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Abstracts of recently accepted papers
A molecular jet from SVS 13B near HH 7–11
R. Bachiller1 , S. Guilloteau2 , F. Gueth3 , M. Tafalla1 , A. Dutrey2 , C. Codella1 , A. Castets4
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IGN Observatorio Astronomico Nacional, Apartado 1143, E-28800 Alcalá de Henares (Madrid), Spain
Institut de Radio Astronomie Millimétrique, 300 rue de la Piscine, F-38406 Saint Martin d’Hères, France
Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121 Bonn, Germany
Laboratoire d’Astrophysique, Observatoire de Grenoble, BP53, F-38041 Grenoble Cedex 9, France

E-mail contact: bachiller@oan.es
We present interferometric images of the λ 1.3 and 3.5 mm continuum and the SiO J = 2 → 1 emission towards the
00
SVS 13/HH 7–11 vicinity. The continuum data resolve SVS 13 into two components separated by 14 .5 (∼ 4300 AU)
and having very similar millimeter properties: each of them has about 1 M of circumstellar material and its emission
is characterized by a spectral index of ∼ 2.5. One of the components, SVS 13B, lacks optical, near infrared, or cm-wave
counterpart, and is only detectable at millimeter waves, a fact that suggests it represents an extremely embedded,
Class 0 object. This source, in addition, powers a remarkably collimated molecular outflow as seen by a high velocity
SiO jet. HH 12, HH 16, and HH 352 lie along the line of this jet, suggesting they are also excited by SVS 13B. Our
observations highlight the star-formation richness of the HH 7–11 region which contains in a small area some of the
youngest and most extraordinary outflows known.
Accepted by Astronomy & Astrophysics Lett.
Preprints available through http://www.oan.es/preprints/lista.html

Multiple CO Outflows in Circinus: The Churning of a Molecular Cloud
John Bally1 , Bo Reipurth,1 Charles J. Lada,2 and Youssef Billawala1
1

Department of Astrophysical and Planetary Sciences and Center for Astrophysics and Space Astronomy, University
of Colorado, Campus Box 389, Boulder, CO 80309-0389, USA
2
Harvard Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
E-mail contact: bally@nebula.colorado.edu
We present a millimeter wave study of a cluster of bipolar CO outflows embedded in the western end of the Circinus
molecular cloud complex, G317-4, that is traced by very high optical extinction. For an assumed distance of 700
pc, the entire Circinus cloud is estimated to have a mass of about 5 × 104 M . The opaque western portion that
was mapped in this study has a mass of about 103 M , contains a number of embedded infrared sources and various
compact 1.3 mm continuum sources, and has a remarkable filamentary structure with numerous cavities which appears
to be the fossil remnants of past star formation activity. The most active star forming region in this part of Circinus
is centered around a compact cluster of millimeter continuum sources associated with IRAS 14564–6254 and IRAS
14563–6301 which lies about 70 to the south. This region contains two known Herbig-Haro objects, HH 76 and HH 77,
and a profusion of overlapping high velocity CO outflow lobes. Among these, we can clearly distinguish the two
largest outflows in Circinus (flows A and B) which appear to originate from the two brightest IRAS sources. This
region also contains at least two other prominent but overlapping bipolar CO outflows (flows C and C0 ), one of which
may be associated with IRAS14564–6258. Two compact and relatively low velocity CO outflows lie at the northern
1

periphery of the Circinus core and are associated with IRAS 14563–6250 (flow E), a source also detected as a 1.3 mm
continuum source, and with IRAS 14562–6248 (flow G). A small but prominent reflection nebula associated with the
nebulous star vBH65a and a co-axial Herbig-Haro jet, HH 139, is located at the southeastern edge of this cloud core
and illuminates part of a cavity seen as a low extinction region. A faint and low mass CO molecular flow is associated
with vBH65a and HH 139 (flow F). The infrared source IRAS 14580–6303 drives a small CO flow (flow I). A second,
active center of star formation is centered on the source IRAS 14592–6311, the peculiar Herbig Ae/Be star vBH65b,
about 200 to the southeast of the main cloud core; four HH objects, HH 140 to HH 143, and a compact CO outflow
are located here (flow D). About 50 further south, IRAS 14596–6320 drives yet another outflow (flow H). Thus, the
mapped portion of Circinus contains at least 10 CO emitting molecular outflows. Assuming that star formation has
continued at a steady rate for the last several hundred thousand years, the Circinus cloud is expected to have produced
dozens of young stars. Their outflows have severely altered the structure and kinematics of this cloud as evidenced
by the multitude of prominent cavities and dust filaments that outline their boundaries. This level of star formation
activity is consistent with the numerous post-outflow phase Hα emission line stars that have been found in this region.
The Circinus cloud complex is an archetypical case where star formation activity may have profoundly affected the
structure of a molecular cloud, producing its strikingly filamentary and cavitated appearance and providing further
evidence that star formation may be a self regulated process.
Accepted by The Astronomical Journal

Collapse of a Molecular Cloud Core to Stellar Densities: The First Three-Dimensional
Calculations
Matthew R. Bate
Max-Planck-Institut für Astronomie, Königstuhl 17, 69117 Heidelberg, Germany
E-mail contact: mbate@mpia-hd.mpg.de
We present results from the first three-dimensional calculations ever to follow the collapse of a molecular cloud core
(∼ 10−18 g cm−3 ) to stellar densities (> 0.01 g cm−3 ). The calculations resolve structures over 7 orders of magnitude
in spatial extent (∼ 5000 AU − 0.1 R ), and over 17 orders of magnitude in density contrast. With these calculations,
we consider whether fragmentation to form a close binary stellar system can occur during the second collapse phase.
We find that, if the quasistatic core that forms before the second collapse phase is dynamically unstable to the
growth of non-axisymmetric perturbations, the angular momentum extracted from the central regions of the core, via
gravitational torques, is sufficient to prevent fragmentation and the formation of a close binary during the subsequent
second collapse.
Accepted by ApJ Letters
http://www.mpia-hd.mpg.de/theory/preprints.html

Near Infrared Imaging of Star Forming Region AFGL 5157
Yafeng Chen1 , Yongqiang 1 , Ji Yang1 , Takanori Hirao2 , Miki Ishii2 , Tetsuya Nagata2 , Shuji Sato2
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Purple Mountain Observatory, Academia Sinica, Nanjing 210008, China
Department of Astrophysics, Nagoya University, Nagoya 464-01, Japan

E-mail contact: starfm@public1.ptt.js.cn
We present near infrared images of the star forming region AFGL 5157 in the JHK’ broad-band filters and H2 v=10 S(1) narrow-band filter. The images reveal a dense cluster of stars and infrared nebulosities associated with the
previously known infrared sources. Of 54 near infrared sources detected in the nebula, NGC 1985, twelve exhibit
infrared excesses typical of T Tauri stars, Herbig Ae/Be stars, and protostars. The magnitude and color distribution
of the cluster of stars in the nebula are found to be different from those outside the nebular region. The K’-magnitude
distribution of the cluster is quite flat while the non-cluster is peaked toward the low-magnitude. The [H-K’] color of
the cluster also displays 0.3 mag redder than that of the non-cluster. The infrared nebula displays a bright nucleus
with two spirals extended to the north and south. In light of color properties of the nebula, we propose a shell model
for the nebular structure which could be formed by star forming activity of the central cluster. Many sources with
infrared excesses are found to be embedded in the shell structure.

2

Twelve shocked knots in H2 emission are observed in the region. The non-axially symmetric distribution of the
knots indicates the presence of multiple outflows in the region. Although we failed to identify the powering sources
responsible for some of the HH-like objects, the relationship of the H2 emission with infrared sources shows that there
must be several spatially separated sources exciting the shocked H2 emission, as well as the previously observed H2 O
masers and molecular outflow. Diffuse H2 emission is also detected on the shell structure, which supports the shell
model of the nebula. This diffuse emission could result from fluorescence by relatively evolved stars in the cluster.
Accepted by The Astronomical Journal

Proper motions and variability of the H2 knots in the HH 111 and HH 121 protostellar
outflows.
K.E.K. Coppin1 , C.J. Davis1 & M. Micono2
1
2

Joint Astronomy Centre, 660 N. A’ohōkū Place, University Park, Hilo, Hawaii 96720, U.S.A.
Dipartimento di Fisica Generale dell’Universita‘, Via Pietro Giuria 1, I-10125 Torino, Italy

E-mail contact: cdavis@jach.hawaii.edu
The proper motions of molecular hydrogen knots in the HH 111 and HH 121 outflows have been measured. High
tangential velocities, in the range 265–461 km s−1 , are measured in both flows. These values exceed the dissociation
speed limit for molecular hydrogen in shocks, and therefore indicate that the associated shock velocities are much lower
than the shock pattern speeds and underlying jet speeds. The data seemingly support a variable flow velocity origin
for the knots in the two outflows, though some of the knots could also be caused by Kelvin-Helmholtz instabilities. We
also report on the marked variability in morphology and luminosity observed in a number of these knots. A molecular
cooling time of the order of a few years is inferred, in line with theoretical predictions based on “typical” jet densities
and velocities.
Accepted by MNRAS (Letters)
Preprints available from: http://www.jach.hawaii.edu/∼cdavis/papers.html

The Magnetic Field of the NGC 2024 Molecular Cloud
R. M. Crutcher1 , D. A. Roberts1 , T. H. Troland2 and W. M. Goss3
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Astronomy Department, University of Illinois, Urbana, IL 61801 USA
Physics and Astronomy Department, University of Kentucky, Lexington, KY 40506 USA
National Radio Astronomy Observatory, Socorro, NM 87801 USA

E-mail contact: crutcher@uiuc.edu
We have carried out Very Large Array (VLA) Zeeman observations of absorption lines of H I and OH toward the
molecular cloud associated with the NGC 2024 (Orion B) H II region. The synthesized beam diameters are 6800 × 5200 ,
pa = 38◦ and 8100 × 6500 , pa = −6◦ for OH and H I, respectively. The absorption lines could be mapped over
the NGC 2024 continuum source, which has an extent (at the 1 Jy beam−1 level) of ∆α ≈ 70 by ∆δ ≈ 50 . The
maps of the magnetic field, together with comparisons with additional data from the published literature, lead to
the following conclusions. (1) The magnetic field comes from a line subcomponent at vLSR ≈ 10.2 km s−1 which
corresponds in velocity and in spatial morphology with the northern dense molecular ridge in NGC 2024. (2) Blos
varies from 0 to the northeast of the northern molecular ridge to almost 100 µG to the southwest. The variation in
Blos may be due to the field being mainly in the plane of the sky to the northeast but having a significant line-ofsight component to the southwest. (3) Velocities in the cloud are supersonic but approximately equal to the Alfvén
velocity, which is consistent with motions being dominated by magnetohydrodynamical waves rather than thermal
motion or hydrodynamical turbulence. (4) The mass-to-magnetic flux ratio is supercritical, which suggests that the
static magnetic field does not support the cloud against collapse. Simple virial estimates of the relative importance
of gravitational, kinetic, and magnetic energies show that the ratio of kinetic/gravitational energy is about 0.5, while
the magnetic/gravitational energy ratio is less than 0.1. At face value, these results imply that the cloud is supported
mainly by non-thermal motions rather than by the static magnetic field. However, since we only measure directly the
line-of-sight component of B, this result is not conclusive.
Accepted by Ap. J.
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The submillimetre colour of YSOs
W. R. F. Dent1 , H. E. Matthews2,3 and D. Ward-Thompson4
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UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, Scotland
Joint Astronomy Centre, 660 N. A’Ohoku Place, Hilo, HI 96720, USA
National Research Council of Canada, 5701 W. Saanich Road, Victoria, BC V8X 4M6, Canada
Department of Physics & Astronomy, University of Wales, 5 The Parade, Cardiff CF2 3YB

E-mail contact: dent@roe.ac.uk
A survey is presented of the submillimetre continuum spectra from dust around 73 Young Stellar Objects (YSOs)
associated with Herbig-Haro objects and molecular outflows. Spectra at millimetre to submillimetre wavelengths
taken with similar beam sizes have been obtained for 42 of the objects, with the remainder either detected or with
upper limits at 800 µm. The data are combined with far-infrared IRAS fluxes, and then compared with published
sub-millimetre data from other types of YSO; this results in a dataset of ∼ 150 sub-millimetre spectra. We have then
employed colour-colour diagrams to investigate the differences in sub-millimetre continuum spectra of different YSO
types.
The majority of targets are optically-obscured YSOs (generally Lada Class I); all are found to have a sub-millimetre
spectral index (αmm ) of ∼ 3.5. None of these objects has αmm ≤ 3.0. This is significantly different from published
optically-visible T Tauri stars (Class II-III), many of which have αmm ∼ 2.5. The few main-sequence stars so far
observed in the submillimetre generally also have a low value of αmm . We find that objects which might be classified
as T Tauri stars, but which are not directly visible, have higher values of αmm .
Assuming isothermal optically thin dust emission, this implies a dust emissivity index β of ∼ 1.5 for embedded objects,
and ∼ 0.5 for visible objects. The reduced αmm in low optical extinction sources can be attributed to either grain
growth or the formation of a compact optically thick circumstellar disc, and we discuss these two options in light
of the new data. If, as the results suggest, large fractal grains are present in the more evolved systems, then these
will have higher millimetre mass opacity, implying that the determination of the circumstellar mass evolution from
submillimetre continuum fluxes must take into account the evolution of the dust itself.
High-mass embedded YSOs also have spectra very similar to their low-mass counterparts, but with higher dust
temperature (again, under the isothermal optically thin assumption). Also most Class 0 YSOs have a high value of
αmm , although three have flatter spectra more typical of fractal dust, which is difficult to explain under simple grain
coagulation models.
The submillimetre continuum flux is also compared with the intensity of two molecular lines: C18 O J=2-1 and H2 CO
303 − 202 . The integrated emission from the higher-density tracer, H2 CO, is well correlated with continuum flux. The
C18 O line shows a less significant correlation, particularly at low masses, suggesting that this may not be a good
molecule to search for low-mass YSOs. By comparing T Tauri stars and younger YSOs with the same continuum flux,
we find evidence that T Tauri stars are unusually weak in C18 O emission, and we give some possible explanations.
Accepted by MNRAS

Molecular abundance enhancements in the highly collimated bipolar outflow BHR 71
Guido Garay1 , Ive Köhnenkamp1 , Tyler L. Bourke2,3? , L. F. Rodrı́guez4 and Kimmo K. Lehtinen5
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Instituto de Astronomı́a, UNAM, Apdo. Postal 70-264, 04510 México, D.F., México
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?
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E-mail contact: tlb@aaoepp.aao.gov.au
We report observations of the J = 3 → 2 and J = 2 → 1 transitions of SiO and CS, the Jk = 3k → 2k and Jk = 2k → 1k
transitions of CH3 OH, and the J = 1 → 0 transition of HCO+ , made with SEST, toward the highly collimated bipolar
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outflow BHR 71. Broad wing emission was detected toward the outflow lobes in all the observed molecular lines.
The shape of the profiles are strikingly different from molecule to molecule. For CS and HCO+ the emission from
the outflowing gas appears as a weak broad feature superposed upon a strong narrow emission from the quiescent
ambient gas. For CH3 OH the intensity of the broad emission feature is considerably stronger than that of the narrow
component, while for SiO the broad feature completely dominates the emission spectra.
The spatial distribution of the integrated wing emission is considerably extended, and broadly similar in all the observed
molecular transitions, showing well separated blue and red shifted lobes with FWHM angular sizes of 2.0 4 × 1.0 3 and
2.0 4 × 1.0 4, respectively. We find that the abundance of methanol and silicon monoxide in the outflow lobes is enhanced
with respect to that of the ambient cloud by factors of up to ∼ 40 and 350, respectively. The large enhancements of
methanol and silicon monoxide in the outflow lobes are most likely due to the release from grains of ice mantles and
Si-bearing species via shocks produced by the interaction between the outflow and dense ambient gas. On the other
hand, we find that the abundance of HCO+ in the outflowing gas is smaller than that in the ambient gas by about a
factor of 20, a decrease consistent with theoretical predictions of shock models.
Accepted by ApJ (Dec 1998)
Preprint available at www.aao.gov.au/local/www/tlb

The structure of young star clusters
P. P. Gladwin1 , S. Kitsionas1 , H. M. J. Boffin1 and A. P. Whitworth1
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Department of Physics and Astronomy, Cardiff University, P.O. Box 913, CF2 3YB, Wales, U.K.

E-mail contact: Spyridon.Kitsionas@astro.cf.ac.uk
In this paper we analyse and compare the clustering of young stars in Chamaeleon I and Taurus. We compute the
mean surface-density of companion stars N̄ as a function of angular displacement θ from each star. We then fit N̄ (θ)
with two simultaneous power laws, i.e. N̄ (θ) ' Kbin θ−βbin + Kclu θ−βclu . For Chamaeleon I, we obtain βbin = 1.97 ± 0.07
and βclu = 0.28 ± 0.06, with the elbow at θelb ' 0.011◦ ± 0.004◦ . For Taurus, we obtain βbin = 2.02 ± 0.04 and
βclu = 0.87 ± 0.01, with the elbow at θelb ' 0.013◦ ± 0.003◦ . For both star clusters the observational data make
quite large (∼ 5σ) systematic excursions from the best fitting curve in the binary regime (θ < θelb ). These excursions
are visible also in the data used by Larson and Simon, and may be attributable to evolutionary effects of the types
discussed recently by Nakajima et al. and Bate et al. In the clustering regime (θ > θelb ) the data conform to the best
fitting curve very well, but the βclu values we obtain differ significantly from those obtained by other workers. These
differences are due partly to the use of different samples, and partly to different methods of analysis.
We also calculate the box-dimensions for the two star clusters: for Chamaeleon I we obtain Dbox ' 1.51 ± 0.12, and
for Taurus Dbox ' 1.39 ± 0.01. However, the limited dynamic range makes these estimates simply descriptors of the
large-scale clustering, and not admissible evidence for fractality.
We propose two algorithms for objectively generating maps of constant stellar surface-density in young star clusters.
Such maps are useful for comparison with molecular-line and dust-continuum maps of star-forming clouds, and with
the results of numerical simulations of star formation. They are also useful because they retain information which is
suppressed in the evaluation of N̄ (θ). Algorithm I (SCATTER) uses a universal smoothing length, and therefore has
a restricted dynamic range, but it is implicitly normalized. Algorithm II (GATHER) uses a local smoothing length,
which gives it much greater dynamic range, but it has to be normalized explicitly. Both algorithms appear to capture
well the features which the human eye sees. We are exploring ways of analyzing such maps to discriminate between
fractal structure and single-level clustering, and to determine the degree of central condensation in small-N clusters.
Accepted by MNRAS
Preprint available at: http://xxx.soton.ac.uk/abs/astro-ph/?9809289
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Envelope structure of deeply embedded young stellar objects in the Serpens Molecular
Cloud
Michiel R. Hogerheijde1,2 , Ewine F. van Dishoeck1 , Jante M. Salverda1,3 , & Geoffrey A. Blake4
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Aperture-synthesis and single-dish (sub) millimeter molecular-line and continuum observations reveal in great detail
the envelope structure of deeply embedded young stellar objects (SMM 1 = FIRS 1, SMM 2, SMM 3, SMM 4) in the
densely star-forming Serpens Molecular Cloud. SMM 1, 3, and 4 show partially resolved (> 200 = 800 AU) continuum
emission in the beam of the Owens Valley Millimeter Array at λ = 3.4–1.4 mm. The continuum visibilities accurately
constrain the density structure in the envelopes, which can be described by a radial power law with slope −2.0 ± 0.5
on scales of 300 AU to 8000 AU. Inferred envelope masses within a radius of 8000 AU are 8.7, 3.0, and 5.3 M
for SMM 1, 3, and 4, respectively. A point source with 20%–30% of the total flux at 1.1 mm is required to fit the
observations on long baselines, corresponding to warm envelope material within ∼ 100 AU or a circumstellar disk.
No continuum emission is detected interferometrically toward SMM 2, corresponding to an upper limit of 0.2 M
assuming Td = 24 K. The lack of any compact dust emission suggests that the SMM 2 core does not contain a central
protostar.
Aperture-synthesis observations of the 13 CO, C18 O, HCO+ , H13 CO+ , HCN, H13 CN, N2 H+ 1–0, SiO 2–1, and SO
22 -11 transitions reveal compact emission toward SMM 1, 3, and 4. SMM 2 shows only a number of clumps scattered
throughout the primary field of view, supporting the conclusion that this core does not contain a central star. The
compact molecular emission around SMM 1, 3, and 4 traces 500 –1000 (2000–4000 AU) diameter cores that correspond
to the densest regions of the envelopes, as well as material directly associated with the molecular outflow. Especially
prominent are the optically thick HCN and HCO+ lines which show up brightly along the walls of the outflow cavities.
SO and SiO trace shocked material, where their abundances may be enhanced by 1–2 orders of magnitude over
dark-cloud values.
A total of 31 molecular transitions have been observed with the James Clerk Maxwell and Caltech Submillimeter
telescopes in the 230, 345, 490, and 690 GHz atmospheric windows toward all four sources, containing, among others,
lines of CO, HCO+ , HCN, H2 CO, SiO, SO, and their isotopomers. These lines show 20–30 km s−1 wide line wings,
deep and narrow (1–2 km s−1 ) self-absorption, and 2–3 km s−1 FWHM line cores. The presence of highly excited lines
like 12 CO 4–3 and 6–5, 13 CO 6–5, and several H2 CO transitions indicates the presence of material with temperatures
>
∼100 K. Monte-Carlo calculations of the molecular excitation and line transfer show that the envelope model derived
from the dust emission can successfully reproduce the observed line intensities. The depletion of CO in the cold gas
is modest compared to values inferred in objects like NGC 1333 IRAS 4, suggesting that the phase of large depletions
through the entire envelope is short-lived and may be influenced by the local star-formation density. Emission in high
excitation lines of CO and H2 CO requires the presence of a small amount of ∼ 100 K material, comprising less than
1% of the total envelope mass and probably associated with the outflow or the innermost region of the envelope. The
derived molecular abundances in the warm (Tkin > 20 K) envelope are similar to those found toward other class 0
YSOs like IRAS 16293−2422, though some species appear enhanced toward SMM 1. Taken together, the presented
observations and analysis provide the first comprehensive view of the physical and chemical structure of the envelopes
of deeply embedded young stellar objects in a clustered environment on scales between 1000 and 10,000 AU.
Accepted by The Astrophysical Journal
http://www.strw.leidenuniv.nl/∼michiel/publications.html
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Photodissociation Regions and H II Regions in NGC 6334
James M. Jackson and Kathleen E. Kraemer
Department of Astronomy, Boston University, Boston, MA 02215, USA
E-mail contact: kraemer@protostar.bu.edu
Using the VLA at 8.485 GHz, we have imaged the southern portion of the star-forming ridge of molecular gas in
NGC 6334. The diffuse radio source G351.20+0.70, discovered by Moran et al. (1990), is now resolved into a roughly
spherical shell of radius ∼ 10 (0.5 pc). The distribution of molecular gas, traced by CO emission, of photodissociated
gas, traced by [C II] 158 µm emission, and of ionized gas, traced by radio continuum emission, is precisely that
expected for a photodissociation region— the ionized gas lies on the interior of the shell, the photodissociated gas just
outside the ionized gas, and the molecular gas just outside the photodissociated gas.
We also detected faint radio counterparts to the strong infrared sources NGC 6334 IV–IRS 20 and NGC 6334 V. If
these objects are ZAMS stars, they produce far too little radio free-free emission expected for the observed infrared
flux. Some possible explanations for this discrepancy are: (1) the radio free-free emission is optically thick, (2) the
stellar ionizing radiation is obscured by dust, (3) the objects are not single OB stars but very compact clusters of later
type stars, or (4) the objects are protostars. For both NGC 6334 V and NGC 6334 IV–IRS 20, the radio spectrum for
the unresolved sources is inconsistent with optically thick free-free emission or dust obscuration from a homogeneous
H II region. The radio spectral index for NGC 6334 IV–IRS 20 is consistent with the value of 0.6 expected for an
optically thick H II region for a star undergoing mass loss, but that of NGC 6334 V is not. Because the IR sources
in NGC 6334 V are very compact (<
∼ 0.02 pc), the stellar volume densities for a cluster of later-type stars would be
unreasonably large. The objects in NGC 6334 V are probably protostars.
Accepted by The Astrophysical Journal (February 10, 1999)
Preprints available at: http://buast7.bu.edu/∼kraemer/

Interstellar reddening from the Hipparcos and Tycho Catalogues
I. Distances to nearby molecular clouds and star forming regions
J. Knude and E. Høg
Niels Bohr Institute for Astronomy, Geophysics and Physics,Juliane Maries Vej 30, DK-2100 København Ø, Denmark
E-mail contact: indus@astro.ku.dk
The Hipparcos and Tycho Catalogues offer an interesting possibility to study the local distribution of interstellar
reddening from the combination of data contained in the catalogues: Hipparcos parallaxes, Tycho B - V and spectral
and luminosity classification compiled from the literature. Parallactic distances may be derived for known absorbing
features such as local molecular clouds and for large scale features such as sheets dividing bubbles. The stellar
luminosity classes V and III offer more than 30.000 lines of sight for study, mostly for negative declinations where
most classifications are available. We present some examples of this approach to derive information on the local
interstellar medium. First we estimate the distance to the Southern Coalsack. Secondly, distances to the four nearby
southern star forming clouds in the Chamaeleon region, the Lupus region, Corona Australis and finally the ρ Ophiuchi
are estimated. We find that these clouds are at 150 (Cha), 100 pc (Lup), i.e. about 50 pc closer than previously
estimated, and that a feature with EB−V ≈ 0.15 (or AV ≈ 0.5) appears at 50 pc in this region. A distance of 170 pc is
found for CrA compared to the previous estimate of 129 pc, and finally 120 pc for ρ Oph compared to the previous 160
pc, strictly speaking the 120 pc are only measured for extinction values typical for the off core region in ρ Ophiuchus.
These distance changes are of some importance since these four regions show different stages of the star forming
activity, as judged from the relative distribution of Class 0 – Class III YSOs (young stellar objects) in the Lbol – Tbol
diagram. Precise calibrations of the YSOs’ bolometric luminosities, applied in the definition of the bsf parameter (bsf:
bright star fraction), require accurate distances of their parental clouds unless they are based on individual distances
of the pre main sequence stars/protostellar sources.
Accepted by Astronomy and Astrophysics
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Ultracompact HII Regions with Extended Radio-Continuum Emission
Stanley Kurtz1 , Alan Watson1 , Peter Hofner2 and Birgit Otte3
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E-mail contact: kurtz@astrosmo.unam.mx
We have conducted a 3.6 cm radio-continuum survey with the VLA in its compact D-array to look for extended
radio-continuum emission around known ultracompact HII regions. We find extended emission in 12 out of 15 fields.
The extended emission ranges in size up to 50 , with diameters of 6000 or 2 pc being typical. In some cases the
extended component produces an order of magnitude more flux than the ultracompact component. It is possible that
the extended emission is from HII regions unconnected with the ultracompact HII regions, but on the basis of the
morphology of the emission we believe it is possible or even likely that the ultracompact and extended emission are
directly connected in about half of the sources. The possible consequences of directly connected extended emission
are profound. We may be forced to reconsider the definition of an ultracompact HII region and consider models in
which dense, ultracompact ionized components are embedded in less dense, more extended regions.
Accepted by The Astrophysical Journal.

Infrared Extinction and the Structure of the IC 5146 Dark Cloud
Charles J. Lada1 , João Alves1 and Elizabeth A. Lada2
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E-mail contact: clada@cfa.harvard.edu
We report deep near–infrared (HK) imaging observations of the dark cloud associated with IC 5146. With an order
of magnitude greater sensitivity, we have imaged roughly half the region of the cloud originally surveyed by Lada
et al. (1994). Using measurements of ∼ 2000 stars we have employed techniques previously developed by Lada and
coworkers to construct ordered, uniformly sampled maps of the extinction through this cloud. With the improved
sensitivity, we detected approximately 5 times as many heavily extincted stars (i.e., AV ∼ 20 − 50 magnitudes) as
found in the earlier survey of this same cloud area. Moreover, we were able to produce a gaussian smoothed extinction
map of the cloud with an angular resolution (30 arc sec) somewhat more than a factor of two higher than achieved
in the earlier study. With the increased sensitivity and angular resolution we were also able to measure the average
radial column density profile orthogonal to the major axis of this filamentary cloud. Assuming cylindrical symmetry
we modeled this column density gradient and determined that the corresponding volume density profile of the cloud
must smoothly fall off as r−2 .
To investigate the structure of the cloud on size scales smaller than the effective resolution of our maps, we constructed
plots of the relation between the derived mean extinction and its measured dispersion for all the pixels in a series
of maps made with varying angular resolution. We find, similar to Lada et al. (1994), that the dispersion increases
linearly with mean AV , independent of the angular resolution of our maps. However, although we quantitatively
reproduce the earlier results at the same angular resolution (90 arc sec), we find the interesting result that the slope
of the σAV − AV relation decreases in a systematic fashion with increasing angular resolution. We construct synthetic
models of the cloud density distribution and use Monte Carlo techniques to produce artifical extinction maps and
investigate the origin of the σAV − AV relations. These models show that both the observed form of the σAV − AV
relation and its variation with angular resolution are the natural consequences of a smooth, radially decreasing volume
density gradient in a cylindrically symmetric cloud. For a volume density gradient falling off as r−2 , the quantitative
agreements between the model predictions and data are excellent. Apparently, these relations can be understood
without the need for random fluctuations in the structure of the cloud on small spatial scales.
Accepted by The Astrophysical Journal
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On the evolutionary status of X-ray selected weak-line T Tauri star candidates in TaurusAuriga
Eduardo L. Martı́n
1
2
3
4

1,2

and Antonio Magazzù3,4

University of California, 601 Campbell Hall, 94720 Berkeley, USA
Instituto de Astrofı́sica de Canarias, E-38200 La Laguna, Tenerife, Spain
Centro Galileo Galilei, Apartado 565, E-38700 Santa Cruz de La Palma, Spain
Osservatorio Astrofisico di Catania, Cittá Universitaria, I-95125, Catania, Italy

E-mail contact: ege@popsicle.berkeley.edu
We present lithium observations of 35 stars previously reported by Wichmann et al. (1996) to be possible new weak T
Tauri stars (WTTS) discovered by ROSAT in the Taurus-Auriga star-forming region. These stars were identified on
the basis of low-resolution optical spectra. We have used our higher resolution spectra for measuring the equivalent
widths of the Li i 670.8 nm resonance line, and for revisiting the evolutionary status of these stars. Most (∼85%) of
the stars in our sample coming from ROSAT pointed observations are indeed confirmed to be new WTTS, but only a
minority (∼22%) of the stars coming from the ROSAT all-sky survey are confirmed as WTTS. There are two reasons
why we reject some stars as WTTS. One is that seven of the stars do not have a detectable lithium line at all. The
other is that we use a different definition than Wichmann et al. (1996) for classifying stars as WTTS. In particular,
we identify eight stars as post T Tauri stars (PTTS) on the basis of their moderate lithium depletion. Our results
confirm that the widely dispersed RASS-selected candidate WTTS tend to be older than the T Tauri stars associated
with dark molecular clouds. The presence of PTTS around central Taurus suggests that the clouds may have been
forming stars for more than ∼10 Myr, although at a very low rate. On the basis of the PTTS identified in this work we
discuss possible differences between them and the WTTS. We find that PTTS seem to have slightly lower Hα emission
equivalent width than WTTS, but the small number of known PTTS prevent us from making a strong conclusion.
Accepted by Astronomy and Astrophysics

Kinetic and Structural Evolution of Self-gravitating, Magnetized Clouds: 2.5-Dimensional
Simulations of Decaying Turbulence
Eve C. Ostriker1 , Charles F. Gammie2 and James M. Stone1,3
1
2
3

The University of Maryland, College Park, USA
Harvard-Smithsonian Center for Astrophysics, Cambridge, USA
The Institute of Astronomy, Cambridge University, United Kingdom

E-mail contact: ostriker@astro.umd.edu
The molecular component of the Galaxy is comprised of turbulent, magnetized clouds, many of which are selfgravitating and form stars. To develop an understanding of how these clouds’ kinetic and structural evolution may
depend on their level of turbulence, mean magnetization, and degree of self-gravity, we perform a survey of direct
numerical MHD simulations in which three parameters are independently varied. Our simulations consist of solutions
to the time-dependent MHD equations on a two-dimensional grid with periodic boundary conditions; an additional
“half” dimension is also incorporated as dependent variables in the third Cartesian direction. Two of our survey
2
parameters – the mean magnetization parameter β ≡ c2sound /vAlf
ven and the Jeans number nJ ≡ Lcloud /LJeans –
allow us to model clouds which either meet or fail conditions for magneto-Jeans stability and magnetic criticality. Our
third survey parameter – the sonic Mach number M ≡ σvelocity /csound – allows us to initiate turbulence of either subor super- Alfvénic amplitude; we employ an isothermal equation of state throughout. We evaluate the times for each
cloud model to become gravitationally bound, and measure each model’s kinetic energy loss over the fluid flow crossing
time. We compare the evolution of density and magnetic field structural morphology, and quantify the differences in
the density contrast generated by internal stresses, for models of differing mean magnetization. We find that the values
of β and nJ , but not the initial Mach number M, determine the time for cloud gravitational binding and collapse: for
mean cloud density nH2 = 100cm−3 , unmagnetized models collapse after ∼ 5Myr, magnetically supercritical models
generally collapse after 5 − 10Myr (although the smallest magneto-Jeans stable clouds survive gravitational collapse
until t ∼ 15Myr), while magnetically subcritical clouds remain uncollapsed over the entire simulations; these cloud
−1/2
collapse times scale with the mean density as tg ∝ nH2 . We find, contrary to some previous expectations, less
than a factor of two difference between turbulent decay times for models with varying magnetic field strength; the
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maximum decay time, for B ∼ 14µG and nH2 = 100cm−3 , is 1.4 flow crossing times tcross = L/σvelocity (or 8Myr
for typical GMC parameters). In all models, we find turbulent amplification in the magnetic field strength up to at
2
least the level βpert ≡ c2sound /δvAlf
ven = 0.1, with the turbulent magnetic energy between 25-60% of the turbulent
kinetic energy after one flow crossing time. We find that for non-self-gravitating stages of evolution, when clouds have
M = 5 − 10, the mass-averaged density contrast magnitudes hlog(ρ/ρ̄)i are in the range 0.2 − 0.5, with the contrast
increasing both toward low- and high- β. Although our conclusions about density statistics may be affected by our
isothermal assumption, we note that only the more strongly-magnetized models appear consistent with estimates of
clump/interclump density contrasts inferred in Galactic GMCs.
Accepted by Astrophys. J.
Preprints – http://www.astro.umd.edu/˜ostriker/professional/publications.html

Super-strong X-ray emission from a deeply embedded young stellar object in the Serpens
cloud core
Thomas Preibisch
Astronomisches Institut der Universität Würzburg, Am Hubland, D–97074 Würzburg, Germany
E-mail contact: preib@astro.uni-wuerzburg.de
We report the ROSAT detection of strong X-ray emission from an optically invisible infrared source in the Serpens
star forming region. The X-ray source can be identified with the infrared star EC 95, a deeply embedded (AV ≈ 34
mag) young stellar object. The quiescent soft X-ray luminosity of this object is about (6 − 18) × 1032 erg/sec, making
it the most X-ray luminous young stellar object ever detected. Since this exceeds the quiescent, i.e. non-flaring, X-ray
luminosity of any known coronal X-ray source by at least about one order of magnitude, our result suggests that a
non-solar-like origin for the X-ray emission of EC 95 has to be considered.
Accepted by Astronomy & Astrophysics
http://www.astro.uni-wuerzburg.de/∼preib/serpens.html

Mid-infrared imaging and spectroscopy of the southern H II region RCW 38
Craig H. Smith1 , Tyler L. Bourke1,2? , Christopher M. Wright3,4 , Henrik W.W. Spoon4 , David K.
Aitken5 , Garry Robinson1 , John W.V. Storey6 , Takuya Fujiyoshi1 , Patrick F. Roche7 and Thomas
Lehmann8
1
2
3
4
5
6
7
8
?

School of Physics, University College, ADFA, UNSW, Canberra, ACT, 2600, Australia
Harvard–Smithsonian Center for Astrophysics, 60 Garden St, MS 42, Cambridge, Massachusetts, 02138, USA
Leiden Observatory, Postbus 9513, 2300 RA Leiden, The Netherlands
Max-Planck-Institut für extraterrestrische Physik, Postfach 1603, D-85740, Garching, Germany
Division of Physical Sciences, University of Hertfordshire, College Lane, Hatfield, HERTS AL10 9ab, UK
School of Physics, The University of New South Wales, Sydney, NSW, 2052 Australia
Department of Astrophysics, Oxford University, Keble Road, Oxford OX1 3RH, England
Astrophysical Institute and University Observatory, Schillergäßchen 2, D-07745, Jena. Germany
Current address: Anglo-Australian Observatory, PO Box 296, Epping NSW 1710, Australia

E-mail contact: tlb@aaoepp.aao.gov.au
We present mid-infrared images and an 8–13 µm spectrum of the southern H ii region RCW 38. We determine the
dust colour temperature from both our spectrum and images at 10 and 20 µm, and deduce the gas excitation from
an image in the [S iv] fine structure line, as well as spectra of the [Ar iii], [S iv] and [Ne ii] fine structure lines. Our
observations are consistent with a complex of sources associated with the RCW 38 IRS1 region which represent knots
of material in a shell, or ridge, surrounding a cavity of about 0.1 pc in radius, which is itself created by the stellar
wind of the hot young source IRS2. The dust temperature does not peak closest to IRS2, but rather along the centre
of the ridge, and is remarkably uniform over the extent of our image. From photoionisation models for the observed
line ratios at IRS1 we deduce a stellar effective temperature and gas density of about 43 000–48 000 K and 104
cm−3 respectively. Whilst the star, or star cluster, IRS2 is ultimately responsible for the observed thermal and ionic
emission, the relatively uniform dust temperature implies that the bulk of the dust heating in the region is provided
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by resonantly trapped Lyman α photons, rather than direct stellar photons. This then also implies that the dust is
depleted with respect to the gas by a factor of at least 100 from its normal interstellar value. The small scale spatial
variations in the continuum emission and temperature can be explained by changes in the density and/or gas–to–dust
mass ratio.
Accepted by MNRAS
Preprint available at www.aao.gov.au/local/www/tlb

Dissipation in Compressible MHD Turbulence
James M. Stone1 , Eve C. Ostriker1 , and Charles F. Gammie2
1
2

Department of Astronomy, The University of Maryland, College Park, MD 20742, USA
Center for Astrophysics, MS-51, 60 Garden St., Cambridge MA 02138, USA

E-mail contact: jstone@astro.umd.edu
We report results of a three dimensional, high resolution (up to 5123 ) numerical investigation of supersonic compressible
magnetohydrodynamic turbulence. We consider both forced and decaying turbulence. The model parameters are
appropriate to conditions found in Galactic molecular clouds. We find that the dissipation time of turbulence is of
order the flow crossing time or smaller, even in the presence of strong magnetic fields. About half the dissipation
occurs in shocks. Weak magnetic fields are amplified and tangled by the turbulence, while strong fields remain well
ordered.
Accepted by Ap.J. Letters
http://xxx.lanl.gov/abs/astro-ph/9809357

Submillimetre continuum images of the NGC 2024 star-forming ridge.
Anja E. Visser1 , John S. Richer1 , Claire J. Chandler1 , Rachael Padman1
1

Mullard Radio Astronomy Observatory, Cavendish Laboratory, Madingley Road, Cambridge CB3 0HE, United
Kingdom
E-mail contact: anja@mrao.cam.ac.uk
We present 450-µm and 800-µm images, made with the James Clerk Maxwell Telescope, of the NGC 2024 molecular
ridge. The seven previously known compact cores, FIR1-7, have been detected, and FIR5 has been resolved into a
compact object and an associated extended source to the east. The estimated masses of the dense cores vary between
1.6 and 5.1 M per 1400 beam, assuming a dust temperature of 30 K and a dust opacity of κ800µm = 0.002 m2 kg−1 . A
spectral index map made from the 450-µm and 800-µm images shows spatial variations, with the spectral index, α (Fν ∝
ν α ), being systematically lower towards the dense cores. We interpret this as evidence for a lower value of the frequency
dependence of the dust opacity, β, towards the denser cores relative to the surrounding molecular material. This may
indicate grain growth is occurring in the cores, prior to planetesimal formation. By comparing the high resolution 450µm image with interferometer maps of the integrated CS(2–1) emission, the previously reported discrepancy between
dust continuum emission and molecular line emission has been found to be very localised. Depletion and temperature
variations are discussed as possible explanations.
Accepted by MNRAS

The Eagle Nebula’s fingers - pointers to the earliest stages of star formation ?
Glenn J. White1 , Richard P. Nelson2 , Wayne S. Holland3 , E.I. Robson3 , Jane S. Greaves3 , Mark J.
McCaughrean4 , Göran L. Pilbratt5 , Dana S. Balser6 , Tomo Oka7 , Seiichi Sakamoto8 , T.I. Hasegawa9 ,
W.H. McCutcheon10 , H.E. Matthews3 , C.V.M. Fridlund5 , N.F.H. Tothill1 , Monica Huldtgren11 , and
James R. Deane1
1

Department of Physics, Queen Mary & Westfield College, University of London, Mile End Road, London E1 4NS,
England
2
Astronomy Unit, Queen Mary & Westfield College, University of London, Mile End Road, London E1 4NS
3
Joint Astronomy Centre, 660 N A‘ōhōku Place, University Park, Hilo, Hawaii 96720, USA
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4

Astrophysikalisches Institut Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany
ESA Astrophysics Division, Space Science Department, ESTEC, P.O.Box 299, NL-2200 AG Noordwijk, The Netherlands
6
NRAO, P.O.Box 2, Green Bank, WV 24944, USA
7
Cosmic Radiation Laboratory, RIKEN, 2-1 Hirosawa, Saitama 351-01, Japan
8
Nobeyama Radio Observatory, Nobeyama, Minamisaku, Nagano 384-13, Japan
9
Institute of Astronomy, University of Tokyo, 2-21-1 Osawa, Mitaka, Tokyo 181, Japan
10
University of British Columbia, Physics Department, Vancouver, BC V6T 2A6, Canada
11
Stockholm Observatory, S-13336 Saltsjobaden, Sweden
5

E-mail contact: g.j.white@qmw.ac.uk
Molecular line, millimetre/submillimetre continuum, and mid-IR observations are reported of the opaque fingers
which cross the Eagle Nebula. The fingers are surprisingly warm when viewed in the CO J= 3–2 lines, with kinetic
temperatures approaching 60 K, although the lines are relatively narrow. Most of the mass in the fingers is concentrated
in cores which lie at the tips of the fingers, and contain from ∼ 10 to 60 M , representing 55 – 80 % of the mass of the
individual fingers. The integrated mass contained in the three fingers and the nearby extended material is ∼ 200 M .
The velocity fields of the gas are complex and the material is very clumpy. The best evidence for coherent velocity
structure is seen running along the central finger, which has a velocity gradient ∼ 1.7 km s−1 pc−1 . The fingers contain
several embedded submm continuum cores, with the most intense located at the tips of the fingers. The continuum
spectra of these cores shows that they are much cooler, Tdust ∼ 20 K, than Tgas ∼ 60 K of their respective fingers.
A simple thermal and chemical model of a finger was developed to study the physical environment, which takes into
account the external UV illumination (∼ 1700 G0 ), and the chemical and thermal structure of a finger.
The model predictions are consistent with all of the available observations. The fingers appear to have been formed
after primordial dense clumps in the original cloud were irradiated by the light of its OB stars. These clumps then
shielded material lying behind from the photoevaporative dispersal of the cloud, and facilitated the formation of the
finger structures. The cores in the tips of the fingers appear to be at a very early stage of pre-protostellar development:
there are no embedded infrared sources or molecular outflows present. The pressure inside the cores is just less than
that of the surrounding gas, allowing them to be compressed by the external pressure. The cores are probably just
starting the final stages of collapse, which will lead to the formation of a condensed, warm object. It is well known
that such characteristics are expected from the earliest stages of objects popularly known as ’protostars’. The cores
in the tips of the Eagle Nebula’s fingers have characteristics similar to those expected to occur in the earliest stages of
protostellar formation.
Accepted by Astronomy and Astrophysics
http://white.ph.qmw.ac.uk/eagle/eagle.html

The Synchrotron Jet from the H2 O Maser Source in W3(OH)
D.J. Wilner1 , M.J. Reid1 and Karl M. Menten2
1
2

Smithsonian Astrophysical Observatory, 60 Garden Street, Cambridge, MA 02138, USA
Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, 53121 Bonn, Germany

E-mail contact: dwilner@cfa.harvard.edu
We report results of sensitive Very Large Array observations of the 8.4 GHz continuum emission associated with the
TW object, a luminous young star located at the center of expansion of the H2 O masers in the W3(OH) region. The
source has a radio spectral index of −0.6 and exhibits a sinuous double-sided morphology; these are characteristics
of a synchrotron jet. No significant changes are seen in the jet morphology in observations separated by 510 days.
The inhomogeneous synchrotron model proposed by Reid et al. (1995), based on the spectrum and size variation with
observing frequency, correctly predicts the flux-density profile of the radio emission.
Secondary radio continuum features located at the extrema of the H2 O maser distribution may mark the location of
strong shocks and deeply embedded Herbig-Haro objects, or additional young stellar objects in the W3(OH) cluster.
Several more compact sources are identified in the region, some of which are highly variable. These may be low-mass
pre-main-sequence stars with magnetic activity.
Accepted by The Astrophysical Journal
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New Jobs

Post Doctoral position at Stockholm Observatory
The IR-group at Stockholm Observatory (Dept. of Astronomy & Astrophysics, Stockholm University, Sweden) has
currently the opportunity to offer 2 postdoc fellowships. Successful applicants are expected to have documented
their experience in the field of Star Formation and related topics such as the Physics and/or the Chemistry of the
Interstellar Medium and should be familiar with the analysis and interpretation of ISO data. Preferred commencement
is by January 1, 1999 (or according to agreement) and the duration will be for one year each, with the possibility of
renewal for another year. Applications should be forwarded to either of:

René Liseau
tel: +46 8 16 44 85
e-mail: rene@astro.su.se

Göran Olofsson
tel: +46 8 16 44 55
e-mail: olofsson@astro.su.se

Stockholm Observatory
SE-133 36 Saltsjöbaden
Sweden
Fax: +46 8 717 47 19
web: http://www.astro.su.se/

Faculty Position in Astronomy
The Department of Physics and Astronomy of the University of California at Irvine invites applications for a tenure
track Assistant Professor position in Astronomy and Astrophysics. The appointment can begin as early as the 19992000 academic year. Candidates with either observational or theoretical experience are encouraged to apply. The
successful candidate must possess a Ph.D. (or equivalent) and will be expected to establish a vigorous research program and participate effectively in teaching at the undergraduate and graduate levels. The department has strong
research programs in star formation, galaxy evolution, particle astrophysics, and wavefront sensing and adaptive optics. Observers in the department have access to the Lick and Keck Observatories. Candidates should send a complete
curriculum vitae, bibliography, statement of research interests and arrange to have at least three letters of recommendation submitted on their behalf to: Professor Steven P. Ruden, Chair of the Astrophysics Search Committee, Department of Physics and Astronomy, University of California, Irvine, CA 92697-4575. For full consideration, completed
applications should be received before January 15, 1999. Please visit our website at http://www.ps.uci.edu/physics.
UCI is an equal opportunity employer committed to excellence through diversity.
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Meetings

FIRST ANNOUNCEMENT

IAU Symposium 197: ASTROCHEMISTRY
From Molecular Clouds to Planetary Systems
23−27 August, 1999
Sogwipo, South Korea
This symposium will focus on the basic chemical and physical processes that take place in star-forming regions, and
the chemical evolution of material from interstellar clouds to its incorporation into new solar systems.
Topics to be covered include:

Physics and chemistry of star-forming regions: shocks, jets, PDRs, hot cores
Chemistry in the envelopes and disks around young stars
Solar-system connection: comets, meteorites and IDPs
Chemistry in the inner and outer solar nebula
Atmospheres of planets and brown dwarfs
Basic molecular processes: gas-phase and gas-grain interactions
Molecules in diffuse and translucent clouds
Molecules and dust formation in envelopes around late-type stars

Organisers:
The Symposium is organized by the IAU Working Group on Astrochemistry under IAU Commission 34/Division VI
(Interstellar Medium). The Scientific Organizing Committee consists of D.A. Williams (chair), E.F. van Dishoeck
(secretary), J.H. Black, A. Dalgarno, W.M. Irvine, J.P. Maier, K.M. Menten, Y.C. Minh, M. Ohishi, B. Rowe, P.D.
Singh, and Q. Zeng.
The Local Organizing Committee consists of Y.C. Minh (chair), S. Cho, H.R. Kim, H-G Kim, J. Kim, J.A. Park and
D-G Roh.
Please see the IAU Symposium 197 WWW site for more information about the conference and its lovely location:

http://www.issa.re.kr/∼iau197/
or e-mail: iau197@hanul.issa.re.kr
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1999 Gordon Research Conference on Origins of Solar Systems
June 13-18, 1999
New England College, Henniker, New Hampshire, USA
This interdisciplinary meeting will feature sessions on: Extrasolar Planet Detection; Solar System Constraints; Debris
Disks and the Kuiper Belt; Planet Formation by Collisional Accumulation; Brown Dwarfs; Giant Planets; Orbital
Migration; Protoplanetary Disks and Gaseous Protoplanets; and Future Detections. Contributed papers in the form
of poster talks are welcomed. Sponsors: Lunar and Planetary Institute and the NASA Origins of Solar Systems
Research Program. See the Web Site at http://www.grc.uri.edu/.
Further information about the conference may be obtained from the Chair, Alan Boss (DTM, Carnegie Institution of
Washington, 5241 Broad Branch Road, NW, Washington, DC 20015-1305, USA; E-mail: boss@dtm.ciw.edu) or from
the Vice-Chair, David Stevenson (Div. Geological & Planetary Sci., California Institute of Technology, Pasadena, CA
91125, USA; E-mail: djs@gps.caltech.edu).

The Star Formation Newsletter is a vehicle for fast distribution of information of interest for astronomers
working on star formation and molecular clouds. You can submit material for the following sections:
Abstracts of recently accepted papers (only for papers sent to refereed journals, not reviews nor conference
notes), Dissertation Abstracts (presenting abstracts of new Ph.D dissertations), Meetings (announcing
meetings broadly of interest to the star formation and interstellar medium community), New Books (giving details of books relevant for the same community), New Jobs (advertising jobs specifically aimed
towards persons within our specialty), and Short Announcements (where you can inform or request information from the community).
Latex macros for submitting abstracts and dissertation abstracts are appended to each issue
of the newsletter.
The Star Formation Newsletter is available on the World Wide Web, where you can access it via the
ESO Portal (http://http.hq.eso.org/eso-homepage.html). You can also access it through the University of Massachusetts Astronomy World Wide Web server, the URL for its home page is http://wwwastro.phast.umass.edu/

Moving ... ??
If you move or your e-mail address changes, please send the editor your
new address. If the Newsletter bounces back from an address for three
consecutive months, the address is deleted from the mailing list.
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