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Table 1 Overview of current Intensive observing routines

INT1 INT2 INT3

Stations Wettzell Wettzell Wettzell Ny-Ålesund

Kokee Park Tsukuba Tsukuba Seshan

Longest baseline of the network(km) 10357 8445 8445

East-West-dimension(km) 10072 8378 8378

North-South-dimension(km) 2414 1064 2962

Observing days Mon. to Fri. Sat. and Sun. Mon.

Starting epoch 18:30 7:30 7:00

Correlator NASA (USA) GSI (Japan) Bonn (Germany)

Delay(d) 2 ∼ 3 1 ∼ 2 ≈ 0.4
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� C04 �V�\�\ ∆UT15yf``��>�4�*��H�95\ ∆UT1 f�r#��%�>�4V�(u��� C04 �VG�=%q C04 ``� 15 �d\ 3 Jq&46�46W ∆UT1 \�2uy�
3 1984 ∼ 2011 � IVS INT1 s`9�f�)�u�j�2�"\���=%S INT1�2}6 3�Yp�1984 ∼ 19948:PWettzell-

Westford\�2�1994 ∼ 20008:PWettzell-Green Bank (NRAO 80 m) NRAO 20 m)\�2�2000 ∼ 20118:PWettzell-Kokee Park\�2�\�Z�)+B\FP� 2 (�5 w.r.t. 6Qq
 with respect to \�J��Z� avg. 6?r average\�Z�I(), ��5\b 4 `� 3 �YpH\�2J
�b 5 `)b 6 `}�/:P\:n>C�kEXf\,��b 7 `�#J�2\?r�2��
�b 8 `�\�[W\ ∆UT1 \?r_}A7�S\�[W\ ∆UT1 uKf�� C04 \Z�``��V (�VGdB�7207�VQ\ 8 J�2�?r� 80 8R�A\�2), [W��BZ�Qq
 C04 \<7z>Cr{7�}���P2�`�K� 2 5xz+LuW�#(Yp INT1 �2�`�|9+L\�?r�2��G�t���
�2���2enz>:P:n\�G�#(Yp�2[W\ ∆UT1 \en��L�\�`� ∆UT1 uKf�� C04 \7~P- 2, -5z δUT1 �~�- 2 )� 2 sL~AK 2000 82\GI�2\ ∆UT1 \� C04 ��(\t2b�T��#(Yp (:P) 2h\ ∆UT1 +KM�G+b7~�C5b 1 Yp)b 2 Yp+K\7~Xb 30 µs, b 2 Yp)b 3 Yp+Kb 4 µs. M vn� INT1 \ ∆UT1 f�� C04 M� 10 µs �?\<7�Z 2 [,#� INT1 q^d ∆UT1 �(�t.z74
Table 2 Statistical information of the results from different INT1 types

Year 1984 ∼ 1994 1994 ∼ 2000 2000 ∼ 2011

Stations Wettzell Wettzell Wettzell

Westford Green Bank Kokee Park

Number of session 1854 1359 2374

Length of baseline(km) 5998 6724 10357

East-West-dimension(km) 5977 6669 10072

Avg. number of scans per session 9.6 17.2 20.9

Avg. normal error of ∆UT1(µs) 124.6 26.2 11.7

Avg. offset w.r.t. C04/precision(µs) -14.1/2.4 14.0/1.7 10.4/0.5

Standard derivation w.r.t. C04(µs) 101.8 61.8 25.6
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Fig. 2 Time series of ∆UT1 obtained from INT1 observations w.r.t. C04
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j}B�V�#(�22\� ∆UT1 \L|��2
j�~ 2 374 � INT1 �2� 632 � INT2 �2) 112 � INT3�2� INT3 \�2?r� 3 "-G�6��
�V�| 3 "\�2��B��
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INT2 \?r�2
+Lt
 INT1, �H_}A7)r{7m(
 INT1. INT3 3 "�2\�2
+L�G�T��B\ ∆UT1 Qq
 C04 \?r<7PW� 31 µs, 'x5�
INT3 5M�t&2�X\:P Wettzell-Ny-Ålesund, =x\A7q UT1 2�\�U�Q���

2011 8f"Ub"�J-G� 6 J INT3 �2�r�� Wettzell � Ny-Ålesund )
Seshan O=\ 3 "�2 (Tsukuba "\�2��B), � 6 J�2E�[W\Z�P� 4.C5 11JUL04XK'J�2�B[W\ ∆UT1 -� C04 \<7~9�PW 186 µs, C� 5J\�2Z��- 3 5�z[\�Q�~� 11JUN20XK'J\�2�0� 14 ���6'J Ny-Ålesund ""��2�wDf�S:P\�2�' 6 J�2\�2�+L�9�
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Fig. 3 Time series of ∆UT1 obtained from three types of Intensive observations w.r.t. C04Z 3 INT1 � INT2 � INT3 ^� ∆UT1 dW�

Table 3 Comparison of the results from different Intensive types

Avg. number of scans Avg. normal error Avg. offset/precision Standard deviation

per session (µs) w.r.t. C04(µs) w.r.t. C04(µs)

INT1 20.9 11.7 10.4/0.5 25.6

INT2 29.7 10.3 10.3/0.9 21.4

INT3 70.2 8.6 31.0/2.8 28.3Z 4 E!A 6  INT3 q^d ∆UT1 x��i
Table 4 The results from 6 INT3 observations relating to the Seshan station

Session name Number of scans Normal error(µs) Offset w. r. t. C04(µs)

11APR18XK 37 11.5 12.0

11MAY02XK 43 24.1 -15.0

11MAY16XK 39 22.7 22.2

11JUN20XK 14 18.4 26.2

11JUL04XK 33 38.3 186.0

11JUL11XK 41 7.8 -11.7
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The Analysis of UT1 Determined by IVS Intensive
Observations

WANG Guang-li1 XU Ming-hui1,2

(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)

(2 Graduate Univesity of Chinese Academy of Sciences, Beijing 100049)

ABSTRACT We briefly reviewed the history and status of the IVS (International VLBI Ser-

vice for Astrometry and Geodesy) Intensive observations, and investigated the deficiencies

and the error sources in the current Intensive observations. We carried out an in-depth anal-

ysis of the IVS Intensive data from February 1984 to August 2011 with different observation

networks, and discussed the progress of the UT1 accuracy determined during this period.

By comparing with UT1 results from different networks, we have found the difference with

some dozens of microseconds between different networks. The results from the IVS Intensive

observations with Seshan station showed the similar performance as other stations. Finally,

from the comparison and analysis of different UT1 series, we concluded that there is an

uncertainty with a level of 10 microseconds between UT1 estimations obtained from the IVS

Intensive observations and from the IERS (International Earth Rotation Service) C04.

Key words astrometry, earth, time, method: data analysis


