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#o8 Stellar masses and disk properties of Lupus young stellar objects

traced by velocity-aligned stacked ALMA 13CO and C180 spectra
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the N-bearing family
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#55 | Chandra Detection of An Evolved Population of Young Stars in
Serpens South

We present a Chandra study of the deeply embedded Serpens South star-forming region, examining cluster structure
and disk properties at the earliest stages. In total, 152 X-ray sources are detected. Combined with Spitzer and 2MASS
photometry, 66 X-ray sources are reliably matched to an IR counterpart. We identify 21 class |, 6 flat spectrum, 16 class Il,
and 18 class lll young stars; 5 were unclassified. Eighteen sources were variable in X-rays, 8 exhibiting flare- like emission,
and one periodic source. The cluster X-ray luminosity distance was estimated, the best match was to the nearer distance
of 260 pc for the front of the Aquila Rift complex. The NH vs. AK ratio is found to be ~0.68 X 1022, similar to that
measured in other young low mass regions, but lower than that measured in the ISM and high mass clusters (~(1.6-2)

X 1022). We find the spatial distribution closely follows that of the dense filament from which the stars have formed,
with the class Il population still strongly associated with the filament. There are four sub-clusters in the field, with three
forming knots in the filament, and a fourth to the west, which may not be associated but may be contributing to the
distributed class Ill population. A high percentage of diskless class llls (upper limit 30% of classified X-ray sources) in

such a young cluster could indicate that processing of disks is influenced by the cluster environment and is not solely
time-scale dependent.



#57 CO in Protostars (COPS): Herschel-SPIRE Spectroscopy of
Embedded Protostars

We present full spectral scans from 200-670 um of 26 Class 0+l protostellar sources, obtained with Herschel-SPIRE, as
part of the "COPS-SPIRE” Open Time program, complementary to the DIGIT and WISH Key programs. Based on our
nearly continuous, line-free spectra from 200-670 um, the calculated bolometric luminosities (Lbol) increase by 50% on
average, and the bolometric temperatures (Tbol) decrease by 10% on average, in comparison with the measurements
without Herschel. Fifteen protostars have the same Class using Tbol and Lbol/Lsmm. We identify rotational transitions of
COlinesfromJ=4 > 3toJ=13 - 12, along with emission lines of 13CO, HCO+, H20, and [Ci]. The ratios of 12CO to
13CO indicate that 12CO emission remains optically thick for Jup < 13. We fit up to four components of temperature
from the rotational diagram with flexible break points to separate the components. The distribution of rotational
temperatures shows a primary population around 100 K with a secondary population at ~350 K. We quantify the
correlations of each line pair found in our dataset, and find the strength of correlation of CO lines decreases as the
difference between J-level between two CO lines increases. The multiple origins of CO emission previously revealed by
velocity-resolved profiles are consistent with this smooth distribution if each physical component contributes to a wide
range of CO lines with significant overlap in the CO ladder. We investigate the spatial extent of CO emission and find that
the morphology is more centrally peaked and less bipolar at high-J lines. We find the CO emission observed with SPIRE
related to outflows, which consists two components, the entrained gas and shocked gas, as revealed by our rotational
diagram analysis as well as the studies with velocity-resolved CO emission.



#60 |  Planet Formation in Highly Inclined Binary Systems. II. Orbital
Alignment or Anti- alignment and Planet Growth Boost in
Intermediate Separation Binaries

Stars are commonly formed in binary systems, which provide a natural laboratory for studying planet formation in
extreme conditions. In our first paper (Paper |) of a series (Xie et al. 2011), we have shown that the intermediate stage
— from planetesimals to planetary embryos/cores — of planet formation can proceed even in highly inclined binaries.
Following Paper |, here we numerically study the late stage of terrestrial planet formation, i.e., from embryos to full
planets, in binary systems of various orbital configurations. We identify an orbital alighment or anti-alignment effect;
namely, although an inclined binary generally misaligns the planetary orbits with respect to the spin axis of the primary
host star (i.e., causing large obliquity), it could align or anti-align the planetary orbits with respect to the binary orbit.
Such an orbital (anti-)alignment effect is caused by the combination of orbital differential precession and self-damping,
and it is mostly significant in cases of intermediate binary separations, i.e., aB ~ 40-200 AU for terrestrial planet
formation around 1 AU from the primary stars. In such intermediate separation binaries, somewhat contrary to intuition,
the binary companion can aid planet growth by having increased the rate of collisions, forming significantly more
massive but fewer planets. In the other two ends, the companion is ether too close thus plays a violently disruptive role
or too wide to have significant effect on planet formation. Future observations, which can discover more planet-bearing
binary star systems and constrain their masses and 3-D orbital motions will test our numerical findings.



