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1 Abstracts of recently accepted papers
Resumos de artigos aceites recentemente

IRS Characterization of a Debris Disk around an M-type star in NGC2547

Teixeira, P. S.1,2,3; Lada, C. J.1; Wood, K.4; Robitaille, T.4; Luhman, K.5;

1 Harvard-Smithsonian CfA, 60 Garden Street, Cambridge MA 02138 U.S.A.;
2 Departamento de F́ısica da Faculdade de Ciências da Universidade de Lisboa, Ed. C8, Campo Grande, 1749-016,
Lisboa, Portugal ;
3 Laboratório Associado Instituto D. Luiz - SIM, Universidade de Lisboa, Campo Grande, 1749-016, Lisboa, Portugal;
4 School of Physics and Astronomy, University of St. Andrews, North Haugh, St. Andrews KY169SS, UK;
5 Department of Astronomy and Astrophysics, The Pennsylvania State University, University Park, PA, U.S.A.;

We present 5 to 15 micron Spitzer Infrared Spectrograph (IRS) low resolution spectral data of a candidate debris
disk around an M4.5 star identified as a likely member of the ∼40 Myr old cluster NGC2547. The IRS spectrum shows
a silicate emission feature, indicating the presence of warm, small, (sub)micron-sized dust grains in the disk. Of the
fifteen previously known candidate debris disks around M-type stars, the one we discuss in this paper is the first to
have an observed mid-infrared spectrum and is also the first to have measured silicate emission. We combined the
IRS data with ancillary data (optical, JHKs, and Spitzer InfraRed Array Camera and 24 micron data) to build the
spectral energy distribution (SED) of the source. Monte Carlo radiation transfer modeling of the SED characterized
the dust disk as being very flat (h100=2AU) and extending inward within at least 0.13AU of the central star. Our
analysis shows that the disk is collisionally dominated and is likely a debris disk.

Accepted by: ApJ (2009) in press
http://de.arxiv.org/abs/0905.2469

A Very Large Telescope/NACO Study of Star Formation in the Massive Embedded
Cluster RCW 38

DeRose, K. L1; Bourke, T. L.1; Gutermuth, R. A.1; Wolk, S. J.1; Megeath, S. T.2; Alves, J.3; Nürnberger, D.4;

1 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA;
2 Department of Physics and Astronomy, The University of Toledo, 2801 West Bancroft Street, Toledo, OH 43606,
USA ;
3 Centro Astronómico Hispano Alemán, C/Jesús Durbán Remón 2-2, E-04004 Almeŕıa, Spain;
4 European Southern Observatory, Casilla 19001, Santiago, Chile;

We present the results of high angular resolution adaptive optics (AO) near-infrared (JHKs ) observations of the
deeply embedded massive cluster RCW 38 using NACO on the Very Large Telescope. Narrowband AO observations
centered at wavelengths of 1.28 µm, 2.12 µm, and 2.17 µm were also obtained. The area covered by these observa-
tions is about 0.5 pc2, centered on the O-star RCW 38 IRS 2. We use the JHKs colors to identify young stars with
infrared (IR) excess in this region. Through a detailed comparison to a nearby control field, we find that most of
the 337 stars detected in all three IR bands are cluster members (∼317), with essentially no contamination due to
background (likely due to the high cluster extinction of AV ∼ 15) or foreground sources. Five sources with three band
detections have colors suggestive of deeply embedded protostars, while 53 sources are detected at Ks only; their spatial
distribution with respect to the extinction suggests they are highly reddened cluster members but their evolutionary
status is unclear. Detectable Ks -band excess is found toward 29% ± 3% of the stars. For comparison to a similar
area of Orion Nebula Cluster observed in the near-IR, mass and extinction cuts are applied, and the excess fractions
redetermined. The resulting excesses are then 25% ± 5% for RCW 38, and 42% ± 8% for Orion. RCW 38 IRS 2
is shown to be a massive star binary with a projected separation of ∼500 AU. Two regions of molecular hydrogen
emission are revealed through the 2.12 µm imaging. One of these shows a morphology suggestive of a protostellar jet,
and is clearly associated with a star only detected at H and Ks , and previously identified as a highly obscured X-ray
source. Three spatially extended cometary-like objects, suggestive of photoevaporating disks, are identified, but only
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one is clearly directly influenced by RCW 38 IRS 2. The structure of the inner core of RCW 38 is also characterized
and compared to Orion and other clusters. A King profile provides a reasonable fit to the cluster radial density profile
and a nearest-neighbor distance analysis shows essentially no subclustering.

Based on observations performed at the European Southern Observatory Very Large Telescope on Cerro Paranal,
Chile, under program ID 70.C-0400(A).

Accepted by: The Astronomical Journal, Volume 138, Issue 1, pp. 33-45 (2009)
http://de.arxiv.org/abs/0904.3279

Dense Cores in The Pipe Nebula: An Improved Core Mass Function

Rathborne, J. M.1; Lada, C. J.1; Muench, A. A.1; Alves, J. F.2; Kainulainen, J.3; Lombardi, M.4;

1 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA;
2 Centro Astronómico Hispano Alemán, C/Jesús Durbán Remón 2-2, E-04004 Almeŕıa, Spain;
3 TKK/Metsähovi Radio Observatory, Metsähovintie 114, FIN-02540 Kylmälä, Finland and Observatory, P.O. Box
14, FIN-00014 University of Helsinki, Finland;
4 European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching, Germany;

In this paper, we derive an improved core mass function (CMF) for the Pipe Nebula from a detailed comparison
between measurements of visual extinction and molecular-line emission. We have compiled a refined sample of 201
dense cores toward the Pipe Nebula using a two-dimensional threshold identification algorithm informed by recent
simulations of dense core populations. Measurements of radial velocities using complimentary C18O (1-0) observations
enable us to cull out from this sample those 43 extinction peaks that are either not associated with dense gas or are
not physically associated with the Pipe Nebula. Moreover, we use the derived C18O central velocities to differentiate
between single cores with internal structure and blends of two or more physically distinct cores, superposed along the
same line of sight. We then are able to produce a more robust dense core sample for future follow-up studies and a
more reliable CMF than was possible previously. We confirm earlier indications that the CMF for the Pipe Nebula
departs from a single power-law-like form with a break or knee at M ∼ 2.7 ± 1.3 Msun. Moreover, we also confirm
that the CMF exhibits a similar shape to the stellar initial mass function (IMF), but is scaled to higher masses by a
factor of ∼4.5. We interpret this difference in scaling to be a measure of the star formation efficiency (22% ± 8%).
This supports earlier suggestions that the stellar IMF may originate more or less directly from the CMF.

Accepted by: The Astrophysical Journal, Volume 699, Issue 1, pp. 742-753 (2009)
http://de.arxiv.org/abs/0904.4169

Uncovering the kiloparsec-scale stellar ring of NGC5128

Kainulainen, J. T.1,2; Alves, J. F.3; Beletsky, Y.4; Ascenso, J.5; Kainulainen, J. M.6; Amorim, A.7; Lima, J.7;
Marques, R.8; Pinhao, J.8; Rebordao, J.9; Santos, F. D.7;

1 Observatory, P.O. Box 14, FIN-00014 Univ. of Helsinki, Finland;
2 TKK/Metsahovi Radio Observatory, Metsahovintie 114, FIN-02540 Kylmala, Finland;
3 Calar Alto Observatory, Centro Astronomico Hispano, Aleman, C/q Jesus Durban Remon 2-2, 04004 Almeria, Spain;
4 European Southern Observatory (ESO), Alonso de Cordova 3107, Santiago, Chile;
5 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA;
6 TKK/Department of Radio Science and Engineering, P.O. Box 3000, FIN-02015 TKK, Finland;
7 SIM-IDL, Faculdade de Ciencias da Universidade de Lisboa, Ed. C8. Campo Grande 1749-016 Lisbon, Portugal;
8 LIP-Coimbra, Department of Physics, University of Coimbra, 3004- 516 Coimbra, Portugal;
9 INETI, Estrada da Portela, Zambujal-Alfragide, Apartado 7586, 2720-866 Amadora, Portugal;

We reveal the stellar light emerging from the kiloparsec-scale, ring-like structure of the NGC5128 (Centaurus A)
galaxy in unprecedented detail. We use arcsecond-scale resolution near infrared images to create a ”dust-free” view of
the central region of the galaxy, which we then use to quantify the shape of the revealed structure. At the resolution of
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the data, the structure contains several hundreds of discreet, point-like or slightly elongated sources. Typical extinc-
tion corrected surface brightness of the structure is KS = 16.5 mag/arcsec2, and we estimate the total near infrared
luminosity of the structure to be M = -21 mag. We use diffraction limited (FWHM resolution of 0.1”, or 1.6 pc)
near infrared data taken with the NACO instrument on VLT to show that the structure decomposes into thousands
of separate, mostly point-like sources. According to the tentative photometry, the most luminous sources have MK =
-12 mag, naming them red supergiants or relatively low-mass star clusters. We also discuss the large-scale geometry
implied by the reddening signatures of dust in our near infrared images.

Accepted by: Astronomy and Astrophysics Letters
http://www.helsinki.fi/∼jtkainul/CenALetter

2 Abstracts of recent conference contributions
Resumos de trabalhos apresentados em conferências

Correlations Between X-ray Emission and Accretion Tracers in a COUP Subsample of
T Tauri Stars

Silva, B.1,2 Azevedo, R.1,2 Gameiro, J. F.1,2 Folha, D. F. M.1,3

1 Centro de Astrof́ısica da Universidade do Porto, Rua das Estrelas, 4150 Porto, Portugal;
2 Departamento de Matemática Aplicada, Faculdade de Ciências da Universidade do Porto, 4169 Porto, Portugal;
3 Instituto Superior de Ciências da Saúde-Norte, Rua Central da Gandra, 1317, 4585-116 GANDRA PRD, Portugal;

Using data from FLAMES-GIRAFFE/VLT in two different bands (optical and infrared) we derived for 60 stars
at least one accretion tracer. The accretion tracers used were: CaII infrared triplet, HeI 5875, Na-D and optical
veiling. All these stars are from a subsample of COUP; therefore their X-rays properties are well known. In this work
we correlate the (COUP) X-ray properties of these classical T Tauri stars with their spectral accretion tracers, finding
that there is a correlation between the X-ray hardness ratio and the optical veiling.
SIMBOL-X: FOCUSING ON THE HARD X-RAY UNIVERSE: Proceedings of the 2nd International Simbol-X Sym-
posium. AIP Conference Proceedings, Volume 1126, pp. 373-376 (2009)
http://link.aip.org/link/?APCPCS/1126/373/1
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