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A Core Mass Function Indistinguishable from the Salpeter Stellar Initial Mass Function
Using 1000 au Resolution ALMA Observations

Genaro Suarez, Roberto Galvan-Madrid, Luis Aguilar, Adam Ginsburg, Sundar Srinivasan, Hauyu Baobab
Liu, Carlos G. Roman-Zuniga

We present the core mass function (CMF) of the massive star-forming clump G33.92+0.11 using 1.3 mm observations obtained
with the Atacama Large Millimeter/submillimeter Array (ALMA). With a resolution of 1000 au, this is one of the highest
resolution CMF measurements to date. The CMF is corrected by flux and number incompleteness to obtain a sample that is
complete for gas masses M > 2.0 M. The resulting CMF is well represented by a power-law function (dN/dlog M o« M"),
whose slope is determined using two different approaches: @) by least-squares fitting of power-law functions to the flux- and
number-corrected CMF, and i) by comparing the observed CMF to simulated samples with similar incompleteness. We provide
a prescription to quantify and correct a flattening bias affecting the slope fits in the first approach, which is caused by small-
sample or edge effects when the data is represented by either classical histograms or a kernel density estimate, respectively. The
resulting slopes from both approaches are in good agreement each other, with I' = —1.11’:8:}% being our adopted value. Although
this slope appears to be slightly flatter than the Salpeter slope I' = —1.35 for the stellar initial mass function (IMF), we find
from Monte Carlo simulations that the CMF in G33.92-+0.11 is statistically indistinguishable from the Salpeter representation
of the stellar IMF. Our results are consistent with the idea that the form of the IMF is inherited from the CMF, at least at
high masses and when the latter is observed at high-enough resolution.
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Table 3. CMF's of Diverse Star-Forming Regions Using ALMA Observations.
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(33.924-0.11 > 2.0 —1.11%973 0.16 x 0.09 7.1 1000 dendrogram This work
3 Clouds® > 5.90 —1.04 4+ 0.08 0.25 x 0.17 8.2 1700 dendrogram Lu et al. (2020)
NGC6334 > 2 —1.10 £ 0.02 1.6 x 1.2 1.3 1800 SExtractor Sadaghiani et al. (2020)
W43-MM1 1.6-100 —0.96 4+ 0.02 0.53 x 0.37 5.5 2400 getsources Motte et al. (2018b)
G28.37+0.07 > 0.79 —0.87 £ 0.07¢ 0.5 x 0.5 5 2500 dendrogram Kong (2019)
G28.374+0.07 > 0.79 —1.37 £ 0.06° 0.5 x 0.5 5 2500 astrograph Kong (2019)
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G286.21+0.17 21 —0.64 +0.13 1.07 x 1.02 2.5 2600 clumpfind Cheng et al. (2018)
28 dense clumps? > 5.0 —0.94 + 0.08 ~1x1° 2.8° ~ 28007 dendrogram O’Neill et al. (2021)
7 IRDCs > 0.79 —0.86 £ 0.11 1.36 x 0.82 4.4¢ 46007 dendrogram Liu et al. (2018)
7 IRDCs > 1.26 —0.70 £ 0.13 1.36 x 0.82 4.4¢ 46007 dendrogram Liu et al. (2018)
12 IRDCs 2 0.6 —1.07 £ 0.09 1.33 x 1.13¢ 4¢ 49001 dendrogram Sanhueza et al. (2019)
G305.137+0.069 >3 0.02 £ 0.37 2.39 x 2.10 3.4 7600 GaussClump Servajean et al. (2019)




22 TIMES II: Investigating the Relation Between Turbulence and Star-forming Environ-
ments in Molecular Clouds

Hyeong-Sik Yun, Jeong-Eun Lee, Neal J. Evans II, Stella S. R. Offner, Mark H. Heyer, Jungyeon Cho, Brandt
A. L. Gaches, Yao-Lun Yang, How-Huan Chen, Yunhee Choi, Yong-Hee Lee, Giseon Baek, Minho Choi, Jongsoo

Kim, Hyunwoo Kang, Seokho Lee, Ken’ichi Tatematsu

We investigate the effect of star formation on turbulence in the Orion A and Ophiuchus clouds using principal component analysis
(PCA). We measure the properties of turbulence by applying PCA on the spectral maps in **CO, C*®*0O, HCO™ J =1-0, and
CS J =2—1. First, the scaling relations derived from PCA of the **CO maps show that the velocity difference (§v) for a given
spatial scale (L) is the highest in the integral shaped filament (ISF) and L1688, where the most active star formation occurs in
the two clouds. The dv increases with the number density and total bolometric luminosity of the protostars in the sub-regions.
Second, in the ISF and L1688 regions, the dv of C**0, HCO™, and CS are generally higher than that of *CO, which implies
that the dense gas is more turbulent than the diffuse gas in the star-forming regions; stars form in dense gas, and dynamical
activities associated with star formation, such as jets and outflows, can provide energy into the surrounding gas to enhance
turbulent motions.
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mapping Turbulent properties In star-forming MolEcular clouds down to the Sonic scale (TIMES)
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18. An orbital release model for the Orion BN /KL fingers
A. C. Raga, P. R. Rivera-Ortiz, A. Rodriguez-Gonzalez, A. Castellanos-Ramirez

We present a simple model in which the bullets that produce the "Orion fingers" (ejected by the BN/KL object) are interpreted
as protoplanets or low mass protostars in orbit around a high mass star that has a supernova explosion. As the remnant of
the SN explosion has only a small fraction of the mass of the pre-supernova star, the orbiting objects then move away in free
trajectories, preserving their orbital velocity at the time of release. We show that a system of objects arranged in approximately
co-planar orbits results in trajectories with morphological and kinematical characteristics resembling the Orion fingers. We
show that, under the assumption of constant velocity motions, the positions of the observed heads of the fingers can be used to
reconstruct the properties of the orbital structure from which they originated, resulting in a compact disk with an outer radius
of ~ 2.4 AU.
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20. Optical Properties of Interstellar Dust around the Orion A Molecular Cloud

Hayato Uehara, Kazuhito Dobashi, Shingo Nishiura, Tomomi Shimoikura, Takahiro Naoi

We have studied optical properties of interstellar dust around the Orion A molecular cloud to investigate the size distribution
and the composition of dust grains. Orion A is one of the most studied molecular clouds in the solar vicinity (d ~ 400 pc).
In this paper, we used optical and near-infrared photometric data. The optical data were obtained by BV RI bands imaging
observations. The near-infrared data consisting of JH Kg bands were taken from 2MASS point source catalog. We produced
some color excess maps around Orion A, and measured their ratios such as E(R — I)/E(B — V). In order to investigate dust
properties, we compared the observed ratios with results of simulation performed by Naoi T. et al. (2021) who calculated the
extinction in the optical to near-infrared wavelengths based on a standard dust model; they assumed a power-law grain-size
distribution with an upper cutoff radius and assumed graphite and silicate as dominant components. As a result, we found
that the upper cutoff radius around Orion A is ~ 0.3 pum, and silicate predominates compared with graphite (with the fraction
of silicate grater than 93 %). In addition, we further derived the total-to-selective extinction ratio Ry from the observed
extinction of Ay and the color excess E(B — V'), and compared it with the model calculations. Dust properties (i.e., the upper
cutoff radius and the ratio of graphite/silicate) derived from Ry is almost consistent with those derived from the color excess
ratios.

Orion AR FERAD DEMY X ~ DAF4FE

AR T —% BVRI\Y RKEFHFAT—4 JHKs/V> K (2MASS point source catalog)

E(R-)/EB-V) FHlE > a L —Y 3 rZzR—->5 X NERODO LR (upper cutoff)~0.3 um, silicate > 93%
BRITEONIEAVEEB-V))S5RVZRESH D ETILGTE S R —IFIEF—3K
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Table 3. Color Excess Ratios Obtained by the Ordinary Least
Squares Method

Slope Intercept

Color Excess Ratio a; + o4, ag £ 0g

E(R—1)/E(B—V) | 0.817+0.0052 [—0.040 & 0.0020

E(J —H)/E(B - V) 0253 +0.0057 0.0003 %+ 0.0025
E(H — Ks)/E(B<V)

0.144 + 0.0045 |0.0009 £ 0.0019

NoTE—Thevalues of ag and aq are obtained by the Ordinary

Table 5. Upper Cutoff Radius r4 of Dust Size Distribution

Combinations Range of Upper Cutoff Radius
of Lower rq Higher rq
Color Excess (pm) (pm)

E(R—1)/JE(B-V) 0.312 — 0.402  (0.415 — 0.549)
E(J—H)/E(B-V)  (0.023 -0.039) 0.263 — 0.328
E(H — Ks)/E(B—V)  (0.011 — 0.045)  0.282 — 0.354

NoTe—Ranges of rq4 which vary depending on the fraction of
silicate (for the range 93% — 100%) and the values of a; (Ta-
bles 3 and 4) are summarized. For a given set of the fraction
of silicate and aq, there are two solutions in rq (Figure 9),
as they are indicated as “Lower rq” and “Higher r4” in the

table. Ranges of rq in the parentheses are false solutions (see

text).
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21.

Probing Protoplanetary Disk Winds with C II Absorption
Ziyan Xu, Gregory J. Herczeg, Christopher M. Johns-Krull, Kevin France

We present an analysis of wind absorption in the C II A1335 doublet towards 40 classical T Tauri stars with archival far-
ultraviolet (FUV) spectra obtained by the Hubble Space Telescope. Absorption features produced by fast or slow winds are
commonly detected (36 out of 40 targets) in our sample. The wind velocity of the fast wind decreases with disk inclination,
consistent with expectations for a collimated jet. Slow wind absorption is detected mostly in disks with intermediate or high

inclination, without a significant dependence of wind velocity on disk inclination. Both the fast and slow wind absorption are
preferentially detected in FUV lines of neutral or singly ionized atoms. The Mg IT AA2796, 2804 lines show wind absorption

consistent with the absorption in the C II lines. We develop simplified semi-analytical disk/wind models to interpret the
observational disk wind absorption. Both fast and slow winds are consistent with expectations from a thermal-magnetized disk
wind model and are generally inconsistent with a purely thermal wind. Both the models and the observational analysis indicate
that wind absorption occurs preferentially from the inner disk, offering a wind diagnostic in complement to optical forbidden
line emission that traces the wind in larger volumes.

fast/slow windE3E®DC Il A 1335KU#R%ZT Tauri stars 36/40TiEH

disk DIEEEHNKEWF EWINADRE (FEL B B1ERH D (collimated jet TFEEINZEH D &—F)
#8707 7 1 JLIEpure thermal wind Tl& 7 < thermal-magnetized wind D disk-wind ##TE7 )L & —3K
7))L EERIILinner diskDSwindDIRINAE U TWS Z & xRE
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