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Abstract. Wc prwscnt rnult,iepoch Very Ijong lbsclinc lntcrfcromctry
(VI,BI) observations o)l Southcrm }Icrnisphcre  radic]  stars phase-rcfcrcnccd
to background radio sources. our differential astrornctry  analysis results
in }ligh-])recisiorl  clctcrminatio]ls  of proper motions and ~Jarallaxes.  IIoth
the astrophysical implications (size and brightness temperature of the ra-
dio emitting region) and the astrornclric  collscqucnccs (linkage bctwccn
the extragalactic and 1111’PAILCOS  rcfcrencc frames) of our results arc
discussed.

1. Introduction

lntcrlcaved  observations of radio stars and cxtragalactic  radio sources along witJ]
phase-rcfcrcnce mapping techniques permit  both t})c detection of radio stars with
flux densities as low as a few milliJarlskys and the estimate of their relative po-
sition. ‘1’hcse  techniques are useful it] dctcrminirlg  the unknown rotation of the
1111’I’AILCOS rcfcrcnce frame with respect to the VI,]]] cxtragalactic  reference
frame  (I,estradc  et al. 1 !392).  Such a rotation will be used to unify the radio
and optical rcfcrencc  frames and facilitate the registration of radio and optical
images for a further astrophysical interpretation. ‘1’his link has to be based on
objects common to both systems, i.e., radio stars.  Since the majority of the ra-
dio stars selected for the link are in t tlc nortllcrlt llmnisphcrc, the rncasuremcnt
of the position, proper motion, and l)arallax of S[)lltll~’r]l-l  lcrnis])llcre  radio stars
constitutes an important constraint for this link ax WCII as a check of the validity
of the rotation parameters for the whole cclw+tial  sphere.
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Figure 1. Positions of IID 32{)18  relative to the rcfcrcncc source,
0530-727, for the observing epoclIs.  l)otlxxl  line S}1OWS the trajectory of
the star on the sky based on the estitnatm of proper motion and par-
allax from a wciglltcd-least-squal cs fit to the relative positions. I’;rror
bars represent the stand ard deviation of the relative positions scaled
so that, the reduced-~z of the fit was unity. ‘1’lIc  rms of the postfit
residuals was 0.75 rnas,

2. Observations and ltesults

]bom 1992 to 1994 wc performed ])hasc-rcfcrmlccd  observations of tllc radio
stars 111) 32918, A}) l)or (111)36705), and 111) 196818 and angularly nearby (lCSS
t]lan 4 clcgrecs on the sky) cxtragalactic  rcferc]lcc  sources. ‘1’hc  VI ,111 array was
co]nposed of the 70m NASA tracking  antenna at ‘1’idbinbi]la,  the NJ’Nl~ OIIn
antenna at l’arkes,  and the ’26m antcllna  of Mount l’lcasant  Observatory at 11o-
Lart.  Wc used the Mark 111 system recording at A =:3.6 cm. ‘1’hc data were
correlated at the Mkll  I corrclator  of the US Naval Obscrvatory  in Washington,
IX. We followed an ast,rometric  analysis idcntica] to that  described by I,cstradc
et al. (19!)0) to obtain the phase-reference ma~) of each star at each epoch, in
contrast to earlier astromctry  VI,D1 observations in the Southern IIemisphcr-c
that used the bandwidth synthesis techniques [Itc-yno]ds  et al. 1995). Through
the anajysis  of several cpoclIs  of observation, we cstilnatcd  the radio position,
proper motion , and parallax for 111) 32918 and All l)or. Unlike the two stars
above, }11) 196818 turned out  to be barely detcctablo  in our array at the time of
observations,

our submilliarcsccond-precise estimates of the pro]wr motion and parallax of
111 ) 32918 (SCC Fig. 1 ) can be used in the tie bctwccn the 1111’1’AltCOS and
VI,]]] reference frames, ‘1’he  parallax is in excellent agrcclncnt  with the optical
value of Collier (1982). “j’his  star slt{)ws frcqucrlt, intc~tse,  arid long radio flares
(Slew et al. 1987). Wc have detected
rcac.llcd correlated flux densities up
for our iiitcrfcromct,cr,  wc can put a

radio flares in ttlrec of our observations that
to w50 mJy. Since the star was unresolved
lower bou IId orl Irl)e brightness temperature
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Figu rc 2. Same as Fig. 1 for A 11 IIor.  Note the different scale. The
reference source is 0516-621. ‘1’he  rrns of the IJosi,fit  residual is 3.8 mas.

of 107 1{, compatible with the existence of gyrosync]lrotron  emission processes.

We show in Fig.. 2 preliminary results for A}] l)or.  ‘J’hc higher rrns of the
postfit  residuals led to uncertainties ill proper motion and parallax larger than
those of 111) 32918. AI] l)or possesses a closely-s~mccd  radio companion, the star
ILst 13711; both stars were observed simultaneously for our radio telescopes as
they arc separated only 10“ o]l the sky. ‘1’he  data were processed independently,
and parallax and proper motion derived indej)cndcnt,ly.  our preliminary results
show that  both stars have common ])ropcr motions, to within 10 ma.sjyr,  and
common distances, to within 3 parsecs. More Vl,lll  observations would confirm
this result, which constitutes an important argun)crlt  in favor of the hypothesis
of the physical association between tile two stars (e.g. Innis et al. 1986). ‘1’hc
same bound to the brightness temperature of 1 II) 32918 applies to t}lese two
stars, as they  arc unresolved by our illtcrferolnetm-.
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