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ABSTRACT

R CrA IRS 7B is a promissing Class 0 protostar detected both in the radio and the X-ray bands. We observed
the IRS 7 region in the radio continuum (3.5/6.2 cm) with high angular resolution (0.6/1.7 arcsec). The radio images
of IRS 7B show a bipolar morphology, and the spectrum suggests that the radio emission comes from a thermal
radio jet. A comparison of the radio images with archival Chandra X-ray images shows that the bright radio source
is closely associated with the X-ray source. However, X-ray emission from a jet cannot produce the short time-scale
variability seen in XMM-Newton observations. Also, the high plasma temperature and the large X-ray luminosity
of IRS 7B require a large amount of gas at an unrealistically high outflow velocity. A possible model reconciling
the radio and the X-ray observations is that the hard variable X-ray emission originates from the magnetic activity
around the protostar, while the soft constant X-ray emission originates from plasma heated by collision of a steady
jet with ambient gas.

Subject headings: ISM: individual (R Coronae Australis IRS 7) — ISM: structure — stars: formation

1. INTRODUCTION

The R CrA region contains several embedded IR objects
(Taylor & Storey 1984), and IRS 7 is the most deeply em-
bedded and probably the youngest. The strong sub-mm emis-
sion suggests that this region hosts Class 0 sources (Nutter et
al. 2005). IRS 7 was resolved into two radio sources (Brown
1987), and they are the only Class 0 sources with X-ray emis-
sion detected in high significance (Feigelson & Montmerle
1999; Hamaguchi et al. 2005).

2. OBSERVATIONS AND RESULTS

The R CrA IRS 7 region was observed in the 3.5 and
6.2 cm continuum using the Very Large Array (VLA) in the
BnA-array configuration. Both IRS 7A and 7B were detected
clearly and resolved into at least 2 peaks (Figs. 1 and 2).

3. DISCUSSION

IRS 7A was resolved into two objects (CHTC 10 and 12),
suggesting that the centimeter emission comes from a bipolar
jet. The X-ray source X� is associated with CHTC 10, the
brighter one, but not with CHTC 12, which suggests that the
X-ray source may be closely related with the outflow rather
than the central protostar.
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There is a radio source (FPM 15) just north of IRS 7B,
suggesting that the centimeter emission traces a bipolar jet.
The X-ray source X� is associated with the brighter centime-
ter source, IRS 7B, but not with FPM 15. While this geometry
suggests that the X-ray source is probably associated with the
outflow, the high plasma temperature and the large X-ray lu-
minosity, especially those seen in the XMM-Newton observa-
tions, require a large amount of gas at an unrealistically high
outflow velocity (Hamaguchi et al. 2005). Shock heating by
collision of an outflow with ambient gas, which should extend
to about a few hundred AU, would not produce X-ray vari-
ation on timescales of kiloseconds as observed with XMM-
Newton. A possible model reconciling the radio and the X-ray
observations is that the hard and time-variable X-ray compo-
nent may be emitted by circumstellar magnetic activity and
that the soft and constant X-ray component may come from
plasma heated by the collision of a steady jet with ambient
gas (Hamaguchi et al. 2005).

This work was partially supported by the LRG Program of
KASI.

REFERENCES

Brown, A. 1987, ApJ, 322, L31
Choi, M., & Tatematsu, K. 2004, ApJ, 600, L55
Feigelson, E. D., Carkner, L., & Wilking, B. A. 1998, ApJ, 494, L215
Hamaguchi, K., Corcoran, M. F., Petre, R., White, N. E., Stelzer, B.,

Nedachi, K., Kobayashi, N., & Tokunaga, A. T. 2005, ApJ, 623,
291

Nutter, D. J., Ward-Thompson, D., & André, P. 2005, MNRAS, 357,
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Fig. 1.— Color composite map toward the R CrA IRS 7 region. Light blue: X-band (3.5 cm) continuum map from the VLA BnA-array data.
Dark blue: C-band (6.2 cm) continuum map from the VLA BnA-array data. Green: Q-band (6.9 mm) continuum map from the VLA CnB-array
data (Choi & Tatematsu 2004). Purple: X-ray map from the Chandra Data Archive. Orange and yellow: Near-IR images in the � and the �
bands, respectively, from the 2MASS Atlas Images. Red: Optical (red) image from the Digitized Sky Survey.

Fig. 2.— Uniform-weight maps of the 3.5 cm and 6.2 cm continuum toward the R CrA IRS 7 region. Contour levels are 1, 2, 4, 8, 16, and 32
times 0.07 and 0.10 mJy beam��, respectively. Shown at the bottom right corner are the synthesized beams. Pluses: Sources detected in the
7 mm continuum (Choi & Tatematsu 2004). Crosses: X-ray sources from the Chandra Data Archive (positions from Hamaguchi et al. 2005).
Open squares: Submillimeter continuum sources (Nutter et al. 2005).


