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The technique of differential astrometry using the phase-delay VLBI 
observable promises fractional precisions of ~ 2 χ 10~ 9 in the determina-
tion of the separation of sources 5° or 6° apart on the sky (Guirado et 
al. 1995a; Lara et al. 1996). In our present research we seek further im-
provement in this technique through using triplets of radio sources, which 
provide a closure constraint in the determination of relative angular po-
sitions. This constraint not only eases the resolution of the phase-cycle 
ambiguities (a major problem in the least-squares approach to astrometry 
with phase delays), but it also strongly constrains the space of allowable 
parameter values. 

The radio sources 1803+784, 1928+738, and 2007+777, hereafter la-
belled A, B, and C, respectively, were cyclically observed on 20 November 
1991 with a 10-antenna VLBI array. These sources are taken from the S5 
radio survey (Kühr et al. 1981) and are part of an ongoing VLBI monitor-
ing program (e.g. Witzel et al. 1988). We have phase-connected the data 
following a standard procedure (Shapiro et al. 1979, Guirado et al. 1995a, 
1995b) for sets of data corresponding to the pairs of radio sources B-C, C-A, 
and Α-B. For our present analysis, we used only data at A3.6cm from Bonn, 
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Haystack, VLBA-PT, and VLBA-LA. After the standard phase-connection 
process we corrected the phase delays for the estimated contribution of the 
structure of the radio sources, but not for the ionospheric contribution. 
We have also demonstrated the possibility of estimating simultaneously 
the three angular separations in a "global" solution, but we have not yet 
used the full power of demanding zero sky-closure as a constraint in the 
weighted-least-squares analysis. 

We define the sky-closure Cas of a triplet of radio sources as a "circular" 
sum of the estimated relative angular separations for the three pairs of ra-
dio sources: Cag = ( £ Δ α , Σ ^ 5 ) , where Δ α , Αδ symbolize the differences 
in right ascensions and declinations for the various pairs of sources. In our 
case: 

CaS = ( Δ α ( Α _ £ ) + Δ α ( β _ ( 7 ) + A<X(C_A),A6(A_B) + A6(B_C) + Δδφ-Α)) 

Preliminary analyses of the data yield the following angular separations 
(estimated independently for each pair of sources) and statistical standard 
errors: 

( Δ α ( Λ _ β ) , Δδ{Α-Β)) = ( - l h 2 7 m 0 2 \ 8 1 0 6 9 ± 0 β .00002, 4°30'02".4481 ± 0 / , .0001) . 

( A a ( B _ c ) , &6{B-C)) = ( - 0 h 3 7 m 4 2 \ 5 0 3 1 6 ± 0*.00002, - 3 0 5 4 ' 4 l " . 6 7 7 3 ± 0".0001). 

( Δ ο ( σ - Λ ) , Δ ί ( σ - Λ ) ) = ( 2 h 0 4 m 4 5 \ 3 1 3 8 6 ± 0 \00002 , - 0 ° 3 5 , 2 0 / ; . 7 7 0 7 ± 0 , / .0001) . 

Cas should be consistent with zero for both coordinates. The above re-
sults yield: 

Ca6 = (0 / l 0 m 0 s .00001,0°0 / 0 / / .0001) 

The relative separation obtained for the pair 1928+738/2007+777 at 3.6 
cm is compatible with the preliminary results of the 3.6/13 cm observations 
from 1988 (Elosegui 1991) and with the final result of the 6 cm observations 
from 1985 (Guirado et al. 1995a). Minor differences between the solutions 
axe possibly due to opacity effects between 3.6 and 6 cm, and, perhaps also, 
to small changes in the reference features used in the maps. 
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