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Class O/1/11/111 = g

Youngest phase in star formation

No MIR detection
(sub)mm is required

Using ALMA, we attempt to classify Class 0
into subclasses, using
- disk (by continuum) °o .+
- kinematics/outflow dynamical time 0111
- element abundances
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Observations

ALMA
Cycle 5, 2018-09-16, 45 antennas, ~0.3” resolution, 20 min. on source

Continuum:
Freq =234 GHz (~1.3 mm), TotBW = 1.875GHz, RMS = 0.3 mJy

lines(CO, 3CO, C'80 J=2-1):
v =230.5 GHz(CO), 220.4 GHz('3C0O), 219.5 GHz(C'80)

t
vrgslocity resolution ~ 0.63 km/s



Continuum
Looking into the disk

Yoonsoo P. Bach
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Kinematics of SMM3

Seulgi Kim



Components of YSOs

According to kinematic model of YSOs,

infalling gas, disk, outflows

Redshifted component and

[
' systemic velocity component
Outflow : T in the outflow cavity wall
Cavity Wall \ ' €----------"-
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caused by the infalling motion
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( p
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. Barrier

Infalling Rotating

Envelope
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caused by the rotating motion

Redshifted component and
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(___-

Redshifted component
caused by the rotating motion

Figure adopted from OyaY+2014, ApJ, 795, 152
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Rotating materials

C'80 moment 1 map
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Rotating materials

C'80 moment 1 map
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ICRS Declination

Asymmetry of outflows
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C'80 and '*CO Abundance in SMM3

llseung Han



Contlnuum Image SMM3 centinuum
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C180 moment O map SMM3 £18G memD
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13CO moment 0 map s
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Abundance (or 2 slides)
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Figure adopted from AsoY+2019, ApJ, 887, 209



C'80 abundance at point 2
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X13CO / XC‘I8O

Xo1g0 = 1.9€-08

at Point 2

X3¢0 = 7-6€-08: the first result in Serpens Main

X 4.0

13CO / XC18O -

cf. X = 7.3 in ISM (Wilson&Ro0d94)

13CO / XC180

We suggest that

“X is nearly constant regardless of the evolutionary stage”

13CO / XC18O

because the difference between SMM3 and ISM is less than a factor of 2.



Summary and future work

Summary: SMM3, evolved among Class 0

e 2-components (opt. thick center & thin envelope) in continuum large disk

e Outflow dynamical time Tdyn ~ 1 kyr evolved outflow

® X..oosSimilartoX. . oflarge scale in Serpens Main evolved chemically
® X .o/ Xcigo 1S nearly constant regardless of the evolutionary stage.

Future work

e PV diagram for accretion disk (Keplerian — mass?)
e Use 7m data (and combine 7m and 12m)
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Additional component

ICRS Declination

12CO rv = 3.3 km/s channal map
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UVrange

Due to insufficient coverage of UV space at short baseline, we put uvrange >30m for
tclean when using line data.



