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Appendix A: High-resolution continuum maps

For the continuum images we only used the two spectral win-
dows with the highest bandwidths in both receiver side-bands
(centered at 331.295 and 343.495 GHz). The data were first
mapped seeking for spectral lines that were flagged out. Line-
free data from the two side-bands were combined and then im-
aged and cleaned using CASA. As mentioned, we first used a ro-
bustness factor of 1, which resulted in a clean/restoring beam of
30×40 mas at PA 69◦ (Sect. 2, Fig. 1). To investigate the strong
compact component, we also produced images using only data
from baselines of 2.5 km length and above and adopting a robust-
ness factor of –2 (equivalent to uniform weighting). In this way
we filter any contribution from structures with sizes >∼ 70 mas out,
but reach a higher resolution. The final HPBW is 17×27 mas (at
PA 51◦), with an rms of 220 µJy beam−1; the resulting map is
shown in Fig. A.1. The emission appears clearly resolved with a
strong central component and a curved extension first to the west
and then to the south; the jet emission is resolved out. The peak
and total fluxes in this map are 28 mJy beam−1 and 42 mJy re-
spectively; about 60% of the flux is recovered. Given our limited
angular resolution, we analyzed the distribution of clean com-
ponents (which represent where in our maps the emission is de-
duced to come from), by producing a yet higher resolution ver-
sion of the map with a circular restoring beam of 10 mas HPBW
(see Fig. 2). These procedures are often applied in radiointer-
ferometry and are justified as far as the restoring beam is sig-
nificantly larger than the clean beam size divided by the S/N or,
more restrictively, divided by the intensity ratio of the significant
clean components to those in adjacent regions. We have checked
that the emission from, for instance, the concave, 10-mas wide
area between the maxima outside the lowest level in Fig. B.1
is 10-30 times weaker that the maxima themselves. Continuum
emission appears clearly separated in three locations: from left
to right, components A, B, and C (Fig. B.1), which show peak
(total) fluxes of 23 (31), 6 (10) and 5 mJy beam−1 (5 mJy), re-
spectively, and an rms of 250 µJy beam−1. Comparing the fluxes
obtained at 331 and 343 GHz separately, we estimated the spec-
tral index of these three emitting spots; we found values of about
1.9, 3.1, and 1.0 for components A, B, and C, respectively.

Component A is coincident in position with the emission
from vibrationally excited lines and the absorption feature of
29SiO (Sect. 3.3), suggesting that this is indeed the emission
from the Mira component in the system. We checked that this po-
sition is also coincident within the uncertainties with the GAIA
coordinates for R Aqr, which are expected to give the coordinates
of the bright primary (after correcting for proper movements). Its
total flux (31 mJy) and peak brightness are compatible with those
expected from the Mira (for a temperature of ∼ 2650 K, Sect.
3.2) and its spectral index strongly suggests optically thick pho-
tospheric emission. We estimated the position of the WD com-
panion for the epoch of our ALMA observations (2017.9), see
Sect. 3.3 and App. B, which is found to be coincident with our C
component within the errors. This coincidence and the measured
spectral index, which is compatible with emission from the ion-
ized surroundings of the WD, strongly suggest that this emission
points to the location of the companion. Under the assumption
that continuum components A and C identify the primary and the
companion in R Aqr, then the intermediate component B, which
shows a spectral index compatible with dust emission, would be
the first detection of mass transfer between the stars in a SS.

Fig. A.1. Same as Fig. 2, same scales and units, but showing the contin-
uum map obtained after increasing the angular resolution and using the
original clean beam (17×27 mas).

Fig. B.1. Relative movement of both stars (mas), according to the new
orbital parameters. The AGB star is represented by the gray circle (with
a diameter of 15 mas), the position of the WD in Schmid et al. (2017,
epoch 2014.9) is indicated by the yellow asterisk, and the position of
the WD derived from the new orbital parameters for the epoch of our
observations (2017.9) is indicated by the blue asterisk. The uncertainties
are represented by the blue contour. Small black dots show the position
of the WD at orbital phases of 0.1 to 1.0 by 0.1 (the corresponding dates
are also indicated). Our high-resolution continuum map is again shown
(red contours) with the A, B, and C components; see App. A.

Appendix B: New orbital parameters determined
accounting for recent stellar astrometry

The determination of the orbital movements is fundamental to
comparing the positions of the stars with the ALMA maps.
Since the astrometric measurements by Schmid et al. (2017,
VLT/SPHERE-ZIMPOL observations at epoch 2014.9), who
relatively placed both stars with a reasonable accuracy, we can
expect a small but noticeable change in the relative positions for
2017.9. The best determination of the orbital parameters of the R
Aqr system is that by Gromadzki & Mikołajewska (2009). These
authors derived the spectroscopic orbit from radial velocity mea-
surements of the Mira, and used the resolved VLA observation
of SiO masers and continuum emission at 7 mm by Hollis et al.
(1997) to constrain the major axis and Ω, the orientation of the
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