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Abstract. VLBI may enhance the value of PNe as astronomical tools.
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The study of galaxy kinematics using the radial ve-
locities of PNe, usually measured by spectroscopy of the
λ5007 emission line, is well established. But radial ve-
locities alone do not give unambiguous information. The
well-known mass/anisotropy degeneracy arises through
having to make assumptions about the orbit families to
which the PNe belong. Figure 1 illustrates this. An op-
tical telescope (radial velocities only) cannot distinguish
between the two PNe orbits, even though they are quite
different. The theoretical addition of a VLBI network es-
tablishes, by measuring the two transverse components
of the velocity vector, that one PN is on the turning point
of an elongated orbit while the other is on an essentially
elliptic orbit, and the overall speeds of the individual PNe
are also determined. Clearly, knowledge of the three-
dimensional velocity vector of the PNe would radically
improve our dynamical analysis.

Since this possibility was raised [? ], VLBI has actu-
ally been used to measure the proper motion of M33 [?
]. Now this dramatic and elegant result was achieved us-
ing centimetre-wavelength emission from water masers,
which are much brighter than PNe, and it is clear that
VLBI measurements of extragalactic PNe with current
instrumentation would be very challenging. However the
next generation of radio telescopes such as the SKA
(square kilometre array), will have two orders of mag-
nitude greater sensitivity than current telescopes. At 6cm
wavelength, where many PNe are relatively bright, the
SKA is expected to have a continuum sensitivity of better
than 100 nJy per beam (assuming 512 MHz bandwidth
and a 1h integration). It is clear that some extragalactic
PNe will be detectable at this level. But we would like to
know how many PNe can be detected in a given galaxy
in both the optical line and the radio continuum. A sim-
ple experiment is to compare the measured optical and
radio fluxes of real Galactic PNe [? ],[? ] and to assume
that they are representative of PNe in general. We find
that, for every 100 PNe whose velocity could be mea-
sured optically in a typical observation (e,g, 12h integra-
tion with the PN.Spectrograph [? ]), about 20 would also
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FIGURE 1. Optical v Radio (see text)

be detected with adequate SNR by the SKA. The esti-
mated astrometric accuracy of the associated VLBI net-
work will enable the determination of their transverse ve-
locities with an accuracy of 20 km/s given a 5 year base-
line. Details of these calculations are given elsewhere [?
].

Thanks to Mike Garrett, Ortwin Gerhard, Roopesh
Ojha and Mark Walker for useful discussions. We made
use of the VizieR Online Data Catalogs.
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