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Abstract. The young stellar object SVS 13 has been proposed as the
powering source of the HH 7-11 objects. Recent observations have re-
vealed that in the radio continuum (3.6-cm) the source is a binary sep-
arated by about 0”3 in the east-west direction. We present Very Large
Array observations, made in the highest angular resolution A configu-
ration, of HoO maser emission toward this source. Our data show that
the HoO spots appear to be segregated in two velocity groups: a group
with radial velocity similar to that of the ambient cloud (Visgp ~ 8 km
s~!) that is associated with the western radio source, and a blueshifted
(by ~20 km s~!) velocity group that is associated with the eastern radio
source. We discuss the possible implications of this observation.
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1. Introduction

HH 7-11 is a classical system of bright Herbig-Haro objects, first reported by
Herbig (1974) and by Strom, Grasdalen, & Strom (1974). Strom, Vrba, & Strom
(1976) discovered a 2.2 pym source, SVS 13, roughly aligned with the chain of
HH objects, that was proposed as their exciting source. Rodriguez, Anglada,
& Curiel (1997), through a high angular resolution VLA map of the region
detected SVS 13 as a radio cm source (VLA 4), but also detected a new object,
VLA 3, located 6” to the SW, and argued that this new object was a better
candidate to drive the outflow. Deep radio maps with subarcsecond angular
resolution obtained by Anglada, Rodriguez & Torrelles (2000) revealed that the
radio source associated with SVS 13 (VLA 4) is actually a binary (VLA 4A and
4B), separated by 0”3, corresponding to a projected separation of 65 AU for a
distance of 220 pc.

The source SVS 13 presents a number of peculiar properties. It was detected
initially as a near-IR source (Strom et al. 1976). Later, Goodrich (1986) detected
a faint visible counterpart. The source exhibited a large increase of its brightness
in the optical and near-IR in 1988-1990 (Eisloffel et al. 1991). Since then, the
flux remained almost steady (Aspin & Sandell 1994). In addition, despite being
optically visible, SVS13 is a strong mm source (Grossman et al. 1987; Chini
et al. 1997; Bachiller et al. 1998; Looney, Mundy, & Welch 2000). Anglada
et al. (2000) have argued that the two components of this binary system could
be in different evolutionary stages and/or suffer from different extinction, with
the more extincted object (proposed to be VLA 4B by Anglada et al.) being
associated with the previously reported mm source, while the other component
(VLA 4A) would correspond to the visible star SVS 13.

In order to further investigate SVS13, we have analyzed VLA observations
of the HoO maser emission at 1.3 cm toward SVS 13 made with subarcsec angu-
lar resolution along several epochs. Our goals were to establish accurately the
position of the HoO masers with respect to the components of the radio binary
and to study if this relative location could shed light on the evolutionary stage
of the stars.

2. Observations and Discussion

The HoO maser observations were made with the Very Large Array (VLA) of
NRAO! in the A configuration during 1983 October 21, 1985 February 18, and
1988 October 31. The phase calibrator was 0333+321, for which we assumed a
flux density of 1 Jy at 1.3 cm. The data were calibrated, edited, and imaged
using the software AIPS of NRAO. We detected a total of nine HoO spots
associated with SVS 13 over the three epochs (one in 1983, four in 1985, and
four in 1988). Both in 1985 and in 1988 two spots at different radial velocity
(with LSR radial velocities of —20.1 and —15.5 km s~! for 1985 and with LSR
radial velocities of —14.8 and —5.6 km s~! for 1988, see Figure 1) appeared to
coincide spatially within our relative positional uncertainty of ~ 0702 and were

!The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.
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Figure 1.  Position of the HyO spots overlapped in the 3.6 cm contin-
uum image of Anglada et al. (2000). The LSR velocity of the spots is
given in the figure. The contours of the continuum emission are —3, 3,
4, 5, and 6 times 14 pJy beam™!, the rms noise of the map. The half
power contour of the beam is shown in the bottom left corner. Note
that the spots with radial velocity close to that of the ambient cloud
(Visr ~ 8 km s~!) appear spatially associated with VLA 4A, while
those with blueshifted radial velocity appear spatially associated with
VLA 4B.

considered as arising from the same position (that was taken to be the average
of the two nearby positions). We did not detect HoO emission in association
with VLA 3, the source proposed by Rodriguez et al. (1997) as an alternative
candidate to drive the HH 7-11 objects. In order to accurately compare the HoO
maser positions with the 3.6 cm continuum positions of Anglada et al. (2000),
that also used 0333+321 as phase calibrator, we shifted the maser positions by
Ao = +0%0047 and Ad = —0”009 to account for a recent small refinement of
the position of 0333+321.

In Figure 1 we show the maser spots overlapped on the 3.6 cm contour map
of Anglada et al. (2000). As can be seen, the spots appear to be segregated in
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two velocity groups: a velocity group with Vi gg similar to that of the ambient
cloud (Vs ~ 8 km s~1), for which we detected four features with V7 sg in the
range of 7.3 to 12.2 km s~!) and a blueshifted velocity group (five features with
Visr in the range of —25.4 to —5.6 km s~!). Remarkably, all the spots in the
ambient velocity group are associated with VLA 4A, while all the spots in the
blueshifted velocity group are associated with VLA 4B.

We believe that this result supports the suggestion of Anglada et al. (2000)
that there are at least two stars, VLA 4A and VLA 4B, in association with
SVS 13. If the mean radial velocity of the maser groups were indicative of the
radial velocity of the stars, one could argue that VLA 4A is the more massive
of the two (since its velocity is closer to the ambient cloud velocity) and that
the blueshifted velocity seen in VLA 4B indicates orbital motion for this star.
However, at a distance of 220 pc (Cernis 1990), the angular separation between
VLA 4A and VLA 4B corresponds to ~70 AU, and a mass of ~ 30 Mg would be
required for VLA 4A. The modest bolometric luminosity of the source (~ 20 Lg;
Jennings et al. 1987) seems to rule out such a massive star. We then tentatively
propose that the radial velocity of both stars is most probably close to that of
the ambient cloud, and that the blueshift observed in the HoO masers associated
with VLA 4B are produced by outflow motions that are not present or are not as
important in VLA 4A. VLBA monitoring of these masers, such as that reported
by Wootten et al. (2001, these proceedings) should help clarify their nature.
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