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4. Stability of the ICRF source posit ions 

M. Eubanks, U.S. Naval Observatory 

An indication of the stability of the International Celestial Reference Frame (ICRF) source positions 
can be obtained from "are" source position fits, in which a separate source position is estimated for each 
Very Long Baseline Interferometry (VLBI) observing session with observations of the source. This section 
provides are source results for 379 source in the ICRF. Because of Software limitations, it was not possible 
to obtain these estimates from one Solution to the ICRF VLBI data. Instead the total ICRF source list was 
divided into six subsets in a quasi-random fashion (by sorting on the last digit of the IERS name), and a 
series of six Solutions was performed, each similar to the grand ICRF Solution except for the sources used 
to derive are position estimates. The total set of are position estimates from the six Solutions therefore 
provided data from each ICRF source. Further details of the Solution methodology can be obtained from 
Part II of this Technical Note. 

In the are Solutions, the remaining sources, with only one global position estimated, form a fixed 
reference frame, making it possible to evaluate the repeatability of the source position estimates for each 
are source. Extensive numerical tests involving different sets of are sources show that this method does 
reliably reproduce changes in source position due to source structure. Because many sources were held 
fixed in each Solution, these are estimates are not, however, suitable for investigating global sky 
deformations. More rigorous estimates for the apparent motion of these sources were obtained from proper 
motion Solutions using the original VLBI data. The simultaneous Solution for apparent proper motions of 
all ICRF sources shows that there is a net rotation rate of about 10 micro are seconds per year between 
the ICRF and a no-net rotation frame defined by averaging over all of the source proper motions. These 
small residual rotations were not removed from the results presented in this Part . 

The quality of the are position estimates varied widely. In certain experiments, some sources only 
had one successful Observation, which can easily lead to position formal errors at the are second level, 
while other are position estimates can be based on hundreds of observations with positional formal errors 
below 0.1 mas. As the observed variations in source position due to structure changes are generally well 
below the level of one mas, and never much larger than a few mas, only the better are position estimates 
are useful in characterizing such changes in source position. In Figure III.4, we present time series plots 
for each ICRF source where there are at least two or more are position estimates, each with positional 
formal errors < 1 mas in both Right Ascension and Declination, there being 379 ICRF sources that fulfilled 
these criteria. In Table III.4, summary statistics for the scatter of the plotted residuals are provided. In 
both the Figure and the Table, the Right Ascension residuals are scaled by the cosine of the declination to 
provide true are lengths on the sky. The complete set of ICRF are position estimates, including those not of 
sufficient quality to be displayed here, are available over the World Wide Web as described in page v of 
this Technical Note. 
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rH «tf O OX 00 in CN Ĉ  VO rH CN in rH CT» o in o r- ̂  ro OD KP ix ro in ̂  co vo CM r» CN OD oo ox CM h ̂  CM O O VO VO rH sl« CN r- 00 CN CT» CN ro ̂  ix m 

•̂  in in ro r-oo CM ̂  in ̂  rO CT» VO VO rH 
OX CN rH VO |> CN 00 VO CT» CN 
ro CN in rH ro 

p̂ o o in in o ro o oo o 
CN r* ro -̂  ro 

CN 00 CN rH VO CT» «tf VO rH r*. in rH -̂  I> CT, 
ro ro in r- er» vo «tf in r- x-i 
KD KP m CD cn 

Kp m rH vo er» 
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Figure III.4. shows the time evolution of the astrometric position in right ascension and declination for 379 
ICRF sources, every ICRF source with two or more are position estimates with formal errors less than 
1 mas in both components of position. In each case the observed right ascension residual was multiplied 
by the cosine of the declination to provide true are lengths on the sky. 
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yfflĵ OTJt" 

T • 

i i i I 
80 85 90 95 

Time in Years Since 1900.0 

Are Solution for 0727-115 : ö Are Solution for 0735+178 : a cos t5 Are Solution for 0735+178 : Ö 

TJ 
c 
O VO 
OT 
Ü 
«S 
ä ° 

fi 
TJ "w VO 

# Points = 
WRMS 
X2/df -

i i i i • i i i JL 
80 85 90 95 

Time in Years Since 1900.0 

TJ fi O 
o 

58 
fi 

3 
TJ 

» ' ' ' ' 1 ' ' • ' I ' • 
• # Points » 365 

WRMS = .300 mas 
L X2 / df - 1.288 

CD 
05 

_|—,—,—,—,—|—|—,—,—ĵp 
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