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TN B (vex SCHF) FREEEU BTN R, VGOS MR R FidHs (LSB), LAZE 1 @i
RZINEE 3032.40 MHz R, FosiZIEiE FmEE E N 3000.40~3032.40 MHz. A3CH A,
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3384.40 562440 6 744.40 10 584.40
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3480.40 572040 6 840.40 10 680.40
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MR RE ARG EER HRETIRE ZHEMUTIRE JTEC hiRE BNES dTEC

[ /MHz /ns /ot /TECU LR
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AR S F R 2 B b R SC G IR DG AL BEAL T 6 0 IR A BdE R AT T AR SR kb EE, A
HOPS'™ 8 4t tob 25 YR LM e A5 B 28 PO AR S BB AT 7 U5 A0 38, 13 8145 4R LR T A scan 1
T B 2 U0 I B R R 2. AR ROULI 4 NSRBI AR R B SR 1 — 8L BNl R 5N
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{55 (PCAL) A BN LA K RS EFR R, KNG T 480G SR iR ER
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HEIT ZE K FE 5 0 VR A DGR B 2 FE A O, 17 S FRLUS 0 A DUt 2% B S5 3 A R PR
IR MR KA . A, S AR DGR B % BN, (SR th Bk, RS
PERE R Rz, BELREAT, SFHIRMA DGR R BEEOR, (S dBRoR, FEET AER
. FATEELT vo0009 ML T A7 S 2R I Sl Bt . v A R B4R KB i i, AR
I~ T B EZR Gs-Ts (9593 km) LA IEZE Gs-WE (600 km) AT H scan FIFERS LE 1% 2 4t 1T
iR, HAhEEL M R TRIRAT IR, A SCR R,

4.1 WUsKELZ Gs-Is Al

VGOS st H bR B BP0 G852 SF T80 T 4 pse FATAEER T vo0009 WM H f K
F28 Gs-Is (9593 km) FIAHCHEE, B3] T AFRSR G BB T AT scan PRI 18 1% Z1H,
I T Fit (WK 4). Gs-Is BRAAER 1. R 2, B 3, B 4 DU 5 A 200
2508 503, 530, 492, 491 BAK 511 /> NEFXTH, SRA 75 R 480 A4 WLm
BT RIT.

T ABHT Gs-Is 2k 5 BB LB R Z M G HE Ol 56 3 FINBEIT 18 1% % /)
T 4 ps MWL A0 bl 28 4 FONTERT 2R 22 R8s 25 5 ZIDv DARERC 1 v ke, FHAhAss
AN 2B 1% 72 SRS 1 BT AR 22 LA B (] PP A 350ME s 5 6 A1y DA 1 g dkutk, HmhiisX
AT A 172 22 S A% 1 A I A 152 22 LU AR )R [0 77 B AR A 22

#F 4 Gs-Is (9593 km) EEFESHIRIQE R BT IRES MG
FiERE BB BENEREAT Aps BENIERZEE BN BENIEIRZE

(L5 B 4 L /ps LB R F 318 LAl IH b 22
1 IIP7IE! 64% 3.4 1.0

B2 Bk A B 11% 10.2 3.1 0.35
MR 3 Bk B 50% 4.0 1.2 0.06
A4 HRE C B 54% 3.9 1.1 0.09
A5 Bk DR 2% 14.4 4.3 0.70
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5 BRI, A2 2% ) scan BERS ZEiR ZETE 4 ps AN, BERSSER ZH(EN 14.4 ps, miZ{KT
VGOS BIfiiiA; T8 5 FOWIM, 11% M scan FERN AL 1R ZE7E 4 ps LAWY, TR 2B iR 22 HHE
4910.2 ps, JRARE A VGOS MITIUH; T2k T4 3 F0 4 (Ul #ER GE R Z24E 4 ps DAY



528 XX 2 #E 39 %
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G Ay AR 1, B 4 AR 30 AR 2 A 55 XERE 4 ANIIB K HF B S A FEE 5 0] K 2
NI A: D, A, BAC. 55 3 =BT —E
4.2 PUEELZ Gs-WT Al

FIFEHL, FRATAEEE T vo0009 WM Fh K 3L LR Gs-WH (600 km) FIAHICEHE, 192817 5 FA
AR AN TR scan MOBERT ZEiR 28, FitEN LR 5, £PMEHE L 5K 4 HH.
Gs-Wi SELR A 1. A5t 2, #5830 3. #8530 4 DL AR 5 o 5976 200 I 240 1) 4 684, 680,
682, 681 LA 686 4~ SNETXFEL, R T 5 Fm 674 NN EREAT S0 04T

#5 Gs-Wf (600 km) ELARREIRR BRI EFNIEIREZ WG

B E BB RENIEIRZE/N T dps FEIFIEIRZEWPE  HERIEIR 22 HE IE 1R 22

5 ORI =g =d /ps ELBI R 73018 ER R 22
1 IWIP7IE 99% 1.5 1.0
2 Bk A SR 45% 4.3 2.9 0.13
B3 R B A 96% 1.8 1.2 0.02
M 4 B C B 98% 1.6 1.1 0.04
A5 Bk D 30% 5.5 3.8 0.35

R 5 EoR, AUORMAFIZELL Gs-WE HE T 147 99% MR JEIRZESE 4 ps LAY, HF
I SE iR Z HFEN 1.5 ps, 92 VGOS #EMERBETH HAx. 2T 3 A1 4, HEMEIREAE
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4 ps AN scan B 73 ELo3 08 98% F1 96%, #HERT ZE R ZE HE 43 AN 1.6 ps A1 1.8 ps, S
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LIS, BRAh, ARSORTS RGN HE 5y 35 o 5 2 55 MR VEAED NS RIS SEASOR PE AL TR 284
F& LR R, #E—2 VGOS S iR E 5.
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Impacts of Various Frequency Band Combinations on
the Uncertainties of VGOS Group Delays Based on

Covariance Analysis

HUANG Yi-dan'?, SHU Feng-chun'34° WU De!?, ZHENG Wei-min!?3%5

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
University of Chinese Academy of Sciences, Beijing 100049, China; 3. National Basic Public Science
Data Center, Beijing 100190, China; 4. Key Laboratory of Radio Astronomy, Chinese Academy of
Sciences, Nanging 210008, China; 5. Shanghai Key Laboratory of Space Navigation and Positioning
Techniques, Shanghai 200030, China)

Abstract: As the next-generation VLBI system for geodesy and astrometry, VLBI Global
Observing System (VGOS) is able to observe at four frequency bands in the range 2~14 GHz.
Due to the super wide bandwidth of the VGOS system, it is necessary to determine broad-
band group delay and differential ionospheric total electron content observables simulta-
neously during the coherent fringe fitting by combining all the bands. In this work, we
performed a covariance analysis for evaluating the uncertainties of broadband group delay
for VGOS and obtained the uncertainties of group delays for various frequency band combi-
nations. We also processed the real VGOS observations using fourfit and made a statistical
analysis. The results show that the uncertainties derived from covariance analysis agree with
those obtained from actual observations, and thus it validates the method that we present-
ed. This method can be useful for selecting and optimizing frequency sequences for VGOS

observations.

Key words: VLBI; VGOS; broadband; group delay; dTEC
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