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Abstract Gravitational accretion accumulates the original mass fifocess is crucial for us to understand
the initial phases of star formation. Using the specific lirgeofiles in optically thick and thin lines, we
searched the clumps with infall motion from the Milky Way Igilag Scroll Painting (MWISP) CO data in
previous work. In this study, we selected 133 sources as-aauiple for further research and identification.
The excitation temperatures of these sources are betw@and 38.5 K, while the Hcolumn densities are
between10?! and10%® cm~2. We have observed optically thick lines HE@L-0) and HCN (1-0) using
the DLH 13.7-m telescope, and found 56 sources with a blulg@and no red profile in these two lines,
which are likely to have infall motions, with a detectioneatf 42%. This suggests that using CO data to
restrict the sample can effectively improve the infall déiten rate. Among these confirmed infall sources
are 43 associated with Class 0/ young stellar objects (Y&l 13 which are not. These 13 sources are
probably associated with the sources in the earlier ewmiaty stage. In comparison, the confirmed sources
that are associated with Class 0/1 YSOs have higher exaitaéimperatures and column densities, while
the other sources are colder and have lower column denditiest infall velocities of the sources that we
confirmed are between 10 to 10° kms~!, which is consistent with previous studies.
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1 INTRODUCTION self-absorption of the optically thick line to shift sligyto
. the red. In this case, the line produces a double-peaked pro-

The study of star formation shows that stars formjje with the blue peak stronger than the red one. If the self-
through inside-out gravitational collapse in dense m°|ecabsorption is weak, then the red peak may not be so obvi-
ular clumps Shu et al. 198) while the accretion flow is 5 and the line will show a blue peak profile with a red
maintained in the subsequent evolutionary processes houlder, or a single-peaked profile with the peak skewed
feed the forming stars. Gravitational infall mainly occursiq the blue. This kind of feature is commonly referred to
in Class 0/1 young stellar objects (YSO8gchiller 199§. a5 a plue profile. Meanwhile, the optically thin line shows
These sources are at the beginning stages of their eVO"a\'singIe-peaked profile, with the peak between the double-
tion, and their emissions are dominated by the infalling eNpeaks of the optically thick line. If the optically thick tn
velopes (e.g.Allen et al. 2003. After Class Il stage, the ghows a single peak, then the peak of optically thin line is
infall motion no longer dominates. Therefore, the researclgngh“y skewed to the red in comparison. The velocity of
on infall motion helps us to better understand the physica)ytically thin line can be used to indicate the central radi-
process of the initial stage of star formation. al velocity. Therefore, an optically thin line is a good way

According to the model of infalling clumps (e.g., to distinguish between self-absorption and multiple com-
Leung & Brown 1977, a pair of optically thick and thin  honents. In recent years, using this method, a number of
lines can be used as a tracer for infall motion. The optiyesearches have been conducted on the infall motion (e.g.,
cally thick line will self-absorb when passing through the je et al. 2015Calahan et al. 201&Saral et al. 2018 but

clumps. When the gas falls into the core, the line will pro-mgst of them have focused on known star-forming regions.
duce a Doppler shift along the line of sight. This causes the
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If we are able to obtain an unbiased large-scale infall santhe follow-up single-pointing observations (project code
ple in the Milky Way, then we may estimate the number of18A004) toward the 133 selected sources. The front-end
clumps with infall motion, which will help us to infer the of the telescope is the X3 beam sideband-separating
lifetime of infall. Superconducting Spectroscopic Array Receiver (SSAR)
Instead of looking for infall candidates in known (Shan etal. 20172 and we used the spectrum from beam
star-forming regions, we use the Milky Way Imaging 2 of the array. The back-end is a set of 18 Fast Fourier
Scroll Painting (MWISP) data by the DLH 13.7-m tele- Transform Spectrometers (FFTSs), which can analyze sig-
scope to search the infall candidates in the Galactic diskaals from the upper and lower sideban8si et al. 2019
The MWISP project provide¥CO (1-0) and its isotopes The frequencies of HCO(1-0) and HCN (1-0) lines are
13CO (1-0) and €30 (1-0). These three lines can be usedabout 89.2 GHz and 88.6 GHz, respectively. The angular
as a start to search for infall motions in the molecu-resolution of the telescope is about’6and the main beam
lar clumps. Using the combinations 6fCO and!'3CO, efficiency is about 56.8% at these frequencigerfg et al.
13CO and C®0, about 2200 candidates were preliminar-2018. Since each sideband is 1 GHz, we can observe them
ily identified by blue profiles Jiang et al. 2020, in prgp  at the same time. We have observed a total of 102 target-
We further selected 133 candidates for follow-up s-s of these two lines. The data of the remaining 31 targets
tudy. Compared with CO, HCO and HCN are gener- were obtained from the Millimeter Wave Radio Astronomy
ally optically thick lines, and can trace denser regionsPatabase (among them, 14 targets lack HCN data). The
which are believed to be more effective tracers of infal-data were reduced using the CLASS of the GILDAS pack-
| profile (e.g.Vasyuninaetal. 20%1Peretto et al. 2013 agé. The baselines of the spectra have been first-order fit-
Yuan et al. 2018Zhang et al. 2018 In this paper, using ted, and the fitting regions afésr +40 kms~! excepted
the DLH 13.7-m telescope, we carried out HC(-0) the emission regions. Since the observed lines have differ-
and HCN (1-0) lines observations toward our sub-sampleent frequencies, their velocity resolutions are also tkifie
Based on the observations of these two lines and opticalliy We smoothed all the spectra to a spectrometer resolution
thin line C'®0 (1-0), we further identified our sources. We of 0.2 kms™!. The on-source integration time is at least 7
then discuss the physical properties and infall velocities minutes for each source, and the typical system tempera-
the confirmed infall sources. tures () are between 150 to 250K. For some sources
In Section2, we briefly introduce our source selec- with low altitude or high7i,., we repeated observations
tion criteria and the observations. The results and discusintil the RMS values of these lines are less than 0.1 K at a
sion based on CO data, and HE@nd HCN lines analysis resolution of 0.2 kms!. The total observing time is about
are given in Sectio. Finally, a summary is provided in 53 hours for this project.
Sectioré.

2 THE SAMPLE AND OBSERVATIONS 3 RESULTS AND DISCUSSION
The MWISP project is an on-going, unbiased CO survey3-1 Properties of the Sample
along the Galactic plane in the rangelef [—10°,250°],
b = [-5.2°,5.2°], observing!2CO (1-0), 13CO (1-0),
and C*0 (1-0) lines simultaneoushi(i etal. 2019 At CQ Jines are widely used to estimate the excitation tem-
present, the pr012ect has ﬁ(g)mpleltged about 82%- Using thgerature and column density of molecular clouds because
combinations of2CO and™*CO, °CO and c O, about  of their high stability, high abundance, wide distribution
2200 _candldates showing blue profiles were identified by q easy measurement. In this paper, we use the optically
machine search and manual check up to the end of 201jick line 12CO to calculate the excitation temperature of
(Jiang et al. 2020, in prepin the first step to confirm these {he selected sources. Since there is self-absorptiiti®
candidates, we selected 133 with significant blue profilegs oy sources, we use Gaussian fitting of the waist and
in 12CO, and C"0 intensities greater than 1K as a sub-foot portions of the profiles to obtain the expected peak
sample for further study. Tablelists the selected sources, intensity values. We fit each line three times and then s-
where the kinematic distances are calculated by the mogsiect the one with maximum peak value. The peak values
el from Reid et al.(2014. If the sources have kinematic derived by this method are sensitive to the choice of the fit-
dlstancefmblguny (KDA), then the nearer one is chosen.ing portions. After carefully adjusting the fitting portis,
HCO™ and HCN trace the dense regions in moleCuye found that the errors are less than 20% in most cases

lar clouds, and they are generally optically thick lines i”(Jiang et al. 2020, in prépThe excitation temperatufé,
these regions. Their line profiles can provide some infor-

mation of gas motions in dense clumps (eSmith et al. 1 http: //ww. radi oast . nsdc. cn/
2012. From 2018 May 14 to 25, we carried out 2 http://ww.iramfr/| RAVFR G LDAS/

3.1.1 Excitation temperature and column density
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Table 1 The Derived Clump Parameters

Source RA Dec VLSRR Distance Tex(*2CO)  log(N(Hz))

Name (J2000) (J2000)  (knT8) (kpc) (K) (cm~2)
G002.97+4.22 17:36:36.4 —24:11:31 19.7 4.88 9.5 21.20
G012.34-0.00 18:12:53.7 -18:17:01 34.2 3.35 14.6 22.25
G012.72+0.69 18:10:46.9 -17:34:15 17.3 1.94 21.8 22.19
G012.77-0.19  18:14:08.2 -17:57:04 35.6 3.38 33.0 23.13
G012.82-0.19  18:14:13.3 -17:54:53 34.9 3.33 38.5 23.61
G012.87-0.20 18:14:22.1 -17:52:02 35.5 3.36 25.5 23.01
G012.88-0.2%  18:14:32.4 —17:52:48 35.8 3.38 22.3 23.24
G012.96-0.28  18:14:39.6 —17:48:36 35.2 3.33 17.1 23.07
G013.79-0.28 18:16:19.5 —17:04:39 38.0 3.39 17.9 22.63
G013.97-0.15  18:16:22.0 -16:53:02 40.2 3.50 19.9 22.65

Columns are (from left to right) the source name, its equetopordinate, its local standard of rest (LSR)
velocity, its heliocentric distance, its excitation termgiare, and its B column density.': Source are
associated with Class 0/l YSOs. The full table is availabl&ppendixB.1.

can be estimated by the peak intensity valiy¢*CoO): scale, the B column density still seems to deviate from
. the normal distribution at the high-density end. It may be a
T hv {111 ll N (sz(lQCO) 1 )11 } power-law distribution at the high-density end.
<k hv ehv/kThs —
1)

3.1.2 Association with infrared point sources
wherehv/k = 5.53 for 12CO (1-0), andl},, is cosmic P

background radiation temperature; i.e., 2.7 K. The uncer- _
tainty of T, may be mainly due to our previous choice In order to better study the star formation status of these
of 12CO fitting portion. This makes it difficult to give the 133 sources, we check the association between the in-
error values. We can only estimate that the errorggf frared point sources and our selected sources. If the in-
are less than 20% in most cases. The left panel of Figure frared point sources located within a radius ofof our
shows the distribution of,... As can be seen from the fig- SOUrces, we believe that this source is associated with
ure, the excitation temperature deviates from the normdhe infrared point sources. There are 23 sources asso-
distribution. The median value of our sources is 12.2 K ciated with IRAS point sourcesHglou & Walker 1988,
About 98% of the sources have an excitation temperaturgnd 6 Of_ them are assougteq with ultracompact HII (UC
of less than 30K, and 38 of them hatig, < 10K, which HIl) regions from the criteria byWood & Churchwell
suggests that our sources are mostly cold clumpsZThe (1989. After excluding the foreground stars, almost
of remaining three sources G012.77-0.19, G012.82-0.18!l sources are associated with WISE point sources
and G081.72+0.57 are greater than 30K. These sourcé¥/rightetal. 2019, and 71 of them are associated
may be some hotter molecular clumps. with Class 0/l YSOs according to the criteria given by
In addition, we use the €O column density to esti- Koenig et al.(2012. For our sources in the Galactic lat-

mate the H column density $ato et al. 199% itudes [b| < 1° and longituded = 0 — 65°, Spitzer
GLIMPSE (Benjamin et al. 2003Churchwell et al. 2009

N(C'™®0) =2.24 x 10** and MIPSGAL Gutermuth & Heyer 201)5surveys can al-
Toyr(C130) Av(C120) ) (2)  so be used to estimate the evolutionary stages empirically.
1 o—hv/kTex cm’ 7, Sixty-four of our sources are associated with GLIMPSE

and MIPSGAL point source§&utermuth et al(2008 gave
wherehv/k = 5.27 for C80 (1-0),7(C'80) is the opti-  the selected criteria for Class 0/I YSOs. According to this
cal depth and\v(C*80) is the FWHM of line profile. The criteria, 60 sources are associated with Class 0/l YSOs.
abundance ratio we assume here\igH,)/N(C!®*0) ~  Combined with these infrared point source tables, a total
7 x 106 (Warin et al. 1996Castets & Langer 1995The  of 94 sources are associated with Class 0/l YSOs, and 6
uncertainty of N(Hy) may be more difficult to deter- of them are associated as UC HIl regions. The remaining
mine due to the uncertainties df.., the local ther- 39 sources are not associated with Class 0/l YSOs. These
mal equilibrium assumption, and the abundance ratio ofources are probably in the early infall stage. The medi-
N(H3)/N(C'®0). These factors may bring several timesan values off., for the sources that are associated with
of the error toN (Hz) values. As shown in the right pan- Class 0/l YSOs and not associated with Class 0/l YSOs
el of Figurel, the H, column densities of our sources are are 13.3 and 10.5K, while the corresponding mean values
between10?! and 10%* cm~2, with the median value of of N(H,) are1.43 x 10?2 and6.79 x 10%! cm~2, respec-
1.03 x 10?2 cm~2. Although thez-axis is in logarithmic  tively. Both distributions show that the sources assodiate
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Fig.1 Distributions of the excitation temperatures ang ¢blumn densities of 133 sourcdsft panel: The excitation
temperature distributiorRight panel: The H, column density distribution derived from'@0 (1-0).

with Class 0/l YSOs have slightly higher excitation tem- show double-peaked profiles), while 25 sources show red

peratures and column densities. profiles for this line. For the HCN line, 36 sources show
blue profiles (15 of them show double-peaked profiles)
3.2 HCO™/ HCN Blue-profile Sources and fifteen sources show red profiles. The line profiles of

o the remaining sources do not show asymmetry. The profile
About 80% of our sources show HCQ1-0) emissions.  5symmetries are also given in TalleCompared to the
Among them, the line profiles of 54 sources are doubleycp lines, HCO™ have a higher detection rate and show

peaked profiles and 50 sources are single-peaked profil§gore ine profile asymmetries, suggesting that this line is
The other three sources show complex line profiles, withyatter for tracing infall motion
three or more peaks, e.g., G045.45+0.05, and we have not . . _ , . .
o . ; : We identify that clumps with infall profile evidence in
classified these line profiles. The hyperfine structure of : e . :
. . . at least one optically thick line, and no expansion evidence
HCN (1-0) produces complex line profiles. In this paper, . .
) . ._areinfall candidateggregersen et al. 199.7Therefore, ac-
we only consider the main peak. Based on the observation- ~ . . . .
.. cording to the HCGO and HCN observations given in our
s, we have found that 82 sources show HCN emissions, L
study, there are 56 sources meet this criterion and we con-

with the detection rate of 69%. There are 34 sources with, ) ) . .
sjder them as confirmed infall sources with higher con-

double-peaked profile and 45 sources with single-peake - Fiqure3 sh le that h anifi
profile. The remaining sources show complex features jpo cree. FIgUres snows an example that has significan-
t infall profiles on both HCO and HCN lines. The de-

their main peaks and we have not classified their profiles. ) . ) .
P P tection rate of the confirmed sources is about 42%. This

Using the dimensionless paramet®r defined by ) _ ! L .
. relatively high detection rate suggests that it is effextiv
Mardones et al(1997, we can further quantify the asym- . ) .
metry of HCO" and HCN lines: to restrict sample Wlth CO data from the MWISP prole(_:t.
Among these confirmed sources, 43 sources are associated
SV = Vinick — Vinin 3) with Class 0/1 YSOs (three of them are associated with UC
AVipin HIl regions), accounting for 77% of all confirmed sources.
where Vi and Vi, are the peak velocities of opti- The remaining 13 sources are not associated with Class 0/1
cally thick and thin lines, and\Viy;, is the FWHM of  YSOs.
the optically thin line. Theli,; values are taken from
the brightest emission peak positions of HCQ-0) and 3.3 Physical Properties of the Confirmed Sources
HCN (1-0) lines, and thé/4n;,, and FWHM are taken
from the Gaussian fitting of €0 (1-0). The dimension- 3.3.1 Physical properties
less parameter§V of HCO™ and HCN lines are given
in Table 2, and the statistical distributions are shown inFigure4 shows the distributions of some physical param-
Figure2. Following the criteria oMardones et al(1997  eters for the confirmed infall sources with different evo-
(i.e. sources withV < —0.25 are considered to have sig- lutionary stages. Among them, the red histograms show
nificant blue profiles, sources witfly > 0.25 are con- the distributions of confirmed sources which are associ-
sidered to have significant red profiles, and sources witlated with Class 0/l YSOs. The blue histograms show the
—0.25 < 6V < 0.25 have neither asymmetry profiles), distributions of the confirmed sources which are not asso-
52 sources show blue profiles for HEOine (31 of them  ciated with Class 0/ YSOs, and these confirmed sources
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Fig.2 The dimensionless paramet&r of HCO™ (1-0) and HCN (1-0) of the detected sourdesft panel: The §V
distribution of HCO™ (1-0) of our sourcesight panel: ThedV distribution of HCN (1-0) of our sources.

Table 2 The Derived Line Parameters and Profiles of Sample

Source Vihick Vihick Vihin AV oV )% Profile
Name HCO (1-0) HCN(1-0) C80(1-0) C80(1-0) HCO" (1-0) HCN (1-0)
(kms1) (kms 1) (kms1) (kms1)
G002.97+4.22 - 19.25(0.19) 19.67(0.02)  0.24(0.01) - -079) N,B
G012.34-0.09 - 34.34(0.05)  2.51(0.11) - N,N

G012.72+0.69  16.70(0.09)  17.26(0.26) 17.28(0.04) 1.68)0 -0.35(0.05) -0.01(0.15) BN
G012.77-0.19  33.42(0.20)  35.16(0.20) 35.78(0.02) 3.868j0 -0.61(0.05) -0.16(0.05) B,N
G012.82-0.19  34.69(0.04)  34.68(0.06) 34.94(0.01) 4.62j0 -0.06(0.01) -0.06(0.01) N,N
G012.87-0.20  34.90(0.37)  34.32(0.20) 35.42(0.03) 4.86)0 -0.12(0.08) -0.25(0.05) N,B
G012.88-0.24  38.17(0.03) Nodata  35.90(0.01)  3.94(0.03) .58(0.01) Nodata R

G012.96-0.23  32.20(0.14) Nodata  35.23(0.02)  4.87(0.05) 0.62¢0.03) Nodata B8
G013.79-0.23  38.81(0.06)  38.59(0.11) 38.01(0.02) 2.86J0  0.35(0.03)  0.25(0.05) R,R
G013.97-0.15  37.97(0.12)  37.82(0.13) 39.66(0.03) 3.08J0 -0.53(0.04) -0.58(0.04) BB

Columns are (from left to right) the source name, peak vgloaf HCO™T (1-0), peak velocity of HCN (1-0), peak
velocity of C'0 (1-0), FWHM of C80 (1-0), asymmetry of HCO (1-0), asymmetry of HCN (1-0), and profile of
HCO™ (1-0) and HCN (1-0). The values in parentheses give the tamcges. The HCG (1-0) and HCN (1-0) profiles
are evaluated: B denotes blue profile, R denotes red prafitENadenotes either non-detection or detection with a single
symmetric peak®#7 indicates a source which are associated with the ATLASGAhpact sources, the ATLASGAL
cold high-mass clumps, and the BGPS sources. The full talgesilable in AppendiB.2.

may be in the earlier evolutionary stage. For all confirmed.63, and G049.07-0.33 are also associated with
sources, their excitation temperatures are between 8.7 addLASGAL compact sources Qontrerasetal. 2013
33.0K, with a median value of 14.4 K. The distribution still Urquhart et al. 201¢ In addition, eight confirmed sources
deviates from the normal distribution, and is not much d-are only associated with the ATLASGAL compact sources.
ifferent from theT,, distribution of 133 sources. The,H The excitation temperatures of these sources are about 10
column density shows an approximately normal distributo 20 Kelvin, and the median value is 17.3K, which is
tion when the x-axis is a logarithmic scale, with the medi-slightly higher than the median value of all 56 confirmed
an value of1.67 x 10?2 cm~2. For confirmed sources of sources. These sources have relatively high hydrogen
different evolutionary stages, the confirmed sources ass@olumn densities, and about 78% of them have a column
ciated with Class 0/l YSOs have significantly highig. ~ density higher than the median value of all confirmed
and H, column densities. Those sources that are not ass@ources. In addition, there are 21 sources associated with
ciated with Class 0/l YSOs are mostly cold, and their H the Bolocam Galactic Plane Survey (BGPS) sources
column densities are less than the median value of all cor(Ginsburg et al. 2013 The coordinates of these BGPS
firmed sources. sources are within a radius of @f our sources, and the
Among the 56 confirmed sources, six (i.e., G014.25-central radial velocities differ by less than 3 km's The

0.17, G025.82-0.18, G028.20-0.07, G029.60—0.6Fistributions of the physical properties of these sources
G037.05-0.03 and G049.07-0.33) are associated with'® similar to the distributions of all confirmed sources,
the APEX Telescope Large Area Survey of the GalaxyeXCcept that their median values of excitation temperature
(ATLASGAL) cold high-mass clumps Wienen etal. and column density are slightly higher than the confirmed

2012, of which G025.82-0.18, G028.20-0.07, G029.60-S0UrCes.
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Fig. 3 Example of the confirmed infall sources G053.12+0.08. Tireslifrom bottom to top are'€0 (1-0),'3CO (1-0),
HCN (1-0), HCO" (1-0) and'2CO (1-0), respectively. Thgreen lines are the results of Gaussian fitting of*© (1-0),
HCO" (1-0) and HCN (1-0) lines, and tluashed red line indicates the central radial velocity of- @ (1-0).
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Fig. 4 Distributions of the excitation temperatures angdglumn densities for confirmed sources. Left panel: Thetaxci
tion temperaturé,, distribution for all confirmed sourcegr@y histogram), the confirmed sources associated with Class
0/1' YSOs fed histogram) and not associated with Class 0/ YS®@hkug histogram). Right panel: The bkl column densities
for all confirmed sourcegay histogram), the confirmed sources are associated with Class 0/l Y 80 $istogram) and

not associated with Class 0/l YSQg e histogram).

3.3.2 Infall velocities whereV,.q and Vi1 are the velocities of the red and blue
peaks of optically thick line, whilg}.q andTy,,. are the
Myers et al (1996 gave a method to estimate the infall ve- corresponding peak intensitiégy;,, is the intensity of self-
locity of clumps based on their model and the assumptioabsorption dip between the two peaks, akty,;, is the
of Vin < AVipin(21In7)1/2: same as in SectioB.2 Since the above formula contain-
s the velocities and peak intensities corresponding to the
blue and red peaks of the optically thick lines, the con-
v AVifin I (1 + e(Tbluer‘P)/Td‘P) . (4 firmed sources with the double-peaked profile can use this

" Vied — Vblue 1 + e(Trea—Taip)/Taip




Y. Yang et al.: In Search of Infall Motion in Molecular Clumps Il 115-7

Table 3 Infall Velocities of Confirmed Infall Sources with Doublexgked HCG (1-0) Profile

Source Vin Source Vin

Name (kms1) Name (kms1)
G012.72+0.69 0.24(0.22) G053.11+0.09 1.03(0.64)
G012.87-0.20 2.02(1.37) G053.12+0.08 0.64(0.21)
G012.96-0.23 11.22(7.04) G053.14+0.09 0.19(0.13)
G013.97-0.15 0.49(0.12) G079.24+0.53 3.92(3.75)
G014.02-0.19 2.50(0.62) G079.71+0.15 0.68(0.57)
G014.11-0.16 1.88(1.54) G081.72+0.57 5.38(0.21)
G014.26-0.17 2.44(2.01) G081.72+1.28 0.91(0.20)
G017.09+0.82 0.20(0.06) G081.90+1.43 0.11(0.04)
G025.82-0.18 8.49(1.51) G082.17+0.07 0.08(0.02)
G026.32-0.07 6.71(6.13) G085.05-1.25 2.29(0.70)
G028.20-0.07 0.36(0.03) G108.99+2.73 0.88(0.23)
G028.97+3.54 2.43(0.32) G110.32+2.52 0.43(0.25)
G029.60-0.63 9.84(3.20) G110.32+2.54 0.01(0.01)
G036.02-1.36 1.44(1.19) G121.31+0.64 1.63(0.40)
G039.45-1.17 0.35(0.19) G172.77+2.09 0.22(0.11)
G053.10+0.11 0.49(0.18)

Columns are (from left to right) the source name, its infelloeity, the source name, and its infall velocity. The value
in parentheses give the uncertainties.

that these sources are not satisfy the assumption given by
— this model.
15 ] We also tried to calculate the mass infall rates of
these sources using,, but we lack the mapping data,
10l | only the C30 integrated intensity data can be used to
estimate the sizes of clumps. According to previous s-
tudies, for low-mass star formation, the mass infall rates

5r q onto the host clumps are abotd > to 10~ Mg yr—!
1 ﬂ ] (e.g.,Palla & Stahler 1993Whitney et al. 1997Kirk et al.

T T T T T T T T T !—‘\

2 4 6 8 10 12

Number of sources

2005. For the massive star formation, the rates are be-
tween 1072 to 10~* Myyr—! (e.g., Rygletal. 2013
Vi (km s™) He et al. 201p Unfortunately, the results we obtained are
an order of magnitude larger than the values given in these
Fig.5 Distribution of infall velocities for 31 confirmed Studies. Our estimation of the clump sizes are very simple
sources with double-peaked profile in HEQL—0). and may be the cause of excessive mass infall rates. Future
higher resolution mapping observations may limit the in-
fall scale, and help us to obtain more reliable mass infall
rates.

formulato calculate the infall velocities. Observationgs

gest that HCO lines show more double-peaked profiles 4 gyMMARY

(see Sect3.?2) than the HCN lines, so we estimated the in-

fall velocities of 31 confirmed sources with double-peakedn the previous work, using the CO data from the MWISP
HCO™ line profiles. The obtained’, values are listed project, approximately 2200 candidates with infall spaictr
in Table 3, and Figure5 shows its distribution. In previ- characteristics were identified by machine search and man-
ous studies, the infall velocities of the host clumps weraial checking. We selected 133 sources of them with signif-
about 10! to 1 kms™! (e.g.,Rygl et al. 2013Qin etal.  icant blue profiles if2CO, and C30 intensities> 1K as
2016. Most of our results fall within this range, with the a sub-sample for further study. Using the DLH 13.7-m tele-
median value of 0.91 knTs. However, some of th&,, we  scope, we carried out observations of optically thick lines
calculated are lager than expected. For example G012.964CO™ (1-0) and HCN (1-0) toward these sources. The re-
0.23, its calculated infall velocity reached 11.22 kms  sults are summarized as follows:

and the error was quite high. We analyzed the above for- (i) There are 107 sources showing HE@mission
mula and found that the second item on the right has a largend 82 sources showing HCN emission, with the detec-
influence on thé/,, value. When the signal-to-noise ratio tion rates of 80% and 69%, respectively. Using the dimen-
is not large enough, the noise is likely to cause a large desionless parametél/ to quantify the line profle asymme-
viation in Ty;, and everl;.q values. This will affect the try, we have found that 52 sources show blue profiles and
estimation of the infall velocity. Another reason may be25 sources show red profiles in the HC@nes, while 36
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sources show blue profiles and 15 sources show red pro-
files in the HCN lines. By comparison, HCQines have a
higher detection rate and show more line profile asymme-
tries.

(i) Taking the observations of HCOand HCN in- i HEO(1 -0
to account, we have identified 56 sources, which may be ;
more reliable infall sources. The detection rate reached

G002.97+4.22
L — —

Toe (K)

42%, which suggests that our source selection criteria of : e
CO data play an effective role in improving the detection 10 T

rate of infall motion. M
5 ! -

(iif) The excitation temperatures of these 56 confirmed

infall sources are between 8.7 and 33.0K, with a median c0(1-0)
value of 14.4 K, and the distribution deviates from the nor- 0 P e
mal distribution. When the-axis is a logarithmic scale, e A

the H, cplumn de.nsny shows a normal distribution, and £012.34—0.09

the median value i$.67 x 1022 cm~2. L

(iv) Of these sources, 43 are associated with Class
0/1 YSOs, which have higher excitation temperatures and
column densities, accounting for 77% of the sub-sample.
The remaining 13 sources are not associated with Class 0/I
YSOs. These confirmed sources may be in the early infall
stage.

"Co(1-0)

30r

HCO"(1-0)x15

20,

Tow (K)

HCN(1-0)x15

(v) For the confirmed sources with blue double-peaked
profile of HCO" line, we have estimated their infall veloc-

ities. Most sources have infall velocities betweern 1@ WOWMA
10° kms~1, with the median value of 0.91 knts. :
In the following work, mapping observations with Oﬁ%mm%

higher resolution and sensitivity telescope will help us to 25 0
obtain spatial details of these confirmed sources and fur-
ther estimate the mass infall rates of the host clumps.

G012.72+0.69
T — T

50

"co(1-0)
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Table B.1 The Derived Clump Parameters

Source RA Dec VLSRR Distance Tex(*2CO)  log(N(Hz))
Name (J2000) (J2000)  (kmT3) (kpc) (K) (cm~2)
G002.97+4.22  17:36:36.4 —24:11:31 19.7 4.88 9.5 21.20
G012.34-0.09 18:12:53.7 -18:17:01 34.2 3.35 14.6 22.25
G012.72+0.69  18:10:46.9 —17:34:15 17.3 1.94 21.8 22.19
G012.77-0.19  18:14:08.2 —17:57:04 35.6 3.38 33.0 23.13
G012.82-0.19 18:14:13.3 —17:54:53 34.9 3.33 38.5 23.61
G012.87-0.20 18:14:22.1 —-17:52:02 35.5 3.36 25.5 23.01
G012.88-0.244  18:14:32.4 —17:52:48 35.8 3.38 22.3 23.24
G012.96-0.28  18:14:39.6 —17:48:36 35.2 3.33 17.1 23.07
G013.79-0.28  18:16:19.5 —17:04:39 38.0 3.39 17.9 22.63
G013.97-0.15  18:16:22.0 —16:53:02 40.2 3.50 19.9 22.65
G014.00-0.18  18:16:22.3 —16:50:48 39.7 3.47 22.3 22.94
G014.02-0.19 18:16:38.2 —16:51:09 40.0 3.48 26.0 22.84
G014.11-0.16  18:16:40.7 —16:45:48 39.1 3.42 16.8 22.44
G014.24-0.50 18:18:12.0 —16:48:29 19.5 2.00 23.3 22.71
G014.25-0.17 18:17:01.3 —16:38:48 38.3 3.36 20.9 22.85
G014.26-0.17  18:17:02.3 -16:38:21 38.5 3.37 19.3 22.80
G014.27-0.51 18:18:16.8 —16:47:24 19.8 2.02 19.9 22.60
G014.42+3.96 18:02:20.4 —14:29:53 29.7 2.78 9.5 22.08
G015.56+2.03  18:11:33.7 —14:26:32 28.9 2.61 10.0 22.01
G016.26+1.00 18:16:41.4 —14:19:16 19.5 1.84 14.9 22.04
G017.09+0.82  18:18:57.2 —13:40:14 22.4 2.01 25.0 22.59
G025.82-0.18  18:39:04.7 —06:24:21 93.7 5.01 17.4 22.75
G026.32-0.07  18:39:36.8 —05:54:42 100.3 5.28 15.0 22.44
G028.20-0.07  18:43:01.8 —04:14:27 97.1 5.19 15.6 22.71
G028.62+4.31  18:28:14.3 —01:51:23 7.7 0.52 7.8 21.83
G028.67+3.68 18:30:32.1 —02:06:24 7.2 0.48 10.1 22.12
G028.67+3.70  18:30:29.5 —02:05:30 7.2 0.48 9.4 22.18
G028.97+3.35  18:32:17.2 —01:59:11 7.3 0.48 12.4 22.37
G028.97+3.36  18:32:14.5 —01:59:24 7.3 0.48 11.7 22.40
G028.97+3.54 18:31:35.4 —01:54:21 7.2 0.48 12.9 22.15
G029.03+4.57 18:28:02.3 —01:22:20 7.3 0.48 8.1 21.99
G029.06+4.58  18:28:03.3 —01:20:46 7.4 0.49 8.7 21.64
G029.18+3.99  18:30:23.2 -01:30:26 8.1 0.54 11.1 22.00
G029.60-0.68  18:47:36.8 —03:15:15 77.2 4.31 13.9 22.56
G029.62+3.19  18:34:02.4 -01:28:57 8.0 0.53 7.7 21.41
G030.17+3.69  18:33:15.2 —00:46:22 9.1 0.61 10.4 21.80
G030.76+2.74  18:37:42.8 —00:40:56 8.1 0.53 8.5 21.68
G031.41+5.24  18:30:00.2  01:02:12 8.3 0.55 13.8 21.99
G031.84+2.57 18:40:17.0  00:12:16 8.6 0.56 8.4 21.96
G033.42+0.00  18:52:20.3  00:26:20 10.6 0.69 8.8 21.60
G033.55+0.29 18:51:31.6  00:40:59 57.6 3.39 7.0 21.83
G034.25+0.16  18:53:16.7  01:14:43 58.1 3.42 19.1 23.28
G034.38+0.22 18:53:18.9  01:23:26 57.5 3.39 1.1 22.53
G034.40+0.21 18:53:22.5  01:24:06 57.3 3.38 10.6 22.32
G035.28+1.31 18:51:04.0  02:41:21 13.1 0.85 7.5 21.40
(G036.02-1.36 19:01:55.3  02:07:55 31.8 1.99 10.0 21.93
(G036.33-1.27 19:02:11.4  02:26:39 30.4 1.91 7.7 21.74
G036.91-0.48  19:00:14.7  03:20:25 80.2 4.79 10.9 22.17
G036.92+0.71  18:56:12.3  03:52:36 13.0 0.84 7.7 21.70
G036.94+1.09 18:54:52.0  04:03:58 13.2 0.85 7.4 21.60
G037.05-0.08  18:59:04.7  03:38:57 81.3 4.89 13.2 22.51
G037.50+3.05  18:48:53.1  05:27:14 15.5 1.00 9.9 21.39
G038.75-0.97  19:05:31.7  04:43:59 13.2 0.85 9.4 21.31
(G039.28-0.19 19:03:44.7  05:33:45 70.5 4.35 11.2 22.35
G039.33-1.02  19:06:48.7  05:13:28 12.8 0.82 8.8 21.75
G039.45-1.17  19:07:32.0  05:15:46 12.7 0.82 8.7 21.58
(G039.98+1.67 18:58:23.0  07:02:05 27.8 1.76 10.1 21.72
G040.01-0.9%  19:07:45.7  05:51:43 13.5 0.87 9.5 21.84
G044.32-0.79 19:15:16.2  09:45:03 62.1 4.28 10.2 22.06
G045.45+0.05  19:14:22.9  11:08:44 59.3 4.19 20.9 22.74
G048.79+0.02  19:20:54.2  14:05:04 50.1 3.79 12.6 22.14
G049.07-0.38  19:22:42.6  14:09:44 60.4 5.46 19.5 22.48
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Table B.1 Continued.

Source RA Dec VLSR Distance Tex(*2CO)  log(N(Hz))
Name (J2000) (J2000)  (knTd) (kpc) (K) (cm—2)
G049.25-1.38 19:26:52.8  13:49:35 5.7 0.39 9.4 21.77
G049.27-1.41 19:27:00.2  13:49:45 5.5 0.37 8.4 21.54
G049.28-1.40 19:27:00.4  13:50:52 5.4 0.37 8.9 21.62
G049.32-1.41 19:27:07.1  13:52:49 5.3 0.36 8.5 21.47
G052.99-0.08  19:29:22.4  17:45:30 22.4 1.68 13.2 21.74
G053.08-0.24  19:30:19.6  17:44:19 23.6 1.78 9.5 21.81
G053.10+0.11  19:29:04.2  17:55:16 22.2 1.67 15.2 21.95
G053.11+0.09  19:29:08.9 17:55:14 22.0 1.65 16.4 22.03
G053.12+0.08  19:29:12.7 17:55:52 22.3 1.68 14.2 22.38
G053.14+0.07  19:29:16.6  17:56:30 22.2 1.67 15.7 22.54
G053.14+0.09  19:29:12.9  17:56:59 22.3 1.68 13.3 22.18
G053.76+0.45  19:29:08.0  18:39:46 23.1 1.77 9.8 21.77
G053.77+0.46  19:29:07.1  18:40:26 23.4 1.79 9.9 21.87
G054.03-2.32  19:39:54.4  17:33:25 17.6 1.33 8.3 21.53
G054.38-0.52  19:33:58.9  18:44:41 34.3 2.87 10.0 21.83
G056.91+3.44 19:24:15.8 22:51:13 11.3 0.92 15.7 21.42
G060.42-0.68 19:47:24.4  23:54:30 29.0 3.57 9.8 21.69
G062.61+1.83 19:42:36.4  27:03:53 2.7 0.29 9.2 21.28
G062.82+1.82 19:43:07.4  27:14:55 2.0 0.23 10.8 21.55
G077.46+1.73 20:20:45.4  39:36:47 1.7 0.63 26.1 22.52
G077.91-1.16 20:34:11.8 38:17:42 -0.5 0.15 14.3 22.19
G079.04+0.6%4  20:30:10.6  40:16:29 6.6 1.59 25.7 22.38
G079.24+0.58 20:31:15.2  40:22:21 0.3 0.39 10.4 22.41
G079.44+0.18 20:33:21.3  40:19:33 0.1 0.35 9.0 21.89
G079.48+0.25 20:33:12.3  40:23:57 -0.1 0.30 10.0 22.09
G079.71+0.15  20:34:19.9  40:31:12 1.0 0.66 9.1 21.69
G081.04-0.46 20:41:09.8 41:12:47 5.7 1.30 11.1 22.02
G081.62+1.11  20:36:21.1  42:37:18 3.8 1.22 16.7 22.06
G081.69-1.60 20:48:03.4  41:00:48 2.7 1.21 11.9 21.94
G081.72+0.57  20:39:00.7  42:23:07 -3.1 2.56 38.0 23.15
G081.72+1.28 20:35:56.7  42:48:48 3.7 1.20 13.4 22.05
G081.72-1.60  20:48:10.1  41:02:21 2.5 1.20 10.2 21.75
G081.90+1.43 20:35:51.9  43:02:36 11.0 1.18 13.7 21.69
G082.17+0.07  20:42:39.2  42:25:23 10.1 1.14 17.6 22.00
G082.18-1.54 20:49:27.8  41:25:54 2.8 1.13 11.4 21.93
G082.21-1.58  20:49:30.8 41:27:23 2.7 1.13 12.7 22.01
G082.52-1.92 20:52:08.3  41:27:03 4.5 1.09 11.3 21.94
G082.53+0.00  20:43:46.7 42:43:36 9.9 1.08 16.7 22.44
G082.64-1.98 20:52:50.3  41:30:15 4.1 1.07 12.3 21.87
G082.81-2.06 20:53:43.0 41:35:03 4.3 1.04 13.0 22.08
G085.05-1.25 20:58:15.6  43:48:54 -37.5 5.78 9.8 22.05
G085.12+0.50  20:51:00.6  44:59:39 -1.7 1.43 12.2 21.87
G085.47-1.12 20:59:16.8  44:13:06 4.4 0.66 10.5 21.74
G107.50+4.47  22:28:33.3  62:58:29 -2.1 0.00 18.8 22.40
G108.89+2.60 22:46:59.0  62:01:49 -10.3 0.78 17.8 21.99
G108.99+2.78  22:47:13.0 62:11:41 -10.5 0.79 17.4 22.41
G110.32+2.52 22:58:15.9 62:35:29 -12.1 0.90 22.8 22.15
G110.32+2.54 22:58:12.2 62:36:24 -11.9 0.88 24.4 22.22
G110.40+1.67 23:01:58.6  61:50:44 -11.2 0.82 12.6 21.77
G111.12+2.12 23:06:01.2  62:33:12 -9.9 0.68 16.0 22.13
G111.14+2.12 23:06:14.8 62:33:20 -10.0 0.69 13.8 22.05
G111.23+2.07 23:07:07.2 62:33:12 -9.1 0.61 14.6 21.88
G115.62+1.99 23:44:10.6  63:54:14 -10.5 0.65 9.9 21.56
G121.31+0.64 00:36:53.6  63:28:03 -17.3 1.09 16.6 22.24
G121.34+3.42 00:35:40.1 66:14:23 -5.3 0.18 7.2 21.99
G121.35+3.41  00:35:45.3  66:13:55 5.4 0.19 7.4 21.85
G126.51-1.30 01:21:20.8  61:21:50 -11.7 0.63 11.3 21.73
G126.53-1.17 01:21:40.5 61:29:06 -12.9 0.72 11.9 21.98
G126.67-0.82  01:23:09.2  61:49:29 -13.6 0.77 18.2 22.43
G127.88+2.67 01:38:41.2 65:05:29 -11.5 0.60 13.0 21.98
G133.42+0.00 02:19:51.8 61:03:26 -15.2 0.86 10.6 21.68
G143.04+1.76  03:33:54.9 58:08:19 -8.8 0.42 14.6 21.98
G148.08+0.22 03:55:43.7 53:50:07 -33.7 2.96 9.6 21.83
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Table B.1 Continued.

Source RA Dec VLSR Distance Tex(12CO) log(N(Hz))
Name (J2000) (J2000) (knT$) (kpc) (K) (cm—2)
G154.05+5.08 04:47:13.1 53:03:57 4.3 0.00 10.3 21.49
G172.77+2.09  05:35:50.9 36:10:41 -15.3 5.95 10.9 21.78
G189.67+0.17  06:07:41.5 20:39:44 7.3 2.58 16.8 22.39
G193.01+0.14  06:14:25.2 17:43:20 7.9 1.91 20.4 22.22
G194.73-3.38  06:05:01.0 14:31:04 12.3 2.58 9.9 21.90
G201.16+0.37 06:31:04.4 10:38:12 54 0.79 11.4 21.66
G207.58-1.72  06:35:29.7 03:58:31 12.5 1.32 15.0 22.26
G217.30-0.06 06:59:14.3 —03:54:35 26.6 2.34 22.1 22.41

Columns are (from left to right) the source name, its equatepordinate, its local standard of rest (LSR)

velocity, its heliocentric distance, its excitation temgiare, and its b column density.': Source are

associated with Class 0/l YSOs.

Table B.2 The Derived Line Parameters and Profiles of Sample

Source Vihick Vihick Vihin AV % )% Profile
Name HCO (1-0) HCN(1-0) C80(1-0) C80(1-0) HCO' (1-0) HCN (1-0)
(kms1) (kms1) (kms1) (kms 1)

G002.97+4.22 - 19.25(0.19)  19.67(0.02)  0.24(0.01) - 078 NB
G012.34-0.09 - - 34.34(0.05)  2.51(0.11) - - NN
G012.72+0.69  16.70(0.09)  17.26(0.26)  17.28(0.04)  1.68[0 —0.35(0.05) -0.01(0.15) BN
G012.77-0.19  33.42(0.20) 35.16(0.20) 35.78(0.02) 3.960 -0.61(0.05) -0.16(0.05) BN
G012.82-0.19  34.69(0.04)  34.68(0.06) 34.94(0.01) 4.82J0 -0.06(0.01) -0.06(0.01)  N,N
G012.87-0.20  34.90(0.37) 34.32(0.20) 35.42(0.03) 4.8610 -0.12(0.08) -0.25(0.05)  N,B
G012.88-0.24  38.17(0.03)  Nodata  35.90(0.01)  3.94(0.03) .58(0.01) No data R
G012.96-0.23  32.20(0.14)  Nodata  35.23(0.02)  4.87(0.05)0.620.03)  No data B
G013.79-0.23  38.81(0.06) 38.59(0.11) 38.01(0.02) 2.86j0 0.35(0.03)  0.25(0.05) R,R
G013.97-0.15  37.97(0.12) 37.82(0.13) 39.66(0.03) 3.08]0 -0.53(0.04) -0.58(0.04) B®
G014.00-0.13  42.26(0.03)  Nodata  39.66(0.02)  2.85(0.04) .91(0.01) No data R
G014.02-0.19  38.80(0.05) 38.97(0.20) 40.02(0.02) 2.68]0 -0.47(0.02) -0.41(0.08) B®
G014.11-0.16  37.50(0.31) 38.70(0.16)  38.87(0.04) 2.88j0 -0.48(0.11) -0.06(0.06)  B,N
G014.24-0.50 - No data 19.65(0.01) 1.49(0.02) - No data N
G014.25-0.17  35.73(0.13)  Nodata  38.14(0.02)  3.09(0.05)0.78(0.04)  No data B
G014.26-0.17 35.90(0.20) 36.86(0.47) 38.38(0.02) 2.93]0 -0.85(0.07) -0.52(0.16) BB
G014.27-0.51  20.59(0.14)  20.18(0.11) 19.79(0.02)  1.880 0.44(0.07)  0.22(0.06) R,N
G014.42+3.96  29.46(0.21) 29.70(0.29) 29.56(0.03) 1.68)0 -0.06(0.13) 0.08(0.17)  N,N
G015.56+2.03  29.05(0.24) - 28.94(0.02)  1.13(0.05)  0.20(0 - N,N
G016.26+1.00  19.52(0.18) - 19.52(0.02)  0.98(0.04)  0.08(0 - NN
G017.09+0.82  20.60(0.19)  20.98(0.12) 22.30(0.02) 2.0500 -0.85(0.09) -0.66(0.06) BB
G025.82-0.18 92.50(0.02)  Nodata  93.69(0.02)  3.26(0.06)0.3%0.01)  Nodata B8
G026.32-0.07  99.50(0.07)  99.30(0.11) 100.54(0.02) 2.08f  -0.50(0.03) —0.59(0.05) B®B"
G028.20-0.07 96.30(0.16)  Nodata  97.31(0.03)  3.94(0.08)0.26{0.04)  Nodata B8
G028.62+4.31 - - 7.67(0.01)  0.62(0.03) - - N,N
G028.67+3.68 - - 7.22(0.01)  0.98(0.03) - - N,N
G028.67+3.70 - - 7.18(0.01)  1.03(0.03) - - N,N
G028.97+3.35  4.14(0.34) - 7.36(0.01)  1.15(0.03)  —2.80(D. - B.N
G028.97+3.36  5.72(0.10)  571(0.07)  7.28(0.01)  1.2500.03-1.25(0.08) -1.26(0.06)  B,B
G028.97+3.54  5.00(0.12)  5.63(0.15)  7.14(0.03)  1.66(0.07-1.29(0.07) -0.91(0.09)  B,B
G029.03+4.57 - - 7.33(0.01)  0.78(0.03) - - N,N
G029.06+4.58 - - 7.47(0.01)  0.48(0.03) - - N,N
G029.18+3.99 - - 8.08(0.03)  1.25(0.06) - - N,N
G029.60-0.63  74.60(0.02)  Nodata  77.11(0.02)  2.55(0.05) 0.98(0.01)  Nodata  B-5
G029.62+3.19  8.76(0.07) - 8.06(0.01)  0.35(0.03)  2.0@p.1 - RN
G030.17+3.69  8.67(0.52)  8.27(0.12)  9.06(0.02)  0.84(0.05-0.46(0.62) -0.94(0.14)  B,B
G030.76+2.74  8.13(0.12) - 7.97(0.02)  0.76(0.06)  0.2Hp.1 - N,N
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Table B.2 Continued.

Source Vihick Vihick Vihin AV % % Profile
Name HCO" (1-0) HCN(1-00 C80(1-0) C®0(1-0) HCO (1-0) HCN (1-0)
(kms~1) (kms=1) (kms~1) (kms~1)

G031.41+5.24  7.28(0.10) 8.09(0.11)  8.28(0.02)  0.82(0.04-1.22(0.13)  —0.23(0.13) B.N
G031.84+2.57  9.81(0.14) - 8.48(0.03)  1.18(0.06) 1.13(0.1 - R,N
G033.42+0.00  10.04(0.07) No data 10.60(0.02)  0.55(0.04) 1.02{0.12) No data B
G033.55+0.29 - - 57.52(0.03)  1.00(0.06) - - N,N
G034.25+0.16  36.32(0.02) 55.67(0.09) 58.34(0.02) 6.25)0 -3.55(0.00) -0.43(0.01) B®B”
G034.38+0.22  60.34(0.13)  54.29(0.11) 57.54(0.03) 2.8BJ0 0.99(0.04)  —1.15(0.04) R,B
G034.40+0.21  59.45(0.33) No data 57.55(0.05)  3.05(0.11) .62(0.11) No data R
G035.28+1.31  13.11(0.26) - 13.12(0.02)  0.40(0.04) -0.68) - N,N
G036.02-1.36  31.20(0.03)  31.43(0.14) 31.74(0.02) 0.9@J0 —0.60(0.03) —0.34(0.16) B.B
G036.33-1.27  30.79(0.08) - 30.58(0.02)  0.82(0.06) 0.26(0 - R,N
G036.91-0.43  77.78(0.23)  81.17(0.06) 80.23(0.02) 1.86J0 -1.58(0.15)  0.61(0.04) B,R
G036.92+0.71 - - 12.92(0.02)  0.64(0.04) - - N,N
G036.94+1.09 - - 13.22(0.02)  0.49(0.04) - - N,N
G037.05-0.03  80.65(0.07) No data 81.40(0.03)  2.60(0.06) 0.29{0.03) No data B
G037.50+3.05  15.49(0.05) - 15.50(0.01)  0.31(0.03) -0.0a3) - N,N
G038.75-0.97 - - 13.26(0.02)  0.33(0.04) - - N,N
G039.28-0.19  71.50(0.35)  69.93(0.10) 70.84(0.04) 2.00J0  0.24(0.13)  —0.34(0.04) N,B
G039.33-1.02  12.80(0.11) - 12.78(0.02)  0.61(0.04) 0.03(0 - N,N
G039.45-1.17  12.50(0.39) - 12.71(0.02)  0.58(0.05)  -0.B&) - BN
G039.98+1.67  28.02(0.13)  27.80(0.14) 27.63(0.02) 0.B&)0  0.53(0.17) 0.23(0.19) R,N
G040.01-0.94 - - 13.59(0.01)  0.64(0.03) - - N,N
G044.32-0.79  60.66(0.34) 62.70(0.13) 61.90(0.03) 1.83j0 -0.81(0.22)  0.52(0.09) B.R
G045.45+0.05  60.11(0.07) 59.45(0.59) 59.55(0.05) 4.99)0 0.11(0.01)  —0.02(0.12) N,N
G048.79+0.02  50.70(0.18)  50.08(0.12) 50.10(0.02) 1.08)0 0.57(0.17)  —0.02(0.11) R,N
G049.07-0.33  59.38(0.20) - 60.74(0.03)  2.52(0.08) -0.58) - B,N:87
G049.25-1.38 - 4.34(0.06)  5.67(0.02)  0.81(0.05) - -1.8%(0 N,B
G049.27-1.41 - - 5.51(0.02)  0.44(0.04) - - N,N
G049.28-1.40 - - 5.50(0.01)  0.44(0.03) - - N,N
G049.32-1.41 - - 5.50(0.02)  0.42(0.04) - - N,N
G052.99-0.03  22.57(0.14) 22.19(0.21) 22.36(0.01) 0.88J0  0.39(0.25)  —0.31(0.39) R,B
G053.08-0.24  23.35(0.23) - 24.09(0.02) 0.75(0.04) -0.99) - B.N
G053.10+0.11  22.00(0.06)  21.84(0.06) 22.18(0.02) 0.88)0 -0.21(0.07) -0.40(0.07) NB"
G053.11+0.09  21.80(0.13) 22.36(0.19) 22.14(0.02) 1.08B)0 -0.30(0.12)  0.20(0.17) BN
G053.12+0.08  21.50(0.12) 21.50(0.20) 22.29(0.01) 1.8B)0 -0.58(0.09) —0.58(0.15) BB
G053.14+0.07  21.60(0.09) No data 22.04(0.02)  2.22(0.05) 0.20{0.04) No data N
G053.14+0.09  21.54(0.08) 21.66(0.13) 22.64(0.02) 1.88j0 -0.83(0.06) —0.74(0.10) BB
G053.76+0.45 - - 23.14(0.02)  0.71(0.04) - - N,N
G053.77+0.46 - - 23.22(0.02)  0.77(0.04) - - N,N
G054.03-2.32  17.37(0.09) 17.76(0.06) 17.49(0.02) 0.88J0 -0.23(0.17)  0.51(0.11) N,R
G054.38-0.52  34.09(0.06)  34.29(0.15) 34.27(0.02) 0.8B3j0 -0.21(0.07)  0.02(0.17) N,N
G056.91+3.44 - 11.12(0.02)  10.88(0.02)  0.35(0.04) - QEH) N,R
G060.42-0.68 - - 28.99(0.01)  0.53(0.03) - - N,N
G062.61+1.83  3.48(0.09) - 3.06(0.01)  0.27(0.03) 1.5@)0.3 - R,N
G062.82+1.82 - - 1.92(0.02)  0.53(0.05) - - N,N
G077.46+1.73  2.54(0.07) 2.51(0.15)  1.66(0.02)  1.62(0.04 0.54(0.04) 0.52(0.09) R,R
G077.91-1.16  -2.86(0.18)  0.71(0.07) —0.55(0.03) 1.B8[0. -1.49(0.11)  0.81(0.05) B.R
G079.04+0.64  7.40(0.09) 6.95(0.03)  6.83(0.03)  1.71(0.06 0.33(0.05) 0.07(0.02) R,N
G079.24+0.53  —0.30(0.13) - 0.27(0.01)  1.43(0.03)  —0.49%0 - B,NY
G079.44+0.18  0.31(0.07) 0.12(0.06)  0.16(0.02)  0.97(0.05 0.15(0.07)  —0.04(0.06) N,N
G079.48+0.25  0.52(0.20) 0.11(0.12)  0.05(0.03)  1.61(0.07 0.29(0.12) 0.04(0.07) R,N
G079.71+0.15  0.60(0.11) 0.79(0.09)  0.97(0.02)  0.65(0.04-0.57(0.17) —0.28(0.14) B,B
G081.04-0.46  6.08(0.07) 5.87(0.06)  5.66(0.02)  1.04{0.04 0.40(0.07) 0.20(0.06) R,N
G081.62+1.11  3.97(0.06) 3.64(0.04)  3.65(0.03)  1.50(0.08 0.21(0.04)  —0.01(0.02) N,N
G081.69-1.60  2.87(0.05) 2.71(0.11)  2.64(0.02)  0.82(0.04 0.28(0.06) 0.09(0.13) R,N
G081.72+0.57  —5.10(0.03) No data -2.83(0.02)  3.31(0.04) 0.69{0.01) No data B
G081.72+1.28  2.90(0.06) 3.50(0.15)  3.84(0.03)  1.31(0.06-0.72(0.05) —0.26(0.11) B,B
G081.72-1.60  2.90(0.07) - 2.75(0.03)  0.88(0.06) 0.18)0.0 - N,N
G081.90+1.43  10.00(0.13)  10.39(0.20) 11.06(0.02) 0.6@j0 -1.77(0.22) —1.12(0.34) B,B
G082.17+0.07  9.70(0.55) 8.49(0.14)  10.00(0.02) 1.08(0.0 —0.29(0.52)  —1.44(0.13) B,B
G082.18-1.54  2.78(0.07) 2.56(0.13)  2.87(0.01)  0.74(0.03-0.12(0.09)  —0.42(0.18) N,B
G082.21-1.53  2.50(0.05) 2.30(0.14)  2.65(0.01)  0.73(0.03-0.21(0.07)  —0.48(0.19) N,B
G082.52-1.92  4.11(0.20) 4.91(0.05)  4.55(0.01)  0.69]0.03-0.64(0.29)  0.52(0.07) B,R
G082.53+0.09  10.47(0.10)  11.30(0.14)  9.79(0.02)  1.95)0. 0.36(0.05) 0.79(0.07) R,R
G082.64-1.98  3.85(0.09) 5.13(0.14)  4.52(0.02)  0.83)0.05-0.81(0.11)  0.73(0.17) B,R
G082.81-2.06  4.68(0.04) 4.67(0.03)  4.48(0.02)  1.27(0.05 0.16(0.03) 0.15(0.03) N,N
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Source Vihick Vihick Vihin AV % )% Profile
Name HCO (1-0)  HCN (1-0) C80(1-0) C80(1-0) HCO" (1-0) HCN (1-0)
(kms~1) (kms~1) (kms™1) (kms=1)

G085.05-1.25 —38.90(0.22) —38.48(0.13) —37.49(0.04) 3(0.08) -0.82(0.13) -0.57(0.07) B,B
G085.12+0.50 - - -1.67(0.02)  0.78(0.04) - - N,N
G085.47-1.12  4.81(0.09) - 4.39(0.01) 0.52(0.03) 0.87(0.1 - R,N
G107.50+4.47  —2.90(0.02)  —2.94(0.04)  —2.08(0.02) 1.D6)0 —0.47(0.01) -0.49(0.02) B,B
G108.89+2.60 -10.27(0.01) -10.31(0.02) —10.27(0.02) 3(0.84) 0.00(0.02)  -0.05(0.02)  N,N
G108.99+2.73  —11.10(0.05) —11.08(0.10) -10.46(0.02) 7(D.84)  —0.44(0.03) -0.42(0.07) BB
G110.32+2.52 -12.90(0.13) -12.48(0.20) -12.04(0.02) 8(0.06) -0.73(0.11) -0.37(0.17) B,B
G110.32+2.54 -12.50(0.16) -12.27(0.12) -11.83(0.02) 5(0.04) -0.64(0.15) -0.42(0.11) BB
G110.40+1.67 —12.42(0.13) - -11.17(0.02)  0.80(0.05)  6{D.36) - B,N
G111.12+2.12  -9.87(0.04)  —9.67(0.03)  -9.76(0.02)  1.86)0 —0.08(0.03)  0.07(0.03) N,N
G111.14+2.12  -9.76(0.09)  —9.59(0.20)  -9.80(0.03)  1.83)0  0.03(0.06) 0.15(0.14) N,N
G111.23+2.07 -8.92(0.15)  -8.91(0.16)  -9.14(0.02)  0.68)0  0.32(0.23) 0.34(0.24) R,R
G115.62+1.99 - - -10.46(0.01)  0.44(0.03) - - N,N
G121.31+0.64 -18.10(0.01) -18.06(0.01) -17.05(0.03) 8(0.66)  -0.63(0.01) -0.60(0.01) B,B
G121.34+3.42  -5.71(0.04)  —5.69(0.09) -5.31(0.02) 0.88)0 -0.47(0.05) —0.45(0.10) B,B
G121.35+3.41  -5.61(0.09) -5.43(0.08) -5.41(0.03) 1.00)0 -0.18(0.08) -0.02(0.08)  N,N
G126.51-1.30 —-11.09(0.06) —11.28(0.22) -11.64(0.02) 4(0.05) 0.74(0.08) 0.49(0.30) R,R
G126.53-1.17 -13.05(0.05) -13.08(0.10) -12.97(0.03) 4(0.26)  —0.06(0.04) —0.09(0.08)  N,N
G126.67-0.82 —13.83(0.04) No data -13.68(0.02)  1.74(0.05-0.09(0.03) No data N
G127.88+2.67 —11.54(0.04) -11.68(0.04) —11.49(0.02) 9(0.84) —0.06(0.04) -0.21(0.05)  N,N
G133.42+0.00 -15.19(0.21) -15.61(0.09) —15.19(0.02) 1(0.85) 0.00(0.29)  -0.59(0.13) N,B
G143.04+1.76  -9.02(0.08)  -8.97(0.07)  -8.62(0.03)  1.08)0 -0.34(0.07) —-0.30(0.06) B,B
G148.08+0.22 - -33.12(0.26) —33.68(0.02)  0.95(0.06) - 9@.27) N,R
G154.05+5.08  3.74(0.06) - 4.58(0.02) 0.44(0.04)  —1.9Bp. - B,N
G172.77+2.09 -15.70(0.09) -15.13(0.30) -15.15(0.03) 9(0.86)  —0.62(0.10)  0.02(0.34) B,N
G189.67+0.17  7.24(0.08) 6.64(0.20) 7.46(0.03) 2.22(0.07-0.10(0.04) —0.37(0.09) N,B
G193.01+0.14  7.48(0.01) 7.27(0.02) 7.80(0.04) 1.92(0.09-0.17(0.01) —0.28(0.01) N,B
G194.73-3.38  12.65(0.10)  12.40(0.18)  12.29(0.03)  1.2Zj0  0.29(0.08) 0.09(0.14) R,N
G201.16+0.37  5.84(0.13) 5.70(0.12) 5.49(0.02) 0.55(0.04 0.64(0.24) 0.38(0.21) R,R
G207.58-1.72  11.11(0.20)  12.87(0.08)  12.19(0.04)  2.28J0 —0.48(0.09)  0.30(0.03) B,R
G217.30-0.05  26.01(0.05)  26.42(0.07)  26.47(0.03)  1.86j0 —0.25(0.03) —0.03(0.04) BN

Columns are (from left to right) the source name, peak

veloof HCO™T (1-0), peak velocity of HCN (1-0), peak

velocity of C'0 (1-0), FWHM of C80 (1-0), asymmetry of HCO (1-0), asymmetry of HCN (1-0), and profile of
HCO™ (1-0) and HCN (1-0). The values in parentheses give the tamcges. The HCG (1-0) and HCN (1-0) profiles
are evaluated: B denotes blue profile, R denotes red prafitENadenotes either non-detection or detection with a single
symmetric peak®:#-7: indicates a source which is associated with the ATLASGAmpact sources, the ATLASGAL
cold high-mass clumps, and the BGPS sources, respectively.

Appendix A: OBSERVED SPECTRAL LINE
PROFILES OF SOURCES

Appendix B: THE DERIVED PARAMETERS OF
SOURCES
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