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ABSTRACT

We present the results of a single-pointing survey of 207 dense cores embedded in Planck Galactic
Cold Clumps distributed in five different environments (A Orionis, Orion A, B, Galactic plane, and
high latitudes) to identify dense cores on the verge of star formation for the study of the initial
conditions of star formation. We observed these cores in eight molecular lines at 76-94 GHz using the
Nobeyama 45-m telescope. We find that early-type molecules (e.g., CCS) have low detection rates
and that late-type molecules (e.g., NoHT, ¢-C3H3) and deuterated molecules (e.g., NoDT, DNC) have
high detection rates, suggesting that most of the cores are chemically evolved. The deuterium fraction
(D/H) is found to decrease with increasing distance, indicating that it suffers from differential beam
dilution between the D/H pair of lines for distant cores (>1 kpc). For A Orionis, Orion
A, and B located at similar distances, D/H is not significantly different, suggesting that there is no
systematic difference in the observed chemical properties among these three regions. We identify at
least eight high D/H cores in the Orion region and two at high latitudes, which are most likely to be
close to the onset of star formation. There is no clear evidence of the evolutionary change in turbulence
during the starless phase, suggesting that the dissipation of turbulence is not a major mechanism for

the beginning of star formation as judged from observations with a beam size of 0.04 pc.
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1. INTRODUCTION

In the process of star formation, the initial condition
is believed to determine what kinds of stars will be born
and how they will form (e.g., Bergin & Tafalla 2007;
McKee & Ostriker 2007). However, the details of initial
conditions have not been thoroughly characterized.

Stars are formed through gravitational collapse in
dense molecular cores (e.g., Bergin & Tafalla 2007; Mc-
Kee & Ostriker 2007), and many observations have re-
ported that the core mass function is similar in shape
to the initial mass function (e.g., André et al. 2010;
Konyves et al. 2010). However, this is not the case in
high-mass regimes, where deviations from the Salpeter
IMF have been recently found (e.g., Zhang et al. 2015;
Motte et al. 2018; Sanhueza et al. 2019). These stud-
ies suggest that studying dense cores in different mass
ranges may provide valuable information on the initial
conditions of star formation. Furthermore, we need to
take care of the evolution in the starless phase because
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the internal structure of dense cores is altered physically
and chemically during the core evolution (Aikawa et al.
2008). Therefore, the identification of the dense core just
prior to the beginning of gravitational collapse, which
we call ‘prestellar core’ here, is essential in understand-
ing the genuine initial conditions of star formation (e.g.,
Ohashi et al. 2018).

In low-mass star-forming regions, prestellar cores are
not only compact (< 0.1 pc), cold (< 10 K), and dense
(> 5 x 10* cm™3) (e.g., Bergin & Tafalla 2007; Mc-
Kee & Ostriker 2007), but also gravitationally bound,
thermally supported, and centrally concentrated (e.g.,
Ward-Thompson et al. 1994; Caselli 2011). For high-
mass star formation, prestellar cores are as massive as
at least 30 M), assuming a star formation efficiency of
30% (Wang et al. 2014; Sanhueza et al. 2019).

The chemical characteristic of starless cores close to
the onset of star formation is high deuterium fractiona-
tion. The deuterium fraction (D/H, hereafter) is defined
as a column-density ratio of a deuterated molecule to its
hydrogenated counterpart, and has commonly been used
to study the chemical properties of dense cores in low-
mass star-forming regions as well as in high-mass star-
forming regions (e.g., Hirota et al. 2001; Crapsi et al.
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2005; Hirota & Yamamoto 2006; Bergin & Tafalla 2007;
Chen et al. 2010, 2011; Fontani et al. 2011; Sakai et al.
2012, 2015, 2018; Feng et al. 2019).

The chemical evolution of a dense core in terms of D /H
can be described as follows. As a dense core evolves to-
ward gravitational collapse, it develops a steep radial
density profile that increases toward the core center and
a radial temperature profile that decreases toward the
core center (e.g., Crapsi et al. 2007; Aikawa et al. 2008).
At the core center (< 5000 AU) with low temperature
(Taust < 25 K and often closer to 10 K) and high density
(na, > 10* em™3), CO molecules (a destroyer of deuter-
ated molecules) become frozen on the surface of the
dust grain and the enrichment of deuterated molecules
is activated with exothermic ion-molecule reactions from
HD molecules (e.g., Millar et al. 1989; Phillips & Vastel
2003; Vastel et al. 2004; Aikawa et al. 2005; Crapsi et al.
2005). When a protostar is born at the core center, it
heats up the surroundings (e.g., Caselli et al. 2002b).
At the warm (Tyust 2 25 K) core center, CO molecules
are desorbed from the grain surface and then destroy
deuterated molecules (Roberts & Millar 2000; Lee et al.
2004). Therefore, D/H varies with temperature. If the
core is cold enough (Tyust < 25 K), D/H increases in
the starless phase and reaches its maximum at the on-
set of star formation, and then decreases by an order of
magnitude after star formation (e.g., Hirota et al. 2003;
Crapsi et al. 2005; Emprechtinger et al. 2009; Friesen
et al. 2010; Sakai et al. 2012; Fontani et al. 2014).

N(DNC)/N(HNC) and N(NyD*)/N(NoH™) can be
used as D/H tracers. NoD™ is known to be the least de-
pleted molecule (Pagani et al. 2007) and DNC is known
to trace cold molecular gas (Gerner et al. 2015). The
destruction timescale of the DNC molecule is known to
be much longer than that of the NoDT molecule (e.g.,
Sakai et al. 2012; Fontani et al. 2014). For example, after
stellar birth, N(NoD1)/N(NyH™T) decreases within 100
years, whereas N(DNC)/N(HNC) drops at a timescale
of 10* years. Fontani et al. (2014) showed that the deu-
terium fractionation of NoH™ is more suitable than that
of HNC to identify cores on the verge of star formation
in high-mass star-forming regions.

For the chemical evolution of the dense core, it is
also noticed that the abundance of gas-phase molecules
decreases at different timescales because of adsorption
and/or chemical reactions in the central dense region
of the core (Aikawa et al. 2001, 2003; Lee et al. 2003).
For example, carbon-chain molecules (e.g., CCS, HC3N)
are abundant in starless cores, whereas c-C3Hy and
nitrogen-bearing molecules (e.g., NoH™ NH3) are abun-
dant in protostellar cores (e.g., Suzuki et al. 1992;
Benson et al. 1998; Ohashi et al. 2014, 2016). That
is, CCS molecules are known as ‘early-type species’
and c-C3H,, NoHT, and NH3 molecules are known as
‘late-type species’. This means that chemically evolved
cores have lower abundances of C-chain molecules and
higher abundances of c-C3Hs and N-bearing molecules.

N(NoHT)/N(CCS) and N(NoH™)/N(HC3N) can be
valid chemical evolution tracers at a spatial size scale
of ~0.1 pc for cold (Tqust < 25 K) cores. These ra-
tios are invalid as evolution tracers for warm (> 25 K)
cores, because the NoHt molecule is destroyed by CO
desorption (e.g., Aikawa et al. 2001, 2003; Lee et al.
2003; Tatematsu et al. 2014).

Measurements of the column-density ratios of deuter-
ated /hydrogenated molecules and N-bearing/C-chain
molecules provide a useful tool to characterize the evo-
lutionary status of the dense core in which a star will
form (e.g., Hirota & Yamamoto 2006). In this paper,
HC3N is regarded as a C-chain molecule rather than an
N-bearing molecule. Taking chemical evolution into ac-
count, Tatematsu et al. (2017) introduced the Chemical
Evolution Factor (CEF, hereafter) as a comprehensive
diagnostic tool for the degree of evolution of dense cores.
The CEF is defined so that, when a dense core evolves,
the CEF monotonically increases from ~—100 for a star-
less core to ~100 for a protostellar core through zero
corresponding to the onset of star formation (See Sec-
tion 4.1). The first attempt was made toward low-mass
starless cores in nearby cold clouds in the literature
(Tatematsu et al. 2017), but the CEF should be estab-
lished for other environments (e.g., distant high-mass
starless cores) by increasing sample numbers.

Efforts toward the identification of dense cores over
all sky have extended from optical to infrared wave-
lengths with instrumental development (e.g., dark cloud
in DSS, infrared dark cloud in MSX and Spitzer, Lee &
Myers 1999; Simon et al. 2006; Peretto & Fuller 2009;
Kim et al. 2010; Dobashi 2011). Most recently, the
Planck all-sky survey has been made and provides a
catalog of Planck Galactic Cold Clumps (PGCC, here-
after) (Planck Collaboration et al. 2011, 2016), which
includes 13,188 sources of ~5-10 arcmin-sized structures
“clumps” with temperatures of 10-20 K in various envi-
ronments. An unbiased selection of PGCCs was mapped
with Herschel in far-IR band (e.g., Juvela et al. 2010,
2012, 2018). A series of follow-up observations have
been conducted with ground-based radio telescopes such
as PMO, CSO, SMT, APEX, NANTEN2, IRAM, Mo-
pra, Effelsberg, SMA, JCMT, and TRAO, and are sum-
marized by Liu et al. (2015, 2018). Specifically, the
JCMT large program “SCUBA-2 Continuum Observa-
tions of Pre-protostellar Evolution (SCOPE)” identified
~20-60 arcsec-sized structures or “cores” within PGCCs
(Liu et al. 2018). These PGCC cores are distributed in
low/high-mass star-forming regions from the Galactic
plane to high latitudes (Eden et al. 2019). The initial
conditions of star formation in these various environ-
ments are still poorly understood. For example, the ini-
tial conditions of high-mass star formation are poorly
known and debatable because of the small numbers of
massive prestellar cores in high-mass star-forming re-
gions so far identified (e.g., Wang et al. 2014; Contreras
et al. 2018; Sanhueza et al. 2017, 2019) because of their
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Figure 1. Galactic distribution of 207 SCUBA-2 cores.
They consist of GMC cores in the Orion region (red), cores
in the Galactic plane (green), and cores at high latitudes
(blue). The dotted line represents Galactic latitudes of +2°.

large distances and short evolutionary timescale (Mc-
Kee & Ostriker 2007; Caselli 2011). These PGCC cores
can be valuable targets not only to assess evolutionary
stages on the basis of the column-density ratios of D/H
and N-bearing/C-chain molecules, but also to study the
initial conditions of star formation in widely different
environments.

Our ultimate goal is to explore the details of the ini-
tial conditions for star formation based on the physical
and chemical properties of prestellar cores in various en-
vironments. The first step is to identify reliable samples
of such dense cores. Thus, we report the first stage of our
research with single-pointing observations of 207 cores
in PGCCs in the molecular lines of NoDT J =1 — 0,
NoHt J=1-0,DNC J=1-0, HN¥¥C J =1-0,
CCS Jy =76 —65, CCS Jy = 8; —7¢, HC3N J =98,
and ¢-CsHy Jg, k. = 212 — 1p1 with the 45-m single-dish
telescope of the Nobeyama Radio Observatory!. Cores
found in this study are in the chemically evolved stage of
starless cores (late starless core, hereafter) as prestellar
core candidates. In the next paper, we will investigate
whether these late starless cores are actually prestellar
cores or not through mapping observations.

This study is organized as follows: observations and
data analysis procedures are described in Section 2, the
observational results are presented in Section 3, Sec-
tion 4 presents the identification of late starless cores
in various environments using the CEF and D/H, and
the study is summarized in Section 5.

2. OBSERVATIONS AND DATA ANALYSIS
PROCEDURE

2.1. Sample selection

The SCOPE survey discovered more than 3,000
PGCC cores across the Galaxy at 850 pm with SCUBA-

1 Nobeyama Radio Observatory is a branch of the National As-
tronomical Observatory of Japan, National Institutes of Natural
Sciences.
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Figure 2. Spatial distribution of SCUBA-2 cores in the
Orion region. The background image is the Planck dust con-
tinuum map at 850 um with a size of 15°x30°. The symbol
is the same as those used in Figure 1. The horizontal lines

represent the boundaries for three sub-regions (A Orionis,
Orion A, and Orion B).

2 (Submillimetre Common-User Bolometer Array 2) on
board JCMT (e.g., Yi et al. 2018; Eden et al. 2019).
Yi et al. (2018) identified 119 cores embedded in 96
PGCCs in the Orion region from JCMT SCOPE data
and JCMT archive data. Eden et al. (2019) released a
compact source catalog using the JCMT SCOPE data,
which contains 3,528 cores identified in 1,235 PGCCs
from the Galactic plane to high latitudes. As a pilot
study, we selected a total of 207 targets that are located
at different Galactic positions (local Giant Molecular
Clouds (GMCs), high latitude, and Galactic plane).
These dense cores are among the densest cores (N (Hs)
> 1 x 10?2 em™2) discovered in the SCOPE survey
and consist of 113 cores in the Orion region, which is
associated with GMCs, 52 cores in the Galactic plane
(6] < 2°), and 42 cores at high latitudes (|b] > 2°). Fig-
ure 1 shows the Galactic distribution of 207 SCUBA-2
cores, and the information on the targets is summarized
in Table 1 with the core name, coordinate, dust tem-
perature, Ho column density, type of environment, and
the related PGCC. The dust temperature is taken from
the PGCC catalog and the Hy column density is derived
from the 850 pum peak intensity of the PGCC core (Yi
et al. 2018; Eden et al. 2019) and the dust temperature.
The 207 SCUBA-2 cores have dust temperatures rang-
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ing from 9.2 K to 22.4 K with the median value of 13.3 Table 2. Molecular lines
K. They have Hy column densities of (0.17-12)x10%

cm™? with the median value of 8.2x10%2 cm™2.

Molecular Line Freq. (GHz) Ref. E, (K) Receiver

We investigate environments surrounding SCUBA-2 DNC J=1-0 76.305717 1 3.7 T70
cores using the SIMBAD database. The Orion region, NpD¥ J=1-0 77.109610 2 3.7 T70
including the 113 SCUBA-2 cores, is a local active star- ;Sf?g ‘J]K:”Ifc_:o 212~ loa :i'gzzzgg 2 i; gg
forming region where both massive stars and low-mass CCS Jn = 7o — 6 81.505208 5 153 Tz
stars are born (e.g., Yi et al. 2018). This region consists HCOsN J=9—8 81.881461 6 19.7 T7
of A\ Orionis, Orion A, and B sub-regions, which include NoHt J=1-0 93.173777 7 4.5 TZ
GMCs and many star-forming regions such as HII re- CCS N =87 T 93.870107 8 19.9 TZ

gions (e.g., LDN 1641 S3), star clusters (e.g., Collinder
69, Orion Nebula Cluster, NGC 2023, OMC 2), and neb-
ulas (e.g., Orion KL, McNeil Nebula, IC 432). 15, 70,
and 28 SCUBA-2 cores are located in the A Orionis,
Orion A, and Orion B, respectively, and their distri-

NoTE—Column 1: Name of the molecular line, Column 2: Rest frequency
for the molecular line, Column 3: Reference for the employed frequency: 1.
Okabayashi & Tanimoto (1993), 2. Anderson et al. (1977), 3. Thaddeus
et al. (1985), 4. Frerking et al. (1979), 5. Cummins et al. (1986), 6.
Pickett et al. (1998), 7. Caselli & Myers (1995), 8. Yamamoto et al.
(1990), Column 4: Upper energy level of the molecular line, Column 5:

butions are shown in Figure 2. Yi et al. (2018) found
that the physical properties of the SCUBA-2 cores in the
three sub-regions are different. The SCUBA-2 cores cor-
respond to part of the dark clouds (e.g., L1581, L1582,
L1594, L1598, L1630, and L1641).

The 52 SCUBA-2 cores in the Galactic plane are lo-
cated in the vicinity of open clusters (e.g., NGC2264,
NGC6530, NGC6611) and supernova remnants (e.g.,
W48) and are embedded in dark clouds (e.g., L463). The
42 SCUBA-2 cores at high latitudes seem to be associ-
ated with famous star-forming regions (e.g., Auriga, Cal-
ifornia, Cepheus, Cygnus, IC5146, Ophiuchus, Perseus,
and Taurus), nearby dark clouds (e.g., Banard 1, 143,
1183, L769, 1944, 1.973, L1004, L1181, L1204, L1035,
L1521F, and L.1525), open clusters (e.g., NGC2264), and
star clusters (e.g., NGC7129).

The information on these environments is listed in Ta-
ble 1. We consider A Orionis, Orion A, B, Galactic plane,
and high latitudes as five different environments.

2.2. Single-pointing observations

We carried out single-pointing observations toward
the 850 um intensity peak position of 207 SCUBA-
2 cores with the 45-m single-dish radio telescope of
the Nobeyama Radio Observatory from 2017 February
to 2018 May (CG161004, LP177001, P.I.: K. Tatem-
atsu). Either of the two-sideband SIS receivers, T70
or TZ, was used for simultaneous four-line observations
in the double-polarization mode (Asayama & Nakajima
2013; Nakajima et al. 2013). The T70 receiver was
adopted for observations towards all 207 SCUBA-2 cores
in the C—CgHQ JKQKC = 212 — 101, DNC J =1 — O,
HN'3C J = 1 — 0, and NyD* J = 1 — 0 molecular
emission lines. The TZ receiver was used for obser-
vations towards 111 SCUBA-2 cores in the Orion re-
gion in the CCS Jy = 7 — 65 (CCS-L, hereafter), CCS
Jny = 87 — 7g (CCS-H, hereafter), HCsN J = 9 — 8, and
NoH* J = 1-0 lines. Observations with the TZ receiver
were not conducted for two Orion cores and all cores in
environments other than the Orion region due to time
limitations. The rest frequencies and their references,
upper energy levels, and employed receivers of the eight

Receiver used to observe the molecular line.

lines are listed in Table 2. At 82 GHz, the half power
beam widths (HPBW) of the T70 and TZ receivers are
1975+0”3 and 18’8401, respectively. Their main-beam
efficiencies 7,,, are 54.7+3.5% and 55.4+3.5%, respec-
tively. The FX digital spectrometer SAM45 (Kamazaki
et al. 2012) was employed with a spectral resolution of
15.26 kHz (corresponding to ~0.06 km s=* at 82 GHz)
for 113 SCUBA-2 cores in the Orion region and 30.52
kHz (corresponding to ~0.1 km s~! at 82 GHz) for the
remaining 94 cores. The use of two different spectral
resolutions was accidental. The system temperature was
typically 200 K.

Single-pointing observation for each core typically
took ~30 minutes, including the telescope overhead
time in the position-switching mode, to achieve 0.09
K rms sensitivity at a resolution of 0.1 km s~!. The
telescope pointing uncertainty was established as <5”
through five-point measurement toward 43 GHz SiO
maser sources close to targets every ~1-1.5 hours. The
resulting spectrum is expressed in terms of the antenna
temperature corrected for atmosphere extinction 7’5 ob-
tained by the standard chopper wheel calibration. For
the reduction of raw data, the baselines are subtracted
and then the spectra are co-added on the software pack-
age “NEWSTAR”? of the Nobeyama Radio Observa-
tory. The reduced data are transferred into a data for-
mat of the GILDAS CLASS program? and are resampled
into a 0.1 km s~ velocity resolution.

2.3. Gaussian or Hyperfine structure fitting to a
spectrum
Figure 3 shows the spectra of four or eight molecular
emission lines for SCUBA-2 cores. NoHT and NyDT
lines show the seven components of hyperfine transi-

2 https://www.nro.nao.ac.jp/~nro45mrt/html/obs/newstar/
3 https://www.iram.fr/ITRAMFR/GILDAS/



tions? (e.g., Caselli et al. 2002b), but the other lines gen-
erally exhibit a single velocity component. For a further
analysis, we make a Gaussian (GA) or hyperfine struc-
ture (HFS) fitting to each spectrum using the GILDAS
CLASS program. For c-C3Hs, CCS, and HC3N lines
having single Gaussian shapes, we apply the GA fitting
to them to measure the peak temperature (Tpeak), Sys-
temic velocity (Visr), and linewidth (Av) in Full Width
at Half Maximum (FWHM). DNC and HN'3C lines look
like single Gaussian shapes, but they are known to have
four and six components of hyperfine transitions, respec-
tively (van der Tak et al. 2009). Because our main pur-
pose is to derive the column density, for simplicity we
ignore the hyperfine splitting for DNC and HN*3C, and
apply simple Gaussian fitting. The derived linewidths of
both lines are overestimated for this reason. For NoDT
and NoH™ lines, where the seven components of hyper-
fine transitions are clearly visible, we apply the HFS fit-
ting to them to obtain the excitation temperature (Toy),
Visr, Av, optical depth (7), and T,,;7. To obtain
Tpeax and Av of the brightest component (JFy F=123-
012) of the NoH™ and NyDT lines, we apply the GA
fitting to the brightest component of the lines. We mea-
sure the rms (o) noise level from the baseline subtrac-
tion procedure for the spectrum. The fitting results are
listed in Tables 3 and 4. We regard the peak temper-
ature higher than 30 as detection for further analysis.
Otherwise, we give 30 as an upper limit and consider it
as non-detection.

2.4. Distance of 207 SCUBA-2 cores

Accurate distances of cores are often unavailable be-
cause of the lack of references. When an accurate dis-
tance to the parent cloud is known in the literature, we
adopt the value. Otherwise, we employ distance from
the parallax-based distance estimator of the Bar and
Spiral Structure Legacy Survey (Reid et al. 2016) on the
basis of the systemic velocity (Section 2.3) and the sky
position of the core. With other lines, the c-C3Hs line is
basically used for the systemic velocity because the line
has the highest detection rate (Section 3.1). Distance
and its reference are summarized in Table 1.

The median values of the employed distances are
found to be 380 pc for cores in the A Orionis, 430f20
pc for cores in the Orion A, 3901’30 pc for cores in the
Orion B, 2.3411:2 kpc for cores in the Galactic plane, and
O.Sféﬁ kpc for cores at high latitudes. It is noted that
most of the cores in the Galactic plane are distributed
farther away than cores at other environments. Orion
cores are located at similar distances, but cores at other
environments are widely scattered in distance.

4 https://spec.jpl.nasa.gov/
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2.5. Classification of SCUBA-2 cores into starless and
protostellar cores

Each of the 207 SCUBA-2 cores may be either before
or after stellar birth, so they need to be classified into
two groups: starless cores and protostellar cores. Re-
liable categorization can be difficult, depending on the
availability of protostellar data and references. There-
fore, we simply categorize them by visually investigating
the existence of a young stellar object (YSO) within the
criterion radius centered at the peak position of each
core. For example, if no YSO is known within the crite-
rion radius, the core is regarded as a starless core (can-
didate). If a YSO is located within the criterion radius,
we consider the core as a protostellar core (candidate).
For simplicity, we refer to starless cores and their candi-
dates as starless cores, and protostellar cores and their
candidates as protostellar cores. The criterion radius is
adopted from Yi et al. (2018) and Eden et al. (2019).
The information of the YSOs is taken from the SIM-
BAD database including the past literature and proto-
star catalogs based on large programs such as Spitzer,
WISE, Herschel, and GAIA missions (Megeath et al.
2012; Povich et al. 2013; Dunham et al. 2015; Marton
et al. 2016, 2019).

From the visual inspection, the samples of our
SCUBA-2 cores are classified into 58 starless cores and
149 protostellar cores. The 58 starless cores consist of
5 cores in the A Orionis, 24 in the Orion A, 10 in the
Orion B, 13 in the Galactic plane, and 6 at high lat-
itudes. Out of 149 protostellar cores, 10, 46, 18, 39,
and 36 cores are located in the same five categories of
environments, respectively. The classification and the
associated YSOs are summarized in Table 1, but may
be changed if the YSO information is updated. Consid-
ering this uncertainty, among the total 207 SCUBA-2
cores, the upper limit of the fraction of starless cores is
found to be ~28%.

2.6. Estimation for the column density and
column-density ratio of molecules

We derive the column densities of the six observed
molecules, NoDt, NoHt, DNC, HN'3C, CCS, and
HC3N (Tables 3 and 4). Among the two transitions
of CCS, we use the lower-frequency transition because
it has a higher detection rate (Section 3.1). The column
densities of the six molecules can be derived with the
assumption that the molecular lines are under local ther-
modynamic equilibrium (LTE) as described in Suzuki
et al. (1992), Sanhueza et al. (2012), and Mangum &
Shirley (2015). For NoD* and NoH™ lines, the column
density is estimated through the HFS fitting as fol-
lows. (1) When the HF'S fitting is successful to
some extent, the column density is estimated
from T, = (Tex — Tbg)7, as a main factor to-
gether with T,, as a weaker contribution. Here,
7 and Tj,; are the total line optical depth of all
the hyperfine components and the temperature
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of the cosmic microwave background, respec-
tively. (1—1) If the HFS fitting is fully successful
or the T,,.7 error is <50% and excitation tem-
perature is in a range of 4 K < T, < 25 K,
the column density is derived from 7,7 and Tey
from the HFS fitting. (1—1-1) In a case of the
optically thin limit shown as ‘v = 0.1°, 7 is too
small to constrain. The relative uncertainty in
TantT is small, although that in 7 is large. (1-2)
If the HFS fitting is partially successful or the
error of T,,;7 is <50% but T, is out of the above
range, T.x is estimated from dust temperature.
We assume that gas kinetic temperature (Ty)
is equal to dust temperature, and also assume
Tox = 0.5 Ty following Tatematsu et al. (2017),
who studied nine Planck Galactic clumps in the
NH; lines. (2) When the HFS fitting is not suc-
cessful or the T,,7 error is >50%, the column
density is derived through single Gaussian fit-
ting to the brightest hyperfine component of the
N,D* and N,H™ lines. The excitation tempera-
ture is, again, estimated from dust temperature.
For DNC, HN"C, CCS, and HC3N lines, the
column density is calculated from the peak tempera-
ture and linewidth through the Gaussian fitting,
and excitation temperature estimated from dust
temperature. We estimate the uncertainty of the
column density through propagation from the 1o
fitting error and the rms noise level of the spec-
trum. Some cores (e.g., G205.46—14.56Northl)
show excitation anomalies that the ratios of the
hyperfine are not fit well with a single excita-
tion temperature (See Figure 4). Note that the
Rayleigh-Jeans approximation is assumed in the
HFS fitting. Such excitation anomalies are re-
ported by Caselli et al. (1995b). We take into
account excitation anomalies only as the fitting
error in 7,,. When we employ excitation tem-
perature from dust temperature, we assume that
the error in excitation temperature is 50%, fol-
lowing the studies of Tatematsu et al. (2008,
2017). However, even in this case, when T, is
too low, we can provide only lower limits on the
column density. For instance, if T, is lower than
6.5 K, the line optical depth becomes moderate
or large (7 > 0.7) at the lower end of the 50%
error range for 7., and we cannot obtain upper
limits on the column density reliably. In this
case, we show lower limits on the column den-
sity obtained at the upper end of the 50% error
range for T,.. For undetected lines, we derive upper
limits on the column density by using the 3o level at
a 0.5 km s~! resolution. The column densities of six
molecules are listed in Table 5.

For the column-density ratios of D/H and N-
bearing/C-chain molecules, we calculate N(N,D%)/
N(N,H*), N(DNC)/N(HN™C), N(NyH*)/N(CCS),
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Figure 4. Examples of excitation anomalies seen in
NoD*' and NoHT lines. The black and green lines
represent the spectrum of G205.46—14.56Northl and
the result of hyperfine structure fitting, respectively.
The red vertical lines represent the velocity offsets
of the seven hyperfine components.

and N(NyHT)/N(HC3N) under the assumption that
these line emissions are emitted from the same region. If
one of the pairing column densities is not estimated, the
lower limit or the upper limit is shown. The uncertainty
of the column-density ratio is given by propagating from
the error of column density in the ratio. Table 5 lists
the column-density ratios.

2.7. Mach number estimate

We calculate the Mach number M = onT/cs to mea-
sure the contribution of turbulence in the stability of the
dense core. This parameter is used to judge whether a
dense core is subsonic (M < 1), transonic (1 < M <
2), or supersonic (M > 2). The non-thermal velocity
dispersion (ont) is derived in the following form (e.g.,
Myers 1983; Fuller & Myers 1992; Caselli et al. 2002a):

- A’U2 _ kBTk (1)
ONT =\ §In 2 m

where kg is the Boltzmann constant and T is the kinetic
temperature. Av and m are the linewidth (FWHM)
and mass of the observed molecule, respectively. The
sound speed (¢s) is estimated by /kgTk/m for the Hy
molecule.

We assume that T is equal to dust temperature. For
Av and m, we adopt the NoHT molecule because it
traces the dense gas. The uncertainty of the Mach num-
ber is derived by propagating from the error of the fit-
ting, the error of dust temperature, and the rms (o)
noise level of the spectrum. The Mach number is listed
in Table 5.

3. RESULTS

3.1. Detection rate of molecular emission lines



Table 6. Detection rates of molecular lines in SCUBA-2 cores in different environments

Environment Source c-C3H, DNC HN'C Np,D* CCS-L CCS-H HC3N NpHT
%
Both (207) 91 78 74 49
All region Starless core (58) 81 76 60 47
Protostellar core (149) 95 79 79 50 cee I I e
Both (15) 80 67 60 40 13 13 47 80
A Orionis Starless core (5) 40 40 20 20 0 20 20 60
Protostellar core (10) 100 80 80 50 20 10 60 90
Both (70) 89 87 74 57 26 16 76 97
Orion A Starless core (24) 79 88 63 50 13 13 63 96
Protostellar core (46) 93 87 80 61 33 17 83 98
Both (28) 96 96 75 54 18 14 71 89
Orion B Starless core (10) 90 100 60 60 10 20 70 90
Protostellar core (18) 100 94 83 50 22 11 72 89
Both (52) 90 52 67 21
Galactic plane  Starless core (13) 85 46 62 23
Protostellar core (39) 92 54 69 21
Both (42) 98 88 86 69
High latitudes  Starless core (6) 100 83 83 83
Protostellar core (36) 97 89 86 67

NoTE—‘CCS-L’ and ‘CCS-H’ represent the low and high transitions of CCS line, respectively. The numbers in parentheses indicate the total number

of cores.

The numbers represent the number of dense cores detected in the molecular line in percentages. All detection rates are inferred for

sources whose peak temperature is higher than 30. There is no available data of CCS, HC3N, and NoHT lines for cores at other environments

except for the Orion region.

Table 6 summarizes the detection rates of eight molec-
ular lines in SCUBA-2 cores in different environments.
Regarding the detection rates of c-C3H,, DNC, HN!3C,
and NoD7 lines observed towards all SCUBA-2 cores, it
is found that the detection rates of all lines are higher
than 49%. In particular, the ¢-C3Hs (late-type in the
cloud chemistry) line shows the highest detection rate
(91%) and is detected in almost all cores at high lati-
tudes. The HN!3C line is also detected at the highest
rate in cores at high latitudes. The deuterated molec-
ular lines DNC and N3D¥ are detected at the highest
rate in cores in the Orion B and at high latitudes, re-
spectively. All four lines tend to be more detected in
protostellar cores than in starless cores

Regarding the detection rates of CCS-L/H, HC3N,
and NoHT lines that were only observed towards cores
in the A Orionis, Orion A, and B, it is found that, over-
all speaking, the NoH™ (late-type molecule) and HC3N
lines show high detection rates (>47%), whereas CCS
lines, which trace the early phase in the cloud chemistry,
show low detection rates (<26%). Among the three en-
vironments, all four lines are detected the highest in
cores in the Orion A, and the CCS-L, HC3N, and NoH™
lines tend to be more detected in protostellar cores than
in starless cores, whereas the CCS-H line tends to be
more detected in starless cores than in protostellar cores.

In summary, both the low detection rate of early-type
molecular lines and the high detection rate of late-type

molecular lines and deuterated molecular lines suggest
that most of the SCUBA-2 cores are chemically evolved.

3.2. Beam dilution effect on distant SCUBA-2 cores

Among the four column-density ratios estimated in
Section 2.6, the column-density ratio of DNC/HN!3C
is available for cores in all environments, but the three
other column-density ratios, including NoH* molecules,
are available only for cores in the A Orionis, Orion A, and
B. To estimate the column-density ratio, we as-
sume that the beam filling factor is the same for
both the emission lines. However, because the
SCUBA-2 cores are located at very different dis-
tances ranging from ~0.1 pc to ~10 kpc, our tele-
scope observes them with very different linear
beam sizes. Figure 5 (a) shows the integrated-
intensity ratio of DNC/HN!3C against the linear
beam size in pc. The ratio does not increase
or decrease significantly for a beam size of <0.1
pc but decreases with increasing beam size for
>0.1 pc with a power-law index of —1. Because
dense cores have a typical size of 0.1 pc, dis-
tant cores observed with larger beam size can
be affected by different beam dilution between
the two lines; DNC is beam-diluted while beam
dilution for HN'3C is much weaker. In other
words, larger linear beams for distant cores tend
to involve the outer, less-dense region having low
deuterium fraction. A linear beam size of 19 arc-
sec corresponds to 0.1 pc at a distance of 1.1
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Figure 5. (a) The integrated-intensity ratio of DNC to HN'*C is plotted against the linear beam size. (b) The
column-density ratio of DNC/HN'3C is plotted against distance. (c) The same as (b) but for DNC/HNC. The
color symbols represent SCUBA-2 cores in the A Orionis (pink), Orion A (magenta), Orion B (brown), Galactic

plane (green), and at high latitudes (blue). The circle and star symbols represent the starless and protostellar

core, respectively. The large symbol with the error bar represents the dense core where both values in the ratio

are successfully estimated. The small symbol with the arrow represents the dense core with upper or lower
limits. The dashed line with the slope value represents the least-squares fitting to the cores detected in both

molecular lines. In panel (a), the fittings are made for linear beam sizes of <0.1 pc and of >0.1 pc separately.

In panels (b) and (c), the fittings are made for distances of >1 kpec.

kpc. This differential beam dilution can lead to
misinterpretations in the chemical properties of
SCUBA-2 cores at different distances. We in-
vestigate whether it is the case for the column-
density ratio of DNC/HN'?C and DNC/HNC. In
Figure 5 (b) and (c), we plot the column-density
ratio against distance. The column-density ratio
of DNC/HNC is derived by using the abundance-
ratio formula of 12C/!3C as a function of Galacto-
centric distance obtained by Savage et al. (2002).
Panels (b) and (c¢) of Figure 5 show similar
trends that both the column-density ratios de-
crease with increasing distance for distant cores
(>1 kpc). It seems that the column-density ratio
is seriously affected by differential beam dilution
between the two lines for distant cores (distance
> 1 kpc). Therefore, with our beam size, the
column-density ratio seems reliable if distance is
<1 kpc.

The percentage of protostellar cores (65%) in
the Orion region (distance ~ 400 pc) is smaller
than that of cores with distances of 2—10 kpc
in the Galactic plane (81%). It is possible that
the protostellar-core percentage increases with
increasing distance. It is likely that the YSO
sensitivity is shallower for distant cores. Fur-
thermore, the beam dilution may merge weaker
starless cores into brighter protostellar cores. In
the Orion region, starless cores are half as intense
as protostellar cores in the SCUBA-2 flux den-
sity. Figure 10 of Eden et al. (2019) shows that
the percentage of the SCUBA-2 core detection
decreases with increasing distance, which may

suggest that the SCUBA-2 sensitivity becomes
insufficient for weaker cores at larger distances.

To avoid distance-related issues, we start with
the properties of cores in the three sub-regions
of the Orion region with similar distances.

3.3. Column-density ratios of NoDV /Ny HT
DNC/HN"3C, NyH' /CCS, and NoH' /HC3N for
SCUBA-2 cores in A Orionis, Orion A, and B

Figure 6 plots the column-density ratios of NoD¥ /NoH™T,
NoH'/CCS, and NoH™ /HC3N against that of DNC/
HN!3C for starless/protostellar cores in the A Orionis,
Orion A, and B. Table 7 summarizes the statistics of
the column-density ratios. We consider only cores where
both column densities are successfully estimated.

For the four column-density ratios, there is no system-
atic difference between starless and protostellar cores in
the A Orionis, Orion A and B. This may indicate that
cores in these three regions have similar chemical prop-
erties as a whole.

We examine the correlations between the four column-
density ratios using the correlation coefficient (C.C)
derived by the Pearson product-moment correlation co-
efficient. This method estimates the strength of the
relationship between the relative movements of two
variables and provides a value between —1.0 and +1.0.
The values of +1.0 and —1.0 indicate a strong positive
and negative correlation, respectively, and the value of
0 represents no correlation. The C.C. considers only
cores of 7 or more in the number of samples where both
column densities in the ratio are successfully calculated,
but does not take into account outliers in the sample.
For N(NyD')/N(NyH*) and N(DNC)/N(HN!3Q),
cores in the Orion A show a positive correlation.
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Figure 6. The column-density ratios of NoD /NoHT) NoHT /CCS, and NoH' /HC3N are plotted against that of DNC/HN'3C
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The large symbol with the error bar represents the dense core where both column densities in the ratio are successfully estimated.

The small symbol with the arrow represents the dense core with either upper or lower limits. The C.C. represents the correlation

coefficient; we show the C.C. only when both the pairing column densities are successfully estimated for seven or more dense

cores. The C.C. does not take into account outliers in the sample.

This result suggests that N(NeD')/N(NoH') and
N(DNC)/N(HN3C) seem effective for SCUBA-2 cores
as chemical evolution tracers.

YSOs inside star-forming cores will have shocks and
radiation and make the chemistry of protostellar cores
more complex. In this paper, we defer our discussion on
protostellar cores to our future papers, and concentrate
on the characteristics of starless cores.

3.4. Column-density ratio against Ha column density
and dust temperature

The Hy column density and dust temperature in the
central region of the core can be used as the indicator

of core evolution because the density increases and the
temperature decreases throughout the starless core evo-
lution (Shirley et al. 2005; Aikawa et al. 2008). We in-
vestigate whether D /H has any correlation with the dust
temperature and Hy column density for local (<1 kpc)
starless cores in different environments using the cor-
relation coefficient. Figure 7 shows the column-density
ratio of DNC/HN!3C and NyD* /NoHT against the dust
temperature and Hy column density. Cores in the Galac-
tic plane are excluded because all of the cores are more
distant than 1 kpc.

For D/H against the dust temperature and against
the Hs column density, there seems to be no apparent
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correlation. This is likely due to the fact that the spa-
tial resolution of the Planck telescope (5" corresponds
to ~0.5 pc at a distance of ~400 pc) is too low to trace
the variation of temperature or density. Figure 8 plots
the Hs column density as a function of dust temper-
ature for local starless cores in different environments,
and shows no clear correlation between the two quanti-
ties. No clear trend is seen probably because the
resolution is too low.

3.5. Variation of D/H, dust temperature, Hy column
density against declination for starless cores in
the A Orionis, Orion A, and B

In the Orion region, shell/ring-shaped structure A Ori-
onis, filamentary clouds Orion A and B are extensively
distributed along the declination, as shown in Figure
2. For starless cores in the A Orionis, Orion A, and B,
we examine whether there is any variation in dust tem-
perature, Hy column density, and D/H along the dec-
lination. Figure 9 shows the spatial distribution, dust
temperature, Hy column density, N(NoDT)/N(NoH™T),
and N(DNC)/N(HN'3C) with respect to declination.
Along the declination, the dust temperature and Hy col-
umn density appear to increase toward a declination of
~ —4° to —3°. We exclude cores with a declination from
—5° 50" to —5° strongly externally heated by the Orion

Nebula. Although we see slight increase in the
dust temperature and Hs column density near
the Orion Nebula, we do not see any systematic
trend in the D/H fraction.

3.6. Comparison of deuterium fraction between starless
cores and other cores

We compare the deuterium fraction between starless
cores and other cores reported in previous studies. The
average N(NyDT)/N(NoHT) of starless cores in the
Orion region (0.240.1) is found to be lower than that of
PGCCs (0.5) reported in Tatematsu et al. (2017), which
is similar to that of low-mass starless cores (0.1, Crapsi
et al. 2005), and higher than that of massive protostellar
IRAS cores (0.01, Fontani et al. 2006). If we assume
12C/13C = 52 (Savage et al. 2002), the average
N(DNC)/N(HNC) of starless cores in the Orion
region (0.08+0.03) seems to be similar to those of
13 PGCCs (0.08) found in Tatematsu et al. (2017) and
protostellar cores in the Perseus molecular cloud (0.06)
in Imai et al. (2018), but higher than that of low-mass
starless cores (0.02) in Hirota & Yamamoto (2006). Ap-
proximately 30% of the starless cores in the Orion
region are found to have a N(DNC)/N(HNC) higher
than the value of 0.05 for L1544 (Hirota et al. 2003; Hi-
rota & Yamamoto 2006), suggesting that they could be
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starless cores more evolved toward the beginning of star
formation.

4. DISCUSSION

4.1. Identification of the dense cores on the verge of
star formation in the Orion region using CEFs

The CEF is expressed in the form of CEF = log([N(A)/
N(B)]/[No(A)/No(B)])xd for molecules A and B.
N(A)/N(B) is the ratio of column densities inferred
from observations, No(A)/Ny(B) is the ratio of column
densities at the onset of star formation. The factor
d is defined so that all cores range from ~—100 for
starless cores to ~+100 for star-forming cores through
0 for cores on the verge of star formation. In this
paper, we derive the CEF for only starless cores to iden-
tify late starless cores using N(NoD1)/N(NoH™) and
N(DNC)/N(HN*C). For starless cores, No(A)/Ny(B)
approximately corresponds to the maximum of the
column-density ratio of D/H molecules and d is de-
termined for all starless cores so that the CEF ranges
from ~—100 to ~0. Using two column-density ratios
listed in Table 5, we determine Ny and d. We consider
only starless cores in the Orion region because they
should be located at similar distances. Out of them, we
consider only cores in which both column densities in
the ratio are successfully estimated. We exclude cores
externally affected by large-scale star-forming activities
(e.g., Orion Nebula, See Figure 9). For the 16 star-
less cores in the Orion region for which column-
density ratios are successfully obtained, we first
derive the CEF values using the definition of
Tatematsu et al. (2017), which we call CEF1.0.
The top panel of Figure 10 shows the CEF1.0
values of the Orion cores. We also plot local (<1
kpc) cores studied in Tatematsu et al. (2017).
CEF1.0 ranges from ~—75 to ~50, which is dif-
ferent from the original definition of the CEF.
For example, L1544, known as a gravitational
collapsing prestellar core (Tafalla et al. 1998),
has a CEF1.0 close to zero, which is reason-
able. However, half of the starless Orion cores
have positive CEF1.0, suggesting that CEF1.0 of
Tatematsu et al. (2017) needs to be updated.

Using both samples of our starless Orion cores
and the local cores from Tatematsu et al. (2017),
we determine new CEF2.0 equations in the fol-
lowing forms:

CEF2.0(N,D) = log(N (N2D+0) /5]6V(N2H+)) x 59, (2)
CEF2.0(DNC) = log(Y (DNC){) J\; (HNISC)) x 87. (3)

We search for Ny(A)/Ny(B) and d for CEF2.0(N,D™)

and CEF2.0(DNC) that minimizes the root
mean squares of CEF2.0(N,D")—CEF2.0(DNC)
while satisfying a condition that the minimum

CEF2.0(average) is —100, and the maximum
CEF2.0(average) is 0 for the starless cores. The
reason for finding Ny(A)/Ny(B) and d in this man-
ner is to illustrate chemical evolution as simple as
possible because different pairs of molecules may
show different characteristics. The uncertainty
of the CEF is estimated through propagation
from the error of the column-density ratio. The
derived CEF2.0 is shown in the bottom panel of
Figure 10, and values for the starless Orion cores
are listed in Table 8.

The CEF1.0 of Tatematsu et al. (2017) was con-
structed on the basis of 15 nearby low-mass starless cores
with kinetic temperatures of 10—20 K observed at spa-
tial resolutions of 0.015—0.05 pc. In the present study,
the CEF2.0 is constructed by adding the data of
the 16 starless GMC cores in the Orion region
to the existing samples having similar ranges
of temperature and spatial resolution. Part of
the origin of differences between the two CEF
versions is probably due to the different range
of evolutionary stages. For instance, Tatematsu
et al. (2017) used cores of a broad range of differ-
ent environments while the present study investi-
gates one region where environmental differences
may be smaller. Indeed, the detection rate of
CCS is low in the Orion cores (Section 3.1), sug-
gesting that they are chemically evolved. Fur-
thermore, we used SCUBA-2 cores for observa-
tions, which are possibly biased to evolved cores
having steeper radial intensity distribution. It is
likely that these facts make the CEF2.0 values
of starless Orion cores closer to zero. Probably
our new CEF2.0 can be used more reliably if the
telescope beam size is <0.1 pc.

The bottom panel of Figure 10 shows the CEF2.0
of the 16 starless cores in the Orion region
and the samples of Tatematsu et al. (2017)
aligned in ascending numeric order of the
CEF2.0. For the starless Orion cores, the CEF2.0
ranges from ~—60 (G209.77—-19.40East3) to
~0 (G210.37-19.53North). Compared to the
CEF2.0 for L1544, we judge that at least eight
starless cores have CEF2.0 close to zero (> —33),
suggesting that they are late starless cores on the
verge of star formation. Figure 11 shows their spa-
tial distribution on the Planck 850 pum dust contin-
uum map. They are mostly located in the south
of Orion KL, at Decl. (J2000) = —-7°2 to
—5°9. We suggest that these cores are good tar-
gets for studying the initial conditions of star forma-
tion. G211.16—19.33North3, one of these starless
cores having CEF2.0 close to zero, and the star-
forming Orion core G210.82—19.47Northl hav-
ing bright N,DT emission were recently observed
by Tatematsu et al. (2020) with the ALMA ACA
interferometer.
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Figure 10. Chemical Evolutionary Factor (CEF) for starless cores in the Orion region and for local (<1 kpc) starless
cores studied in Tatematsu et al. (2017) in ascending numeric order of the average CEF. The top and bottom panels
show CEF1.0 derived by the equations in Tatematsu et al. (2017) and CEF2.0 by our study, respectively. The source name
with the asterisk represents the cores taken from Tatematsu et al. (2017).

Regarding the number of the starless cores
with successful CEF2.0 estimation, the Orion A
sub-region has the largest number. The per-
centages of the starless cores with successful
CEF2.0 estimation are 43% and 40% for Orion
A and B, respectively, which are very similar.
A Orionis has no core with successful CEF2.0,
which is natural because the number of SCUBA-
2 cores is small. We see no difference among the
Orion sub-regions in terms of the success rate of
CEF2.0 estimation.

We investigate whether there is any variation in the
physical properties of starless cores when the average
CEF approaches zero. Figure 12 shows the diagrams
for Hy column density, dust temperature, and Mach
number as a function of the average CEF2.0. We sim-
ply compare the mean values of the physical properties
for two groups separated by an average CEF2.0 of

—33: early starless phase (CEF2.0 < —33) and
late starless phase (—33 < CEF2.0). When star-
less cores evolve, three physical properties do not seem
to increase or decrease significantly. The lack of trends
in the Hs column density and dust temperature appear
to be inconsistent with the prediction of the core evolu-
tion model (e.g., Shirley et al. 2005; Aikawa et al. 2008).
These discrepancies may be due to the reasons discussed
in Section 3.4. The lack of a trend in the Mach num-
ber may suggest that the turbulence dissipation in the
dense region of starless core is not required for the on-
set of star formation, because turbulent dissipation is
regarded as one possibility to change a stable core to
an unstable one (e.g., Nakano 1998). Other mechanisms
may be required to change stable cores to unstable ones
(e.g., accretion flow of gas; Gémez et al. 2007). In-
deed, in G211.16—19.33North3, Tatematsu et al.
(2020) obtained a hint of gas accretion onto one
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Table 8. Chemical Evolutionary Factor (CEF2.0) for starless cores
in the Orion region.

SCUBA-2 core

CEF2.0(N;DT) CEF2.0(DNC) CEF2.0(average)

G209.77—19.40East3 —61 + 28 —61 + 28
G209.77—19.40West —56 + 28 —56 + 28
G209.77—19.40East2 —50 + 27 —50 + 27
G201.72—11.22 e —43 £ 27 —43 £ 27
G207.36—19.82South —41 4+ 8 s —41+38
G206.93—16.61East1 e —41 £ 27 —41 £ 27
G209.79—19.80West —40+ 4 —33+ 27 —37+14
G206.93—16.61West5 —34+3 v —34+3
G206.93—16.61West4 —32+6 —23 4+ 28 —27+ 14
G209.55—19.68North2 —23+14 —31+27 —27+15
G209.94—19.52South1 —214+3 —31+27 —26 + 14
G210.82—19.47North2 —27+2 —21 £ 27 —24+ 14
G209.77—19.40East3 —20+4 —26 + 28 —23+ 14
G211.16—19.33North3 —22+5 cee —22+5
G209.94—19.52South1l —22+14 —15+ 27 —18 £ 15
G210.37—19.53North cee —7+28 —7+28

NoTE—Column 1: SCUBA-2 core name, Column 2-3: Chemical Evolutionary Fac-

tor (CEF2.0) for N,D* and DNC molecules, respectively, Column 4: average
CEF2.0. Three dots indicate no detection.
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Figure 11. Same as Figure 9 but for the spatial distribu-
tion and average CEF2.0 against declination for starless
cores in the Orion region. The vertical lines represent
CEF2.0 of —33 and 0. The horizontal dotted lines
represent declination of —7°2 and —5°9.

sub-core inside, with the ALMA ACA interfer-
ometer. However, we cannot rule out the possibility of
turbulence dissipation for the beginning of star forma-
tion completely because the angular resolution of our
telescope may be insufficient, and systematic observa-
tions with higher angular resolution are needed.
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Figure 12. H; column density, dust temperature, and Mach
number against average CEF2.0 for starless cores in the
Orion region. The red and blue represent starless cores with
average CEF2.0 of < — 33 and > — 33, respectively.

4.2. Identification of candidates for late starless cores
in the environments other than the Orion

For most of starless cores in the environments other
than the Orion region, it is difficult to establish the
CEF2.0 because of largely different linear beam sizes
(Section 3.2).  Moreover, only N(DNC)/N(HN!3C)
is available for these environments. Taking this into
account, we look for late starless core candidates
with both high N(DNC)/N(HN'3C) and NoD* de-
tection among local (<1 kpc) starless cores in two
environments. All starless cores in the Galactic
plane are more distant than 1 kpc. Two cores
(SCOPEGO001.37+20.95, SCOPEG202.32+02.53)
at high latitudes are found to have high N(DNC)/
N(HN'3C) and detection in NoD* line. Among these
cores, the highest N(DNC)/N(HN'3C) is found in
SCOPEGO001.37+ 20.95 (14.6).

5. SUMMARY

We conducted a molecular line survey of 207 SCUBA-
2 cores embedded in the Planck Galactic Cold Clumps
with the Nobeyama 45-m telescope in the NoDT J =
1—-0,NygHF J=1-0,DNC J =1-0, HN3C J =
1—-0, CCS Jy = 76 — 65, CCS Jy = 8 — 7g, HC3N
J =9-8, and ¢-C3H, JKaKc = 215 — 197 lines to identify
dense cores on the verge of star formation in five different
environments (A Orionis, Orion A, B, Galactic plane,
and high latitudes). The main results are summarized
as follows:

e A total of 207 SCUBA-2 cores are classified into
58 starless cores (candidates) and 149 protostellar
cores (candidates). They consist of 5 starless cores

and 10 protostellar cores in the A Orionis, 24 and
46 in the Orion A, 10 and 18 in the Orion B, 13



and 39 in the Galactic plane, 6 and 36 at high
latitudes. Among the total 207 SCUBA-2 cores,
starless cores occupy ~28%.

e The detection rates of early-type molecules (CCS)
are low and the detection rates of late-type
molecules (c-C3Ha, NoH') and the deuterated
molecules (DNC, Ny;DT) are high, suggesting
that most of the SCUBA-2 cores are chemically
evolved.

e The integrated-intensity ratio and column-
density ratio of DNC to HN'3C (HNC) tend
to decrease with increasing distance (>1 kpc
correspond to linear beam sizes of >0.1 pc).
This suggests that the deuterium fraction
suffers from differential beam dilution be-
tween the two lines for distant cores (>1

kpc).

e For starless and protostellar cores in the A Ori-
onis, Orion A, and B, the column-density ratios
of NyDT/NoHT, DNC/HNC, NoHt/CCS, and
NoHT /HC3N are similar. This suggests that
cores in these three regions have similar chemical
properties. Between four column-density ratios,
N(DNC)/N(HN!3C) and N(Ny;DT)/N(NoHT)
have a positive correlation, suggesting that the
two ratios could act as better tracers for core
chemical evolution.

e In the Orion region, at least eight starless cores are
identified as dense cores on the verge of star forma-
tion using the chemical evolution factor (CEF2.0)
built on the basis of N(NyD')/N(NoH™) and
N(DNC)/N(HN'C). At high latitudes, at least
two starless cores are identified to be close to
the beginning of star formation on the basis of
high N(DNC)/N(HN'3C) and NyD* line detec-
tion. For starless cores in the Orion region, when
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starless cores evolve, the Mach number does not
increase or decrease, which may indicate that the
dissipation of turbulence in the dense region of the
cores may not be an important mechanism for the
onset of star formation as judged from observa-
tions with a beam size of 0.04 pc.

SCUBA-2 cores associated with high/low-mass star-
forming regions from the Galactic plane to high lati-
tudes are located at highly different distances. For the
study of the properties of dense cores at the constant
spatial resolution with a single telescope, we need a set
of observations to circumvent the beam dilution effect.
In addition, for starless cores close to the onset of star
formation found in this study, mapping observations are
necessary to investigate whether they are gravitationally
bound.
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Table 1. Information of 207 SCUBA-2 cores embedded in Planck Galactic Cold Clumps

SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N (Hs) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)
1) (2) (3) 4) (5) (6 ) (8) 9) (10)
G190.15—13.75North 05:19:01.11 13:08:05.8 starless 0.38 11 10.8 £ 1.7 1.14+0.2 OL PGCC G190.15—13.75, A Orionis
(G190.15—13.75South 05: 18 :40.55 13:01:41.6 starless 0.38 11 10.8 £ 1.7 1.0+ 0.2 OL PGCC G190.15—13.75, A Orionis
(G191.90—11.21North 05:31:28.99 12 : 58 : 55.0 starless 0.38 11 14.7 £ 4.1 0.2+0.1 OL PGCC G191.90—11.21, A Orionis
G191.90—11.21South 05:31:31.73 12 :56:15.0 protostellar 0.38 11 14.7 £ 4.1 0.7+£0.2 OL WISE J053131.584-125615.2, PGCC G191.90—11.21, A Orionis
(G192.12—10.90North 05 :33:02.64 12 : 57 :53.6 protostellar 0.38 11 13.1+1.5 0.6 £ 0.1 OL WISE J053302.574125810.1, PGCC G192.12—10.88, A Orionis
(G192.12—10.90South 05:32:52.52 12 :55:08.6 protostellar 0.38 11 13.1£1.5 0.6 £0.1 OL WISE J053252.62+125509.0, PGCC G192.12—10.88, A Orionis
G192.12—11.10 05:32:19.54 12:49:40.2 protostellar 0.38 11 13.3 £3.0 1.84+0.4 OL WISE J053219.434-124942.5, PGCC G192.12—11.10, L1582, A Orionis
G192.32—11.88North 05:29:54.47 12:16 : 56.0 protostellar 0.38 11 17.3 £6.0 1.1+0.4 OL [LZK2016] G192N, PGCC (G192.32—11.88, L1581, A Orionis
(G192.32—11.88South 05:29:54.74 12:16 : 32.0 protostellar 0.38 11 17.3 £6.0 0.9+0.4 OL [LZK2016] G192S, PGCC (G192.32—11.88, L1581, A Orionis
G196.92—10.37 05 : 44 : 29.56 09 : 08 :50.2 protostellar 0.38 11 14.8 £0.4 1.84+0.1 OL [NFA2013] 2, PGCC G196.92—10.37, B35, L1594, A Orionis
(G198.69—09.12Northl 05:52:29.61 08 :15:37.0 starless 0.38 11 11.5+1.1 0.6 £ 0.1 OL PGCC G198.69—9.12, L1598, A Orionis
(G198.69—09.12North2 05 :52:25.30 08 :15:08.8 starless 0.38 11 11.5+1.1 0.7+£0.1 OL PGCC G198.69—9.12, L1598, A Orionis
(G198.69—09.12South 05 :52:23.66 08:13:37.2 protostellar 0.38 11 11.5+1.1 1.54+0.2 OL [MJR2015] 1386, PGCC G198.69—9.12, L1598, X Orionis
G200.34—10.97North 05:49:03.71 05:57:55.7 protostellar ~ 0.38 11 13.5+£0.9 0.8+ 0.1 OL  WISE J054903.37+055757.9, PGCC G200.34—10.98, A Orionis
(G200.34—10.97South 05:49:07.74 05:55:36.2 protostellar 0.38 11 13.5 £ 0.9 0.7+£0.1 OL WISE J054907.414055539.6, PGCC G200.34—10.98, A Orionis
G201.52—11.08 05:50:59.01 04 :53:53.1 protostellar 0.39 7 13.6 £1.3 0.8+£0.1 OB WISE J055059.144-045349.5, PGCC G201.52—11.08, Orion B
G201.72—11.22 05 : 50 : 54.53 04 :37:42.6 starless 0.39 7 129 +1.2 0.34+0.1 OB PGCC G201.72—11.22, Orion B
G203.21—11.20East1 05:53:51.11 03:23:04.9 starless 0.39 7 11.2 £0.7 24+04 OB PGCC G203.21—11.20, Orion B
G203.21—11.20East2 05:53:47.90 03:23:08.9 starless 0.39 7 11.2£+0.7 2.5+04 OB PGCC G203.21—-11.20, Orion B
G203.21—11.20West1 05 :53:42.83 03:22:32.9 protostellar  0.39 7 11.2£0.7 2.74+0.3 OB  Herschel J055342.5+032236, PGCC G203.21—11.20, Orion B
(G203.21—11.20West2 05 :53:39.62 03:22:24.9 protostellar 0.39 7 11.2 £0.7 3.2+0.4 OB Herschel J055339.5+032225, PGCC G203.21—11.20, Orion B
G204.4—11.3A2East 05 :55:38.43 02:11:33.3 protostellar 0.39 7 11.1£+1.9 4.7+£0.9 OB Herschel J055538.2+021135, PGCC G204.49—11.33, Orion B
G204.4—11.3A2West 05 : 55 : 35.49 02:11:01.3 protostellar ~ 0.39 7 11.1+1.9 3.5+ 0.6 OB  Herschel J055535.3+021103, PGCC G204.49—11.33, Orion B
G205.46—14.56Middlel 05 :46 :09.65 —00:12:12.9 protostellar 0.39 7 12.5 £ 0.9 5.5+ 0.5 OB HOPS 402, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56Middle2 05:46 :07.49 —00:12:22.4 protostellar 0.39 7 12.5 £+ 0.9 4.7+0.4 OB HOPS 401, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56Middle3 05 :46:07.37 —00:11:53.4 protostellar 0.39 7 12.5 4+ 0.9 4.84+0.5 OB SSV LDN 1630 61, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56North3 05:46 :08.06 —00:10:43.6 protostellar 0.39 7 12.5 +£0.9 8.7+0.8 OB HOPS 317, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56North2 05:46:07.89 —00:10:02.0 protostellar 0.39 7 12.5 £+ 0.9 5.5+£0.5 OB HOPS 387, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56Northl 05:46:05.49 —00:09:324 starless 0.39 7 12.5 4+ 0.9 4.14+04 OB PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56Southl 05:46 :07.11 —00:13:34.6 protostellar 0.39 7 12.5 +£0.9 6.7+ 0.6 OB HOPS 358, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56South2 05:46:04.49 —00:14:18.9 protostellar 0.39 7 12.5+0.9 4.8 +£0.5 OB HOPS 385, PGCC G205.46—14.56, L1630, Orion B
G205.46—14.56South3 05:46 :03.564 —00:14:49.3 protostellar  0.39 7 12.5 4+ 0.9 5.0+ 0.5 OB  HOPS 315, PGCC G205.46—14.56, L1630, Orion B
G206.12—15.76 05:42:45.27 —01:16:11.4 protostellar 0.39 7 11.9+1.6 2.6 +0.4 OB HOPS 400, PGCC G206.12—15.76, Orion B
G206.21—16.17North 05:41:39.28 —01:35:52.9 starless 0.39 7 15.7 £ 6.8 1.14+0.6 OB PGCC G206.21—-16.17, Orion B
G206.69—16.60North 05:40:58.08 —02:07:28.3 starless 0.42 7 17.14+7.8 0.84+0.4 OB PGCC G206.69—16.60, Orion B
G206.69—16.60South 05:40:58.62 —02:08:40.7 starless 0.42 7 17.1£7.8 1.24+0.6 OB PGCC G206.69—16.60, Orion B
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SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N(Hz2) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)

1) (2) (3) ) (6) (6 (1) (3) (9) (10)
G206.93—16.61East1 05:41:40.54 —02:17:04.3 starless 0.42 7 16.8 £5.3 4.1+1.5 OB PGCC G206.93—16.61, NGC2023, Orion B
G206.93—16.61East2 05:41:37.32 —02:17:16.3 protostellar 0.42 7 16.8 £ 5.3 4.5+1.5 OB HOPS 298, PGCC G206.93—16.61, NGC2023, Orion B
G206.93—16.61West1 05:41:25.57 —02:16:04.3 protostellar 0.42 7 16.8 £ 5.3 24409 OB HOPS 300, PGCC G206.93—16.61, NGC2023, Orion B
(G206.93—16.61West3 05:41:25.04 —02:18:08.1 protostellar 0.42 7 16.8 £5.3 9.9+3.1 OB HOPS 399, PGCC G206.93—16.61, NGC2023, Orion B
G206.93—16.61West4 05:41:25.84 —02:19:28.4 starless 0.42 7 16.8 £ 5.3 2.24+0.7 OB PGCC G206.93—16.61, NGC2023, Orion B
G206.93—16.61West5 05:41:28.77 —02:20:04.3 starless 0.42 7 16.8 £ 5.3 5.74+1.8 OB PGCC G206.93—16.61, NGC2023, Orion B
(G206.93—16.61West6 05:41:29.57 —02:21:16.1 protostellar 0.42 7 16.8 £5.3 2.0+ 0.6 OB HOPS 398, PGCC G206.93—16.61, NGC2023, Orion B
G207.36—19.82Northl 05:30:50.94 —04:10:35.6 protostellar 0.39 7 11.9+14 3.5+£0.5 OA VISION J05305129-0410322, PGCC G207.36—19.82, Orion A
G207.36—19.82North2 05:30:50.67 —04:10:15.6 protostellar 0.39 7 119+ 14 3.0+ 0.5 OA VISION J05305129-0410322, PGCC G207.36—19.82, Orion A
G207.36—19.82North3 05:30:46.40 —04:10:27.6 starless 0.39 7 11.9+1.4 2.5+0.3 OA PGCC G207.36—19.82, Orion A
G207.36—19.82North4 05:30:44.81 —04:10:27.6 starless 0.39 7 11.9+14 2.6+0.4 OA PGCC G207.36—19.82, Orion A
G207.36—19.82South 05:30:46.81 —04:12:29.4 starless 0.39 7 119+ 14 0.6 0.1 OA PGCC G207.36—19.82, Orion A
G207.3—19.8A2Northl 05:31:03.40 —04:15:46.0 starless 0.39 7 11.9+1.4 0.7+£0.1 OA PGCC G207.36—19.82, Orion A
G207.3—19.8A2North2 05:31:02.06 —04:14:57.0 starless 0.39 7 11.9+14 0.7+£0.1 OA PGCC G207.36—19.82, Orion A
G207.3—19.8A2North3 05:30:59.99 —04:15:39.0 starless 0.39 7 11.9+14 0.6 £ 0.1 OA PGCC G207.36—19.82, Orion A
G207.3—19.8A2South 05:31:03.27 —04:17:00.0 starless 0.39 7 11.9+1.4 0.3+0.1 OA PGCC G207.36—19.82, Orion A
G208.68—19.20Northl 05:35:23.37 —05:01:28.7 protostellar  0.39 7 19.7 £ 3.8 109 £ 2.4 OA  HOPS 87, PGCC G208.68—19.20, ONC, OMC-3, Orion A
G208.68—19.20North2 05:35:20.45 —05:00:53.0 protostellar 0.39 7 19.7 £ 3.8 11.6 £ 3.0 OA HOPS 89, PGCC G208.68—19.20, ONC, OMC—3, Orion A
(G208.68—19.20North3 05:35:18.03 —05:00:20.6 protostellar 0.39 7 19.7 £ 3.8 11.7+£2.5 OA HOPS 92, PGCC G208.68—19.20, ONC, OMC-3, Orion A
G208.68—19.20South 05:35:26.33 —05:03:56.7 protostellar 0.39 7 19.7 £ 3.8 4.6 £1.0 OA HOPS 84, PGCC G208.68—19.20, ONC, OMC-3, Orion A
G208.89—20.04East 05:32:48.40 —05:34:47.1 protostellar 0.39 7 12.8 £ 4.2 2.6 +0.9 OA WISE J053248.59-053451.2, PGCC G208.89—20.04, ONC, OMC—4, Orion A
G209.05—19.73North 05:34:03.96 —05:32:42.5 starless 0.39 7 15.6 £ 8.4 0.6 £0.3 OA PGCC G209.05—19.73, ONC, OMC—4, Orion A
G209.05—19.73South 05:34:03.12 —05:34:11.0 starless 0.39 7 15.6 + 8.4 1.0£0.5 OA PGCC G209.05—19.73, ONC, OMC—4, Orion A
G209.29—19.65Northl 05:35:00.25 —05:40:02.4 starless 0.39 7 17.3£5.2 1.5+ 0.5 OA PGCC G209.20—19.55, ONC, OMC—4, Orion A
G209.29—19.65North2 05:34:57.30 —05:41:44.4 protostellar 0.39 7 17.3£5.2 1.34+0.4 OA WISE J053458.25-054149.9, PGCC G209.29—19.65, ONC, OMC—4, Orion A
G209.29—19.65North3 05:34:54.75 —05:43:34.4 protostellar 0.39 7 17.3+5.2 1.3+ 0.4 OA [MGM2012] 1260, PGCC G209.29—19.65, ONC, OMC—4, Orion A
G209.29—-19.65South1l 05:34:55.99 —05:46:03.2 starless 0.39 7 17.3£5.2 3.1+1.0 OA PGCC G209.29-19.65, ONC, OMC—4, Orion A
G209.29—19.65South2 05:34:53.81 —05:46:12.8 starless 0.39 7 17.3£5.2 3.8+1.3 OA PGCC G209.29—19.65, ONC, OMC—4, Orion A
G209.29—19.65South3 05:34:49.87 —05:46:11.6 protostellar 0.39 7 17.3+5.2 1.6 +£ 0.6 OA [MGM2012] 1221, PGCC G209.29—19.65, ONC, OMC—4, Orion A
G209.55—19.68Northl 05:35:08.76 —05:55:50.4 protostellar 0.39 7 14.1+£4.0 0.44+0.1 OA HOPS 12, PGCC G209.55—19.68, OMC—5, Orion A
G209.55—19.68North2 05:35:07.01 —05:56:38.4 starless 0.39 7 14.1 £4.0 1.94+0.6 OA PGCC G209.55—19.68, OMC—5, Orion A
G209.55—19.68North3 05:35:01.45 —05:55:27.4 protostellar 0.39 7 14.1 +£4.0 2.34+0.8 OA HOPS 16, PGCC G209.55—19.68, OMC—5, Orion A
G209.55—19.68Southl 05:35:13.25 —05:57:54.4 protostellar 0.39 7 14.1+£4.0 0.84+0.2 OA HOPS 11, PGCC G209.55—19.68, OMC—5, Orion A
G209.55—19.68South3 05:35:08.96 —05:58:26.4 protostellar 0.39 7 14.1 £4.0 1.0+0.3 OA HOPS 10, PGCC G209.55—19.68, OMC—5, Orion A
G209.77—19.40East1 05:36:32.45 —06:01:16.7 protostellar 0.43 7 13.9+34 2.84+0.8 OA HOPS 192, PGCC G209.77—19.40, L1641, Orion A
G209.77—19.40East2 05:36:32.19 —06:02:04.7 starless 0.43 7 13.9+ 34 3.9+1.1 OA PGCC G209.77—19.40, L1641, Orion A
G209.77—19.40East3 05:36:35.94 —06:02:44.7 starless 0.43 7 13.9+3.4 3.3+£0.8 OA PGCC G209.77—19.40, L1641, Orion A
G209.77—19.40West 05:36:21.19 —06:01:32.7 starless 0.43 7 13.9+ 34 1.1+0.4 OA PGCC G209.77—19.40, L1641, Orion A
G209.77—19.61East 05:35:52.23 —06:10:00.8 protostellar 0.43 7 13.3 £4.7 1.5+ 0.6 OA HOPS 194, PGCC G209.77—19.61, L1641, Orion A
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SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N(Hz2) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)
1) (2) (3) ) (6) (6 (1) (3) (9) (10)

G209.77—19.61West 05:35:37.21 —06:09:44.8 starless 0.43 7 13.3 £4.7 1.5+ 0.5 OA PGCC G209.77—19.61, L1641, Orion A
G209.79—19.80East 05:35:21.92 —06:13:08.8 protostellar 0.43 7 13.7+ 3.5 1.04+0.3 OA HOPS 198, PGCC G209.79—19.80, L1641, Orion A
G209.79—19.80West 05:35:11.19 —06:14:00.7 starless 0.43 7 13.7 £ 3.5 2.74+0.8 OA PGCC G209.79—19.80, L1641, Orion A
G209.94—19.52North 05:36:11.55 —06:10:44.8 protostellar 0.43 7 16.3 +£5.9 1.94+0.8 OA [MGM2012] 1025, PGCC G209.94—19.52, L1641, Orion A
G209.94—19.52Southl 05:36:24.96 —06:14:04.7 starless 0.43 7 16.3 £5.9 1.5+ 0.6 OA PGCC G209.94—19.52, L1641, Orion A
G209.94—19.52South2 05:36:37.03 —06:15:00.6 protostellar 0.43 7 16.3 5.9 1.2+ 0.5 OA HOPS 185, PGCC G209.94—19.52, L1641, Orion A
G210.37—19.53North 05:36:55.03 —06:34:33.2 starless 0.43 7 14.0 £4.1 0.74+0.2 OA PGCC G210.37—19.53, L1641, Orion A
G210.37—19.53South 05:37:00.55 —06:37:10.2 protostellar 0.43 7 14.0 £ 4.1 1.14+0.3 OA HOPS 164, PGCC G210.37—19.53, L1641, Orion A
G210.49—19.79East1 05:36:25.28 —06:44:42.8 protostellar 0.43 7 11.8 £ 2.7 5.7+ 1.7 OA HOPS 166, PGCC G210.49—19.79, L1641, Orion A
G210.49—-19.79East2 05:36:23.13 —06:46:10.8 protostellar 0.43 7 11.8 £ 2.7 8.44+22 OA HOPS 203, PGCC G210.49—-19.79, L1641, Orion A
G210.49—19.79West 05:36:18.40 —06:45:26.8 protostellar 0.43 7 11.8 £ 2.7 11.3 £ 2.9 OA HOPS 168, PGCC G210.49—19.79, L1641, Orion A
G210.82—19.47Northl 05:37:56.56 —06:56:35.1 protostellar 0.43 7 16.2+7.9 0.44+0.2 OA HOPS 157, PGCC G210.82—19.47, L1641, Orion A
G210.82—19.47North2 05:37:59.84 —06:57:09.9 starless 0.43 7 16.2+7.9 0.44+0.2 OA PGCC G210.82—19.47, L1641, Orion A
G210.97—19.33North 05:38:40.36 —06:58:21.9 protostellar 0.43 7 12.8 £ 1.1 0.8£0.1 OA HOPS 149, PGCC G210.97—19.33, L1641, Orion A
G210.97—19.33Southl 05:38:49.46 —07:01:17.9 protostellar 0.43 7 12.8 £ 1.1 214+04 OA HOPS 139, PGCC G210.97—19.33, L1641, Orion A
G210.97—19.33South2 05:38:45.30 —07:01:04.4 protostellar 0.43 7 12.8+1.1 1.2+ 0.3 OA HOPS 377, PGCC G210.97—19.33, L1641, Orion A
G211.01—-19.54North 05:37:57.23 —07:06:56.7 protostellar 0.43 7 14.7 £ 8.4 25+14 OA HOPS 153, PGCC G211.01—19.54, L1641, Orion A
G211.01—19.54South 05:37:59.04 —07:07:32.7 protostellar 0.43 7 14.7+ 8.4 25+14 OA HOPS 152, PGCC G211.01—19.54, L1641, Orion A
G211.16—19.33Northl 05:39:11.80 —07:10:29.9 protostellar 0.43 7 12.5 £ 1.8 0.94+0.1 OA HOPS 129, PGCC G211.16—19.33, L1641, Orion A
G211.16—19.33North2 05:39:05.89 —07:10:37.9 protostellar 0.43 7 12.5 £ 1.8 0.8+ 0.1 OA HOPS 133, PGCC G211.16—19.33, L1641, Orion A
G211.16—19.33North3 05:39:02.26 —07:11:07.9 starless 0.43 7 125+ 1.8 0.6 £ 0.1 OA PGCC G211.16—19.33, L1641, Orion A
G211.16—19.33North4 05:38:55.67 —07:11:25.9 protostellar 0.43 7 12.5 £ 1.8 0.44+0.1 OA Herschel J053854.1-071123, PGCC G211.16—19.33, L1641, Orion A
G211.16—19.33North5 05:38:46.00 —07:10:41.9 protostellar 0.43 7 12.5 +£1.8 0.7+ 0.1 OA HOPS 135, PGCC G211.09—19.47, L1641, Orion A
G211.16—19.33South 05:39:02.94 —07:12:49.9 protostellar 0.43 7 125+ 1.8 1.0+ 0.2 OA HOPS 130, PGCC G211.16—19.33, L1641, Orion A
G211.47—19.27North 05:39:57.27 —07:29:38.3 protostellar 0.43 7 124+1.1 4.14+04 OA HOPS 290, PGCC G211.47—19.27, L1641, Orion A
G211.47—19.27South 05:39:55.92 —07:30:28.3 protostellar 0.43 7 12.44+1.1 7.2+£0.8 OA HOPS 288, PGCC G211.47—19.27, L1641, Orion A
G211.72—19.25North 05:40:13.72 —07:32:16.8 protostellar 0.43 7 12.6 £ 3.4 0.94+0.3 OA WISE J054013.78-073216.0, PGCC G211.72—19.25, L1641, Orion A
G211.72—19.25Southl 05:40:19.04 —07:34:28.8 starless 0.43 7 12.6 £ 3.4 0.84+0.3 OA PGCC G211.72—19.25, L1641, Orion A
G212.10—19.15Northl 05:41:21.56 —07:52:27.7 protostellar 0.43 7 108+ 1.4 1.9+0.3 OA Herschel J054120.5-075237, PGCC G212.10—19.15, Orion A
G212.10—19.15North2 05:41:23.98 —07:53:48.5 protostellar 0.43 7 10.8+1.4 1.8+ 0.3 OA HOPS 263, PGCC G212.10—19.15, Orion A
G212.10—19.15North3 05:41:24.82 —07:55:08.5 protostellar 0.43 7 10.8+1.4 2.0+0.3 OA HOPS 254, PGCC G212.10—19.15, Orion A
G212.10—19.15South 05:41:26.39 —07:56:51.8 protostellar 0.43 7 10.8 1.4 1.9+ 0.3 OA HOPS 247, PGCC G212.10—19.15, Orion A
G212.84—19.45North 05:41:32.14 —08:40:10.9 protostellar 0.43 7 11.7+1.1 2.0£0.2 OA HOPS 224, PGCC G212.84—19.45, Orion A
G212.84—19.45South 05:41:29.70 —08:43:00.2 protostellar 0.43 7 11.7+1.1 0.74+0.1 OA HOPS 219, PGCC G212.84—19.45, Orion A
G215.44—16.38 05:56:58.45 —09:32:42.3 starless 0.43 7 12.1 £0.8 0.6 £ 0.1 OA PGCC G215.44—16.38, Orion A
G215.87—17.62North 05:53:41.91 —10:24:02.0 protostellar 0.43 7 12.24+1.2 0.6 £ 0.1 OA WISE J055342.54-102400.5, PGCC G215.82—17.45, Orion A
G215.87—17.62Middle 05:53:32.41 —10:25:06.1 protostellar 0.43 7 122 4+1.2 0.54+0.1 OA WISE J055332.75-102510.2, PGCC G215.87—17.62, Orion A
G215.87—17.62South 05:53:26.43 —10:27:26.0 protostellar 0.43 7 12.24+1.2 0.6 £ 0.1 OA WISE J055325.06-102730.1, PGCC G215.87—17.62, Orion A
SCOPEG139.12—-03.23 02:50:21.84 +455:51:36.0 protostellar 2.22 13 10.6 £ 1.3 0.7+ 0.1 H WISE J025022.14+555128.4, PGCC G139.19—3.29
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SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N(Hz2) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)
1) (2) (3) ) (6) (6 (1) (3) (9) (10)
SCOPEG159.21—20.13 03:33:16.08 +31:06:50.4 protostellar  0.30 10 114415 0.9+ 0.2 H [EES2009] Per-emb 10, PGCC G159.19—20.11, Banard 1, Perseus
SCOPEG159.18—20.09 03 :33:17.76 +31:09:32.4 protostellar  0.30 10 114415 3.0+0.7 H SSTc2d J033317.8+310931, PGCC G159.19—20.11, Banard 1, Perseus
SCOPEG159.22—20.11 03 :33:21.36 +31:07:26.4 protostellar 0.30 10 114415 2.6 +0.6 H [SDA2014] West41, PGCC G159.19—20.11, Banard 1, Perseus
SCOPEG162.46—08.67 04 :21:38.16 +37:34:37.2 protostellar  0.45 8 12.1+0.7 0.5+ 0.1 H WISE J042137.96+4-373441.7, PGCC G162.44—8.70, California
SCOPEG162.48—08.68 04:21:41.28 +37:33:57.6 protostellar 0.45 8 12.1 £0.7 0.4+£0.1 H SSTgbs J0421408+373359, PGCC G162.44—8.70, California
SCOPEG171.50—14.91 04 :28:39.36 +26:51:32.4 protostellar 0.14 9.2+21 1.24+0.3 H NAME LDN 1521F IRS, PGCC G171.49—14.91, L1521F, Taurus
SCOPEG172.884-02.26 05:36:51.60 +36:10:40.8 protostellar  1.30 14 11.6+2.4 1.1+0.3 H WISE J053651.314-361037.1, PGCC G172.84+42.28, L1525, Auriga
SCOPEG172.884-02.27 05:36:53.76 +36:10:33.6 protostellar 1.30 14 11.6+2.4 1.1+04 H WISE J053653.754361033.5, PGCC G172.84+42.28, L1525, Auriga
SCOPEG172.89+02.27 05:36:54.96 +36:10:12.0 protostellar  1.30 14 11.6+24 0.7£0.2 H WISE J053654.91+361008.2, PGCC (G172.84+2.28, L1525, Auriga
SCOPEG173.17402.36  05:38:00.48 +35:58:58.8 protostellar  1.30 14 14.8+£3.0 0.6 +0.1 H WISE J053800.114-355903.7, PGCC G173.1242.36, L1525, Auriga
SCOPEG173.184-02.35 05:38:01.68 +35:58:15.6 protostellar 1.30 14 14.8+3.0 0.7+0.2 H Herschel J053801.54-355817, PGCC G173.124-2.36, L1525, Auriga
SCOPEG173.19+402.35 05:38:01.68 +35:57:39.6 protostellar  1.30 14 14.8+3.0 0.4+0.1 H Herschel J053801.34+355734, PGCC G173.124+2.36, L1525, Auriga
SCOPEG178.27—00.60 05:39:06.48 +30:05:24.0 protostellar 0.96 13 11.9+0.8 0.4+0.1 G Herschel J053906.44-300524, PGCC G178.28—0.58
SCOPEG178.28—00.60 05:39:07.44 +30:04:44.4 protostellar 0.96 13 11.9+£0.8 0.2+0.1 G Herschel J053907.34-300452, PGCC G178.28—0.58
SCOPEG195.71—02.32 06:10:50.40 +14:10:15.6 protostellar  2.05 2 122+1.4 0.7+£0.1 H [MJR2015] 1377, PGCC G195.74—2.30
SCOPEG195.74—02.30 06 :10:58.32 +14:09:28.8 protostellar  2.05 2 12.24+14 1.1+0.3 H WISE J061058.714140929.6, PGCC G195.74—2.30
SCOPEG202.304-02.53 06 :40 :58.32 +10:36:54.0 protostellar 0.76 17 145+ 1.7 1.3+0.2 H 2MASS J06405810+1036525, PGCC G202.36+2.50, NGC2264
SCOPEG202.314-02.52 06 : 40 : 59.28 +10:36:07.2 protostellar  0.76 17 145+ 1.7 0.7£0.1 H [RPG2014] 61848, PGCC G202.36+2.50, NGC2264
SCOPEG202.324-02.53 06 : 41 :01.92 +10:35:24.0 starless 0.76 17 14.5+1.7 0.4+0.1 H PGCC G202.36+2.50, NGC2264
SCOPEGO006.01+36.74 15:54:08.64 —02:52:44.4 starless 0.11 16 11.2+0.4 0.3+0.1 H PGCC G6.04+36.77, LL183
SCOPEG001.37+420.95 16:34:35.28 —15:46:55.2 starless 0.12 9 12.1+£0.5 0.6 £0.1 H PGCC G1.404-20.93, L43, Ophiuchus
SCOPEG010.19402.41 17:59:15.36 —18:56:42.0 protostellar  0.81 18 15.0+1.5 0.2+0.1 H [MJR2015] 115, PGCC G10.20+-2.40
SCOPEG005.91-00.95 18:02:42.00 —24:19:04.8 protostellar 2.25 1 164+ 7.6 0.6 +0.3 G SSTGLMC G005.9126-00.9525, PGCC G6.87—0.39, NGC6530
SCOPEG005.88—01.01 18:02:50.16 —24:22:26.4 protostellar  2.25 1 17.6 £5.2 0.4+0.1 G MIRES G005.8802-01.0041, PGCC G4.81—1.42, NGC6530
SCOPEG005.92—00.99 18:02:51.36 —24:20:06.0 protostellar 2.25 1 164+ 7.6 0.5+ 0.3 G Herschel G005.9164-0.9913, PGCC G6.87—0.39, NGC6530
SCOPEG005.90—01.01 18 :02:53.04 —24:21:43.2 protostellar 2.25 1 164+ 7.6 0.4+0.2 G WISE J180253.28-242153.8, PGCC G6.87—0.39, NGC6530
SCOPEG005.91—01.02 18:02:58.08 —24:21:25.2 protostellar  2.25 1 16.4+7.6 0.5+£0.2 G MIRES G005.9108-01.0229, PGCC G6.87—0.39, NGC6530
SCOPEGO017.384-02.26 18 :14:18.96 —12:43:58.8 protostellar 2.56 12 15.3+2.7 0.3+0.1 H WISE J181418.81-124358.7, PGCC G17.37+2.26
SCOPEGO017.384-02.25 18:14:21.12 —12:44:38.4 protostellar 2.56 12 15.3 + 2.7 0.6 +0.1 H MSX6C G017.3765+02.2512, PGCC G17.3742.26
SCOPEGO017.37+02.24 18:14:22.56 —12:45:25.2 protostellar  2.56 12 153+ 2.7 0.4+0.1 H WISE J181422.18-124521.2, PGCC G17.37+42.26
SCOPEG017.36+402.23 18 :14:24.00 —12:45:54.0 protostellar 2.56 12 15.3 £2.7 0.6 £0.1 H WISE J181424.00-124548.6, PGCC G17.37+2.26
SCOPEG014.20—-00.18 18 :16 :55.44 —16:41:45.6 protostellar 3.07 13 15.8 £ 4.3 0.6 £ 0.2 G WISE J181656.04-164141.5, PGCC G14.21-0.19
SCOPEG014.23—00.17 18 :16:58.80 —16:39:50.4 starless 3.06 13 15.8+4.3 0.5+£0.1 G PGCC G14.21-0.19
SCOPEGO014.18—00.23 18 :17:05.28 —16:43:44.4 protostellar 3.15 13 15.8+4.3 0.5+ 0.2 G Herschel G014.1897-0.2273, PGCC G14.21-0.19
SCOPEG014.71-00.15 18 :17:50.88 —16:13:48.0 protostellar 3.20 13 14.4 £ 8.6 0.7+ 0.5 G MIRES G014.7115-00.1518, PGCC G14.71—-0.19
SCOPEG014.72—00.20 18 :18:03.60 —16:14:42.0 protostellar  3.06 13 14.4+8.6 0.6 £04 G MIRES G014.7236-00.2003, PGCC G14.71-0.19
SCOPEG014.69—00.22 18 :18:03.60 —16:17:09.6 protostellar  3.06 13  14.44+8.6 0.7+ 0.4 G MIRES G014.6882-00.2217, PGCC G14.71—-0.19
SCOPEG014.71—-00.22 18 :18:06.24 —16:15:54.0 protostellar 3.04 13 14.4 £ 8.6 0.54+0.3 G Herschel G014.7126-0.2269, PGCC G14.71-0.19
SCOPEG014.11-00.57 18 :18:13.20 —16:57:21.6 protostellar 1.85 13 15.7+3.7 2.24+0.9 G Herschel G014.1139-0.5745, PGCC G14.14—0.55

Table 1 continued
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Table 1 (continued)

N
SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N(Hz2) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)

1) (2) (3) ) (6) (6 (1) (3) (9) (10)
SCOPEG014.23—00.51 18 :18:12.72 —16:49:33.6 protostellar 1.85 13 15.7 £ 3.7 3.1+0.7 G GAL 014.23-00.51, PGCC G14.14—0.55
SCOPEG016.93+00.28 18:20:35.76 —14:04:15.6 protostellar 1.87 13 13.3+5.9 0.5+0.2 G MSX6C G016.9261+00.2854, PGCC G16.96+0.27, NGC 6611
SCOPEGO016.93400.27 18 :20:39.84 —14:04:51.6 protostellar 1.87 13 13.3+5.9 0.54+0.3 G Herschel G016.9253+0.2662, PGCC G16.9640.27, NGC 6611
SCOPEG016.93+00.25 18:20:43.20 —14:05:16.8 starless 1.87 13 13.3£5.9 0.5+0.3 G PGCC G16.9640.27, NGC 6611
SCOPEG016.93+00.24 18 :20:44.88 —14:05:31.2 starless 1.88 13 13.3£5.9 0.6 £0.3 G PGCC G16.96+0.27, NGC 6611
SCOPEG016.92+400.23 18 :20:46.56 —14:06:14.4 starless 1.87 13 13.3£+5.9 0.54+0.2 G PGCC G16.96+0.27, NGC 6611
SCOPEG016.93+00.22 18 :20:50.64 —14:06:00.0 protostellar 1.87 13 13.3£5.9 0.8+0.4 G Herschel G016.9288+0.2180, PGCC G16.964-0.27, NGC 6611
SCOPEG016.30—00.53 18:22:20.16 —15:00:14.4 starless 3.15 13 19.6 £ 6.1 0.3+£0.1 G PGCC G16.36—0.62
SCOPEG016.34—00.59 18:22:37.20 —15:00:00.0 protostellar 3.35 13 19.6 £ 6.1 0.6 +0.2 G WISE J182236.21-145956.5, PGCC G16.36—0.62
SCOPEG016.38—00.61 18 :22:47.52 —14:58:37.2 protostellar 3.36 13 19.6 £6.1 0.3+0.1 G Herschel J182247.7-145848, PGCC G16.36—0.62
SCOPEG016.42—00.64 18 :22:58.08 —14:57:00.0 starless 3.34 13 19.8 £6.3 0.4+£0.1 G PGCC G16.42—0.63
SCOPEGO017.22—01.46 18 :27:30.48 —14:37:51.6 protostellar 3.02 13 9.9+14 3.94+1.1 G WISE J182730.01-143747.4, PGCC G17.21—-1.46
SCOPEGO017.21-01.47 18 :27:31.44 —14:38:34.8 protostellar 3.01 13 99+14 2.5+0.6 G WISE J182731.41-143844.9, PGCC G17.21—1.46
SCOPEG023.63+00.59 18 :32:14.88 —08:00:10.8 starless 5.80 13 22.4+5.9 0.2+£0.1 G PGCC G23.684-0.57, L463
SCOPEGO023.69+00.59 18:32:21.36 —07:56:384 protostellar 5.82 13 224+5.9 0.6 0.3 G Herschel G023.6917+0.5888, PGCC G23.68+0.57, L463
SCOPEG024.02+00.24 18:34:13.44 —07:48:324 starless 9.21 13 20.2+7.0 0.3+0.1 G PGCC G24.0440.26
SCOPEG024.02+00.21 18 :34:18.72 —07:49:44.4 starless 6.00 13 20.2+ 7.0 0.44+0.1 G PGCC G24.04+0.26
SCOPEGO023.32—-00.29 18 :34:50.16 —08:40:51.6 protostellar 5.90 13 16.9 £ 6.6 1.0+ 0.4 G SSTGLMC G023.3227-00.2937, PGCC G23.35—0.26
SCOPEG026.504-00.71 18 :37:07.44 —05:23:56.4 protostellar 3.02 13 15.7+4.4 1.24+0.6 G MSX6C G026.4958+00.7105, PGCC G26.53+0.71
SCOPEGO037.92402.14 18 : 52 :53.76 +05:25:08.4 protostellar 1.90 13 14.0 £ 4.0 0.34+0.1 H [MJR2015] 2928, PGCC G37.91+2.18
SCOPEGO033.74—00.01 18 :52:57.12 400:43:01.2 protostellar 6.50 13 16.8 £ 3.5 0.6 £ 0.3 G Herschel J185256.64-004316, PGCC G33.72—0.02
SCOPEG039.74+01.99 18 : 56 : 46.56 406 : 57 : 39.6  protostellar 1.91 13 13.6 £4.7 0.4+0.1 G [MJR2015] 2954, PGCC G39.73+1.91
SCOPEG035.48—-00.29 18 : 57:06.96 +402:08:24.0 protostellar 2.21 13 14.0 £ 5.7 0.6 +0.4 G SSTGLMC G035.4858-00.2876, PGCC G35.49—0.31
SCOPEGO035.52—00.27 18 : 57:08.40 +02:10:48.0 protostellar 2.25 13 14.0 £ 5.7 0.7+ 0.3 G Herschel G035.5235-0.2728, PGCC G35.49—0.31
SCOPEG035.48—00.31 18 : 57:11.28 402 :07:30.0 protostellar 2.23 13 14.0 £ 5.7 0.6 £0.4 G MIREX G035.4823-00.3086, PGCC G35.49—0.31
SCOPEG034.75—01.38 18 :59:41.04 400:59:06.0 protostellar 2.19 13 14.5+4.4 1.2+ 0.4 G Herschel J185941.2+005908, PGCC G34.73—1.39
SCOPEGO035.36—01.77 19:02:11.04 +01:21:00.0 protostellar 2.21 13 13.6 £ 6.8 1.0+ 0.6 G Herschel J190210.6+012102, PGCC G35.52—1.46, W48
SCOPEG035.36—01.78 19:02:12.72 +01:20:52.8 starless 2.21 13 13.6 £ 6.8 0.7+£0.4 G PGCC G35.52—1.46, W48
SCOPEG035.35—01.80 19:02:16.08 +401:19:48.0 protostellar 2.21 13 13.6 6.8 0.44+0.2 G WISE J190216.70+011946.7, PGCC G35.52—1.46, W48
SCOPEGO057.11403.66 19:23:49.20 +423:07:58.8 starless 0.80 13 11.74+ 0.6 0.34+0.1 H PGCC G57.11+43.65, L769
SCOPEG057.10+4+03.63 19:23:56.88 +423:06:28.8 protostellar 0.80 13 11.7 £ 0.6 0.5+£0.1 H WISE J192356.784-230633.0, PGCC G57.11+3.65, L769
SCOPEGO069.80—01.67 20:13:32.40 +31:21:50.4 protostellar 2.48 13 14.3 £+ 1.8 0.34+0.1 G [MJR2015] 3117, PGCC G69.82—1.65
SCOPEGO069.81—-01.67 20:13:33.84 +31:22:01.2 protostellar 2.48 13 14.3+1.8 0.44+0.1 G WISE J201333.64+312206.3, PGCC G69.82—1.65
SCOPEG070.40—01.39 20:14:01.20 +32:00:50.4 protostellar 2.48 13 12.1+1.4 0.4+£0.1 G [MJR2015] 3182, PGCC G70.34—1.40
SCOPEG074.10+00.11 20:17:56.40 +35:55:22.8 protostellar 4.34 13 12.4+1.8 0.7+ 0.2 G Herschel J201756.34-355525, PGCC G74.12+0.15
SCOPEGO074.11400.11 20:17:58.56 +35:55:51.6 protostellar 4.26 13 12.44+1.8 0.6 £ 0.1 G WISE J201758.56+355552.3, PGCC G74.12+0.15
SCOPEG082.36—-01.83 20:51:16.56 +41:22:58.8 starless 1.54 13 11.4+2.9 0.4+£0.1 G PGCC G82.39—1.84
SCOPEG082.40—01.84 20:51:24.96 +41:24:46.8 protostellar 1.52 13 11.4+29 0.44+0.2 G [MJR2015] 3335, PGCC G82.39—1.84
SCOPEGO082.41—-01.84 20:51:27.36 +41:25:22.8 starless 1.53 13 114429 0.44+0.1 G PGCC G82.39—1.84
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Table 1 (continued)

SCUBA-2 core R.A.(J2000) Decl.(J2000) YSO ass. Dist.  Ref Ta N(Hz2) Env. Comment
(hh:mm:ss.ss) (dd:mm:ss.s) (kpc) (K) (x10%® cm™2)
1) (2) (3) ) (6) (6 (1) (3) (9) (10)

SCOPEGO082.42—01.84 20:51:28.80 +41:25:48.0 starless 1.52 13 11.4+29 0.44+0.1 G PGCC G82.39—-1.84
SCOPEG091.86+04.17 21:00:24.96 +52:30:18.0 protostellar 0.80 6 12.2 4+ 2.2 0.6 £0.2 H WISE J210025.23+523016.9, PGCC G91.87+4.18, L1004, Cygnus
SCOPEGO091.854+04.12 21:00:38.40 +52:27:57.6 protostellar 0.80 6 12.2 4+ 2.2 0.7+ 0.1 H WISE J210038.77+522757.5, PGCC G91.87+4.18, L1004, Cygnus
SCOPEG092.034+03.93 21:02:23.52 +52:28:33.6 starless 0.80 6 11.6 £1.9 0.34+0.1 H PGCC G92.03+3.92, L1004, Cygnus
SCOPEG092.27403.79 21 :04:04.56 +52:33:43.2 protostellar 0.80 6 12.3+1.3 1.7+ 0.3 H [MJR2015] 3554, PGCC G92.24+3.84, L1004, Cygnus
SCOPEGO087.06—04.19  21:17:43.92 +43:18:46.8 protostellar 0.67 13 145+ 1.0 0.24+0.1 H WISE J211744.02+431847.7, PGCC G87.06—4.19, L944
SCOPEGO089.64—06.62 21 :37:10.56 +43:20:45.6 protostellar 0.67 13 11.1+1.0 0.74+0.2 H [MJR2015] 3461, PGCC G89.66—6.61, L973
SCOPEG105.37409.84 21:43:00.72 +66:03:21.6 protostellar 1.15 15 13.0 £ 3.0 3.7+1.0 H [SS2009] NGC 7129-S3-U419, PGCC G105.51+49.99, L1181, NGC7129
SCOPEG105.41409.88 21:43:05.28 +66:06:54.0 protostellar 1.15 15 13.0 £ 3.0 3.2+ 1.0 H 2MASS J214305024+-6606533, PGCC G105.5149.99, L1181, NGC7129
SCOPEG093.53—04.26 21 :44:52.08 +47:40:30.0 protostellar 0.49 3 11.0+1.2 1.0+ 0.3 H HHL 73 IRS 1, PGCC G93.54—4.28, L1035, IC5146
SCOPEG093.54—04.28 21 :44:57.60 +47:39:57.6 starless 0.49 3 11.0+1.2 0.44+0.1 H PGCC G93.54—4.28, L1035, IC5146
SCOPEG107.16405.45 22:21:18.00 +63:37:33.6 protostellar 0.76 5 15.8 £ 3.0 0.24+0.1 H [MJR2015] 3797, PGCC G107.17+5.44, L1204, Cepheus
SCOPEG107.30405.64 22:21:26.16 +63:51:28.8 protostellar 0.76 5 1294+14 4.04+0.7 H [SPE2008b] IRAS 2219846336 VLA 2, PGCC G107.25+5.72, L1204, Cepheus
SCOPEG107.184-05.43 22:21:33.60 +463:37:19.2 protostellar 0.76 5 15.8 + 3.0 0.6 +0.2 H [HLB98] Onsala 164, PGCC G107.17+5.44, L1204, Cepheus
SCOPEG109.81402.70 22:53:40.32 +62:31:55.2 protostellar 0.78 13 11.7 £+ 3.1 0.7+ 0.2 H IRAS 2251746215, PGCC G109.79+42.71

NoTE—Column 1: SCUBA-2 core name, Column 2-3

Distance from us, Column 6: Reference for the adopted distance: 1.
(2012), 4. Galli et al. (2018), 5.

: Coordinate in Equatorial system (J2000), Column 4: Young Stellar Object (YSO) association
inferred by visual inspection with YSO information of Simbad data and protostar catalogs of WISE, Spitzer, Herschel, and GAIA, Column 5:

Aidelman et al. (2018), 2. Camargo et al. (2012), 3. Fischera & Martin
Hirota et al. (2008), 6. Humphreys (1978), 7. Kounkel et al. (2017), 8. Lada et al. (2009), 9. Lombardi et al.

(2008), 10. Ortiz-Leén et al. (2018), 11. Perryman et al. (1997), 12. Pidopryhora et al. (2015), 13. Reid et al. (2016), 14. Straizys et al. (2010),
15. Straizys et al. (2014), 16. Straizys et al. (2018), 17. Sunada et al. (2007), 18. Wang et al. (2016), Column 7: Dust temperature is from that of
PGCC, Column 8: Hy column density is derived from the 850 pum peak intensity of the core and the dust temperature of PGCC (Yi et al. 2018;
Eden et al. 2019), Column 9: Description of environment surrounding a SCUBA-2 core: ‘OL’, ‘OA’, and ‘OB’ indicate the sub-regions A Orionis,
Orion A, and Orion B of the Orion region, respectively, ‘G’ indicates the Galactic plane (|b] < 2°), ‘H’ indicates high latitudes (|b| > 2°), Column
10: Source name of YSO, PGCC, or parent cloud. Columns 1-3 and 7-8 are from Yi et al. (2018) and Eden et al. (2019).
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Table 3. Properties of 82 GHz CCS, 94 GHz CCS, HC3N, and NoH™ lines

82 GHz CCS 94 GHz CCS HC3N NoH™T
SCUBA-2 core Tpeax Vs Av  Tpeax Visrk  Av  Tpeak Visk  Av  Tpeaxk  Visr,ca Avga  Visr.uFs Avars Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)

(1) (2) (3) (4) (5) (6) (7) (8) (9)  (10) (11) (12) (13) (14) (15) (16) (7) (18)
(G190.15—13.75North <0.31 <0.29 <0.27 < 0.29 . cee S
G190.15—13.75South < 0.30 <0.29 <0.28 0.51 1.34 0.19 1.35 0.30 5.4+ 2.71 2.8+ 0.4
(G191.90—11.21North <0.29 0.37 5.62 0.24 <0.25 <0.26
(G191.90—11.21South < 0.26 <0.24 <0.23 0.72 10.53 0.38 10.50 0.40 4.2 4+0.3 7.6 +2.38 109+ 2.1
G192.12—10.90North 0.40 10.17 0.34 0.42 10.07 0.15 0.56 10.08 0.49 0.94 10.04 0.33 10.00 0.41 7.0+ 0.7 1.8+1.8 7.6+1.3
(G192.12—10.90South 0.30 10.28 0.10 < 0.27 <0.21 <0.26 cee cee s cee o o cee
G192.12—11.10 <0.24 <0.24 < 0.22 0.52 10.02 0.35 10.10 0.73 4.2 +0.3 3.0+ 1.8 4.5+ 0.8
G192.32—11.88North <0.29 <0.24 <0.25 0.85 12.12 0.59 12.20 0.66 4.3 +£0.2 7.3+ 1.8 11.2+1.6
(G192.32—11.88South <0.29 <0.24 0.39 12.18 0.64 1.06 12.08 0.58 12.10 0.54 5.0+ 0.2 6.0+ 1.4 13.4+1.4
G196.92—10.37 <0.32 <0.28 0.66 11.83 1.00 1.07 11.68 1.02 11.70 0.84 6.0+ 0.4 3.0+ 1.0 10.0 £1.2
G198.69—09.12North1 <0.25 <0.23 <0.24 cee cee 0.29 11.18 0.62 11.10 0.44 5.2+ 0.8 1.2+3.3 2.9+ 0.9
(G198.69—09.12North2 <0.25 <0.25 0.42 10.68 0.43 0.44 10.76 0.68 10.70 0.51 4.6 0.5 2.3+2.9 4.2+1.1
G198.69—09.12South <0.24 <0.25 0.49 11.03 0.93 0.90 10.97 0.95 11.10 0.60 4.7+ 0.2 7.44+1.5 14.2 £+ 1.6
G200.34—10.97North <0.27 <0.25 0.27 13.58 0.77 1.37 13.36 0.51 13.40 0.45 7.7+0.5 2.8+ 1.2 14.0£ 1.5
(G200.34—10.97South < 0.26 <0.26 0.37 13.63 0.53 0.64 13.60 1.12 13.60 0.55 4.5+ 0.3 5.1 +£2.1 89+1.5
G201.52—11.08 <0.26 <0.27 <0.27 <0.27
G201.72—11.22 < 0.26 < 0.26 0.66 9.44 0.30 0.92 9.47 0.29 9.46 0.30 6.2 +0.5 2.7+ 1.7 9.6+ 1.4
(G203.21—11.20East1 0.29 10.69 0.79 0.28 10.19 0.58 0.51 10.49 0.55 0.65 10.15 1.43 10.30 0.76 4.2 4+0.2 6.5+ 1.5 9.6 £1.2
G203.21—11.20East2 < 0.26 0.24 10.02 0.24 0.25 10.21 0.46 0.73 10.19 0.35 10.20 0.44 4.3 +£0.2 7.14+1.7 11.0£ 1.3
G203.21—11.20West1 <0.25 <0.22 0.34 10.66 0.70 1.02 10.70 1.02 10.60 0.50 4.9+0.1 11.2+£0.3 24.2 +0.7
(G203.21—11.20West2 0.24 10.15 0.52 < 0.23 0.52 10.05 0.39 0.91 10.11 0.72 10.10 0.50 4.44+0.2 12.6 £ 0.5 20.6 + 2.7
G204.4—11.3A2East 0.31 1.71 0.35 0.37 1.56 0.41 1.49 1.61 0.47 1.59 1.54 0.66 1.53 0.47 6.3 +0.2 7.14+0.9 25.24+ 1.6
G204.4—11.3A2West <0.28 <0.23 0.30 1.44 0.89 0.61 1.12 0.44 1.43 0.83 4.0 £0.2 4.7+ 2.0 5.7+ 1.1
G205.46—14.56Middlel < 0.29 <0.29 0.34 10.06  0.82 0.89 9.92 1.34 S 6.2+ 3.1t s
G205.46—14.56Middle2 < 0.19 < 0.20 0.34 10.17  0.89 1.04 10.29 0.75 10.20 0.70 6.7+ 0.3 2.44+0.7 9.5+ 0.7
G205.46—14.56Middle3 < 0.18 <0.21 0.30 10.11  0.96 1.28 10.05 1.07 10.10 0.78 10.0 £ 0.5 1.5+0.5 10.6 £ 0.7
G205.46—14.56North3 <0.18 < 0.20 <0.23 1.24 9.99 1.18 9.99 0.73 8.3+0.4 2.1+0.6 11.7 £ 0.7
G205.46—14.56North2 <0.19 < 0.20 0.39 9.89 0.68 0.91 10.05 1.26 10.00 0.88 11.2+£0.3 0.8+ 0.1 7.0+ 0.2
(G205.46—14.56North1l < 0.20 ce <0.21 0.33 10.02 0.67 1.78 10.00 0.73 9.99 0.58 7.8+0.2 4.3+ 0.6 21.7+ 1.1
G205.46—14.56Southl 0.22 10.54 0.45 0.23 9.96 0.20 0.56 10.44 0.98 2.29 10.31 1.23 10.30 1.18 10.8 £ 0.3 2.1+0.2 17.1 £ 0.6
G205.46—14.56South2 0.29 10.52 0.48 < 0.23 0.85 10.53 0.52 1.80 10.44 0.54 10.50 0.46 8.8 +0.3 3.24+0.5 19.5+0.9
G205.46—14.56South3 <0.19 <0.23 0.35 10.37 0.63 1.33 10.36 0.81 10.40 0.61 7.5+0.3 2.8+ 0.6 13.5 £ 0.8

G206.12—15.76
G206.21—-16.17North

Table 8 continued
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Table 3 (continued)

82 GHz CCS 94 GHz CCS HC3N NoH™T
SCUBA-2 core Tpeax  VisrR  Av  Tpeax VisrR  Av  Tpeak  Visk  Av  Tpeak  Visr,ca Avga  Visr,HFs AvHFs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)
1) (2) (3) 4) (5) (6) (7 (8) (9 (1o @y (12) (13) (14) (15) (16) [€X0) (18)

G206.69—16.60North <0.24 <0.23 0.25 11.45 0.47 0.95 11.35 0.39 11.30 0.40 6.5+ 0.4 2.5+1.4 9.1+1.1
G206.69—16.60South <0.24 <0.22 0.27 12.14 0.26 0.63 12.08 1.06 12.00 0.54 4.44+0.3 5.1+1.9 8.7+1.3
G206.93—16.61East1 <0.21 <0.23 0.22 9.77 0.65 1.91 9.99 0.76 9.84 0.79 8.4+0.1 3.4+0.1 19.0 £ 0.1
G206.93—16.61East2 <0.23 < 0.20 < 0.20 0.53 9.76 0.58 9.78 0.60 8.4+ 4.2% cee 3.7+ 0.2
(G206.93—16.61West1 <0.23 <0.21 0.59 9.19 0.76 1.12 9.32 0.74 9.44 0.84 11.8 £ 0.2 0.9+0.1 8.1 +0.2
(G206.93—16.61West3 <0.21 <0.22 1.40 9.36 0.64 1.98 9.25 1.02 9.28 0.65 7.2+0.2 6.5+ 0.6 288+ 1.4
G206.93—16.61West4 <0.22 <0.21 < 0.20 0.86 10.19 0.51 10.10 0.64 7.2+ 0.6 1.6£1.2 6.9+ 0.9
(G206.93—16.61Westh <0.19 <0.22 < 0.20 1.01 9.01 0.42 9.11 0.81 5.8+ 0.3 2.7+0.8 8.2+0.8
(G206.93—16.61West6 <0.22 <0.23 <0.18 <0.22 cee
G206.93—16.61West6 <0.22 <0.23 <0.18 1.00 10.34 0.69 10.40 0.62 6.6 = 0.3 2.14+0.9 8.1+0.7
G207.36—19.82North1l <0.22 <0.23 0.43 10.63 1.01 0.96 10.52 1.48 10.70 1.13 10.3 £ 0.1 0.9+0.1 6.7 £0.1
G207.36—19.82North2 <0.22 < 0.20 0.21 11.06 1.05 1.03 11.25 0.51 11.20 0.45 4.9 4+0.2 6.6 1.3 14.3+1.4
G207.36—19.82North3 <0.22 <0.22 0.47 11.08 0.10 0.74 11.05 0.45 11.20 0.69 4.5 +0.2 4.0+1.4 7.24+1.0
G207.36—19.82North4 <0.23 < 0.20 <0.21 0.65 11.01 0.65 11.20 0.80 4.44+0.3 3.6 1.5 6.0+ 1.0
G207.36—19.82South <0.22 <0.23 0.24 11.19 0.68 0.74 11.24 0.43 11.30 0.38 4.5 +0.2 5.9+ 1.8 10.7+1.4
G207.3—19.8A2North1l <0.22 <0.23 0.23 11.85 0.16 0.43 11.87 0.39 5.9+ 3.0f
G207.3—19.8A2North2 <0.23 <0.22 <0.21 0.52 12.60 0.33 12.60 0.42 5.9 + 3.0f 3.5+0.3
G207.3—19.8A2North3 <0.22 <0.21 <0.19 <0.22
G207.3—19.8A2South <0.23 <0.21 <0.18 0.62 11.82 0.30 11.80 0.45 6.7+ 0.7 1.24+2.1 4.7+ 0.9
(G208.68—19.20North1 <0.23 <0.21 1.18 11.12 0.82 1.92 11.13 0.96 11.20 0.72 9.8 +0.3 2.7+0.4 19.2 £0.9
G208.68—19.20North2 <0.24 <0.21 0.61 11.14 0.77 4.90 11.14 0.67 11.10 0.44 12.4+0.2 11.34+0.3 109.0+1.9
G208.68—19.20North3 <0.22 <0.25 0.76 11.25 1.03 4.19 11.12 0.96 11.10 0.69 11.8 £ 0.2 6.8 = 0.3 61.8+ 1.5
(G208.68—19.20South <0.22 <0.22 0.50 10.50 0.90 2.25 10.35 0.94 10.30 0.95 8.2+0.1 4.1+0.1 22.1 +0.1
G208.89—20.04East <0.29 <0.31 1.10 8.77 0.53 2.05 8.74 0.52 8.74 0.38 6.5+ 0.3 11.2+1.4 42.1 £3.3
G209.05—19.73North <0.32 <0.33 <0.29 0.75 8.27 0.37 8.25 0.38 8.8 +0.2 1.24+0.1 7.14+0.2
(G209.05—19.73South <0.34 <0.33 0.44 7.84 0.38 0.71 7.87 0.45 7.89 0.43 9.5+0.4 0.9+0.1 6.3 +0.4
G209.29—19.65North1l <0.23 <0.23 <0.19 1.80 8.46 0.46 8.7+ 4.3%
(G209.29—19.65North2 <0.22 <0.23 <0.21 0.99 7.42 0.34 7.43 0.31 6.3 £0.1 2.8+0.4 9.9+ 0.3
G209.29—19.65North2 <0.23 <0.23 <0.21 1.96 8.88 0.29 8.88 0.28 8.6 + 4.3% 15.1 £ 0.2
G209.29—19.65North3 <0.24 < 0.20 < 0.20 0.79 8.72 0.45 8.68 0.64 10.0 £ 1.1 0.7+1.4 5.1 +£0.8
(G209.29—-19.65South1 < 0.20 <0.21 < 0.20 1.35 7.7 0.98 7.68 1.42 7.3+0.3 2.2+0.4 10.0 £ 0.6
(G209.29—19.65South2 < 0.20 <0.22 < 0.20 1.02 7.64 0.95 7.84 1.12 4.9 4+0.2 4.5+ 0.7 9.9+0.8
G209.29—19.65South2 <0.21 <0.23 < 0.20 1.35 8.91 0.79 8.98 0.38 4.2 +0.2 11.3+£2.2 16.7 £ 2.1
(G209.29—-19.65South3 < 0.20 <0.23 < 0.20 1.03 7.73 0.47 7.71 0.66 5.8+ 0.3 3.0+t1.1 9.1+1.0
(G209.55—19.68Northl 0.42 7.74 0.15 <0.21 <0.21 1.76 7.20 1.30 7.14 0.84 6.7 £0.2 5.6 £0.5 223+ 1.2
G209.55—19.68North2 < 0.20 <0.23 < 0.22 1.21 8.22 0.31 8.22 0.29 13.0 £ 0.3 1.0£+0.1 10.6 £ 0.3

Table 8 continued

54



Table 3 (continued)

82 GHz CCS 94 GHz CCS HC3N NoH™T
SCUBA-2 core Tpeax  VisrR  Av  Tpeax VisrR  Av  Tpeak  Visk  Av  Tpeak  Visr,ca Avga  Visr,HFs AvHFs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)
1) (2) (3) 4) (5) (6) (7 (8) (9 (1o @y (12) (13) (14) (15) (16) [€X0) (18)

G209.55—19.68North3 0.21 7.90 0.36 <0.24 0.32 8.08 0.50 1.22 7.99 0.71 7.99 0.50 5.94+0.3 5.1+1.0 15.9+1.3
G209.55—19.68Southl <0.23 <0.23 0.31 7.43 0.60 1.37 7.35 0.94 7.37 0.68 6.0 £0.2 6.0 £0.7 19.5 £1.2
G209.55—19.68South3 <0.22 <0.24 0.45 8.12 0.55 2.08 8.11 0.51 8.12 0.45 7.6 +0.2 5.9+0.7 285+ 1.4
G209.77—19.40East1 0.26 8.04 0.25 <0.23 0.48 8.05 0.48 2.58 8.03 0.46 8.02 0.35 8.0+ 0.2 8.5+ 0.6 453+ 1.9
G209.77—19.40East2 < 0.20 0.27 8.19 0.23 0.48 7.99 0.42 1.38 7.99 0.65 8.01 0.47 6.7 +£0.3 4.0+ 0.9 16.2 £1.2
G209.77—19.40East3 <0.21 <0.21 0.30 7.76 0.26 1.32 7.73 0.25 7.75 0.22 5.3+0.3 5.3+1.6 1394+ 1.6
G209.77—19.40East3 <0.21 <0.22 0.25 8.26 0.26 0.79 8.68 0.31 8.27 0.30 7.0+ 3.5% 5.4+0.3
G209.77—19.40West 0.20 8.59 0.20 < 0.22 0.32 8.34 0.22 1.54 8.33 0.28 8.33 0.23 6.3 +£0.3 6.0+ 1.2 21.5+1.8
G209.77—19.61East <0.22 <0.23 0.28 7.98 0.27 0.47 8.02 0.47 6.6 + 3.37
G209.77—19.61West <0.23 <0.23 0.22 7.26 0.33 0.75 7.18 0.49 7.19 0.46 6.6 + 3.3% 59+0.3
G209.79—19.80East <0.22 <0.24 0.36 5.49 0.23 0.66 5.43 0.41 5.41 0.37 5.8+ 0.6 2.1+£2.1 6.4+1.2
G209.79—19.80West <0.23 <0.24 0.31 5.82 0.52 1.12 5.72 0.63 5.74 0.56 5.9+0.3 3.9+1.0 1244+1.1
(G209.79—19.80West <0.23 <0.24 <o0.21 . <0.23 . e .
(G209.94—19.52North 0.39 8.13 0.13 0.27 8.10 0.22 0.73 8.02 0.57 1.45 7.95 1.27 8.03 0.60 6.3 +£0.2 6.4 +0.8 23.0+1.4
G209.94—19.52Southl < 0.26 <0.22 0.25 7.63 0.41 1.41 7.49 0.32 7.50 0.26 4.1 4+0.2 12.2 +£2.8 17.3£2.5
(G209.94—19.52South1 <0.24 0.40 8.12 0.10 0.27 8.18 0.32 1.51 8.15 0.46 8.11 0.37 8.9+ 0.5 2.44+0.9 14.6 £1.2
(G209.94—19.52South2 <0.23 <0.23 0.25 7.35 0.61 1.09 7.31 0.64 7.31 0.59 6.5+ 0.3 2.9+0.9 10.8 £1.0
G210.37—19.53North <0.22 < 0.20 0.28 6.42 0.24 0.72 6.37 0.35 6.38 0.27 4.2 +0.1 9.4+ 1.8 13.5+1.0
G210.37—19.53South <0.22 <0.21 0.48 5.99 0.91 1.00 5.61 0.69 5.68 0.72 6.5+ 0.4 2.24+0.9 8.4+ 0.8
(G210.49—19.79East1 0.25 8.62 0.47 < 0.20 0.84 8.87 0.90 1.35 8.86 1.06 8.84 0.76 21.8+ 0.4 0.6 £0.1 11.2 £0.2
G210.49—19.79East2 <0.21 <0.23 0.24 8.03 0.34 1.08 8.04 0.42 8.02 0.32 5.8+ 0.3 4.4+1.3 13.6 £1.4
G210.49—19.79East2 < 0.20 <0.23 0.59 10.45 0.82 1.90 10.23 0.92 10.30 0.74 8.7+0.3 3.24+0.4 19.0 £ 0.9
(G210.49—19.79West <0.21 <0.23 0.23 9.19 1.78 1.48 9.01 0.77 9.04 0.60 5.8+ 0.2 7.8+0.8 24.1+1.5
G210.82—19.47North1l <0.18 <0.19 < 0.22 1.30 5.29 0.49 5.30 0.44 7.7+0.3 2.7+ 0.7 13.5+0.9
(G210.82—19.47North2 <0.14 <0.15 0.35 5.20 0.27 1.01 5.21 0.36 5.21 0.35 21.24+04 0.5+0.1 8.8+ 0.2
(G210.97—19.33North <0.17 ... <015 <0.15 <0.16 ..
G210.97—19.33South1 0.42 2.94 0.38 < 0.23 0.77 2.90 0.43 0.58 2.87 0.40 2.87 0.38 4.3 +£0.2 5.1+1.9 8.0+ 1.2
G210.97—19.33South2 0.38 3.23 0.28 <0.21 0.48 3.21 0.85 0.35 3.23 0.86 6.4 + 3.21
(G210.97—19.33South2 < 0.20 <0.21 0.31 4.49 0.40 0.38 4.24 1.09 4.54 0.41 4.34+0.1 2.0+£0.6 3.2+0.2
G211.01—19.54North 0.27 6.10 1.17 0.27 6.12 0.87 1.07 6.07 0.76 1.89 6.03 0.79 5.86 0.83 8.7+ 0.2 3.1 +0.3 18.7 £ 0.6
G211.01—19.54South 0.27 5.83 0.95 0.19 5.87 0.90 0.63 5.87 0.82 1.62 5.72 1.01 5.76 0.70 7.2+0.1 4.54+0.4 19.8 £ 0.7
(G211.16—19.33Northl 0.28 3.54 0.37 0.26 3.45 0.41 1.11 3.48 0.53 0.64 3.37 0.61 3.42 0.44 4.140.1 74+1.5 10.0 £ 1.0
G211.16—19.33North2 0.17 3.22 0.55 < 0.14 0.95 3.44 0.54 1.01 3.49 0.70 3.52 0.46 4.9+0.1 7.7+ 1.0 16.6 £ 1.1
G211.16—19.33North3 0.18 3.28 0.40 <0.15 0.70 3.39 0.39 1.03 3.31 0.45 3.33 0.35 4.7+0.1 9.9+1.2 19.5+1.4
G211.16—19.33North4 <0.16 <0.15 0.42 4.52 0.71 0.55 4.59 1.01 6.2+ 3.1f cee s
G211.16—19.33North5 <0.15 <0.14 0.53 4.30 0.54 1.23 4.29 0.78 4.28 0.48 5.9+ 0.2 5.6 0.6 17.7+£0.9
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Table 3 (continued)

82 GHz CCS 94 GHz CCS HC3N NoH™T
SCUBA-2 core Tpeax  VisrR  Av  Tpeax VisrR  Av  Tpeak  Visk  Av  Tpeak  Visr,ca Avga  Visr,HFs AvHFs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)
1) (2) (3) 4) (5) (6) (7 (8) (9 (1o @y (12) (13) (14) (15) (16) [€X0) (18)

G211.16—19.33South <0.15 <0.16 <0.15 0.18 3.11 0.67 3.18 0.49 6.2+ 3.11 1.2+0.2
G211.47—19.27North < 0.26 0.36 4.10 0.12 0.93 4.00 0.63 1.22 3.99 0.97 4.01 0.52 5.0 £0.1 12.7 £ 0.3 28.6 + 0.6
G211.47—19.27South 0.32 5.42 0.89 <0.23 0.78 5.31 1.16 1.67 5.52 0.93 5.34 1.03 7.7+0.3 2.8+0.5 13.74+ 0.9
G211.72—19.25North <0.25 <0.23 0.66 3.51 0.43 1.16 3.49 0.44 3.48 0.38 5.9+ 0.3 4.4+1.3 14.0 £ 1.5
G211.72—19.25Southl 0.53 4.65 0.24 <0.27 0.59 4.28 0.19 0.42 4.31 0.42 4.32 0.40 8.4+0.5 0.7+£0.1 4.2+0.4
G212.10—19.15Northl < 0.26 <0.24 0.43 4.33 0.96 0.80 4.22 0.78 4.34 0.84 4.6 0.2 4.94+1.2 9.0t 1.1
G212.10—19.15North2 <0.24 <0.25 0.50 4.39 0.86 1.24 4.45 1.04 4.48 0.69 5.2 4+ 0.2 8.0+1.1 19.7 £ 1.6
(G212.10—19.15North3 1.30 4.30 0.53 0.94 4.25 0.37 2.06 4.20 0.63 0.82 4.13 1.30 4.16 0.55 4.3 4+0.2 12.7 £ 0.5 19.5 £ 2.5
G212.10—19.15South < 0.26 < 0.26 0.43 4.02 0.61 1.28 3.78 0.74 3.48 0.38 59+0.4 4.4+1.4 14.0+ 1.6
G212.84—19.45North 0.63 4.40 0.24 0.40 4.32 0.31 1.55 4.34 0.38 1.00 4.31 0.42 4.31 0.34 4.5 +0.2 11.5£2.5 19.9 £ 2.6
(G212.84—19.45South <0.25 <0.26 0.70 4.46 0.26 0.41 4.40 0.40 5.9 + 3.0f
G215.44—16.38 <0.25 0.41 11.40 0.11 0.96 11.38 0.49 0.74 11.42 0.42 11.40 0.34 4.6 £0.3 6.3 +2.1 11.6 £ 1.7
G215.87—17.62North <0.23 <0.22 <0.21 . . 0.26 9.28 0.89 9.26 0.46 4.2 +0.6 2.0+ 4.0 3.0+ 1.2
G215.87—17.62Middle 0.28 8.92 0.37 0.25 8.86 0.20 0.43 8.99 0.41 0.97 8.96 0.46 8.95 0.35 4.9 4+0.2 7.3+1.6 15.5 £ 1.7
G215.87—17.62South <0.23 <0.22 0.66 9.90 0.55 0.49 9.98 1.01 6.1 + 3.07

NoTE—ALII values are measured in a spectrum whose peak temperature is higher than 30. In the case of a peak temperature below 3o, the 30 level
is listed as an upper limit. Column 1: SCUBA-2 core name, Column 2-4: Peak temperature at the Ty scale, systemic velocity, Full Width at
Half Maximum (FWHM) inferred by Gaussian fitting to the spectrum of 82 GHz CCS line, respectively, Column 5-7: Same as Column 2-4 but
of 94 GHz CCS line, Column 8-10: Same as Column 2-4 but of HC3N, Column 11-13: Peak temperature at the T’y scale, systemic velocity, and
FWHM inferred by Gaussian fitting to the brightest hyperfine component of NoH¥ line, Column 14-18: Systemic velocity, FWHM, excitation

temperature (Tex), total line optical depth of all the hyperfine components (7), and Tant7 (= (Tex —

The)T) estimated through the

hyperfine structure fitting to seven components of the NoH™ line. In columns 16 and 17, ‘i’ indicates that the value is derived
from dust temperature.

LC



Table 4. Properties of c-C3Hz, DNC, HN'3C, and NoD™ lines

8¢

c-C3Ho DNC HN!3C N,D*t
SCUBA-2 core Tpeak Visr  Av Theak Visr  Av Theax VLsk  Av Tpeak Visr,ga Avga Visrurs AvHFs Tex T ToantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)
(1) (2) (3) (4) (5) (6) (7 (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)
(G190.15—13.75North <0.13 < 0.20 <0.15 <0.21 cee cee
G190.15—13.75South <0.13 <0.18 <0.14 <0.18
G191.90—11.21North < 0.12 <0.16 <0.13 <0.14
(G191.90—11.21South 0.38 10.49 0.49 0.44 10.59 1.00 0.11 10.52 0.76 0.16 10.73 0.26 7.443.77
G192.12—10.90North 0.77 10.02 0.59 0.52 10.15 0.89 0.18 9.99 0.99 0.19 10.01 0.35 6.5+ 3.2%
(G192.12—10.90South 0.21 10.11 0.54 <0.16 cee .- < 0.10 cee .- <0.13
G192.12—11.10 0.37 10.12 0.85 0.33 10.32 1.35 0.13 10.43 1.09 <£0.13 cee
G192.32—11.88North 0.47 12.14 0.64 0.69 12.13 1.02 0.23 12.31 0.60 0.18 12.02 0.68 8.7+ 4.3%
(G192.32—11.88South 0.54 12.09 0.74 0.80 12.18 0.93 0.29 12.25 0.71 0.29 12.21 0.56 12.20 0.49 8.7+ 4.3% 2.0+£0.1
G196.92—10.37 0.86 11.61 0.99 0.40 11.77 1.19 0.27 11.76 0.99 <0.17
G198.69—09.12North1 0.14 10.99 0.41 0.16 11.17 0.78 < 0.09 .. <0.11 cee cee
(G198.69—09.12North2 0.73 10.67 0.61 0.41 10.74 1.00 0.16 10.77 0.70 0.11 10.80 0.42 5.7+ 2.9%
G198.69—09.12South 0.91 11.07 0.82 0.38 11.22 1.05 0.22 11.22 0.87 < 0.10 cee
G200.34—10.97North 0.41 13.35 0.46 0.56 13.50 0.93 0.19 13.51 0.54 0.23 13.29 0.21 6.7 + 3.4%
(G200.34—10.97South 0.48 13.58 0.57 < 0.26 <0.19 <0.22
G201.52—11.08 0.22 9.20 0.45 <0.29 <0.21 < 0.26
G201.72—11.22 1.05 9.51 0.32 0.59 9.53 0.81 0.35 9.56 047 <0.24 ce
(G203.21—11.20East1 0.74 9.94 0.97 1.11 10.58 1.21 0.41 10.57 0.95 0.37 10.66 0.45 5.6 + 2.8%
G203.21—11.20East2 0.70 10.13 0.74 1.05 10.24 1.03 0.31 10.38 0.82 0.40 10.32 0.40 5.6 + 2.8%
G203.21—11.20West1 0.73 10.67 0.79 1.17 10.67 1.18 0.43 10.68 0.86 0.59 10.70 0.46 10.70 0.53 5.0+ 0.3 22+1.4 5.1 +£0.6
(G203.21—11.20West2 0.75 10.08 0.55 0.94 10.17 1.09 0.39 10.17 0.68 0.35 10.20 0.53 10.20 0.47 4.3 +0.3 2.1+£2.2 3.3+0.6
G204.4—11.3A2East 1.48 1.60 0.58 1.72 1.62 1.02 0.66 1.64 0.73 0.40 1.76 0.52 1.72 0.50 4.2+ 0.4 2.5+ 2.9 3.6 0.9
G204.4—11.3A2West 0.72 1.52 0.94 0.46 1.70 1.27 <0.21 0.24 1.26 0.34 1.22 0.53 5.6 + 2.8% 0.8 +0.3
G205.46—14.56Middlel 0.79 9.99 0.87 0.33 10.07 1.19 <0.17 <0.19
G205.46—14.56Middle2 1.06 10.25 0.68 0.35 10.25 1.04 0.29 10.39 0.61 <0.14
G205.46—14.56Middle3 0.90 10.03 0.80 0.33 10.16 1.09 0.22 9.97 095 <0.15 oo
(G205.46—14.56North3 0.49 10.04 0.91 0.61 10.16 1.01 0.26 10.14 0.83 0.16 10.24 0.46 6.2+ 3.11
G205.46—14.56North2 0.65 9.79 0.89 0.38 10.14 1.03 0.16 10.12 0.98 0.14 10.20 0.27 6.2+ 3.11
G205.46—14.56North1l 0.62 9.96 0.76 0.79 10.12 1.02 0.33 10.18 0.72 0.27 10.08 0.40 6.2+ 3.1%
G205.46—14.56Southl 0.33 10.33 1.29 0.28 10.19 1.50 0.27 10.44 0.97 <0.14
G205.46—14.56South2 0.83 10.46 0.58 0.49 10.51 0.90 0.35 10.56 0.62 <0.14 cee
G205.46—14.56South3 0.48 10.38 0.72 0.74 10.50 0.97 0.32 10.57 0.74 0.24 10.45 0.50 10.40 0.54 6.2+ 3.1% 1.3+0.1
G206.12—15.76 1.37 8.35 0.31 1.80 8.46 1.02 0.64 8.50 0.72 0.44 8.34 0.38 8.47 0.60 4.5+0.7 1.8+4.4 3.1+1.2
G206.21—16.17North < 0.32 0.56 9.89 0.79 <0.37 0.51 9.79 0.34 7.8+ 3.97
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Table 4 (continued)

c-C3Hsy DNC HN'3C NoDT
SCUBA-2 core Tpeak Visr Av  Tpeak VLsr Av  Tpeak VLsr Av  Tpeak  Visr,ga Avca Visr.urs Avnrs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (kms™1) (K) (km s™1) (K) (K)
1) (2) (3) (4) (5) (6) (7 (8) 9) (10)  (11) (12) (13) (14) (15) (16) [€X0) (18)
G206.69—16.60North 0.39 11.27 0.33 0.52 11.49 0.85 < 0.22 . . <0.24 . . cee cee ce ce cee
(G206.69—16.60South 0.34 11.98 0.64 0.39 12.01 0.95 <0.23 <0.22
G206.93—16.61East1 0.43 9.80 1.11 0.82 9.94 1.03 0.31 9.92 0.86 < 0.20
G206.93—16.61East2 0.30 9.63 1.03 0.28 9.77 0.62 0.18 9.82 0.65 < 0.20
(G206.93—16.61West1 1.19 9.29 0.95 0.35 9.70 1.11 0.34 9.44 1.08 <0.21 cee
(G206.93—16.61West3 0.98 9.28 0.95 0.94 9.49 1.02 0.65 9.47 0.87 0.20 9.42 0.28 8.4 + 4.2f
G206.93—16.61West4 0.36 10.05 1.26 0.53 10.23 1.08 0.22 10.32 0.51 0.20 10.19 0.42 10.30 0.49 8.4+ 4.2% 1.0£0.2
(G206.93—16.61Westh 0.15 9.38 2.31 0.49 9.25 0.95 <0.17 0.30 9.05 0.25 9.11 0.40 8.4+ 4.2% 1.8+ 0.1
G206.93—16.61West6 <0.14 <0.23 <0.18 < 0.20
G206.93—16.61West6 0.41 10.26 0.72 0.31 10.45 1.16 0.23 10.54 0.57 <0.20
G207.36—19.82North1 0.64 10.67 1.01 0.46 11.09 1.07 0.23 10.76 1.02 <0.23 cee
G207.36—19.82North2 0.55 11.10 0.56 1.07 11.36 0.90 0.24 11.25 0.68 0.34 11.32 0.54 11.30 0.43 5.9 + 3.07 2.7+0.5
G207.36—19.82North3 0.41 11.00 0.55 0.68 11.30 0.98 < 0.20 <0.21
G207.36—19.82North4 0.43 10.91 0.47 0.40 11.29 1.33 < 0.19 <0.21 cee
G207.36—19.82South 0.65 11.17 0.51 0.46 11.45 1.11 <£0.19 0.23 11.41 0.20 11.40 0.38 5.9+ 3.0t 1.0£0.3
G207.3—19.8A2Northl < 0.17 <0.24 <0.19 <0.22
G207.3—19.8A2North2 0.22 12.51 0.37 0.28 12.79 0.79 <0.18 <0.23
G207.3—19.8A2North3 <0.14 < 0.26 <0.18 <0.22
G207.3—19.8A2South < 0.20 <0.32 <0.24 <0.29
(G208.68—19.20North1 0.62 11.09 1.17 0.80 11.26 1.15 0.45 11.28 0.83 < 0.20
G208.68—19.20North2 0.50 11.12 1.16 1.44 11.27 0.95 0.63 11.28 0.75 0.82 11.21 0.49 11.20 0.44 4.9 + 0.2 4.3+1.2 9.5+ 0.9
(G208.68—19.20North3 0.47 10.69 1.71 1.02 11.25 1.07 0.36 11.32 1.23 0.45 11.17 0.49 11.10 0.45 4.6 +0.4 2.3+2.3 4.2 +0.8
(G208.68—19.20South 0.33 10.39 1.68 0.46 10.44 1.45 0.22 10.42 0.95 0.26 10.37 0.43 9.8 +4.91
G208.89—20.04East 1.74 8.72 0.51 1.21 8.88 0.90 0.73 8.88 0.58 0.38 8.82 0.42 6.4+ 3.2%
G209.05—19.73North 0.52 8.17 0.52 0.40 8.41 0.96 0.21 8.32 0.31 0.27 8.09 0.19 8.32 0.54 7.8 +3.9" 1.0+ 0.2
(G209.05—19.73South 0.81 7.79 0.38 0.65 7.95 0.94 0.21 7.95 0.52 0.26 8.04 0.23 7.8 +3.9" s
G209.29—19.65North1 <0.24 0.30 8.51 0.98 0.25 8.54 0.57 0.29 8.50 0.34 8.52 0.29 6.3+ 0.5 0.5+ 0.1 1.8+0.2
G209.29—19.65North2 < 0.18 <0.19 <0.15 <0.16
G209.29—19.65North2 <0.18 0.38 8.86 0.97 <0.15 0.16 8.77 0.48 8.77 0.52 8.6 + 4.3% 1.0+ 0.2
G209.29—19.65North3 <0.17 <0.18 0.16 8.62 0.84 <0.17 cee
(G209.29—-19.65South1 < 0.20 0.51 7.50 1.55 < 0.18 ce .. 0.20 7.20 0.97 7.34 0.95 8.6 + 4.3% 1.14+0.2
G209.29—19.65South2 0.16 8.32 1.13 0.44 7.75 1.49 0.20 7.7 0.95 <0.17 cee
G209.29—19.65South2 <0.16 0.26 9.03 0.48 0.20 8.96 0.87 0.21 8.85 0.48 8.6 + 4.3%
G209.29—-19.65South3 <0.19 0.39 7.57 0.74 <0.16 <0.16
G209.55—19.68Northl 0.35 7.45 1.10 0.50 7.25 1.02 0.34 7.41 0.75 <0.16 cee
G209.55—19.68North2 0.30 8.30 0.35 0.48 8.16 0.96 0.31 8.34 0.37 0.23 8.14 0.32 7.0+ 35"
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c-C3Hsy DNC HN'3C NoDT
SCUBA-2 core Tpeak Visr Av  Tpeak VLsr Av  Tpeak VLsr Av  Tpeak  Visr,ga Avca Visr.urs Avnrs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (kms™1) (K) (km s™1) (K) (K)
1) (2) (3) (4) (5) (6) (7 (8) 9) (10)  (11) (12) (13) (14) (15) (16) [€X0) (18)

G209.55—19.68North3 0.75 8.15 0.58 0.58 8.01 1.19 0.31 8.14 0.92 0.19 7.91 0.32 7.88 0.57 7.0+ 35" cee 1.0£0.2
G209.55—19.68Southl 0.43 7.43 0.75 0.74 7.43 0.89 0.35 7.53 0.64 0.24 7.50 0.41 7.41 0.52 7.0+ 35" 1.24+0.2
G209.55—19.68South3 0.84 8.14 0.57 0.84 8.13 0.93 0.45 8.22 0.64 0.26 8.06 0.47 8.04 0.47 7.0+ 3.5" 1.6 0.2
G209.77—19.40East1 0.67 8.12 0.55 0.72 8.00 0.84 0.45 8.13 0.74 0.25 8.00 0.26 7.96 0.47 7.0+ 35" 1.2+£0.2
G209.77—19.40East2 0.67 8.08 0.60 0.77 8.07 0.88 0.34 8.08 0.85 < 0.20 cee
G209.77—19.40East3 0.55 7.87 0.27 0.73 7.86 0.89 0.20 7.87 0.77 0.21 7.65 0.42 7.71 0.33 7.0+ 3.57 1.84+0.2
G209.77—19.40East3 0.46 8.38 0.28 0.49 8.50 0.32 0.21 8.31 0.41 <0.17
G209.77—19.40West 0.57 8.40 0.22 0.35 8.31 0.75 0.27 8.38 0.46 <0.18
G209.77—19.61East 0.44 8.06 0.31 0.26 7.66 0.21 <0.18 <0.19
G209.77—19.61West 0.31 7.28 0.36 0.45 7.18 0.93 <0.18 <0.17
G209.79—19.80East 0.86 5.57 0.37 0.21 5.36 0.75 <0.17 <0.18 cee
G209.79—19.80West 0.86 5.83 0.70 0.84 5.77 1.12 0.38 5.86 0.71 0.25 5.72 0.39 5.69 0.42 6.9 + 3.57 1.44+0.2
G209.79—19.80West 0.44 7.05 0.35 <0.17 .- <0.17 . . <0.18 cee ce ce cee
(G209.94—19.52North 0.89 7.99 0.80 1.50 7.95 1.12 0.68 8.05 0.79 0.39 7.97 0.57 7.97 0.56 4.0 £0.2 3.2+2.2 4.0 £0.8
G209.94—19.52Southl 0.74 7.63 0.39 1.18 7.92 1.19 0.49 7.60 0.49 0.23 7.41 0.55 8.1+ 4.0t
(G209.94—19.52South1 0.86 8.20 0.43 1.24 8.14 0.83 0.55 8.15 0.51 0.37 8.05 0.44 8.06 0.41 8.1+ 4.0t 2.4+0.2
(G209.94—19.52South2 0.68 7.52 0.67 0.46 7.38 1.23 0.21 7.53 1.01 <0.17
G210.37—19.53North 0.56 6.37 0.32 0.61 6.49 0.79 0.19 6.42 0.35 <0.19 cee
G210.37—19.53South 0.79 5.82 1.02 0.66 5.99 1.22 0.26 5.96 1.26 0.27 5.47 0.28 5.57 0.47 7.0+ 35" 1.24+0.2
(G210.49—19.79East1 0.96 8.59 0.88 0.57 8.66 1.09 0.27 8.85 1.09 <0.20 cee
G210.49—19.79East2 0.38 7.90 0.43 0.67 8.13 0.73 0.27 8.10 0.49 0.27 8.09 0.25 8.08 0.33 5.9+ 3.0t 1.7+£0.2
G210.49—19.79East2 1.36 10.30 0.73 0.53 10.47 1.15 0.34 10.42 094 <0.19 cee cee ce ce cee
(G210.49—19.79West 0.64 9.08 0.97 0.89 9.31 1.18 0.44 9.16 0.85 0.24 9.03 1.03 9.24 0.67 5.9+ 3.01 1.8+ 0.2
G210.82—19.47North1l 0.47 5.31 0.76 0.82 5.43 0.98 0.21 5.47 1.12 0.45 5.33 0.49 5.34 0.41 8.1+ 4.0t 3.44+0.2
(G210.82—19.47North2 0.74 5.15 0.39 1.00 5.34 0.92 0.29 5.36 0.67 0.37 5.25 0.25 5.24 0.28 8.1 + 4.0t 2.5+0.2
(G210.97—19.33North 0.16 3.78 0.69 <0.16 <0.17 <0.17
G210.97—19.33South1l 1.12 2.87 0.41 <0.38 < 0.30 < 0.36
G210.97—19.33South2 0.69 3.27 0.89 0.49 3.34 0.27 0.40 3.10 0.27 <0.34
(G210.97—19.33South2 0.80 4.54 0.43 0.89 4.47 0.75 <0.33 <0.34 cee
G211.01—19.54North 1.15 5.96 1.01 0.87 5.96 1.33 0.46 5.98 0.95 0.27 5.79 1.41 7.3+ 3.67
G211.01—19.54South 0.90 5.78 0.78 0.75 5.82 1.13 0.52 5.85 0.78 0.25 5.66 0.74 5.79 0.78 4.4+ 0.5 1.1 +2.7 1.8+ 0.5
G211.16—19.33Northl 0.93 3.25 0.58 0.35 3.52 0.84 0.29 3.44 0.68 <0.15
G211.16—19.33North2 1.09 3.35 0.63 0.75 3.57 1.11 0.39 3.48 0.85 0.23 3.63 0.41 3.56 0.38 7.14+1.8 0.4+12.1 1.6£0.7
G211.16—19.33North3 1.34 3.25 0.43 0.96 3.48 1.09 0.46 3.36 0.68 0.37 3.38 0.54 3.38 0.45 5.6 + 0.6 1.1+2.5 3.0+ 0.6
G211.16—19.33North4 0.83 4.49 0.86 0.69 4.54 1.23 0.28 4.57 1.39 0.22 4.47 0.59 4.52 0.35 4.7+ 0.6 0.9+34 1.9+ 0.6
G211.16—19.33North5 0.84 4.19 0.76 1.06 4.36 1.01 0.50 4.26 0.69 0.42 4.40 0.43 4.37 0.37 4.3+ 0.3 2.6 + 2.0 4.0 £0.7
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Table 4 (continued)

c-C3Hsy DNC HN'3C NoDT
SCUBA-2 core Tpeak Visr Av  Tpeak VLsr Av  Tpeak VLsr Av  Tpeak  Visr,ga Avca Visr.urs Avnrs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (kms™1) (K) (km s™1) (K) (K)
1) (2) (3) (4) (5) (6) (7 (8) 9) (10)  (11) (12) (13) (14) (15) (16) [€X0) (18)

G211.16—19.33South 0.24 3.19 0.53 < 0.18 <0.16 . . <0.17 cee cee ce ce cee
G211.47—19.27North 0.63 3.96 0.72 0.91 4.21 1.18 0.48 4.17 0.72 0.27 4.18 0.46 4.18 0.56 6.2+ 3.11 2.0+0.4
G211.47—19.27South 0.36 5.12 1.49 0.60 5.26 1.34 0.34 5.39 1.03 < 0.17
G211.72—19.25North 0.74 3.50 0.55 0.75 3.55 0.99 0.31 3.54 0.52 <0.17
G211.72—19.25Southl 0.44 4.49 0.69 0.45 4.30 1.00 0.35 4.32 0.43 <0.15
G212.10—19.15Northl 0.48 4.21 0.66 1.34 4.49 1.28 0.30 4.54 1.18 0.41 4.67 0.55 4.52 0.82 6.0 £ 0.5 09+1.5 2.9+0.5
G212.10—19.15North2 0.38 4.38 1.00 0.54 4.54 1.15 0.33 4.54 0.86 0.18 4.41 0.81 5.4+ 2.7%
(G212.10—19.15North3 1.07 4.07 0.76 0.80 4.34 1.27 0.44 4.38 0.86 0.21 4.45 0.33 s s 6.8 +3.4% s
G212.10—19.15South 0.60 3.90 0.74 0.87 3.98 1.06 0.34 3.98 0.83 0.31 3.82 0.56 3.91 0.72 5.4 +2.77 2.1+0.2
G212.84—19.45North 0.83 4.32 0.39 0.79 4.34 0.87 0.44 4.39 0.61 0.28 4.30 0.38 4.38 0.35 5.9 + 3.0% 1.7+ 0.2
(G212.84—19.45South 0.36 4.48 0.33 <0.21 <0.17 <0.19
G215.44—16.38 1.22 11.21 0.42 0.99 11.46 0.89 0.44 11.47 0.62 <0.18
G215.87—17.62North 0.64 9.31 0.22 <0.21 e . < 0.20 .. <0.21 cee cee cee cee cee cee
G215.87—17.62Middle 0.98 8.95 0.36 0.62 9.07 0.94 0.32 9.10 0.63 0.25 8.96 0.37 9.00 0.38 6.1+ 3.0t 1.7+ 0.2
G215.87—17.62South 0.74 9.90 0.64 0.66 10.01 1.04 0.34 10.01 0.83 0.17 10.01 0.50 10.10 0.80 6.1+ 3.0t 0.7+ 0.2
SCOPEG139.12—-03.23 0.12 -31.72 1.85 <0.11 < 0.09 <0.10
SCOPEG159.21—-20.13 0.91 6.33 0.95 1.44 6.44 1.18 0.69 6.39 0.89 0.66 6.44 0.61 6.47 0.51 5.7+ 0.2 2.2+0.7 6.5+ 0.4
SCOPEG159.18—20.09 1.02 6.23 0.88 1.90 6.18 1.23 0.85 6.17 0.87 0.50 6.02 0.83 6.11 0.82 6.5+ 3.2% 3.24+0.1
SCOPEG159.22—20.11 1.05 6.55 1.36 2.58 6.82 1.57 0.93 6.77 1.19 1.19 6.65 0.94 6.71 0.83 9.8+ 0.2 1.44+0.2 9.5+0.3
SCOPEG162.46—08.67 0.55 -1.28 1.00 0.34 -1.23 1.04 0.22 -1.35 0.58 0.15 -1.39 0.33 6.1+ 3.0t
SCOPEG162.48—08.68 0.51 -1.37 0.76 0.44 -1.29 0.89 0.23 -1.39 0.56 0.17 -1.37 0.45 cee ce 6.1+ 3.0t
SCOPEG171.50—14.91 2.34 6.28 0.39 1.23 6.52 1.14 0.74 6.46 0.69 0.50 6.54 0.37 6.55 0.34 4.5+ 0.2 2.8+ 1.3 4.9+0.5
SCOPEG172.88+02.26 0.92 -17.39 1.36 0.52 -17.35 1.56 0.34 -17.28 1.23 0.29 -17.36 0.58 -17.40 0.72 5.8+ 2.9% 1.6 0.1
SCOPEG172.88+02.27 0.65 -18.27 1.78 0.52 -17.43  2.24 0.21 -17.45 2.14 0.25 -16.89 1.58 -17.30 1.79 5.8 + 2.9% 1.0£0.1
SCOPEG172.89+02.27 0.20 -18.20 0.64 < 0.08 < 0.09 < 0.09 cee
SCOPEG172.89+02.27 0.73 -16.73  0.97 0.88 -16.65 1.46 0.36 -16.65 0.92 0.25 -16.74 2.00 -16.70 1.07 5.8+ 2.9% 1.6 0.1
SCOPEG173.174+02.36 0.25 -20.63 1.12 0.16 -20.55 1.46 < 0.12 <0.12
SCOPEG173.174+02.36 0.49 -18.85 1.02 0.28 -18.73 1.48 0.21 -18.70 1.71 <0.12
SCOPEG173.18+402.35 0.10 -21.25 0.63 0.13 -20.98 1.45 < 0.12 <0.11 cee
SCOPEG173.18402.35 0.54 -18.96 1.31 0.40 -18.96 1.73 0.33 -18.83 1.57 0.14 -19.13 0.94 7.4+ 37"
SCOPEG173.194+02.35 0.65 -19.55 1.51 0.43 -19.42 1.92 0.32 -19.32 1.52 0.15 -19.27 0.94 7.4+ 37" ce cee
SCOPEG178.27—00.60 0.34 -0.88 0.76 0.49 -0.67 1.11 0.15 -0.79 0.66 0.24 -0.84 0.53 -0.78 0.58 4.0 £0.2 1.6 2.1 2.0+04
SCOPEG178.28—00.60 0.24 -1.04 0.74 0.27 -0.93 1.13 0.17 -1.00 0.35 0.16 -1.06 0.58 6.0 + 3.07
SCOPEG195.71—-02.32 0.36 3.42 1.38 0.45 4.01 1.67 0.11 3.98 1.45 0.13 4.19 0.58 6.1+ 3.01
SCOPEG195.74—02.30 0.41 4.02 1.58 0.71 4.46 1.72 0.16 4.37 1.41 0.16 4.89 1.03 6.1+ 3.0t s
SCOPEG202.30+02.53 0.19 7.88 1.69 0.30 8.36 1.24 0.13 8.19 0.95 0.15 7.98 0.43 8.25 0.84 7.3+ 3.6" 0.7 +£0.1
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48

c-C3H» DNC HN!3C N,D™T
SCUBA-2 core Tpeax VLSR Av Tpeak VLsSrR Av Tpeak VLsr Av Tpeak  VLsrR,cA Awvca ViLsr,HFS AUHFS Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (kms™1) (K) (km s™1) (K) (K)
1) (2) (3) (4) (5) (6) (7 (8) 9) (10)  (11) (12) (13) (14) (15) (16) [€X0) (18)
SCOPEG202.31+02.52 0.17 7.07 2.18 0.25 7.49 2.23 <0.10 cee cee 0.11 7.97 0.42 cee 7.3+ 3.67 cee cee
SCOPEG202.32+02.53 0.11 5.39 0.55 <0.11 < 0.10 < 0.09 s
SCOPEG202.32+02.53 0.35 7.06 0.82 0.70 7.11 1.19 0.14 7.14 0.91 0.20 7.05 0.63 7.3+ 3.67 cee cee
SCOPEG006.01+36.74 0.81 2.32 0.25 1.30 2.43 0.82 0.45 2.38 0.51 0.61 2.43 0.31 2.43 0.27 6.3+ 0.4 1.6+1.2 5.6 0.6
SCOPEGO001.37+20.95 1.44 0.68 0.44 1.99 0.82 0.92 0.82 0.78 0.51 0.68 0.77 0.39 0.78 0.36 5.2+0.3 2.8+1.3 7.0+0.8
SCOPEG010.194-02.41 0.19 5.68 1.20 < 0.16 <0.16 <0.17
SCOPEGO005.91—-00.95 <0.17 <0.26 <0.19 <0.23
SCOPEG005.88—01.01 0.24 12.40 1.53 0.21 12.44 0.83 <0.14 <0.16
SCOPEG005.92—00.99 0.21 12.43 1.57 <0.22 <0.15 <0.17
SCOPEG005.92—00.99 0.20 15.29 2.00 <0.21 <0.15 <0.17
SCOPEG005.90—01.01 0.18 12.36 2.19 <0.20 <0.14 <0.16
SCOPEG005.90—01.01 0.20 15.72 1.37 <0.19 <0.14 <0.16
SCOPEG005.91—-01.02 0.18 11.24 0.40 <0.17 <0.15 <0.18
SCOPEG005.91—01.02 < 0.14 <0.17 <0.15 <0.18
SCOPEGO017.38+402.26 0.24 10.74 0.70 0.17 10.87 1.04 0.15 10.87 0.64 <0.17
SCOPEGO017.384+02.25 0.20 10.84 1.39 0.17 10.74 1.33 <0.13 <0.13
SCOPEGO017.37+02.24 0.26 10.52 1.33 0.16 10.83 1.32 0.18 10.54 1.01 <o0.13 e ce
SCOPEGO017.36+02.23 0.32 10.31 1.32 0.20 10.41 1.06 0.23 10.36 1.55 0.14 9.98 0.33 9.93 0.35 7.7+ 3.9" 0.9+0.2
SCOPEGO014.20—-00.18 0.19 37.19 0.77 <0.15 <0.15 <0.16
SCOPEG014.20—00.18 <0.13 <0.15 0.16 39.27 0.68 < 0.16
SCOPEGO014.23—-00.17 0.15 37.50 278 <0.15 0.20 37.54 1.97 <0.14
SCOPEGO014.18—00.23 0.16 39.29 0.96 <0.12 cee 0.18 39.23 0.43 <0.12
SCOPEG014.18—-00.23 0.24 40.46 0.79 0.12 40.60 1.77 0.18 40.60 1.03 < 0.12
SCOPEGO014.71—-00.15 0.48 40.89 1.98 < 0.23 <0.21 < 0.26
SCOPEGO014.72—00.20 0.26 37.53 1.30 0.21 37.44 0.30 0.23 37.62 1.54 <0.20
SCOPEG014.69—00.22 < 0.13  --- < 0.20 <0.16 <0.18
SCOPEGO014.71—-00.22 0.35 36.97 1.60 <0.20 0.24 37.31 2.14 <0.18
SCOPEGO014.11—-00.57 0.30 20.50 3.76 0.28 20.67 3.65 0.24 20.11 3.32 <0.17
SCOPEG014.23—00.51 0.33 19.65 2.69 0.34 19.62 2.60 0.21 19.33 2.61 <0.17
SCOPEG016.93+00.28  0.19  24.24 220 < 0.21 <0.19 <0.23
SCOPEGO016.93+00.27 0.25 24.08 230 <0.18 cee <0.15 ce <0.16
SCOPEG016.93+00.25 0.41 24.18 0.98 0.29 24.52 1.50 0.21 24.37 0.86 < 0.16
SCOPEGO016.934+00.25 0.18 26.04 0.88 < 0.17 <0.14 <0.16
SCOPEGO016.93+00.24 0.33 24.28 1.23 0.20 24.88 0.39 0.20 24.53 0.63 <0.16
SCOPEG016.93+00.24 0.28 26.28 0.77 0.17 26.19 0.49 0.19 26.40 0.56 < 0.16
SCOPEGO016.92+00.23 0.20 24.19 298 <0.15 <0.15 <0.16

Table 4 continued



Table 4 (continued)

c-C3H» DNC HN!3C N,D™T
SCUBA-2 core Tpeax VLSR Av Tpeak VLsSrR Av Tpeak VLsr Av Tpeak  VLsrR,cA Awvca ViLsr,HFS AUHFS Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (kms™1) (K) (km s™1) (K) (K)
1) (2) (3) (4) (5) (6) (7 (8) 9) (10)  (11) (12) (13) (14) (15) (16) [€X0) (18)
SCOPEGO016.93+00.22 0.33 23.74 1.34 0.44 23.74 1.15 0.25 23.77 1.39 < 0.15 .. cee cee cee cee cee cee
SCOPEG016.30—00.53 <0.18 < 0.26 0.20 38.04 0.72 <0.23
SCOPEG016.34—00.59 0.35 41.25 1.85 < 0.18 0.25 41.34 2.36 <0.18
SCOPEGO016.38—00.61 0.27 41.37 1.41 <0.17 0.16 41.44 2.35 <0.17
SCOPEG016.42—00.64 0.33 40.42 1.23 < 0.16 0.25 40.64 1.22 < 0.17
SCOPEG016.42—00.64 0.19 42.04 1.30 < 0.16 0.22 42.22 0.37 <0.17
SCOPEGO017.22—01.46 <0.15 <0.19 <0.15 <0.17
SCOPEGO017.21-01.47 0.15 34.21 1.98 < 0.19 <0.16 <0.16
SCOPEG023.63+00.59 0.17 96.72 0.68 <0.17 <0.14 <0.16
SCOPEGO023.69+00.59 0.13 97.69 283 <0.16 0.17 97.92 2.61 <0.16
SCOPEG024.02+00.24 <0.15 <0.17 <0.15 <0.15
SCOPEG024.02400.21 0.12 105.80 2.55 < 0.14 <0.13 <0.14
SCOPEGO023.32—00.29 0.13 102.10 2.53 < 0.16 0.24 102.47 1.69 <0.17
SCOPEG026.50+00.71 0.23 48.18 2.86 < 0.20 0.15 48.75 248 <0.17
SCOPEG037.92+02.14 0.14 34.29 0.85 <0.11 0.08 34.32 0.75 < 0.10
SCOPEGO033.74—00.01 0.24 106.00 2.93 0.12 105.89 2.50 0.26 106.07 3.06 < 0.11
SCOPEG039.74+01.99 0.43 30.61 1.06 0.24 30.66 1.40 0.16 30.64 0.98 < 0.10
SCOPEG035.48—-00.29 0.24 42.95 1.02 0.18 42.83 1.26 < 0.13 <0.14 ce
SCOPEGO035.48—00.29 0.52 45.29 1.26 0.53 45.63 1.42 0.36 45.48 1.15 0.18 45.77 0.76 45.70 0.68 7.0+ 35" 1.24+0.1
SCOPEG035.52—00.27 0.55 45.51 1.79 0.46 45.97 2.14 0.31 45.82 1.96 < 0.12 cee
SCOPEGO035.48—00.31 0.47 44.85 1.63 0.50 45.03 1.64 0.31 44.99 1.72 0.19 44.88 0.95 7.0+ 3.5"
SCOPEG034.75—01.38 0.41 45.68 2.18 0.30 45.95 2.13 0.33 45.74 214 <0.13
SCOPEG035.36—01.77 0.14 42.25 3.25 <0.13 0.11 42.40 0.64 <0.12
SCOPEGO035.36—01.78 0.20 42.41 2.28 0.24 42.68 1.19 < 0.09 <0.10
SCOPEGO035.35—01.80 0.16 41.87 2.32 0.11 41.97 1.90 <0.08 <0.10 ce
SCOPEGO057.11+403.66 0.47 12.08 0.55 0.51 12.28 1.04 0.28 12.21 0.78 0.18 12.12 0.48 12.20 0.47 5.9 + 3.01 1.14+0.1
SCOPEG057.10+03.63 0.94 11.97 0.59 0.59 12.11 1.04 0.35 12.03 0.81 0.14 11.90 0.33 12.10 0.61 5.9+ 3.0t 0.6 £0.1
SCOPEG069.80—01.67 0.44 12.29 1.73 0.39 12.47 1.34 0.27 12.47 1.59 < 0.11 ce
SCOPEG069.81—-01.67 0.70 11.81 1.39 0.36 11.95 1.44 0.30 11.95 1.36 0.10 11.71 0.40 7.1+ 35"
SCOPEG070.40—01.39 0.31 11.98 1.11 0.16 12.08 1.18 0.18 12.05 0.99 < 0.09 cee
SCOPEG074.10400.11 0.44 -2.52 1.66 0.19 -2.21 2.31 0.17 -2.19 1.75 0.10 -1.77 0.67 -2.20 1.33 6.2 +3.11 0.3+0.1
SCOPEGO074.11+400.11 0.39 -1.14 2.60 0.34 -0.65 2.25 0.15 -0.95 2.45 0.14 -0.54 0.61 -0.88 1.80 6.2+ 3.11 0.5+0.1
SCOPEGO082.36—01.83 0.60 4.23 0.59 0.55 4.46 1.01 0.31 4.43 0.77 0.18 4.54 0.42 5.7 + 2.91
SCOPEG082.40—01.84 0.77 5.48 0.60 0.52 5.50 1.32 0.33 5.47 0.96 0.19 5.40 0.55 5.7+ 2.9%
SCOPEG082.41—-01.84 0.50 4.69 0.87 0.84 4.92 1.09 0.40 4.98 1.09 0.26 4.88 0.60 4.90 0.60 5.7+ 2.91 1.7+ 0.1
SCOPEGO082.42—01.84 0.39 5.50 0.93 0.65 5.17 1.25 0.33 5.26 1.16 0.24 4.91 0.59 5.10 0.92 6.1 +£0.1 0.44+0.1 1.4+0.1

Table 4 continued
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Table 4 (continued)

¥e

c-C3Hsy DNC HN'3C NoDT
SCUBA-2 core Tpeak Visr  Av  Theak VLsr Av  Tpeak Visk Av Tpeak  Visr,ga Avga Visr,HFs AvHFs Tex T TantT
(K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (km s™1) (K) (K)
(1) @ G @ ()6 (M (& (9 (0 () (2 (3 (14 (15 (16) (17) (18)
SCOPEG091.86+04.17 0.68 -3.78 0.61 0.32 -3.64 1.08 0.23 -3.68 0.80 <0.12 cee cee cee cee cee cee
SCOPEG091.86+04.17 0.30 -1.27 0.22 <0.13 <0.13 <0.12
SCOPEG091.85+04.12 1.11 -2.85 0.89 0.59 -2.74 1.41 0.33 -2.74 1.04 0.15 -2.81 0.73 -2.71 0.66 84+1.6 0.2+£10.6 1.14+0.3
SCOPEG092.03+03.93 0.11 -1.82 0.37 < 0.10 < 0.10 < 0.08 cee cee cee
SCOPEG092.27+03.79 0.59 -2.48 1.40 0.46 -2.16 1.42 0.34 -2.31 1.35 0.18 -2.08 0.67 -2.08 0.70 4.3 +0.1 0.8 +£0.1 1.24+0.1
SCOPEGO087.06—04.19 0.54 5.38 0.56 0.43 5.33 0.79 0.21 5.39 0.60 0.09 5.14 0.45 5.27 0.38 7.2+ 3.67 0.6 £0.1
SCOPEG089.64—06.62 0.90 12.27 0.63 0.46 12.33 1.00 0.21 12.30 0.80 0.12 12.61 0.34 5.6 + 2.87
SCOPEG105.37+09.84 0.15 -9.94 1.32 0.23 -9.59 1.48 0.14 -9.56 1.34 < 0.11
SCOPEG105.41+09.88 < 0.08 <0.10 < 0.10 <0.10 cee
SCOPEG093.53—04.26 0.80 4.31 0.90 0.73 4.41 1.19 0.45 4.37 1.08 0.19 4.09 0.94 4.21 0.73 5.5 + 2.87 1.4+0.1
SCOPEG093.54—04.28 0.69 4.04 0.82 0.72 4.20 1.20 0.34 4.12 1.02 0.20 4.00 1.01 4.09 0.68 5.5+ 2.8% 1.3+0.1
SCOPEG107.16+405.45 0.47 -10.26  0.80 0.85 -10.08 1.23 0.29 -10.12  0.69 0.23 -10.23 0.44 7.9+ 4.0f
SCOPEG107.30+05.64 0.39 -11.10 1.76 0.33 -11.11 1.48 0.22 -11.16 1.56 < 0.09 cee
SCOPEG107.18+405.43 0.54 -10.80 0.93 0.30 -10.74 1.34 0.25 -10.72  0.88 0.10 -11.10 0.58 7.9+ 4.0f
SCOPEG109.81+402.70 0.40 -9.13 1.18 0.38 -9.02 1.21 0.19 -9.02 0.86 < 0.10

NoTE—AIl values are measured in a spectrum whose peak temperature is higher than 30. In the case of a peak temperature below 30, the 30
level is listed as an upper limit. Column 1: SCUBA-2 core name, Column 2-4: Peak temperature at the T\ scale, systemic velocity, Full Width
at Half Maximum (FWHM) inferred by Gaussian fitting to the spectrum of c-C3Hs line, respectively, Column 5-7: Same as Column 2-4 but
of DNC, Column 8-10: Same as Column 2-4 but of HN*3C, Column 11-13: Peak temperature at the Tx scale, systemic velocity, and FWHM
inferred by Gaussian fitting to the brightest hyperfine component of NyD™ line, Column 14-18: Systemic velocity, FWHM, excitation temperature
(Tex), total line optical depth of all the hyperfine components (7), and Tant7T (= (Tex — Thg)7) estimated through the hyperfine
structure fitting to seven components of the NyDV line. In columns 16 and 17, ‘1’ indicates that the value is derived from dust

temperature.



Table 5. Column density, column-density ratio, Mach number, and integrated intensity ratio of NoD*, NoH', DNC, HN'3C, CCS, and HC3N molecules

SCUBA-2 core N(NsDt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) fljg;gi; DN NNGH) NGO M B
(1011 Cm72) (1012 cmfz) (1011 cm72) (1011 Cm72) (1011 Cmfz) (1011 cmfz)

1) (2) (3) 4) (5) (6) (7) (8) 9) (10) (11) (12) (13)
G190.15—13.75North < 15.0 <1.8 <48 <38 < 53.0 <62.0 e
G190.15—13.75South <13.0 1.0+ 0.1F <4.2 <35 < 51.0 < 65.0 <1.30 >0.2 >0.2 0.6 +0.1
G191.90—11.21North <94 <14 <34 <28 < 25.0 < 24.0
G191.90—11.21South 5.5+ 3.0" 6.9+ 1.3 20.0 + 10.0 3.5+1.8 <23.0 <22.0 0.08+0.05 5.7+4.1 > 3.0 >3.1 0.7+0.1 45405
G192.12—10.90North 8.8 + 4.6 3.7+ 0.6 22.0 + 11.0 8.1+4.1 30.0 + 16.0 79.0 +£40.0  0.24+0.13 2.7+1.9 12407 05402 0.8+0.1 2.140.2
(G192.12—10.90South <85 <14 <34 <23 6.6 4+ 4.2 < 28.0 <21
G192.12—11.10 <85 5.1+0.9 20.0 + 10.0 6.3+ 3.2 < 25.0 <27.0 <0.17 3.2+2.3 > 2.0 >1.9 1.440.2 2.74+0.4
G192.32—11.88North 17.0 + 8.71 11.0+ 1.6 34.0 + 17.0 6.5+ 3.3 < 21.0 < 18.0 0.15+0.08 5.2+3.7 > 5.2 >6.1 1.14+0.2 4.0+0.4
(G192.32—11.88South 16.0 & 0.87 9.6 4+ 1.0 36.0 + 18.0 9.5+4.8 < 20.0 37.0+19.0  0.17+0.02 3.8+27 >4.8 26+1.4 09401 3.040.2
G196.92—10.37 <11.0 10.0 £ 1.2 22.0 + 11.0 12.0+6.1 < 28.0 140.0 £ 71.0 <0.11 1.8+1.3 > 3.6 0.7+04 15+0.2 1.3+0.1
G198.69—09.12North1 <72 1.7+0.5 > 5.4% <22 < 36.0 < 45.0 < 0.42 >25 >0.5 >0.4 0.9+0.3 >1.1
(G198.69—09.12North2 >6.1% 3.040.8 > 18.0% > 5.0% < 36.0 > 28.0% >0.20 <3.6 >0.8 <11 1.040.3 2.6+ 0.3
G198.69—09.12South <70 12.0+1.4 > 18.0% > 8.7t < 35.0 > 71.0* <0.06 <21 >34 <17 1.240.1 1.74+0.1
G200.34—10.97North 6.5+ 3.7 7.5+0.8 25.0 + 13.0 48+2.6 < 28.0 50.0 +26.0  0.09+0.05 5.2+3.9 >2.7 1.5+0.8 0.8+0.1 4.1+0.7
(G200.34—10.97South < 14.0 7.0+£1.2 <57 <44 < 27.0 49.0 + 25.0 <0.20 > 2.6 14408 1.0+0.2
G201.52—11.08 <17.0 <15 <6.4 <48 < 26.0 < 33.0
G201.72—11.22 < 16.0 3.54+0.5 24.0 + 12.0 8.0+4.1 <29.0 61.0 + 31.0 < 0.46 3.0+2.1 > 1.2 0.6+0.3 05+0.1 2.240.3
G203.21—11.20East1 > 23.0% 11.0 + 1.4 > 70.0% > 18.0¢ > 34.0% > 45.0% >0.21 <3.9 <3.2 <24 1.6 +0.2 2.740.2
G203.21—11.20East2 > 22.0t 7.4+0.9 > 56.0% > 12.0% < 40.0 > 18.0% > 0.30 <47 >1.9 <41 0.9+0.1 3.3+0.3
(G203.21—11.20West1 48.0+ 5.6 16.0 + 0.5 > 74.0% > 18.0F < 38.0 > 37.0% 0.30 £ 0.04 <4.1 > 4.2 <4.3 1.0 £0.1 2.940.2
(G203.21—11.20West2 32.0+5.8 15.0 &+ 2.0 > 52.0% > 13.0% > 18.0% > 33.0% 0.21 + 0.05 < 4.0 <83 <45 1.040.1 3.040.2
(G204.4—11.3A2East 38.0+9.5 14.0 £ 0.9 > 100.0¥ > 24.0F > 14.07 > 120.0% 0.27 £+ 0.07 <4.2 <10.0 <1.2 1.0+ 0.1 2.940.1
G204.4—11.3A2West 7.5 +2.8% 8.2+ 1.6 > 26.0* <5.2 < 44.0 > 41.0% 0.09 + 0.04 > 5.0 >1.9 <20 1.74+0.3 >2.3
(G205.46—14.56Middlel < 13.0 > 14.0% > 18.0% <41 < 34.0 > 37.0% < 0.09 >4.4 >4.1 <38 >1.9
G205.46—14.56Middle2 <92 7.940.6 > 16.0% > 8.2% < 22.0 > 40.0% <0.12 <20 > 3.6 <20 1.4+0.1 1.8+0.2
G205.46—14.56Middle3 <9.9 11.0 £ 0.7 > 16.0% > 9.6% < 21.0 > 38.0F < 0.09 <1.7 >5.2 <29 1.5 +0.1 1.3+£0.1
(G205.46—14.56North3 > 9.9% 10.0 £ 0.6 > 29.0* > 10.0% < 21.0 < 34.0 >0.10 <29 >4.8 >29 1.440.1 2.440.2
G205.46—14.56North2 > 5.1% 8.240.2 > 18.0% >7.1% <22.0 > 35.0% > 0.06 <25 >3.7 <23 1.74+0.1 2.2+0.2
(G205.46—14.56North1 > 15.0% 15.0 £ 0.8 > 39.0* > 11.0% <23.0 > 29.0% >0.10 <35 >6.5 <52 1.140.1 2.64+0.2
(205.46—14.56South1 < 9.4 27.0+ 0.9 > 19.0* > 12.0% > 13.0% > 75.0% < 0.04 <16 <20.8 <3.6 2.4+0.1 1.34+0.1
(G205.46—14.56South2 <9.0 11.0+ 0.5 > 20.0% > 10.07 > 18.0F > 64.07 <0.08 <20 <6.1 <1.7 0.940.1 1.6 £0.1
(G205.46—14.56South3 11.0 + 0.8f 9.8+ 0.6 > 35.0% > 11.0% < 22.0 > 29.0F 0.11 4 0.01 <3.2 > 4.5 <34 1.2+0.1 2.5+ 0.2
G206.12—15.76 37.0 + 14.0 > 110.0% > 23.0% <48 3.0+0.3
G206.21—16.17North 25.0 + 13.01 21.0 +11.0 <88 >24 > 1.0
(G206.69—16.60North < 16.0 44405 21.0 + 11.0 < 5.0 < 18.0 18.0 £ 9.7 <0.36 >4.2 >24 24+1.4 0.640.1 >1.8
(G206.69—16.60South < 15.0 6.8+ 1.0 16.0 + 8.1 <5.3 < 17.0 11.0 + 6.0 <0.22 > 3.0 .0 6.2+35 0940.1 >1.3

Table 5 continued
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Table 5 (continued)

&
SCUBA-2 core N(N.Dt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) xg;gi; Sl NGH) NOGHD M S
(1011 Cm_2) (1012 Cm_2) (1011 cm_2) (1011 cm_g) (1011 Cm_z) (1011 Cm_z)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
(206.93—16.61East 1 < 14.0 180401  41.0+21.0  13.0+6.6 <150 220+ 11.0 <0.08 32+23 > 120  82+41 13+01  28+03
G206.93—16.61East2 < 13.0 2.7+0.17 7.8+ 4.0 5.1 +2.7 <17.0 < 15.0 <0.48 1.5+ 1.1 >1.6 >1.8 1.0+ 0.1 1.1+0.2
(1206.93—16.61West1 < 14.0 9.440.2 170486  17.0+8.6 <17.0 73.0 + 37.0 <0.15 1.040.7 > 5.5 13407 14401  08+0.1
(3206.93—16.61West3 774447 220411 48.0+240 280+ 14.0 <15.0 180.04£90.0  0.0440.02 1.7+1.2 >147 12406 11401 13401
(206.93—16.61West4 8.5+ 1.71 53407  26.0+13.0  5.1+27 < 16.0 <15.0 0.16+0.04 5.1+3.7 >3.3 >35 11401  38+0.7
G206.93-16.61Wests 120+ 0.71 82408  22.0+11.0 <3.9 < 14.0 < 15.0 0.15+£0.02  >56 >5.9 >55 14401 >2.2
(3206.93—16.61West6 < 14.0 <12 <5.0 <4.0 < 16.0 < 14.0
(206.93—16.61West6 <14.0 6.0+0.5 16.0 £ 8.2 6.0+ 3.1 < 16.0 <14.0 <0.23 2.7+ 1.9 > 3.8 >43  1.0+01  23+04
@207.36—19.82North1 < 16.0 9.9+ 0.1 > 22,0t > 11.0f < 28.0 > 63.0f <0.16 <20 > 3.5 <16 23401 18403
@207.36-19.82North2  19.0+3.57  8.6+0.8 > 50.0° > 7.4t < 28.0 > 31.0 0224005  <G6.8 > 3.1 <28 09401  49+06
G207.36—19.82North3 < 14.0 7.0+1.0 > 32.0 <ar <29.0 > 6.9% <0.20 > 6.8 >2.4 <101  1.4402 > 2.6
G207.36—19.82North4 <14.0 71412 > 24.0t <46 < 30.0 < 36.0 <0.20 >5.2 >04 >20  1.6+03 >23
@207.36—19.82South 6.3+ 1.97 5.740.8 > 23.0¢ <46 < 28.0 > 23.0! 0114004  >5.0 >2.0 <25 07401 > 24
G207.3—19.8A2Northl <15.0 > 1.8t <55 <46 <20.0 > 5.2t <0.83 > 0.6 <35
G207.3—19.8A2North2 <16.0 184017 > 9.8 <44 < 30.0 < 35.0 <0.89 >22 > 0.6 >05  0.8+0.1 >0.8
(G207.3—19.8A2North3 < 15.0 <1.2 <5.9 <42 < 28.0 < 32.0
@207.3—19.8A2S0uth <21.0 2.5+ 0.5 <76 <58 <31.0 <30.0 <0.84 >0.8 >08  0.9+02
(1208.68—19.20North1 < 14.0 180408  46.0+23.0  18.0+9.1 <14.0 140.0 £ 70.0 <0.08 2.6+ 1.8 >12.9 13406 11401  2.0+0.1
(208.68—19.20North2  75.047.1  67.04+1.2 7504380  24.0+12.0 <15.0 60.04+30.0 0114001 31422 >447 112456 06401 21401
@208.68-19.20North3  36.0+£6.9  58.0+1.4 5604280  21.0+11.0 <14.0 10004500 0.06+0.01 27+1.9 >414 58429 11401 21401
G208.68-19.20South  16.0+831 250401  31.0+16.0  9.6+4.9 < 14.0 57.04£20.0 0064003 3.2+23 >17.0 44422 15401  2.5+0.3
(208.89—20.04East > 22.0¢ 190415 > 57.0 > 22.01 <34.0 > 84.0¢ > 0.12 <26 > 5.6 <23 07401  1.9+0.1
©209.05—19.73North 8.9+ 1.8" 3.3+0.1 17.0+ 8.6 3.0+ 1.6 <26.0 <25.0 0274006 5.7+4.2 >1.3 >13  06+01  45+1.1
©200.05—19.73South 7.0 + 4.31 34402 2004150  4.9+26 < 28.0 30.0+£16.0 0234013 59+4.4 >1.2 11406 07401 48408
@209.29-19.65Northl 85409  14.0+7.00  13.0+6.7 6.6+ 3.4 <16.0 < 14.0 0.06+0.03 2.0+1.4 > 8.8 > 10.0 17403
G209.29—19.65North2 < 11.0 3.7+ 0.1 <4.1 <34 < 16.0 < 16.0 < 0.30 > 2.3 > 2.3 0.4+0.1
@200.20-19.65North2 9.0+ 1.87  5.1+0.17 17.0 £ 8.6 <33 < 16.0 < 16.0 0.184£0.04  >52 > 3.2 >32 04401 >2.0
(G209.29—19.65North3 <11.0 4.1+0.6 <3.8 6.2+ 3.2 <17.0 < 15.0 <0.27 <0.6 >2.4 > 2.7 1.1+0.2 <15
@209.29-19.65S0uthl  18.0+3.37  17.041.0  37.0419.0 <4.0 <14.0 <15.0 0114002  >9.2 >12.1 >11.3 24401 > 3.8
©200.20—19.65S0uth2 <12.0 150412  300+15.0 87445 < 14.0 < 15.0 <0.08 34425 > 10.7 >100 19402  2.1+0.3
@209.29-19.65S0outh2  14.0+7.47  9.9+1.2 5.6+2.9 8.0+ 4.1 <15.0 <15.0 0.144+0.08 07405 > 6.6 >6.6 06+01  0.6+0.1
©209.29—19.65South3 <11.0 7.340.8 13.0+ 6.6 <3.7 <14.0 <15.0 <o0.15 > 3.5 > 5.2 >49 11401 > 1.6
©200.55—19.68North1 <11.0 220+£1.2 2404120 120461  12.0+6.4 <220 <0.05 20414 183498  >100 16401 16402
(209.55-19.68North2 9.9 + 5.31 44401 2204110  54+28 <19.0 <23.0 0234012 41429 >2.3 >19 05401  29+03
@209.55-19.68North3 9.4 + 1.97 98408  33.04+17.0 140471 140475 36.0+19.0 0104002 24417 70438 27+15 09+01  1.7+0.2
@200.55-10.68S0uthl  10.0+1.70  16.0+1.0  33.0+17.0  11.0+5.6 <21.0 41.04£21.0  0.06+001 3.0422 >17.6 39420 13401  2.6+0.2
@209.55-19.6850uth3  12.0+ 157  15.040.7  41.0+21.0  14.0+7.1 <21.0 57.0420.0  0.08+0.01 29421 >7.1 26413 08401 22402
©209.77—19.40East1 89+ 150 100408  30.0+150  17.0486  12.0+6.6 54.0+27.0 0054001 18413 158+87 35+1.8 0.6+01  1.5+0.1
G200.77—19.40East2 <13.0 91407 3504180 140471 <19.0 49.0 + 25.0 <0.14 2.5+ 1.8 >48 19410 09401 19402
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Table 5 (continued)

SCUBA-2 core N(N.Dt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) xg;gi; Sl NGH) NOGHD M S
(1011 Cm_2) (1012 Cm_2) (1011 cm_2) (1011 cm_g) (1011 Cm_z) (1011 Cm_z)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
G209.77—19.40East3 9.6+ 1.11 3.8+0.4 33.0 4 17.0 7.0 + 3.6 < 20.0 18.0 £ 9.5 0.25+0.04 4.7+3.4 > 1.9 21+1.1 0.3=+0.1 4.1+0.7
G209.77—19.40East3 <12.0 1.9+0.1F 7.4+3.8 4.0+2.1 < 20.0 14.0+7.5 <0.63 1.9+1.4 >0.9 14407 05+0.1 1.940.5
G209.77—19.40West <12.0 5.8+0.5 12.0+6.1 5.7 + 3.0 7.6 +4.4 16.0 + 8.6 <0.21 21+1.5 76+45 3.6+20 0.3+0.1 2.140.3
G209.77—19.61East <12.0 2.6 +1.3% 2.4+1.3 <4.2 <22.0 19.0 & 10.0 <0.46 > 0.6 > 1.2 1.4+1.0 e >0.4
G209.77—19.61West <11.0 3.2 +0.2f 19.0 + 9.6 <41 <23.0 18.0+9.9 <0.34 > 4.6 >1.4 1.84+1.0 0.9+0.1 >1.9
G209.79—19.80East <12.0 2.9+0.5 7.0+3.6 <38 < 22.0 20.0 + 11.0 <0.41 >1.8 >1.3 14408 0.7+0.1 >0.7
G209.79—19.80West, 9.8 + 1.41 8.4+ 0.8 50.0 £ 25.0 13.0 + 6.6 < 23.0 38.0+20.0 0.12+0.02 3.8+27 > 3.7 22+1.2 1.0+0.1 2.940.2
G209.79—19.80West <12.0 <12 <36 <38 <23.0 < 24.0
(G209.94—19.52North 52.0 + 10.0 16.0 = 1.0 100.0 £ 50.0  28.0 4 14.0 7.7+4.3 74.0+37.0  0.33+0.07 3.6+25 20.8+11.7 22411 1.040.1 2.340.1
G209.94—19.52South1 17.0 + 8.91 7141.0 76.0 + 38.0 12.0 £+ 6.0 < 19.0 16.0 £ 8.5 0.24+0.13 6.3+4.5 > 3.7 44+24 0440.1 3.14+0.2
G209.94—19.52Southl 16.0 & 1.31 6.6+ 0.5 57.0 + 29.0 14.0 + 7.0 < 18.0 14.0+7.5 0.24 +£0.03 4.1+2.9 >3.7 4.7+26 0.6+0.1 1.94+0.1
(G209.94—19.52South2 <12.0 7.6 £0.7 26.0 + 13.0 9.5+4.8 <17.0 25.0 + 13.0 <0.16 2.7+1.9 >45 3.0+1.6 1.040.1 2.240.2
G210.37—19.53North <13.0 5.8+ 0.4 23.0 + 12.0 3.0+ 1.6 <21.0 15.0 + 8.0 <0.22 77 £5.7 >2.8 3.9+21 0440.1 3.1+0.7
G210.37—19.53South 9.5+ 1.6 7.1+0.7 40.0 + 20.0 15.0 + 7.6 < 21.0 100.0 £50.0 0.13+0.03 2.7+1.9 >34 0.7+04 1.340.1 1.9+ 0.2
G210.49—19.79East1 < 14.0 17.0+0.3 > 29.0% > 14.0% > 16.0% > 120.0% <0.08 <21 < 10.6 <14 1.54+0.1 1.74+0.2
G210.49—19.79East2 9.2+ 1.1% 5.4+0.6 > 23.0% >6.1% < 28.0 > 11.0% 0.17 4 0.03 <38 >1.9 <49 0.6 +0.1 1.9+0.3
(G210.49—19.79East2 < 13.0 17.0+ 0.8 > 28.0% > 15.0% < 27.0 > 72.0% <0.08 <1.9 >6.3 <24 1.5+0.1 1.5 +0.1
(G210.49—19.79West 20.0 + 2.27 18.0+1.1 > 52.0% > 18.0% < 28.0 > 57.0% 0.11 +0.01 <29 > 6.4 <32 1.240.1 2.240.1
G210.82—19.47North1 23.0 + 1.47 7.1+£0.5 40.0 + 20.0 10.0 £+ 5.1 < 14.0 < 18.0 0.324+0.03 4.0+2.9 >5.1 >3.9 0.74+0.1 2.9+0.3
G210.82—19.47North2 12.0 + 1.01 6.1+0.1 48.0 + 24.0 9.0+ 4.6 <11.0 16.0 + 8.2 0.20+0.02 5.3+38 >5.5 3.842.0 0.5+0.1 3.8+ 0.4
G210.97—19.33North < 11.0 <0.8 <34 < 3.9 < 18.0 < 20.0
G210.97—19.33Southl < 26.0 4.6+£0.7 <88 <74 > 21.0% > 45.0% <0.56 <22 <1.0 0.7+0.1
(G210.97—19.33South?2 < 24.0 > 3.3% >6.1% > 5.2% > 14.07 > 53.0 <0.73 <1.2 <24 <0.6 1.440.4
G210.97—19.33South?2 < 24.0 2.040.1 > 33.0% < 8.0 <220 > 16.0% < 1.20 >4.1 >0.9 <1.2 0.84+0.1 > 1.7
G211.01—19.54North 51.0 + 26.01 19.0 £ 0.6 59.0 &+ 30.0 22.0 + 11.0 56.0 +28.0  200.0 +100.0 0.27+0.14 2.7+1.9 34+1.7 09405 15+0.1 1.940.1
G211.01—19.54South 27.0+ 7.5 16.0 £ 0.6 42.0 +21.0 20.0 + 10.0 45.0 + 23.0 110.0 £55.0 0.17+0.05 2.1+1.5 3.6+ 1.8 1.54£0.7 1.340.1 1.6+0.1
G211.16—19.33North1 < 10.0 71407 > 13.0% > 9.2} > 14.0% > 89.0% <0.14 <14 <5.1 <0.8 0.84+0.1 1.140.1
G211.16—19.33North2 10.0 + 4.4 10.0 £ 0.7 > 40.0% > 16.0% > 12.0¢ > 75.0F 0.10 £ 0.04 <25 <83 <1.3 0.940.1 1.9+0.1
G211.16—19.33North3 22.0 + 4.4 9.3+ 0.7 > 53.0% > 15.0% > 9.3% > 38.0F 0.24 4 0.05 <35 <10.0 <24 0.6+ 0.1 2.34+0.1
G211.16—19.33North4 12.0 + 3.8 > 6.2% > 41.0% > 18.0¢ < 18.0 > 40.0% <0.19 <23 >34 <16 2.0+0.1
G211.16—19.33North5 31.0+5.4 10.0+£0.5 > 55.0% > 17.0¢ <17.0 > 38.0% 0.31 4 0.06 <3.2 >5.9 <26 0.940.1 2.240.1
G211.16—19.33South <12.0 0.7 +0.1% <4.0 <38 < 18.0 <22.0 <1.71 >0.4 >0.3 0.94+0.2
G211.47—19.27North 18.0 + 3.61 19.0 + 0.4 > 53.0% > 17.0f < 31.0 > 86.0% 0.10 £ 0.02 <3.1 > 6.1 <22 1.0+0.1 2.5+0.2
G211.47—19.27South <11.0 17.0+ 1.1 > 38.0% > 16.0% > 38.0F > 130.0% <0.07 <24 <45 <1.3 2.140.1 1.7+0.1
G211.72—19.25North <11.0 6.4+0.7 > 36.0% > 7.5% < 30.0 > 39.0% <0.17 <48 >2.1 <1.6 0.7+0.1 3.6+ 0.4
G211.72—19.25South1 <10.0 2.040.2 > 21.0% > 7.1t > 17.0% > 15.0% < 0.50 <3.0 <1.2 <13 0.74+0.1 2.0+0.2
G212.10—19.15North1 39.0 + 6.7 11.0+ 1.3 > 97.0% > 16.0* <42.0 > 68.0% 0.35 4 0.07 <6.1 >26 <16 1.840.2 4.0+0.3
G212.10—19.15North2 > 19.0% 17.0+1.4 > 29.0% > 13.0* < 40.0 > 74.0% >0.11 <22 > 4.2 <23 1.54+0.1 1.74+0.1
G212.10—19.15North3 9.6 +5.11 16.0 + 2.1 53.0 + 27.0 19.0+9.6  200.0 £100.0 1100.0 +550.0 0.06 +0.03 2.8 + 2.0 0.8+04 01401 12402 2.0+0.1
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Table 5 (continued) g
SCUBA-2 core N(N.Dt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) xg;gi; Sl NGH) NOGHD M S
(1011 Cm_2) (1012 Cm_2) (1011 cm_2) (1011 cm_g) (1011 Cm_z) (1011 Cm_z)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
G212.10—19.15South 25.0 + 2.47 6.4+ 0.7 > 46.0% > 13.0% < 44.0 > 44.0% 0.39 + 0.06 <35 > 1.5 <15 0.840.1 2.6+ 0.2
(G212.84—19.45North 9.8+ 1.2F 9.7+1.3 > 33.0% > 13.07 > 22.0F > 110.0% 0.10 £ 0.02 <25 <4.4 <0.9 0.6 £0.1 2.0 £0.2
(G212.84—19.45S0uth < 13.0 > 1.8% <4.7 < 4.0 < 34.0 > 28.0¢ <0.72 > 0.5 <0.6
G215.44—16.38 < 13.0 5.5+ 0.8 > 44.0% > 13.0% < 32.0 > 71.0¢ <0.24 < 3.4 > 1.7 <0.8 0.6+ 0.1 2.7+ 0.2
G215.87—17.62North < 14.0 2.240.9 <48 <48 <29.0 < 33.0 <0.64 >0.8 > 0.7 0.9+ 0.4 e
G215.87—17.62Middle 10.0 £+ 1.21 7.240.8 > 27.0% > 9.4+ > 14.0% > 24.0% 0.14 4 0.02 <29 <5.1 <3.0 0.74+0.1 2.440.2
G215.87—17.62South 9.2+ 2.6" > 5.5% > 33.0¢ > 13.0% <29.0 > 52.0¢ <0.17 <25 >1.9 <1.1 1.9+0.1
SCOPEG139.12—03.23 <73 <26 <23
SCOPEG159.21—20.13 56.0 + 3.4 > 97.0t > 31.0¢ <3.1 2.240.1
SCOPEG159.18—20.09  43.0 & 1.37 660.0 + 330.0  48.0 & 24.0 13.8 +9.7 2.54+0.1
SCOPEG159.22—20.11  140.0 + 4.4 670.0 + 340.0  64.0 & 32.0 10.5+ 7.5 2.840.1
SCOPEG162.46—08.67 > 6.6+ > 16.0% > 5.8% <238 1.9+0.2
SCOPEG162.48—08.68 > 10.0% > 18.0% > 5.9% < 3.1 2.4+0.2
SCOPEG171.50—14.91 32.0 £3.3 > 78.0% > 27.0% <29 2.1+0.1
SCOPEG172.88402.26  19.0 + 1.2F > 37.0% > 19.0% <1.9 1.4+0.1
SCOPEG172.88402.27  30.0 & 3.07 > 54.0% > 20.0% <27 2.1+0.1
SCOPEG172.89+02.27 <6.0 <18 <20
SCOPEG172.89402.27  29.0 + 1.8" > 64.0% > 16.0% < 4.0 2.840.1
SCOPEG173.17+02.36 < 8.0 9.7+5.0 <26 > 3.7 >1.2
SCOPEG173.17+02.36 < 8.0 18.0+ 9.1 16.0 + 8.1 1.1+0.8 1.14+0.1
SCOPEG173.18+02.35 <74 8.0+4.1 <26 >3.1 > 1.0
SCOPEG173.18402.35  17.0 + 8.8 32.0 4+ 16.0 24.0 £+ 12.0 1.3+£0.9 0.94+0.1
SCOPEG173.19402.35  19.0 + 9.8" 37.0 £ 19.0 23.0 £+ 12.0 1.6 +£1.2 1.34+0.1
SCOPEG178.27—00.60 27.0£5.4 > 25.0% > 4.4% <5.7 4.74+0.6
SCOPEG178.28—00.60 > 12.0% > 13.0% > 2.7t <4.8 3.5+0.7
SCOPEG195.71—02.32 > 10.07 > 34.0% > 7.1% <4.8 3.3+ 0.4
SCOPEG195.74—02.30 > 22.0¢ > 58.0% > 10.0* <538 41+0.3
SCOPEG202.30+02.53 9.6 + 1.4F 17.0 £ 8.5 5.6 4+ 2.9 3.0+ 2.2 2.540.3
SCOPEG202.314+02.52 6.0 + 3.2F 24.0 + 12.0 <22 > 10.9 > 4.9
SCOPEG202.32+02.53 <6.0 <23 <22
SCOPEG202.32+02.53  17.0 £ 8.67 41.0 4+ 21.0 5.9+ 3.0 6.9+ 5.0 5.4+ 0.5
SCOPEG006.01436.74 25.0 £ 2.7 > 59.0% > 11.0% <54 3.2+ 0.2
SCOPEG001.37+20.95  43.0 +4.9 380.0 +£190.0  26.0 & 13.0 14.6 + 10.3 3.44+0.1
SCOPEG010.19+02.41 <12.0 <35 <36
SCOPEG005.91—00.95 < 15.0 <57 <43
SCOPEG005.88—01.01 < 11.0 7.6+3.9 <3.1 >25 >1.0
SCOPEG005.92—00.99 <12.0 <47 <33
SCOPEG005.92—00.99 <11.0 <4.6 <33
SCOPEG005.90—01.01 < 11.0 <4.2 < 3.0
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Table 5 (continued)

SCUBA-2 core N(N.Dt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) xg;gi; Sl NGH) NOGHD M S
(1011 Cm_2) (1012 Cm_2) (1011 cm_2) (1011 cm_g) (1011 Cm_z) (1011 Cm_z)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
SCOPEG005.90—01.01 <100 <1 <3.0 -
SCOPEG005.91—01.02 <12.0 <36 <34
SCOPEG005.91—01.02 <12.0 <36 <34
SCOPEGO17.38402.26 <11.0 7.6 + 4.0 44+23 17413 1.6+0.3
SCOPEGO17.38402.25 < 8.6 9.6+ 4.9 <28 >34 > 1.6
SCOPEGO17.37402.24 <82 0.2 4+4.7 84443 11408 0.9+ 0.1
SCOPEGO017.36402.23 4.9+ 1.11 9.2+4.7 16.0 + 8.1 0.6+ 0.4 0.5+0.1
SCOPEG014.20—00.18 <11.0 <32 <34
SCOPEG014.20—00.18 <11.0 <3.2 49426 <07 <08
SCOPEG014.23—00.17 <91 <33 18.0+9.1 <0.2 <03
SCOPEG014.18—00.23 <77 <25 34+18 <0.7 <10
SCOPEG014.18—00.23 <77 0.3+48 8.5+ 4.3 11408 0.6+ 0.1
SCOPEG014.71—00.15 <180 <5.0 <48
SCOPEG014.72—00.20 <13.0 28+1.5 16.0 + 8.1 0.2+0.1 0.1+0.1
SCOPEG014.69—00.22 <12.0 <43 <36
SCOPEG014.71—00.22 < 12.0 <4.3 24.0 +12.0 <0.2 <0.3
SCOPEG014.11—00.57 <11.0 46.0423.0  37.0+19.0 1.240.9 1.0+ 0.1
SCOPEG014.23—00.51 <11.0 30.04£20.0  25.0+13.0 1.6+1.1 1.240.1
SCOPEG016.93400.28 <15.0 <46 <43
SCOPEG016.93400.27 <11.0 <3.9 <34
SCOPEG016.93400.25 <11.0 19.0 + 9.6 8.4+43 2.3+ 1.6 1.6+0.2
SCOPEG016.93400.25 <11.0 <3.7 <32
SCOPEG016.93400.24 <11.0 34+18 5.8+ 3.0 0.6+ 0.4 1.0+0.2
SCOPEG016.93400.24 <11.0 3.6+ 2.0 48425 0.840.6 12403
SCOPEG016.92+400.23 <10.0 <33 <33
SCOPEG016.93400.22 < 10.0 23.0+12.0  16.0+8.1 14410 14401
SCOPEG016.30—00.53 < 16.0 <6.0 6.8+ 3.5 <0.9 <14
SCOPEG016.34—00.59 <12.0 < 4.0 27.0 + 14.0 <o.1 <02
SCOPEG016.38—00.61 <12.0 <3.7 17.0 £ 8.6 <0.2 <04
SCOPEG016.42—00.64 <11.0 <35 140+ 7.1 <0.2 <04
SCOPEG016.42—00.64 <11.0 <35 3.7+1.9 <0.9 <04
SCOPEG017.22—01.46 <13.0 <48 <41
SCOPEG017.21—01.47 <13.0 <47 <45
SCOPEG023.63-4-00.59 <11.0 <39 <33
SCOPEG023.69400.59 <12.0 <36 22.0 + 11.0 <02 <03
SCOPEG024.02400.24 <11.0 <3.7 <35
SCOPEG024.02400.21 <96 <3.0 <29
SCOPEG023.32—00.29 <11.0 <35 18.0+£9.1 <0.2 3
SCOPEG026.50+00.71 <12.0 <43 17.0 + 8.6 <03 4
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Table 5 (continued) =
SCUBA-2 core N(N.Dt)  N(NoHY) N(DNC) N(HN'3C) N(CCS) N(HC3N) ggjggi; Sl NGH) NOGHD M S
(1011 Cm_2) (1012 cm_2) (1011 cm_2) (1011 cm_g) (1011 Cm_z) (1011 cm_z)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
SCOPEG037.92+02.14 <6.2 <22 28+1.5 <0.8 . <12
SCOPEG033.74—00.01 <73 13.0 + 6.6 36.0 + 18.0 0.440.3 0.3+0.1
SCOPEG039.74+01.99 <6.5 15.0 + 7.6 7.0+3.5 21+1.5 1.7+0.2
SCOPEG035.48—00.29 <93 9.6+ 4.9 <29 > 3.3 > 1.6
SCOPEG035.48—00.29  13.0 £ 1.17 36.0 + 18.0 20.0 + 10.0 1.8+1.3 1.4+0.1
SCOPEG035.52—00.27 <17.7 46.0 £ 23.0 29.0 £ 15.0 1.6 £ 1.1 1.2 +£0.1
SCOPEG035.48—00.31  23.0 + 12.01 39.0 + 20.0 25.0 & 13.0 1.6+ 1.1 1.34+0.1
SCOPEG034.75—01.38 <8.2 29.0 + 15.0 34.0 + 17.0 0.9+ 0.6 0.74+0.1
SCOPEG035.36—01.77 <8.1 <29 3.1+1.6 <0.9 <1.3
SCOPEG035.36—01.78 <6.4 13.0+ 6.5 < 2.0 > 6.5 >25
SCOPEG035.35—01.80 <6.2 8.7+4.4 <19 > 4.6 >1.7
SCOPEGO057.11+03.66 8.1+0.7F > 24.0* > 10.0% <24 2.04+0.2
SCOPEGO057.104-03.63 6.2 + 1.07 > 29.0% > 13.0% <22 1.7+ 0.1
SCOPEG069.80—01.67 <72 24.0 + 12.0 20.0 + 10.0 1.2+0.8 0.9+0.1
SCOPEG069.81—01.67 5.4 +£2.97 23.0 £ 12.0 19.0 £ 9.5 1.2+£0.9 1.0 £0.1
SCOPEG070.40—01.39 < 6.2 > 8.2} > 8.1t < 1.0 0.8+0.1
SCOPEG074.104-00.11 7.6 +2.57 > 19.0% > 13.0% <15 0.9+0.1
SCOPEG074.11400.11  14.0 + 2.8" > 34.0% > 17.0% < 2.0 1.6 £0.1
SCOPEG082.36—01.83 > 10.0% > 26.0% > 11.0% <24 1.7+ 0.1
SCOPEG082.40—01.84 > 14.07 > 32.0% > 15.0% <21 1.6 £0.1
SCOPEG082.41—-01.84  17.0 £ 1.07 > 45.0% > 21.0¢ <21 2.240.1
SCOPEG082.42—01.84  21.0+ 1.5 > 38.0% > 18.0% <21 1.7+0.1
SCOPEG091.864-04.17 < 8.0 > 15.0% > 8.4+ <1.8 1.54+0.2
SCOPEG091.86+04.17 <8.2 <29 < 3.0
SCOPEG091.85+04.12 12.0 + 3.3 > 39.0% > 16.0% <24 1.94+0.1
SCOPEG092.03+03.93 <5.7 <21 <24
SCOPEG092.27+03.79 18.0+ 1.5 > 30.0% > 21.0¢ <14 1.1+0.1
SCOPEG087.06—04.19 3.7+0.6 15.0+ 7.5 5.9 =+ 3.0 2.5+1.8 2.0+0.2
SCOPEG089.64—06.62 > 5.4% > 21.0% > 7.6% <28 2.34+0.2
SCOPEG105.37+09.84 <6.9 15.0 £ 7.6 8.3+ 4.2 1.8 +1.3 1.7+0.2
SCOPEG105.41+09.88 <6.7 <22 <22
SCOPEG093.53—04.26  17.0 + 1.27 > 42.0% > 23.0% <18 1.440.1
SCOPEG093.54—04.28  15.0 £+ 1.27 > 41.0% > 16.0* <26 1.9+0.1
SCOPEG107.16+05.45  14.0 £ 7.1% 52.0 + 26.0 9.4+4.7 5.5+ 3.9 3.74+0.3
SCOPEG107.304-05.64 < 6.2 > 22.0% > 16.0% <14 1.3+0.1
SCOPEG107.18+05.43 7.4+ 3.97 18.0 £ 9.0 10.0 £ 5.0 1.8+1.3 1.5 +0.1
SCOPEG109.81402.70 < 6.7 > 21.0% > 7.4% <28 2.1+0.2

NoTE—AIl values are listed for the source whose peak temperature is higher than 3o.

Column 1: SCUBA-2 core name, Column 2-7: Column

densities of NoDT, NoHT, DNC, HN'3C, 82 GHz CCS, and HC3N, Column 8-11: Ratio of the column densities, Column 12: Mach number of
NoH' line, and Column 13: Integrated intensity ratio of DNC to HN!2C lines. ‘i’ indicates that the column density is derived
from dust temperature and ‘}’ indicates the lower limit when the assumed Ty is too low to constrain the upper bound.
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Table 7. Minimum, maximum, mean, and median of column-density ratios of N2D+/N2H+, DNC/HNIP’C7 NoH*/CCS, and NoH* /HC3N for 207 SCUBA-2

cores in different environments

Environment Source % % % %
min. max. mean median min. max. mean median min. max. mean median min. max. mean median
Both 0.04 0.4 0.2 0.2 0.7 7.7 3.3 3.0 0.8 20.8 8.7 7.0 0.1 11.2 2.7 2.1
Orion region  Starless core 0.06 0.3 0.2 0.2 0.7 7.7 4.0 4.0 7.6 7.6 7.6 7.6 0.6 8.2 3.2 2.4
Protostellar core  0.04 0.4 0.2 0.1 1.0 5.7 2.9 2.7 0.8 20.8 8.9 5.3 0.1 11.2 2.4 1.5
Both 0.08 0.2 0.1 0.2 1.8 5.7 4.0 3.8 1.2 1.2 1.2 1.2 0.5 2.6 1.3 1.4
A Orionis Starless core
Protostellar core  0.08 0.2 0.1 0.2 1.8 5.7 4.0 3.8 1.2 1.2 1.2 1.2 0.5 2.6 1.3 1.4
Both 0.05 0.4 0.2 0.1 0.7 7.7 3.4 2.9 0.8 20.8 9.7 7.3 0.1 11.2 2.9 2.2
Orion A Starless core 0.06 0.3 0.2 0.2 0.7 7.7 4.0 4.1 7.6 7.6 7.6 7.6 1.1 4.7 2.8 2.2
Protostellar core  0.05 0.4 0.2 0.1 1.8 4.0 2.8 2.7 0.8 20.8 10.0 7.0 0.1 11.2 2.9 2.4
Both 0.04 0.3 0.2 0.2 1.0 5.1 2.6 2.7 cee cee e e 0.6 8.2 3.3 1.9
Orion B Starless core 0.15 0.2 0.2 0.2 3.0 5.1 3.8 3.2 s e e e 0.6 8.2 4.3 4.3
Protostellar core  0.04 0.3 0.2 0.2 1.0 2.7 1.7 1.6 S S S e 1.2 1.3 1.3 1.3
Both 0.2 2.3 1.2 1.2
Galactic plane  Starless core e e cee S 0.6 2.3 1.2 0.8
Protostellar core cee e cee cee 0.2 2.1 1.2 1.2
Both 0.6 14.6 4.5 1.8
High latitudes  Starless core cee e S S 6.9 14.6  10.8 10.8
Protostellar core cee cee s cee 0.6 13.8 3.6 1.8
High latitudes Both cee cee ce cee 1.8 14.6 7.3 6.2
(<1.1 kpe) Starless core e e S S 6.9 14.6 10.8 10.8
Protostellar core s s cee cee 1.8 13.8 6.2 4.3

NOTE—Only cores where both column densities are successfully estimated are considered. The NoH', CCS, and HC3N data are available for only
the Orion region.
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A vertical line

indicates a systemic velocity. A horizontal line represents 0 K in T scale. For the NoH' and N3D™ emission, the cyan

line represents the hyperfine structure fitting to result.
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