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Abstract.
The radio-jet X-ray binary SS433 was observed at five epochs in

1998 by the very long baseline interferometry (VLBI) technique at five
frequencies ranging from 1.6 to 22 GHz. The innermost region of the
source on milliarcsecond scales (1 mas = 5 AU) is resolved into an east-
ern and a western core-jet component, well separated by the Central
Radio Gap (25-30 AU projected size), where the binary stellar system
is located. We suggest that the radio gap is caused by local synchrotron
self-absorption and external free-free absorption in an ionized medium,
which has a disk-like geometry. On 100 AU scales we observe the Equa-
torial Emission Region, oriented roughly perpendicularly to the jets, with
variable morphology at different epochs. Both of these phenomena could
be interpreted with a mass outflow from the system, concentrated in the
orbital plane of the binary.

1. The Central Radio Gap

The radio core of SS433 is not centre brightened, but has a double core-wing
morphology (Vermeulen et al. 1993). Multi-frequency observations with the
VLBA in 1995 showed that there is a radio gap between the approaching and
receding jet sides at 5 and 15 GHz (Paragi et al. 1999), hereafter Central Radio
Gap. Such a region was suggested to be present in SS433 by Stirling, Spencer,
& Watson (1997) due to free-free absorption in the ionized stellar wind, but
also expected according to conical jet models if the synchrotron self-absorption
optical depth is high enough (cf. Blandford & Konigl 1979 and Hjellming &
Johnston 1988). Kinematic modelling revealed that the central engine (i.e. the
binary stellar system) is located within the Central Radio Gap. The size of
the gap depends on both time and frequency. One expects that the Central
Radio Gap decreases in extent with increasing frequency due a decrease in opac-
ity. This is observed between 1.6 and 5 GHz, where synchrotron self-absorption
dominates. But at higher frequencies the core-jet separation between the ap-
proaching and receding jet sides does not seem to decrease below 5-6 mas
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(25-30 AU projected linear size at the distance of the source). This, and the
observed brightness asymmetry with increasing frequency indicate the presence
of a disk-like free-free absorbing medium, probably related to an outflow from
the system. This outflow cannot be spherically symmetric, as this would invoke
an unexpectedly high mass outflow rate of 10-5 M0/year.

2. The Equatorial Emission Region

Two radio components were discovered at an anomalous position angle in SS433,
after analyzing the 1.6 GHz data taken in 1995. These were located roughly per-
pendicular to the radio beams, and spanning several hundred AU in a disposition
that was quasi-symmetric to the Central Radio Gap (Paragi et al. 1999). We
confirm the existence of this radio emitting region in the 1998 observations. As
the "anomalous" radio components cannot be related directly to the precessing
radio beams, which were ejected near the poles of the compact object, we re-
fer to the region where these appear as the Equatorial Emission Region. The
observed high brightness temperatures of 107 - 108 K exclude a thermal ori-
gin for the emission. The region changes with time, but probably on a much
longer timescale than the radio beams. The Equatorial Emission Region might
be fed by a disk-like outflow from the system, or by the strong stellar wind,
concentrated into the orbital plane of the binary.

3. Conclusions

The Central Radio Gap is caused by a combined effect of synchrotron self-
absorption (according to conical jet models) and free-free absorption. The ge-
ometry of the external ionized medium is probably disk-like; it might be related
to an outflow from the system. This outflow may feed the Equatorial Emission
Region, but the emission mechanism is unclear at present.
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