% 66 & % 5 M
2025 &£ 9 H

K X % i
ACTA ASTRONOMICA SINICA

Vol. 66 No. 5
Sept., 2025

doi: 10.15940/j.cnki.0001-5245.2025.05.006

ISR B 45 F = FIBR h A ZS (8] A

77 g2

Ly AT

# A BAE

A FERFRLLLRE B 210023)
QFEMFEARFAXEZEMZ ¥ 6L 230026)

FE 1R T80 T 2 3 Y. B SO R ARIZ 3 S 2 5 R AR O T I Lk v A
BT TR AL S 1 B R & A B BT U DL, D9t e R T B A B 2 45 R R AR I s T H 4
HEICOHHE, 4561l 1d COME L il N (K13533 1 PN ¥ I LR 1 R AR5 ., 25 T XL ¥ I 5T IR 1 70 1
=PI, IRV A TSI IRAE 73 1 2= BT e 2 A1 38 I PR 3SR IR AR 4% — s BUR ORISR B Al 5
VB IRAE 7 T 2 B B b B S A K 22 5, R B VR G S J5EE 20 2= T B v (1 A K FZ B A — A b B
AL AL 2 v 7 S R 2, B P 9 O 1 B P n 5 A — A A D R B SR R A o e, H oy IR R B 1E
BCORELH, B AEIA MU B MBI o et T1EC ORI, SR A 103 FE R H U n oc e 227 4
REWNTETE 5 RAAE S T = B O AL, iU R AEAE BT IA AL

X BE: A, ERNR: &, REIEER
PESES: P155;  SCHEAFRIRED: A

1 5|8

H A A 070 AR B R AE S 7 R ER I 2] 2 B
—HMWR(CO) TN ETHT =1- 007
TR LR Bk R % B OUINAIEHE E R W fE A
VAR T B B s (8] A 1 o 1S R T AR
R E R B X ORI A, B K
W53 0l RN 21 A WD A B DA R A O 1 BRI 9
Shus Pl 4 7/ i B AE R T R AR AL 1
aHHEN D o, 15l HEFTIHEHA R
ANRTERAR T AR E R, B B Rk S Rk, R
2 I8 I R AR K &, BB S AR AR B
W BT R, JETE R O — R R I E R, BIIA
M EF TR RN B, W& EFaEE. £

2024-08-26 44 5| JFi s, 2024-10- 140 FIE ok

Fe B BOR AR B R 2 BT . IR AR, R
J5 325 ) 3 7 BEE L i R R A R A T R H
HA P A LB AL SR AR . — i BE IR B i A
YRy i AL AR AL O, S — R e B A 4y
T A e R T R AR 4E, Il SR A
B PERER R ERF SN, 51— MRS
RUSEALT I\ SRy Ko 1 T TS B R 2 1 4
T =% X, I PRI IR AR AR T RO K R R R
B AR BRI SR (R 1E 2 I AL, T s
21051 4R AR 23 AR T 0 1E Y o 72 Y. 4y
T K% 5| J1 3546 T b A7 AE AR . — A
B & A E 2B B, B2 = B0 2 — € 1)
B AT, BEOERANEREME, B 3IT UG 5 48 0F i

TEZR E AR ST H (U2031202, 123730304111873093), [F 5% & 258 & i1 %1 (2023 YFA1608000), A I RL 2 B A i

Rl E SRR (QY ZDJI-SSW-SLH047) % Bl

Tzbjiang@pmo.ac.cn


https://doi.org/10.15940/j.cnki.0001-5245.2025.05.006
https://doi.org/10.15940/j.cnki.0001-5245.2025.05.006
https://doi.org/10.15940/j.cnki.0001-5245.2025.05.006
mailto:zbjiang@pmo.ac.cn

66 & N

3

s
=2

b4 5 #

ZTE BAE A T — R R RE R B B R,
B Y 2 %00 2 — 8 ok R e, 7R 40 S0 il R 2 AF
R (BIAnFE S B = —2 hlf 4 25 ) ifi kA 35
gaM. R — AR R S E B ROh AT R S S
fEH.

9T =5 19 g Bk E AR LR
P % O X I V8. H T A0 XSk ) ORI
TAHMEL R, X A AR BN 5 32 377 AR I 2
N7 2 G 27 JE 43 T i 4 B W AN KRR WL ¢ BT, (R B
s 2 T 28 1 28 00 1E S 7 T Ol 2 TR 2 1) XU
J7 F) v 1) o7 B 12 R I 4y T 4 4 W T
KB R W0 U AF e 3 B S AR N 5 32 Bl s G 1T DL R R
F|Class TRAEE M B B0 KBS T 21
Ir TG R 12 I 7T U B SR N S B AR AR 1
BNEEF(~ 107 — 1072 M, - yr ) BB IE K
FREAEEP 3 B SRR ES TR
DU RS R 0 BRI H AT R BE 7T K 2 AR Tt
THETERIX . BT o A% SR B AR IR R,
Fr ek fRE AR S B A BR. T T BEF 70 RE A 1
AR, BATVIXE 5] J1 5 45 B B iS4k N 7592 30
BZ AR T, R PR B AR AR R
Bl P9 AT OB 1) Al A A 9, X Bh T 3R
ATTRE AxTHI b T A E R T RO R Y B ) 3 2

BT AR ) 5 8OK 1 R (Milky Way Imaging
Scroll Painting, MWISP)"42 it [ 4} & 12°%
230°. # 4 £5.25°3 [ 2400 deg® 1 CO K [F] {7
HJ =1- 0% il LI, Jiang "H I *CO/
BCOJ = 1 — OWELR {35 AN FR 56 B AT B 1) ) 2
HRELLPCO/C®0 J =1 — 0iEiA 13533 A 4k
WY& REIE B 70 F = B, B T B bR b AR B K
(153 F 2= N V& BIBEAR. YangZE PRI Y uE P LA
13533 M REA kI T 343 VR TE TR T B
HIREF(HCOT J =1 - 0)FH"CO* J=1-0M1
W ZRAE AT, BN 964 VR B A B R I SR TR
[F) B DA b S0 S AR PR 1) 00 45 SR 3R 0 448 K358
1N V& IR FEAR A R FHCOT J =1 - 0K 5.
N Y HE AT TR DL _E 35334 A T VR RE A 1 4 FE
JRANB) S35 A AT 6 7 4 B I MWISPHZ
BEIICO K R & 4y T 4 s . 7R X s 18 SCHL,
AT HXF2400 deg® FIMWISP CO%) 1 i 28 $ ¥is

52-2

TR 7 T = Al TR R0 T =
1% 5535334 PN 7 AR AR HEAT 22 UL G, BF 034K
Wk AL BT T 07 R E A K &,
INEREATNS 73 1 = 51 T34 (1 3 71 2 R3S BAR,
TR T A R I BRI SR A gt
BRI~

2 ST =BESRANENS TR
S FrASIEAE A
B IT N IR IR IR AE 7 = B ) o A 1
B, e TR EATH 2 = B p) A skl ki
it T4 5 NI REIE R 1 T = HEe B B
HA0FEMRITME, HIL T2 0T B ES)
I Az, L 9z B A9 R 45 ClumpFind ™,
GaussClumps™/ F1FellWalker 25 . S 4E5K, (1) 4>
T =P EWLDC (Local Density Clustering)®
ConBased ™ i Facet Clumps®” 1 A 4k ji] T, 4 AH %
W AR AL 1 o 2 e B AN AT A M. JiangZ5 PN EL T
FellWalker. LDC. ConBased#fl FacetClumpsft
FH A [R]85 B2 000 0 25088 5 077 3599 = 1 He A )
B FR A R R A XA I b A
fabr, L RER W, EA R M A, Facet-
Clumps B AL LR & TERE. RIIbA TR &+
i F Facet Clumps K AE M 731 = F .
FacetClumps - B FE4NFid f2. B4, 3T
TE&Z AT 5 X 3 EL. ok, FH Facetf$
TR I e fpyrboty, 28 = 18 i i B X R 3 X gt
1T %, B e, BT I e ) f /R B B SR
[X $5k 2K 3| [ B Aoty . FacetClumps4h & 1 BIME 7>
F . TP iE HAE B AR D ST A AR, WA
HIRICE A B EE S X, SR & Wi Facet 15 7Y
2 TC BRI B AE EE 18 Sk B e B AT BE 1 H L,
e T AR AR XS ARG B2, kb 1 R g
HIK A, L 4h, FacetClumpsH ] 3 186 £ 1) 7 7%
VAT 5 X353 ) R 5 X 48, I 08 o 2 T 0
(1) 5 /I B SRS T V0 SR 0 X U B SR B A He b,
W 7 X B E B, 2 EE R B IE N,
RE 8 AR 4 A [\ 1) J5 15 O B i S 2 e
T A A 0t 55 B B e 1) XS 1) [ Ptk

2.1



66 % T3 P R R E 4 2 [ e 1 2% ) 43 A B 5 5 1
ﬁ—‘ﬁﬁiﬁt’ﬂﬁ Y Infall center 40

B T A% A DLAR VAT 25 v Kl 1 258 Sl B il Cosoe 35~
FacetClumps ) 2 # i ] LL LA SC b fr sk 1 2 z
HORAE 0T £ 3

« RMS: FRZ 50 B4 18 75 7K 7 BB g Sk = 0 Pz
LAHHIRMS (Root Mean Square) By M 75 SC 444 L;f 20 g
3 iy e 41 © o6 I5E

« Threshold: 1% % & 7 {5 5 i) B {; HUME A 10 £
2xRMS. ~0.65° | Clmpvelocty range ~13.45-0.63 ks 5

* SWindow: QR & [ bR $i9 RUZ; BUE A3 o3 1s0° 14 Ldoe

B,

« KBins: X% A T iHERHEE X [0 501 R4
BB 935.

» FwhmBeam: X34 LG 28 5 AL 1R
Ko, BUE 2R %K.

* VeloRes: U3 & % LLIE T8 A 547 (1) 18 B 25
AR BUE 218 IE.

* SRecursionLBV: A # H %4 1K, — AN X
AR 23 8] 77 1) b B B /) TR AR RN L Tl Rl o b ) e
NS BUE 7 5N 16158 R N5 TE .

2.2 HDF=EREITHE
221 [CEEN

FRATTWAR AT 1525 B8 i P R T DA Jiang 25
FbE B N TEARIE IR B0, RIEZ207 x 2011
By, 3+ F FH Facet Clumps 5. 123 % 1 6 % 4 He 1
AT, AR EEE BN 1 BT A S 2 B DL Rk
7 P .k 3 Y A S L 2 R N 2R X (PCO &
BCO, LR EFRPL, &PCO & C*0, LA R R P2)
R0, WAL R B TP, ATH PCOXE &
TS, Wik 5 F P2, W CPO%E. AT
TAC P R B 1, AT s P I s U

o DA VE A R RO T TR A ) R Y

o DAV e YR P 0o A [T B S R
P12 A — AN T C B s 3] P o K B D A
A B2 A N e I R R A o A RS S RE A B
18 25 8] 7 [7) R 24 HE JE 40 J2 AR 38 P T i 3 I 11 7
B, R A BIAREE T % P T R 0 34 AL A
A K tH Facet Clumps 5 2 BT 1 7 1912 [ B 1) 3

52-3

Galactic longitude
K1 TR S T s AR DL BLR R 1AL
R B B P COBU KA.

Fig. 1 A cartoon for matching infall candidates and
molecular clumps. Integral intensity obtained
from “*CO data.

FE—SERE T, Rl A AR DO, o
TR AT 2%, IR O A B AT RE 2 RN DG
FEPIAN S PA L B, an i 28R, B dhbis 5 K
AL, Pl i R R -5 7 A R DG IS, $ATT 20 301
AR £ M 2 € 14 ) 2 3R 7 3K P A T B 22 ) ) 112
UEFENL, JRAE/E AR T I AN AT B F e FEE Y

% Infall center

4.20° 25

T‘.”

20 §

5] ° -~
g <
5 5%
h51 o 5}
2410 n £
O =
&h

)

&

4.05°
Infall center: (25.592°, 4.125°,2.63 km's™")

Clumpl velocity range: 1.16~3.65 km's™

Clump2 velocity range: 1.66~4.15 km's™

L e L L

-.
25.70° 25.65° 25.60° 25.55° 25.50°
Galactic longitude

2 WIEIIERS 247 T 2 BRI S SR S 1A
FU BRI P CORU IR

Fig. 2 A cartoon for an infall candidate matching multiple
molecular clumps. Integral intensity obtained
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obtained from the best power-law decay model
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Fig. 10 The RMSE of the probability density function of B for the P1 dataset (left) and the P2 dataset (right) versus the

probability density function of y obtained from the exponential decay model as a function of a
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Fig. 11 Probability density function plot of the value of g for P1 dataset (left) and P2 dataset (right) and the value of y

obtained from the best exponential decay model
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Spatial Distribution of Infall Candidates in Molecular Clumps

WAN Yu-jie!” JIANG Zhi-bo! JIANG Yu'? CHEN Zhi-wei!

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Sciences, University of Science and Technology of China, Hefei 230026)

ABsTtracT Stars form through the gravitational collapse of dense molecular cloud cores. Studying
where this collapse motion is more likely to occur in molecular cloud clumps will help to understand the
formation of stars in various parts of molecular clumps and provide more information for studying star
formation. We leverage CO data from the Milky Way Imaging Scroll Painting (MWISP) project, along
with basic information on 3533 infall candidates identified via CO spectral lines, to search for the
molecular cloud clumps associated with these candidates and investigate the distribution of infall
candidates within them. By comparing the distributions obtained by scattering points at a series of
certain number densities in a 3D sphere with the real distribution of infall candidates in molecular cloud
clumps, it is founded that the distribution number density of infall candidates within molecular cloud
clumps approximately exhibits Gaussian decay with normalized center distance. Specifically, the
relationship between the number density n of infall candidates and their normalized center distance r is
n o e, where a is the decay coefficient. In *CO clumps, the best-fitting number density function is
n o e+ while in C*®*O clumps, it is n o< e *2"*. The results indicate that infall is more likely to
occur in the center of molecular cloud clumps, and less likely to occur at the edges of the clumps.

Key words stars: formation, interstellar medium (ISM): clouds, infall candidates
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