronomy: group delay jumping, methods: data analysis
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