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Fig.1 The distribution of VGOS, A: operational, o: antenna built, (J: in planning.
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Table 1 The baseline comparison between INT1 and VGOS

INT1 VGOS
Parameter

Kk Wz K2 Ws

Diameter/m 20.0 20.0 12.0 13.2
Azimuth Speed/(°-s™!) 2.1 3.0 12.0 12.0

Elevation Speed/(° -s™!) 2.3 1.5 6.0 6.0
Observed Frequence Mon. to Fri. Every 2-7 d
Observed time/UT 18:30—19:30 18:30—19:30

Polarization

Sampling/bit

Band/MHz

right-handed circular

2

S: 2212-2322 (6x4 MHz)
X: 8182-8862 (8x4 MHz)

dual-polarized
2
A: 3000-3480 (8x32 MHz)
B: 5240-5720 (8x32 MHz)
C: 6360-6840 (8x32 MHz)

D: 10200-10680 (8x 32 MHz)
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F R E It ], K2-WisHe 21 Wity A RO i %
P Kk-WzAtk 2P 35 145, SEBr b, #FVGOS 44
P B 1638 38 AR id 5%, HASBR ) H bR 55w
(40 s), 1 hfg 20 B0k 58 2. SR iAot be i
FLEUTUINSRAM, A SCHIE T 61U [F— B Bt
PR S5 2 AR A W ) B s AT LR B

AFEFS /XA R R, VGOSR 49 BE
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LR AIE SR T 3, DRI AH DAL B AT F5 Xt ARh bl AL
HAEATHCKAR, 53, fFxT4H A5
I3 AT 28U A, UE S AN I IE I 5 R A AL DA
AN [ AW 1A B B PR AL A7 5 S i 22, DA T 345 5 Al
) 22 38 i B I 4 /R 2 S 001 B3 A5 Ay Tl B R T
22 FH 5 A g Ab B S K k- W23k 28 FIK 2-Ws3 £ (1)
TR SEHE FE (0kic—wa, Oro—ws) 0T IR B, AT %0
Kk- Wz 28 75 X % B 10 F I 28 K B 0 A B8 R (0~
130 ps), RFAiEKE FE(HOIR B0 {8 ) 7E23 psht, TIK2-
Wk 25 [ 4 I S8 K B 23 A7 ) 4 o 72015 psiii [,
FEAEFRS BEAES ps.
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Fig.2 The observation of Kk-Wz and K2-Ws in 2021
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Fig.3 The group delay accuracy comparison between Kk-Wz and K2-Ws
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Table 2 Baseline geocenteric vector obtained by

the phase delay

Baseline vector Az/m Ay/m Az/m
Ws-Wz —11.9347 —89.2384 113.2920
K2-Kk —6.0694 19.2144 23.7211
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Fig.4 AUT1 time series of different analysis centers w.r.t. C04. A represents the Kk-Wz baseline, and * represents the K2-Ws

baseline.
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Table 3 The statistical {UT1 results of different

analysis centers

. Mean Mean
Session RMS/
Type Offset/ Formal
Number us
us Error/us
Kk-Wz (TIAA) 58 2.8 41.6 44.1
K2-Ws (IAA) 58 25 278 146
Kk-Wz (OPAR) 68 04 266 184
K2-Ws (OPAR) 68  —170.1 1728 8.3
Kk-Wz (VIE) 34 49 368 142
K2-Ws (VIE) 34 52 298 7.1
Kk-Wz
61 7.9 28.2 14.2
(this paper)
K2-Ws
61 —4.0 25.3 7.4

(this paper)
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Fig.5 The impact of errors in polar motion on UT1 for Kk-Wz and K2-Ws, the line of A, o and * represent the pole offsets of

1 mas, 0.5 mas and 0.1 mas, and the red line is formal error of AUT1.
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Table 4 The statistical JUT1 results of different

observed time on K2-Ws baseline
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Fig.6 AUT1 time series of one hour and half hour observed by K2-Ws w.r.t. C04

3.2 S6-U6HEZ

20214E4], LiEA311113 m (S6) A& ARFFE 1L
13 m (UG)E KL, BE7H, [FE KN HAL G s3I &
T8IK24 h VGOSIHu MM . 43 HFH18:30—19:30

4-7

(UT) By B 794 i R W0 5048 6 U T LREAT Al TF 2B, 3
5K 2-Wis 1 i g W8 90 (1) be 4 an B 7R 7R [R1S6-U6
LR K NK2-WsHE 2R (191 /3, SR UT R & 2K
TK2-WsHE 28, (H 7 5 28 A5 1 i %1 By i &5 5 (1)



64 % N

3

s
&

b 1 #

PARFF— . RHLE H T S6-U6HE 28 I s L il 175
WK Gt 45 5, AT RIS6-U6RZR A AUT1 5C04
7 240 25 7E —19.2 us, RMSN46.2 s, 7

K N1T.7 us, FHEE T 4311025 mANEg 1125 mIELR 1)
15-40 usfEaUKE i, B B #2191,

60

40

20

-20

-40

SUT1/ s

-60

-80

-100

-120

—F—K2-Ws
— & -S6-U6

-140 ‘ \
100

15

0 200 250 300

Day of 2021

B 7 K2-Ws5S6-U6SZill4h fxttt

Fig.7 AUT1 time series of K2-Ws and S6-U6 w.r.t. C04
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Table 5 The JUT1 result of S6-U6 in 2021

Time Scan  Offset/us Formal
Error/ps
04-12 18:30—19:30 34 20.3 26.0
05-13 18:30—19:30 37 —55.7 12.9
05-17 18:30—19:30 30 —36.0 18.3
05-27 18:30—19:30 28 13.9 12.3
05-31 18:30—19:30 23 —109.0 20.5
06-10 18:30—19:30 34 4.5 26.0
06-14 18:30—19:30 23 12.3 11.2
06-21 18:30—19:30 38 —40.0 14.3
Mean —19.2 17.7
RMS 46.2
4 BE

B 20214, &R CAINVGOSHL Mt IT e
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B 1R 22 ) 52 A UK k-W2 A2 8, 52100 pasi) il % 5%
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min U B HE BEAT 2 A, PT A EE IE S ERCE Y)
[, Hll e FAUTIS 1 WA 2, v - FUT1
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The Evaluation of UT1 Measurement Based on VGOS Single
Baseline Observation

YAO Dang  ZHANG Zhi-bin LI Jin-ling  WANG Guang-li
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200030)

Asstract The one-hour UT1 (Universal Time) intensive observations carried out by VGOS (VLBI
((Very Long Baseline Interferometry)) Global Observing System) single baseline in 2021 are analyzed. It
shows that the RMS (Root Mean Square) of the difference between UT1 measured by VGOS and UT1
provided by IERS (International Earth Rotation Service) C04 is 25.3 ps, which is better than 28.2 us of
traditional S/X UT1 intensive observation (INT1), and the mean formal error of UT1 is improved from
14 us to 7 us. Because the scan number of VGOS observations is twice that of INT1 in one hour, the
measured UT1 is more stable under the impact of errors in polar motion. 100 pas errors in polar motion
will introduce a 2.8 us offset in UT1. In addition, the data of VGOS half-hour observation is analyzed. The
UT1 result is equivalent to the one-hour, indicating that the VGOS half-hour observation can be used for
the ultra fast service of UT1. At the same time, this paper analyzes and evaluates one-hour UT1 intensive
observation on Sheshan 13 m and Nanshan 13 m baselines. The RMS of eight observations is 46.2 us and
the average formal error is 17.7 us, which is significantly improved compared with the Sheshan 25 m and
Nanshan 25 m baselines.

Key words techniques: interferometric, earth, time, methods: data analysis
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