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Dense core survey in Chamaeleon |

Color:

APEX/LABOCA 870 um
(Belloche + 2016)
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The 56 starless cores should have
vielded at least two detections,
assuming the following:

- Star formation is continuums, and all
of starless cores are collapsing

- Timescales are proportional to the
free-fall

None detected in all starless cores

(Dunham et al. 2016)
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The observed point also includes the local peaks of the cores




Archival studies of dense cores

L183 (P.I. Bernard), L1544(P.l. Caselli)
MC27/L1521F (Tokuda+16)
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L183 (P.I. Bernard), L1544(P.l. Caselli)

Archival studies of dense cores MC27/L1521F (Tokudas 16)
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ACA stand-alone mode survey toward starless cores

_ (Cycle 4 program, P.l., K. Tachihara)
Evolved starless cores in Taurus
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ACA stand-alone mode survey toward starless cores

, (Cycle 4 program, P.l., K. Tachihara)
Evolved starless cores in Taurus

1.2 mm dust continuum (ACA 7m array)

High-density cores with (possible) substructures are revealed with ACA



Features of MC5

Star formation No infrared point source
Column density, N(H,) ~10%2 cm?

Total mass ~0.2 Mo

Velocity dispersion, 0, ,,s  ~0.13 km/s

Column density profile Steep (o<~r”-0.5-1)
Chemical properties N(N,D*)/N(N,H*) ~ 0.25

—> Possible formation site of
brown dwarf/very low-mass star(?)

1.2 mm continuum (ACA)

One of the most evolved low-mass prestellar core in Taurus?




NRO 45m observations toward MC5 with T70 receiver

One of the most evolved low-mass prestellar core in Taurus?
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Introduction mMc27/L1521F& 1A EH ?

B 10000 AU

IRAM 30m: 1 3 mm dust Velocity (km s™)
(Kauffmann+ 2008) Onishi+ 1999
- Features
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Introduction whatis MC27/L1521F?

|.R. observations with Spitzer space telescope
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Protostar and condensations at the center of the core
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ALMA Cycle 3 Observations

Table: Specifications

Period ALMA Cycle 3

Target MC27(=L1521F)

Beam size 0.”718 x 0”.1 (25 x 14 AU)

Velocity resolution  0.85 km/s

Lines CO(3-2), H'3CO*(4-3), C'"O(3-2),

0.87 mm continuum

*ALMA 12m array alone (7m, TP observations in Cycle 1)

Main Results
1. R ~10 AU disk around ~0.2 M, protostar (Tokuda+17)
2. The *2CO (3-2) observations revealed
- warm (>50 K) gas, very thin filaments, and tiny CO clumps
(Tokuda+18a, submitted)
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A rotationally supported disk around the protstar
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Warm CO filamentary gas generated by possible turbulent shocks

Color: 12CO (3-2) Possible interpretations:
White contour : HCO* (3-2) .
Cyan contour: 0.87mm continuum - Warm ga§ form_e_d by shock heatmg
- Thermal instability (Koyama+00, Aota+13)
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ALMA View of A Dense Core, MC27/L1521F with ~20 AU Resolution

Tobin+12

HEEWNLTRIREDT VelLO + dense cores + arc-like gas
+ CO filaments + tiny clumps
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