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TRAO Key Science Programs
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TRAO-FUNS Survey
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Investigate the turbulent properties from
two different star-forming molecular clouds, and
understand a relation between turbulence and
star-formation.

Orion A and Ophiuchus clouds ‘
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Principal Component Analysis

« A possible way to recover underlying turbulent power spectrum from the observed spectral cube
data (Brunt & Heyer 2013)

« Determines the relation between the velocity dispersion (0v) and spatial scale (L) and converts to
the power-law slope of turbulent power spectra (Brunt 1999, Brunt et al. 2003)

« PCAresults for the active star-forming regions, the Integral Shape Filament (ISF) in the Orion A
cloud and L1688 in the Ophiuchus cloud show the largest and smallest dv for a given L in HCO+
and 13CO, respectively.

Orion A: év =0.94 * L~(0.70)
Ophiuchus : dv =0.92 * L™(0.72)
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" universality of turbulence
in molecular clouds
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TOP: TRAO Observations of Planck cold clumps

K Surveys of Planck Galactic Cold Clumps

Planck is a third generation space based cosmic microwave

background experiment, operating at nine frequencies between 30
and 857 GHz

Planck Catalogue of Galactic Cold Clumps (PGCC), 13188 clumps

The PGCCs are cold (T ~14 K) clumps and thus represent the very

initial conditions of star formation and molecular cloud evolution

We have formed an international team that includes more than 150 experts all over the word (China; Japan,
S. Korea, U.K., Taiwan, U.S., Canada, France, Finland...) to follow-up observe 1000-2000 PGCCs with
multiple state-of-the-art telescopes (TRAO 13.7-m, PMO 13.7-m, JCMT 15-m, NRO 45-m, SMT 10-m,
KVN, IRAM 30-m, SMA, ALMA, SOFIA, BLAST-TNG, Effelsberg 100-m, TianMa 65-m, FAST 500m...)
in order to investigate the initial conditions of star formation in widely different environments and to
address the questions raised in the introduction part.



TOP Survey

All-sky distribution of the 13188 PGCC sources (black dots), the 2000 PGCC sources selected for TOP (blue dots),
and 1000 for SCOPE (pink dots) overlaid on the 857 GHz Planck map (Liu et al. 2018, ApJS, 234, 28)



TOP: Filament formed due to cloud-cloud collision?

Red: redshifted CO emission

Blue: blueshifted CO emission SCUBA-2 850 micron continuum
White: C180 emission

Zhang et al. 2019; more examples in Dana et al. 2019; Liu et al. 2018b, ApJ, 859, 151






