26. Star forming actlvv in the H Il regions associated with IRAS 17160-3707 complex
G. Nandakumar, V. S. Veena, S. Vig, A. Tej, S. K. Ghosh and D. K. Ojha (AJ)

We present a multiwavelength investigation of star formation activity towards the
southern H1I regions associated with IRAS 17160-3707, located at a distance of
6.2 kpc with a bolometric luminosity of 8.3 x 10° L.,. The ionised gas distribution
and dust clumps 1n the parental molecular cloud are examined 1n detail using measure-
ments at infrared, submillimeter and radio wavelengths. The radio continuum images
at 1280 and 610 MHz obtained using Giant Metrewave Radio Telescope reveal the
presence of multiple compact sources as well as nebulous emission. At submillimeter
wavelengths, we 1dentify seven dust clumps and estimate their physical properties like
temperature: 24 — 30 K, mass: 300 — 4800 M, and luminosity: 9 — 317 x 10? L, using
modified blackbody fits to the spectral energy distributions between 70 and 870 ym.
We find 24 young stellar objects in the mid-infrared, with few of them coincident with
the compact radio sources. The spectral energy distributions of young stellar objects
have been fitted by the Robitaille models and the results indicate that those having ra-
dio compact sources as counterparts host massive objects in early evolutionary stages
with best fit age < 0.2 Myr. We compare the relative evolutionary stages of clumps
using various signposts such as masers, 1onised gas, presence of young stellar objects
and infrared nebulosity and find six massive star forming clumps and one quiescent
clump. Of the former, five are 1n a relatively advanced stage and one in an earlier
stage.
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Candidate Water Vapor Lines to Locate the H20 Snowline through High-Dispersion
Spectroscopic Observations I. The Case of a T Tauri Star

Shota Notsu, Hideko Nomura, et al (ApJ in press)

Inside the HoO snowline of protoplanetary disks, water evaporates from the dust-grain surface
mto the gas phase, whereas it 1s frozen out on to the dust in the cold region beyond the snowline.
H50 ice enhances the solid material in the cold outer part of a disk, which promotes the formation
of gas-giant planet cores. We can regard the HyO snowline as the surface that divides the regions
between rocky and gaseous giant planet formation. Thus observationally measuring the location
of the HyO snowline 1s crucial for understanding the planetesimal and planet formation processes,
and the origin of water on Earth. In this paper, we find candidate water lines to locate the
H20 snowline through future high-dispersion spectroscopic observations. First, we calculate the
chemical composition of the disk and investigate the abundance distributions of H,O gas and ice,
and the position of the HyO snowline. We confirm that the abundance of HyO gas 1s high not
only in the hot midplane region inside the HoO snowline but also in the hot surface layer of the
outer disk. Second, we calculate the HyO line profiles and identify those HyO lines which are
promising for locating the H2O snowline: the identified lines are those which have small Einstein
A coefficients and high upper state energies. The wavelengths of the candidate HoO lines range
from mid-infrared to sub-millimeter, and they overlap with the regions accessible to ALMA and
future mid-infrared high dispersion spectrographs (e.g., TMT/MICHI, SPICA).
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A Wide-Field Survey for Transiting Hot Jupiters and Eclipsing Pre-Main-Sequence
Binaries in Young Stellar Associations, Ryan J. Oelkers, Lucas M. Macri et al (AJ)

The past two decades have seen a significant advancement in the detection, classification and under-
standing of exoplanets and binaries. This is due, in large part, to the increase in use of small-aperture
telescopes (< 20 cm) to survey large areas of the sky to milli-mag precision with rapid cadence. The
vast majority of the planetary and binary systems studied to date consist of main-sequence or evolved
obJects leading to a dearth of knowledge of properties at early times (<50 Myr). Only a dozen bina-
ries and one candidate transiting Hot Jupiter are known among pre-main sequence objects, yet these
are the systems that can provide the best constraints on stellar formation and planetary migration
models. The deficiency in the number of well-characterized systems is driven by the inherent and
aperiodic variability found in pre-main-sequence objects, which can mask and mimic eclipse signals.
Hence, a dramatic increase in the number of young systems with high-quality observations is highly
desirable to guide further theoretical developments. We have recently completed a photometric survey
of 3 nearby (<150 pc) and young (<50 Myr) moving groups with a small aperture telescope. While
our survey reached the requisite photometric precision, the temporal coverage was insufficient to de-
tect Hot Jupiters. Nevertheless, we discovered 346 pre-main-sequence binary candidates, including 74

high-priority objects for further study.
U095361 P = 0.916d

U137904 P = 5.862d U140401 P = 2.349d

13.28( — — — ™ v — — — — 1365

1256 . . - .
1330+ - = . ° .. - - * :o ) = ‘ E 13.70 '-‘ . . ‘ o - ‘ -.
L ° 4 L : K .. - .' .o * . 4 '.' 4 . . . : p
- - - . ~‘: v, . 4 1258 . ° .c . ., . - : . . " " e ® ;.'~ . o... ose, :

13.32f ° e o o. * e : ’ .~ ’ : * - i '\. - *e .o et 1 1375# B .". :. '- 3 — '\ ‘o. ’t-- ~
L '.s = * . * . " ,_‘ s s .' L .o ‘..o - '.V b '.' L : ) ‘ ..o ‘..0" .. -u. ;
; RAC Ve? © §e e 0o %, ¢ n ;1260"' .h. “-: ..' ‘o : oe : . ., = ; Io\.. . .. ™ ’o' o o o.. ..\ .~'
UL SICAE B P s ‘et - e AT A sl P ' DR R
IBMp® on s Sov B #a vt ol - . . DS . , Foooo &
.'..':: .. e . ‘ .'o. . ! 12624 o* . s . r LA 1
9 - K 3 . ° l. ° K N . ° . " N
1336 «m " B [ L d ] 13851 i

I . ] I [ °
o 1264F .. o- ; 1
13.38 [ 1 1 1 1 ] [ i 1 1 1 1390 1 1 1 1 7

0.0 0.2 04 0.6 0.8 0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 04 0.6 08 1.0
Phase Phase Phase

(R 78 D PMSFEY Mhot Jupitori&t R DM B, LA LFollow-upfaZ B S &8I Tl transit D sEHLZL o



A Dwarf Transitional Protoplanetary Disk around XZ Tau B
Mayra Osorio, Enrique Macias, et al (ApJL)

We report the discovery of a dwarf protoplanetary disk around the star XZ
Tau B that shows all the features of a classical transitional disk but on a much
smaller scale. The disk has been imaged with the Atacama Large Millime-
ter/Submillimeter Array (ALMA), revealing that its dust emission has a quite
small radius of ~3.4 au and presents a central cavity of ~1.3 au in radius that
we attribute to clearing by a compact system of orbiting (proto)planets. Given
the very small radn mvolved, evolution 1s expected to be much faster in this disk
(observable changes in a few months) than in classical disks (observable changes
requiring decades) and easy to monitor with observations in the near future.
From our modeling we estimate that the mass of the disk 1s large enough to form
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A cautionary note about composite Galactic star formation relations

Genevi eve Parmentier (AplJ)

We explore the pitfalls which affect the comparison of the star formation relation for nearby molec-
ular clouds with that for distant compact molecular clumps. We show that both relations behave
differently in the (Xzas, Xsrr) space, where ¥.,s and Yspr are, respectively, the gas and star forma-
tion rate surface densities, even when the physics of star formation is the same. This is because the
star formation relation of nearby clouds relates gas and star surface densities measured locally, that is,
within a given interval of gas surface density, or at a given protostar location. We refer to such mea-
surements as local measurements, and the corresponding star formation relation as the local relation.
In contrast, the stellar content of a distant molecular clump remains unresolved. Only the mean star
formation rate can be obtained from e.g. the clump infrared luminosity. One clump therefore provides
one single point to the (Xzas, XsFr) Space, that is, its mean gas surface density and star formation
rate surface density. We refer to this star formation relation as a global relation since it builds on the
global properties of molecular clumps. Its definition therefore requires an ensemble of cluster-forming
clumps. We show that, although the local and global relations have different slopes, this per se cannot
be taken as evidence for a change in the physics of star formation with gas surface density. It therefore
appears that great caution should be taken when physically interpreting a composite star formation
relation, that is, a relation combining together local and global relations.
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