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26 Star-disk interaction in the T Tauri star V2129 Oph: An evolving accretion-ejection

* structure
A. P. Sousa, J. Bouvier, S. H. P. Alencar, J. -F. Donati, E. Alecian, J. Roquette, K. Perraut, C. Dougados, A.
Carmona, S. Covino, D. Fugazza, E. Molinari, C. Moutou, A. Santerne, K. Grankin, E. Artigau, X. Delfosse,
G. Hebrard, the SPIRou consortium % Classical T Tauri stars are young low-mass systems still accreting material from
their disks. These systems are dynamic on timescales of hours to years. The observed variability can help us infer the physical
processes that occur in the circumstellar environment. We aim at understanding the dynamics of the magnetic interaction
between the star and the inner accretion disk in young stellar objects. We present the case of the young stellar system V2129
Oph, which is a well-known T Tauri star. We performed a time series analysis of this star using high-resolution spectroscopic
data at optical and infrared wavelengths from CFHT/ESPaDOnS, ESO/HARPS and CFHT/SPIRou. The new data sets
allowed us to characterize the accretion-ejection structure in this system and to investigate its evolution over a timescale of a
decade via comparisons to previous observational data. We measure radial velocity variations and recover a stellar rotation
period of 6.53d. However, we do not recover the stellar rotation period in the variability of various circumstellar lines, such as
Ha and Hf in the optical or Hel 1083nm and Paf3 in the infrared. Instead, we show that the optical and infrared line profile
variations are consistent with a magnetospheric accretion scenario that shows variability with a period of about 6.0d, shorter
than the stellar rotation period. Additionally, we find a period of 8.5d in Ha and Hf lines, probably due to a structure located
beyond the corotation radius, at a distance of 0.09au. We investigate whether this could be accounted for by a wind component,
twisted or multiple accretion funnel flows, or an external disturbance in the inner disk. We conclude that the dynamics of the
accretion-ejection process can vary significantly on a timescale of just a few years, presumably reflecting the evolving magnetic
field topology at the stellar surface.
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Undetected Binary Stars Cause an Observed Mass Dependent Age Gradient in Upper

37. Scorpius
Kendall Sullivan, Adam Kraus % Young stellar associations represent a key site for the study of star formation, but to
accurately compare observations to models of stellar evolution, the age of an association must be determined. The Upper
Scorpius region is the youngest section of the Scorpius-Centaurus OB association, which is the largest collection of nearby,
young, low-mass stars. The true age of Upper Scorpius is not clear, and an observed ma.ss—dependent age gradlent in Upper
Scorpius, as well as in other star-forming regions, complicates age meast
astrophysical feature or may be an artifact of unrecognized systematic effe
a synthetic red-optical low-resolution spectroscopic survey of a simulated
investigate the effects of unresolved binary stars (which have mass-depenc
population. We find that the observed mass-dependent age gradient in (
undetected binary stars. For a simulated population with an age of 10 (1
3.5) Myr for F stars, and 7.5 (RMS = 5.8) Myr for M stars. This discr
distribution and the variable steepness of the mass-luminosity relation. ( F
age for Upper Scorpius, with a small intrinsic age spread. 0.
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38. The C'®0O core mass function toward Orion A: Single-dish observations

Hideaki Takemura, Fumitaka Nakamura, Shun Ishii, Yoshito Shimajiri, Patricio Sanhueza, Takashi Tsukagoshi,
Ryohei Kawabe, Tomoya Hirota, Akimasa Kataoka % We have performed an unbiased dense core survey toward the
Orion A Giant Molecular Cloud in the C'®*O (J=1-0) emission line taken with the Nobeyama Radio Observatory (NRO) 45-m
telescope. The effective angular resolution of the map is 26", which corresponds to ~ 0.05 pc at a distance of 414 pc. By
using the Herschel-Planck H, column density map, we calculate the C'®*O fractional abundance and find that it is roughly
constant over the column density range of < 5 x 10?2 cm ™2, although a trend of C'®*0O depletion is determined toward higher
column density. Therefore, C'®*0 intensity can follow the cloud structure reasonably well. The mean C'®*O abundance in Orion
A is estimated to be 5.7x1077, which is about 3 times larger than the fiducial value. We identified 746 C'®*O cores with
astrodendro and classified 709 cores as starless cores. We compute the core masses by decomposing the Herschel-Planck dust
column density using the relative proportions of the C'®*O integrated intensities of line-of-sight components. Applying this
procedure, we attempt to remove the contribution of the background emission, i.e., the ambient gas outside the cores. Then,
we derived mass function for starless cores and found that it resembles the stellar initial mass function (IMF). The CMF for
starless cores, dN/dM, is fitted with a power-law relation of M with a power index of @ = —2.25+ 0.16 at the high-mass slope
(2 0.44 M). We also found that the ratio of each core mass to the total mass integrated along the line of sight is significantly
large. Therefore, in the previous studies, the core masses derived from the dust image are likely to be overestimated at least by
a factor of a few. Accordingly, such previous studies may underestimate the star formation efficiency of individual cores.
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39.

The Core Mass Function in the Orion Nebula Cluster Region: What Determines the
Final Stellar Masses?

Hideaki Takemura, Fumitaka Nakamura, Shuo Kong, Héctor G. Arce, John M. Carpenter, Volker Ossenkopf-
Okada, Ralf Klessen, Patricio Sanhueza, Yoshito Shimajiri, Takashi Tsukagoshi, Ryohei Kawabe, Shun Ishii,
Kazuhito Dobashi, Tomomi Shimoikura, Paul F. Goldsmith, Alvaro Sanchez-Monge, Jens Kauffmann, Thushara
Pillai, Paolo Padoan, Adam Ginsberg, Rowan J. Smith, John Bally, Steve Mairs, Jaime E. Pineda, Dariusz
C. Lis, Blakesley Burkhart, Peter Schilke, Hope How-Huan Chen, Andrea Isella, Rachel K. Friesen, Alyssa
A. Goodman, Doyal A. Harper % Applying dendrogram analysis to the CARMA-NRO C'®*0 (J=1-0) data having an
angular resolution of ~ 8" we identified 692 dense cores in the Orion Nebula Cluster (ONC) region. Using this core sample,
we compare the core and initial stellar mass functions in the same area to quantify the step from cores to stars. About 22 %
of the identified cores are gravitationally bound. The derived core mass function (CMF') for starless cores has a slope similar
to Salpeter’s stellar initial mass function (IMF) for the mass range above 1 M, consistent with previous studies. Our CMF
has a peak at a subsolar mass of ~ 0.1 M, which is comparable to the peak mass of the IMF derived in the same area. We
also find that the current star formation rate is consistent with the picture in which stars are born only from self-gravitating
starless cores. However, the cores must gain additional gas from the surroundings to reproduce the current IMF (e.g., its slope
and peak mass), because the core mass cannot be accreted onto the star with a 100% efficiency. Thus, the mass accretion from
the surroundings may play a crucial role in determining the final stellar masses of stars.
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39.

Final Stellar Masses?
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39 The Core Mass Function in the Orion Nebula Cluster Region: What Determines the
" Final Stellar Masses?
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39 The Core Mass Function in the Orion Nebula Cluster Region: What Determines the
" Final Stellar Masses?

CMFs in the ONC region
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39 The Core Mass Function in the Orion Nebula Cluster Region: What Determines the
" Final Stellar Masses?

CMFs in the ONC region
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39 The Core Mass Function in the Orion Nebula Cluster Region: What Determines the
" Final Stellar Masses?
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40.

Monoceros OB4: a new association in Gaia DR2

P. S. Teixeira, J. Alves, A. Sicilia-Aguilar, A. Hacar, A. Scholz %« We use Gaia DR2 data to survey the classic
Monoceros OB1 region and look for the existence of a dispersed young population, co-moving with the cloud complex. An
analysis of the distribution of proper motions reveals a 20-30 Myr association of young stars, about 300-400 pc away from the
far side of the Mon OB1 complex, along the same general line-of-sight. We characterize the new association, Monoceros OB4,
and estimate it contains between 1400 and 2500 stars, assuming a standard IMF, putting it on par in size with NGC 2264. We
find from the internal proper motions that Mon OB4 is unbound and expanding. Our results seem to unveil a larger and more
complex Monoceros star formation region, suggesting an elongated arrangement that seems to be at least 300 x 60 pc.
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40 Monoceros OB4: a new association in Gaia DR2
* P. S. Teixeira, J. Alves, A. Sicilia-Aguilar, A. Hacar, A. Scholz &« We use Gaia DR2 data to survey the classic
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40 Monoceros OB4: a new association in Gaia DR2
* P. S. Teixeira, J. Alves, A. Sicilia-Aguilar, A. Hacar, A. Scholz &« We use Gaia DR2 data to survey the classic
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40 Monoceros OB4: a new association in Gaia DR2
" P. S. Teixeira, J. Alves, A. Sicilia-Aguilar, A. Hacar, A. Scholz & We use Gaia DR2 data to survey the classic
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41 SOFIA FEEDBACK survey: exploring the dynamics of the stellar wind driven shell of
RCW 49
M. Tiwari, R. Karim, M. W. Pound, M. Wolfire, A. Jacob, C. Buchbender, R. Giisten, C. Guevara, R. D.
Higgins, S. Kabanovic, C. Pabst, O. Ricken, N. Schneider, R. Simon, J. Stutzki, A. G. G. M. Tielens % We unveil
the stellar wind driven shell of the luminous massive star-forming region of RCW 49 using SOFIA FEEDBACK observations
of the [CII] 158 um line. The complementary dataset of the "?CO and '>*CO J = 3 - 2 transitions is observed by the APEX
telescope and probes the dense gas toward RCW 49. Using the spatial and spectral resolution provided by the SOFIA and
APEX telescopes, we disentangle the shell from a complex set of individual components of gas centered around RCW 49. We
find that the shell of radius 6 pc is expanding at a velocity of 13 km s~ ' toward the observer. Comparing our observed
data with the ancillary data at X-Ray, infrared, sub-millimeter and radio wavelengths, we investigate the morphology of the
region. The shell has a well defined eastern arc, while the western side is blown open and is venting plasma further into the
west. Though the stellar cluster, which is ~ 2 Myr old gave rise to the shell, it only gained momentum relatively recently as we
calculate the shell’s expansion lifetime ~ 0.27 Myr, making the Wolf-Rayet star WR20a a likely candidate responsible for the
shell’s re-acceleration.

SOFIA FEEDBACKIZ & %[ClI] 158 m#RDERIN S, RCW 49D KEEEF BB DEE
BEUc KB T ILZBESMNCULE U, £ APEXERIE CEAIZS N/=12C0O0&13CO0D
J=32BBDETHNLT—7ty hZHAWLWT, RCWASICHMN> TWEIEEEDH A %
RO X UTco SOFIAE APEXERIEDZEFE NEEE & AT ML n#EEeZ AL T, RCW49
ZHILDE UIEEMBAABIDS Y I ZnBE U, FDHEER. ER6PCOY T )LIE,
BLRIE (CmD > TIBkM sAM-1DREETERL TWB I &M D U, £l. XiR.
TRMNR. TTI VK, BREBEEDENT—YEHRL T, COEBOFEZRANE L.
COY)liE, BEICBEELRMZEWNWTWEITH, FARIIERERIESNTWT, 5
FICEN> TT AN ZREL TWET, 2BAFEFIOEFDN Y )L ZEFE Lz &1L
Z. VI OEEREGDZO2TEAFEEFET D E. KBRHRAICE > TBEVWEIBEULTE
fecED MDD, JILT7LA%RXYy NETHDBWR20ah Y T JLOBIEICEES L TW3S
AREENTNEEZSNE T,

HRIOBLERE T T, THETA



42 The Southern HII Region Discovery Survey. II. The Full Catalog
Trey V. Wenger, J. R. Dawson, John M. Dickey, C. H. Jordan, N. M. McClure-Griffiths, L. D. Anderson, W. P.
Armentrout, Dana S. Balser, T. M. Bania % The Southern HII Region Discovery Survey (SHRDS) is a 900 hour Australia
Telescope Compact Array 4-10 GHz radio continuum and radio recombination line (RRL) survey of Galactic HII regions and
infrared-identified HII region candidates in the southern sky. For this data release, we reprocess all previously published SHRDS
data and include an additional 450 hours of observations. The search for new HII regions is now complete over the range 259
deg < Galactic longitude < 346 deg, |Galactic latitude| < 4 deg for HII region candidates with predicted 6 GHz continuum peak
brightnesses >30 mJy/beam. We detect radio continuum emission toward 730 targets altogether including previously known
nebulae and HII region candidates. By averaging 18 RRL transitions, we detect RRL emission toward 206 previously known
HII regions and 436 HII region candidates. Including the northern sky surveys, over the last decade the HII Region Discovery
Surveys have more than doubled the number of known Galactic HII regions. The census of HII regions in the WISE Catalog
of Galactic HII Regions is now complete for nebulae with 9 GHz continuum flux densities > 250 mJy. We compare the RRL
properties of the newly discovered SHRDS nebulae with those of all previously known HII regions. The median RRL full-width
at half-maximum line width of the entire WISE Catalog HII region population is 23.9 km/s and is consistent between Galactic
quadrants. The observed Galactic longitude-velocity asymmetry in the population of HII regions probably reflects underlying

spiral structure in the Milky Way.

FEEfHIEE R B AZE (SHRDS) (& A—AMZYFPEREFEI /NI N7 L AICK B4-10GHzTF D E K ER T

‘ERBEESER (RRL) DERAEIZ00RFHE T TTL. BEROIARHIEERE &K OKRNMET HméntHnﬁEﬂz
BEZABTLIEHDTYT, SEOT—FYAHTIE. BEICARINIZEIRTOSHRDST—7 2#BUNEL, &5
IC450RFREIDERI T — % 2 BIMULE UTce CRITK D, 259 deg < #RIA#R < 346 deg, |Galactic latitude| < 4 deg
DEHE T, 6GHz EfEHD E— 7 EBEHD 30 mdy/beam ML E & FBIE 2 HIl SEIBERFEDFHT L WL HII SBIROFERD
SETLEUTc, INFTTIRASNTWSEEPHITEEIRFHE 2. 730 DY —7 v b OEREFAERE U X
Ufze Ffo. 18HMRRLN 5V IY 3 v AT T3 & BAOHIEE206E & HILEEE@E436/E IC K T 3
RRLEHF ZHHE UEX Ulco IERDAEZEH. HIEBREHFEICEL > T 2 D10FEE TELA D IEARHIITE D
BI2BZLU LEICTHRD U, £, WISEDIRARHIGEE A Y OV IciBEH SN TWSHIEEO Y X d, 9GHz
T DEMFGIRBZEN250mIYyLL EDEZEICDWTIFET L TWET, SO, #FHifclcERE SN /SHRDSEZEDRRL
A, CNETICASN TWBIRTOHIEBORRUFE S LEL X U WISEA Y O OHIEBESAD
RRLHERIED HHREIZ23.9 km/sT. SRAROMUADHBT—EL TWET, HIEBOEFICR 55 EMNRAN
TOHEtERE DIEXNTREIE. RD)DBEZBEZRRL TWSEEZSNEXT,
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43.

alclje 1;II‘MRT K Band Observations towards 26 Infrared Dark Clouds: NH;, CCS, and
3

Jinjin Xie, Gary A. Fuller, Di Li, Longfei Chen, Zhiyuan Ren, Jingwen Wu, Yan Duan, Junzhi Wang, Juan
Li, Nicolas Peretto, Tie Liu, Zhiqiang Shen % We present one of the first Shanghai Tian Ma Radio Telescope (TMRT)
K Band observations towards a sample of 26 infrared dark clouds (IRDCs). We observed the (1,1), (2,2), (3,3), and (4,4)
transitions of NH3 together with CCS (21-1¢) and HC3N J =2-1, simultaneously. The survey dramatically increases the existing
CCS-detected IRDC sample from 8 to 23, enabling a better statistical study of the ratios of carbon-chain molecules (CCM) to
N-bearing molecules in IRDCs. With the newly developed hyperfine group ratio (HFGR) method of fitting NHs inversion lines,
we found the gas temperature to be between 10 and 18 K. The column density ratios of CCS to NH3 for most of the IRDCs
are less than 1072, distinguishing IRDCs from low-mass star-forming regions. We carried out chemical evolution simulations
based on a three-phase chemical model NAUTILUS. Our measurements of the column density ratios between CCM and NH3
are consistent with chemical evolutionary ages of <10° yr in the models. Comparisons of the data and chemical models suggest
that CCS, HC3N, and NH3 are sensitive to the chemical evolutionary stages of the sources.

v’ 26{8 Dinfrared dark clouds % —*4 v kI U f=Shanghai Tian Ma Radio
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The TMRT K Band Observations towards 26 Infrared Dark Clouds: NH3;, CCS, and

HC3;N

Jinjin Xie, Gary A. Fuller, Di Li, Longfei Chen, Zhiyuan Ren, Jingwen Wu, Yan Duan, Junzhi Wang, Juan
Li, Nicolas Peretto, Tie Liu, Zhigiang Shen % We present one of the first Shanghai Tian Ma Radio Telescope (TMRT)

v 4—%"w Kk IRDC 26fH
Peretto & Fuller (2009)D A% 0%
v’ FEEf © 3-5 kpc
vV 2R o IEVWOhS T4 T XK
IKDOEHEDETEALR
v 14X 1 1-11 pc
v BE : 258-2x10"4 Msun

R.A.(J2000) Decl.(J2000) Distance!®)  <Ng,>(®

Source Name (hh:mm:ss) o (kpc) (1022 cm™2)
SDC18.624-0.070  18:25:10.0 -12:43:45 35 5.7
SDC18.787-0.286 18:26:19.0 -12:41:16 43 6.4
SDC18.888-0.476 18:27:09.7 -12:41:32 43 9.0
SDC21.321-0.139 18:30:32.1 -10:22:50 42 4.6
SDC22.724-0.269 18:33:38.3 -09:11:55 44 6.0
SDC23.066+0.049  18:33:08.3 -08:44:53 5.1 54
SDC23.367-0.288 18:34:53.8 -08:38:00 4.6 11.3
SDC24.118-0.175 18:35:52.6 -07:55:06 4.7 54
SDC24.433-0.231 18:36:41.0 -07:39:20 3.8 7.0
SDC24.489-0.689 18:38:25.7 -07:49:36 33 39
SDC24.618-0.323 18:37:22.4 -07:32:18 3.0 4.5
SDC24.630+0.151  18:35:38.2 -07:18:35 35 6.0
SDC25.166-0.306 18:38:13.0 -07:03:00 39 59
SDC25.243-0..447  18:38:57.1 -07:02:20 3.8 44
SDC26.507+0.716  18:37:07.9 -05:23:58 32 3.7
SDC28.275-0.163 18:43:30.3 -04:12:45 4.6 6.3
SDC28.333+0.063  18:42:54.1 -04:02:30 4.6 10.6
SDC31.039+0.241  18:47:03.3 -01:33:50 4.5 7.0
SDC34.370+0.203  18:53:18.9 +01:24:54 3.6 8.1
SDC35.429+0.138  18:55:30.4 +02:17:10 4.7 6.8
SDC35.527-0.269 18:57:08.6 +02:09:08 2.9 51
SDC35.745+0.147  18:56:02.6 +02:34:14 5.1 4.7
SDC38.850-0.427 19:03:46.8 +05:04:03 2.8 49
SDC40.283-0.216 19:05:41.2 +06:26:09 49 5.1
SDC47.061+0.257 19:16:41.8 +12:39:39 4.6 4.5
SDC52.723+0.045 19:28:34.4 +17:34:17 4.5 3.0
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Jinjin Xie, Gary A. Fuller, Di Li, Longfei Chen, Zhiyuan Ren, Jingwen Wu, Yan Duan, Junzhi Wang, Juan
Li, Nicolas Peretto, Tie Liu, Zhigiang Shen % We present one of the first Shanghai Tian Ma Radio Telescope (TMRT)

{bZELETE
v ZHEEFTY VS O0— K NAUTILUSZ{EH
SV R G Em?l‘ﬁﬁh@ﬂﬁ—*‘?@é:*i%i%ﬁ@dﬁﬁfﬁ%\ hFRE TCDILE RID

v ERENMEVSEEEEWNEEZEE
v FIERDFE $Table 5 (ET)
v —RISEE - BE
v IR A =% (ITable 6 (HT)
Table 5 Initial Elemental Abundances with Respect to nH (%)
Element Low-metal Abundance”) High-metal Abundance (<) Table 6 Parameters of the Chemical Models
He 9.00(-2) 9.00 (-2) Parameter Value
N 7.60 (-5) 7.60 (-5) nH(@) 8x10% (cm™3) to 1x107 (cm™3)
O 2.56 (-4) 2.56 (-4) Gas/dust temperature 15K
(63 1.2 (-4) 1.20 (-4) Cosmic-ray ionization rate 13 x 10717 71
S* 8.00 (-8) 1.50 (-5) Grain radius 0.1 um
Si* 8.00 (-9) 1.70 (-6) Grain density 3.0 gcm3
Fe* 3.00 (-9) 2.00 (-7) Diffusion/desorption energy ratio 0.4
Na* 2.00 (-9) 2.00 (-7) Gas-to-dust mass ratio 100
Mg* 7.00 (-9) 2.40 (-6) Extinction 16
crt 1.00 (-9) 1.8 (-7) Surface site density 1.5 x 101 cm™

p* 2.00 (-10) 1.17 (-7)
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A4 Planck Cold Clumps in the lambda Orionis Complex. III. A chemical probe of stellar
" feedback on cores in the lambda Orionis cloud

Hee-Weon Yi, Jeong-Eun Lee, Kee-Tae Kim, Tie Liu, Beomdu Lim, Ken’ichi Tatematsu % Massive stars have a
strong impact on their local environments. However, how stellar feedback regulates star formation is still under debate. In this
context, we studied the chemical properties of 80 dense cores in the Orion molecular cloud complex composed of the Orion A
(39 cores), B (26 cores), and lambda Orionis (15 cores) clouds using multiple molecular line data taken with the Korean Very
Long Baseline Interferometry Network (KVN) 21-m telescopes. The lambda Orionis cloud has an H ii bubble surrounding the
O-type star lambda Ori, and hence it is exposed to the ultraviolet (UV) radiation field of the massive star. The abundances of
C2H and HCN, which are sensitive to UV radiation, appear to be higher in the cores in the lambda Orionis cloud than those in
the Orion A and B clouds, while the HDCO to H2CO abundance ratios show an opposite trend, indicating a warmer condition
in the lambda Orionis cloud. The detection rates of dense gas tracers such as the N2H+, HCO+, and H13CO+ lines are also
lower in the lambda Orionis cloud. These chemical properties imply that the cores in the lambda Orionis cloud are heated by
UV photons from lambda Ori. Furthermore, the cores in the lambda Orionis cloud do not show any statistically significant
excess in the infall signature of HCO+ (1 - 0), unlike the Orion A and B clouds. Our results support the idea that feedback
from massive stars impacts star formation in a negative way by heating and evaporating dense materials, as in the lambda
Orionis cloud.

KEEDEF., ZOMBOREICRWEELZSEZ TWS, UL, BEDT7—RKRNN\vINEDKSICEFE %
BIFEIL TWBOME. FLRBROSMAHBDEFT, 22T BEHOBRERT SR Y hT7—2 (KVN) 21mE
EECREUCZENFRT —YZ2REAVWT, AUAVAE B9E) . BE 26fE) . FLTFAUAVYALRAE (15
@) HNoRdAUAVDFEESEDIVEDE L7 DILENEE Z#ANE U, lambda Orionis=E(d. ORE
T®H Blambda OriZBXD O K SICH i/ TILHEFEEL. KBEEEHSDEMRICISIhhTWS I ENbMD
F9, BNMRICBRIRC2HEHCND A . A UAVEA - BELDEHETLTAVAVYA AEZEDALEL .
HDCO & H2COD AR IZEDERZ R UL TED., SLATA VA VA REZDOAIENM N EZRLTWS, Fit.
N2H+{R. HCO+ff. H13CO+IEREDEEDEWHA KN L —H—0DKREEXL, SLAYA VA YVERETIHEL
o TWEYT, INSDOEREEILX. LA VAVIZEQOATN T LT A Y MNS DENMRIC K > TINES
NTWBZEEREBLULTWET, 5IC. FLAYAUAYVERZEDO7F. AUAVEARLUBOEZEE IZERD.,
HCO+ (1 0) D1 > 7 A —IJLEFICHEENICEERBEANRESNE W, COFERIE. SLATAVAVEDEDLS
I, RBEEEHNSDT7s—RN\vIh, SBEOYEZNE - ZRIET2ET. EERHRICEDEEZSZTW
5EWVWSEZZZFITBHHDTY,

BEREEICBULEICFTY., THAXTA



