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Motivation Data Closure analysis
Source structure has been demonstrated to be the  All 24-hour sessions and 1-hour sessions at S/X  Source  structures can be addressed simply by

dominate error source In the residuals of geodetic  bands with an observing network of at least 4  demonstrating their effects on phase and amplitude
VLBI data analysis for the S/X system (Anderson  stations available through 2018 Feb 26 were  gpservables by closures without calibrations being needed.
& Xu, 2018). In this poster we show the results  used, as shown in the table. Group delay, rate, A change in the pattern of structure effects on a given
of our closure analysis of all the VLBI  phase, amplitude, and SNR of each individual  triangle or quadrangle necessarily indicates a change in the
observations available from IVS archives. The  baseline were obtained from these sessions. intrinsic structure, so that closure quantities have a
application of closure analysis to the long-term  The SNRs were used to derive the uncertainties  particular application to monitoring radio sources for
dataset clearly reveals evolution of source  for phase and amplitude observables. changes in intrinsic structure, by comparing observational

INrinsic structure at various time scales for most _m results over 40 years. The plots below show an example of
sources._ The evolution of |n_tr|n5|c structure a compact source over a long term. PR ——
necessarily leads to changes in the reference Time period 1979-2018  2016-2018 ab’¢ and compac

position, which can be detected by estimated o . o 6533 150 [0 e weraL | [B) s veroroeaL we
source positions from geodetic VLBI. This poster |

will only focus on the first part of the comparison # of obs. 14,741,037 18,523 R D S T
between the e_v_olutlon_ of Intrinsic structure_ and Sources 5978 157 2 g b n vk e B ek ci i e
the source position variations, closure analysis. S * -

EXAMPLES OF STRUCTURE EFFECTS FOR VARIOUS SOURCES N — Craararraarraed
3C371 has extended structure and its structure is quite stable over VLBI observing history. In
Stable and eXtended CRF, only a few sources maintain a constant structure over a long period of time like it. From COmpaCt to EXtendEd

0642+449 only showed a little structure before 2005, and grew

4 . extended since 2008 and became stronger and stronger. Many

]1b)  KOKEE NYALES20 TSUKUB32 WETTZELL (3C371) X band : : NYALES20 WESTFORD WETTZELL (3C371) X band [ defining sources behave in this way recently.
2005.09 - 2016.11 CARMS=0.92 N_clr=1119 N_sess=116 . ] 2001.01 — 2014.09 CPRMS=29.3° N_cIr=2096 N_sess=186 [
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. 0016+731 shows a good example, which had very extended structure before 2000, even 1990, and nghly variable Examples: 0J287, 0528+134, ™
Become qU|Et become quiet since 2010. For astrometry and geodesy, compact sources should be selected from time 0607-157, 1044+719 and 3C418

to time, for instance, for observations of the Intensive sessions.

This category has been demonstrated to have a large

1800 1800 fraction of CRF sources. Time scales of structure evolution

, KOKEE NRA0O85_3 WETTZELL (0016+731) X band i i KOKEE NYALES20 WETTZELL (0016+731) X band ¥ can be a few month to a few years.
¢ 1993.06 - 1995.10 CPRMS=65.9° N_clr=229 N_sess=58 - ] 2013.02— 2018.02 CPRMS= 10.8° N clr=1537 N_sess=110 [
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2011.08 — 2018.02 CARMS=1.56 N_clr=552 N_sess=150
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The table shows that many sources, even defining sources, have significant

structure problems, and many other sources are much worse than some of the StatIStiCS Of CIOSU Fe anaIySiS T|me SerieS Of ClOsure analySiS

special handling sources. (This table shows the most observed sources.)
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DO TERE LAl LD | DL > 2 Our study demonstrated that CARMS values below 0.3 indicate sources can provide Rk
1807+638 0.65 22.6 145325 O O good position estimates while a value of CARMS larger than 0.4 suggests a source with °2 o Qﬁ‘“"
0528+134 0.37 13.8 134265 S O extended structure. Special handling sources generally have larger CARMS values and
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Hemisphere defining sources often have significant structure.
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