51 % % 4 4 r X ¥ #® Vol.51 No.4
2010 4£ 10 A ACTA ASTRONOMICA SINICA Oct., 2010

EEFR KXW =ZFIER"

e omaw ! f R HE£? E &)

(1 FEBEEEE 4 IR G HR 210008)
(2 HEREBERF 5 4B L 100049)

mE FIFF M, 13.7 m AR HEHEEX 17 M5 EARBYEREBRXHETT
200(J=1-0), CO(J=1-0)H C®O(J =1-0) WRIFKEMN. BT IRAS
045474753, KEPFEHHMFIEARA C'°0(J = 1-0) FIRES. BHTAFRHRAAR
B, & 13 MEMME PCO(J = 1 — 0) MRBUBBER KR 40, HMFERS> =
SRR, AT R A A . T IMEAE, T &SRR,
FEREE. RE. HEMRRES, °CO M CP0 4 EIRE S RHA 4 (LTE) i
B2 W5 0.66 F1 0.74, B S FAHEFEIRES. BT NESITHRKZZS B,
FE LB IRER S 2MASS /) K EEREGEM. R, WHET 528 bR/
KAMFFR, $AERAT 2MASS BRI EN LR, BT 5EANTESR,
WHT A FEZMEREERGE, KB 10%~30% K.

x#iE ERNR: = EE: Bl ERAR: EBR5EE, B2 TFAE
PESES: P154; XERIRE: A

1 5|8

HEEM T FREN T8 F, IR /N R E BB SRR B E 2 58,
TR B E A B A T LG A 2R B H. BF7ERy], fEm LWEEZERTE
ST BT, WHERRZRAER, B2 FTEXRT 2R 8 E 2 E BrIpE 5
FEEFEREENEM M. BR, BEANERNESSREEN, (HEWRPFEREREA
— MBS, XERNTE TR R T A B A RUE B R, 8T, KR
SRR BB TRIZEME ST, E010 F AR S TR T3 % AR 425
W, G I BRMER I B X S R TR G R IR, Z0Ah. RN ZE K T g
HARM CHEE R, HRAEFTRERIN RV 2 R F R R A @ Wt BB 2] 2 A E
Flfy CO . NHz fl HCOT &8 FSMAES, XYW Fiigze(E B IR o %
EEMBES.  Mizuno 4 B Xf Chamaeleon 4> F =T C'8O(J = 1 —0) AIWEMI, 3
A 238 MER, ENARRN H ABE (> 102" on?) FFH BB EGE 148 27
RES. —SEAERGR 0 R, BEATAREEA A HE B LINE A

2010-03-25 W B ERG, 2010-04-16 WEEBRS

« ERHRBEEESITEH (10873037) ¥%HY

T yjia.yin@gmail.com




358 X X % #® 51 #&

B R RER, XY RIED T o REBEFIRR. HEEE TXEET,
A5 S FTREAFEAR G M. Saito % 077 (BFFR R, BRI 2 A4 HE
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FATF FH Okayama Astrophysical Observatory (OAO) 1.88 m B 758 X A FH B SNy 4F
2 B AGEATITLLANE Bea i, 76 AW KA 45 N BAETEFRRE R, K4—
A ffy AL & KRR . FATRIERER CO(J =1 —0) M 18 X5 2 X 38t T e
W, ERTHA 1T MEREAFERNPFFRME (R 1). KBEREFL TRAS FRE I H
AR AL EABERAT CO Kb, WBEMER CO IBLRFTELRR N, WMk R REEE,
7R X 28 I T REFAAE 7 PN SHE R TE &S, ENAEEEERNATRE. 3£ 1 5
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Table 1 List of molecular cores

Source Association!(®] RA DEC Distance Visr Distance

name (h m s) e (kpc) (km-s~1)  references
01202+6133 S187 01 2332 614849 1.44 -14.4 9]
02232+6138 W3(OH) 022701 615214 1.95 -46.94 [10]
02245+6115 RAFGL 333 022821 612829 1.95 -48.2 [10]
0259346016 RAFGL 416 03 03 17 60 27 52 2.3 -37.77 [11]
04000+5052 04 03 49 51 00 49 4.29 -31.55 [12]
04324+5106 RAFGL 5124 043621 511254 6 -35.94 [13-14]
04547+4753 RAFGL 5133 04 58 29 47 58 28 5 -18.47 [15]
05274+3345 RAFGL 5142 0530 45 33 47 52 1.8 -3.68 [13]
05358+3543 5233 053910 354519 1.8 -17.34 [13]
06073+1249 RAFGL 5185 06 10 12 12 48 46 6 25.31 [16]
0609941800 RAFGL 896 06 12 53 17 59 22 2.4 6.89 [17]
06105+1756 S258 06 1328 17 55 30 2.4 8.10 [17]
06114+1745 RAFGL 5188 06 14 23 17 44 36 2.5 8.16 [18]
0611741350 5269 06 14 36 1349 35 5.28 16.68 [19]
20205+3948 20 22 21 39 58 05 4.5 -1.74 [14]
225665830 S152 22 58 41 58 46 57 3.5 -50.59 [20]
2313845945 RAFGL 3057 2316 04 60 02 00 3.5 -43.12 [20]

Note: The equatorial coordinates of sources are in J2000.0 epoch, the velocities of sources

are relative to the local standard of rest
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EIWEMI. TRAS 0120246133 Fl IRAS 0609941800 & 2007 4F WM ¥, HoAth I8 2 2009 4
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1024 3EERFEIECHEYL (AOS), ATRIEHWEM 3 443 2k: '2CO(J =1-0)(115.271 GHz) ,
BCO(J =1 — 0)(110.201 GHz) fil C80(J = 1 — 0)(109.782 GHz), AH R B3 2845 55 43 51
B 145.36 MHz . 42.76 MHz 1 43.15 MHz, Ji8 4> %40 51 J& 209.0 kHz . 81.3 kHz 1
77.3 kHz, HE SRR H R 0.37km -5, 0.11 km-s~ ! 1 0.11 km - s~ 1.
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036 R AIHES 2% 3 TARRE ORI (BL) BRIE. Z:%%F NGC 22641217221 A1 S 140[23-24)
AIRFSE, BAVEET B ETR h RERE R RIRE LR, 2CO WL R
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3.1 EHERSKE

FATHH IRAM 4 Gildas/Class 8 {3 X Ho 2R H BEHEF TR 25 A0 BE, iy 128
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SRBEHEATARIE (1 1). 32 AT 17 DUIIREE A& E R, offset & C'8O BN B (E 1
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TR C180 FRRBERAL, MAERmMER. FIRKFEEBERMME R T5(12C0)>
T (**CO)> Ty (CB0), —fBHAR PCO fl C180 MIXHT 12CO ZI6ny, &A1 A4
FAMAFEXE, 'PCO WRBELTEET C°0 MREE. T 2CO X HX Rt
JEf, 12CO MIBHEME S BCO MIRE M B TRFELE R, WAME 12C0 MRREY
BCO ZIEE /MBI, 41 IRAS 01202+6133.
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£ 2 CYO RHYBERKEMBENIBEER
Table 2 Properties of lines at the positions where C'®0 integrated intensities reach

their maximums

Source Offset Spacing grid FWHM (km-s~1) % (K)

name (arcsec) (arcsec) 2co Bco c¥o 12co 13co c'®o
01202+6133 (0, 0) 60 4.31 2.82 2.09 10.80  10.78 2.87
02232+6138 (40, 0) 40 7.78 4.49 4.24 18.74  11.46 1.51
0224546115 (-80, 80) 40 5.62 3.21 2.18 12.89 10.92 4.02
0259346016 (60, 0) 60 3.19 1.84 1.57 15.78 7.00 0.75
04000+5052 (0, 60) 60 5.37 2.06 1.34 3.55 3.78 0.99
04324+5106 (40, 0) 40 4.94 3.18 3.50 14.66 7.11 0.54
0454744753 (0, 0) 40 3.01 1.72 1.39 22.27 7.07 0.38
0527443345 (0, 0) 40 4.92 2.66 2.18 19.50  10.85 1.76
05358+3543 (40, -40) 40 5.22 2.60 1.86 13.08 6.31 0.92
0607341249 (-40, 0) 40 2.56 1.68 2.24 25.18 6.46 0.45
0609941800 (0, 0) 60 4.33 2.93 2.70 29.61  12.38 1.24
06105+1756 (40, 40) 40 2.84 1.59 1.34 13.61 7.68 1.17
06114+1745 (40, 40) 40 4.65 2.62 2.31 12.74 6.61 1.09
0611741350  (-60, -60) 60 4.82 3.03 2.37 20.67 6.52 0.70
2020543948 (-40, 40) 40 2.85 1.94 1.20 18.09 9.93 1.31
22566-+5830 (80, -80) 40 5.98 3.26 2.21 18.37  11.57 3.05
23138+5945  (40,-160) 40 3.98 2.90 2.70 18.54 9.11 1.08

B 18/RT 17 MEH BCO f1 CP0 MRS RESERE, HIKES K kERER
Zm, ATHEZZEEREES LMRA. BB 1 JUEN, 2 FosWESER, &
B AW SRR, 40 TRAS 0120246133 . IRAS 0224546115 il IRAS 2020543948
. 13CO M1 C1BO B B RIS E AL B L —3, BCO MBI E K.
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HIFRDFoBER, IR T S KWW ESE OolR, HBE., REMER
%) FEVHHEET, €L TRERIITERS, i ToFa%MN3TF 2CO BRs
LR, EIATLLEN 2CO WIgEFERE T (CO) Kl A #A R )
5.53 K
In{1+ 5.53/[T;(12CO) + 0.819]} ’

FIHESE 15CO il 150 40T HERHIBOARIE 12CO BRI, FTHRSSEH X RRIDI
SR 12

Tcx =

(1)

* (13
#(B3CO) = —Inf1 — TRéQgO) x [exp(5.;9/Tcx) —0.164]71Y, 2)
7(C*®0) = —In{1 — TR(C™0) X [ L —0.166] '} . (3)

5.27 exp(5.27/Tex)



4 34

FoOEE

E BB X =B B

361

DEC

DEC

DEC

61°46'00.0"

55'

54!

53'

52

51

61°50'00.0"

31

30'

29

28'

27

61°26'00.0"

01202+6133

54'

52

DEC

50

48'

61°46'00.0"

f 1 L
1"23m45.0°  30.0°
RA

15.0° 0.0%

02232+6138
T

DEC

5 61°50'00.0"

2M27"20.0°  27™10.0°
RA

2770.0°

26M50.0°

02245+6115

4 31

29

DEC

3 61°26'00.0"

01202+6133

1 L
1"23m45.0°  30.0°

RA

15.0°

0.0%

02232+6138
T

2M27"20.0°  27™10.0°

2770.0°
RA

26M50.0°

02245+6115

h~-1Y%
2"28"30.0°

20.0° 10.0°

RA



362

51 &

02593+6016

T T
29" 29" 1
O gt O ns ]
9 28 9 28 "
a a
.,
27' [+ 27' [+ ]
.
50°26'00.0" [, 3 : 1 ; 50°26'00.0" [, 3 1 ; 1
3'3740.0°  30.0° 20.0° 10.0° 0.0° 3'3740.0°  30.0° 20.0° 10.0° 0.0
RA RA
04000+5052 04000+5052
T T T T
.- . 5 .- 5
51°04' B 51°04' B
. .
51°03'F = 1 51°03'F = 1
£ £ h
O 51°02' | 1 o 51°02' 3
L L
a a
.
51°01' 9 51°01" » 9
i )
51°00'F " B 51°00' B
50°59'00.0" [ | AZale S TTa ! Wi & o 0 . i o 50°59'00.0" | AZale S TTa ! Wi & &0, S, M |
4"4m0.0° 3750.0° 37m40.0° 4"4m0.0° 3750.0° 37m40.0°
RA RA
04324+5106 04324+5106
. T T . T T
15 B 15 B
. .
14 F 4 fyns g
L] L]
&) 13 1 o 13 B
L L
()] ()]
12 B 12 3
1 Py B 1 9
.
51°10'00.0" ‘ : ‘ B 51°10'00.0" ‘ : ‘ &
4"36M30.0° 20.0° 10.0° 4"36M30.0° 20.0° 10.0°
RA RA
04547+4753
T
48°01'F > 4
v
.
48°00' i
47°59' B
O
L
a .
47°58' -
47°57' 5
.
47°56'00.0" [ 4




4 # FoOES HEEERXHZEHER 363
05274+3345 05274+3345
T T T T
50' B 50' B
49t - - 49t - -
8 48' - 8 48" -
a a
47k B 47k i
33°46'00.0" ’ 3 . J 33°46'00.0" ’ 3 . J
alle P P N R A TV e | alle G PN T B Y el B
5"30755.0°  50.0° 45.0° 40.0° 5"30755.0°  50.0° 45.0° 40.0
RA RA
05358+35453
P T T .\o T
48'F B 48’ B
a7k B 47 4
© prys * 1 o 46 J
L . (1)
()] 2 ()]
45 b B 45 B
44t s e el 44 b
35°43'00.0" ; } ] ’ j 9 35°43'00.0" } ] ’ 9
5"39M25.0° 20.0°  15.0° 10.0° 50°  0.0° 5"39M25.0° 20.0°  15.0° 10.0° 50°  0.0°
RA RA
06073+1249 06073+1249
; < <
O 49'f 4 1 o 49'f ) ]
) )
a . / § a . §
48'F \ R 48'F 4 PR
12°47'00.0" ;. ‘ ‘ i 1 ‘ 9 12°47'00.0" ;“ ‘ i 1 ‘ 1
6"10720.0° 15.0° 10.0° 5.0° 6"10720.0° 15.0° 10.0° 5.0°
RA RA
06099+1800 06099+1800
T T T T T T
18°02' - ¥ B 18°02' - ¥ B
18°00' S 18°00' S
O . O "
L L
a a
17°58' B 17°58' B
17°56'00.0" . B 17°56'00.0" . B
1 1 T AR IRE N 1 1 T AR IRE N

6M13Mm5.0° 1370.0° 12755.0° 127M50.0° 12745.0°

RA

6M13Mm5.0° 1370.0° 12755.0° 127M50.0° 12745.0°

RA



364

51 &

06105+1756

DEC

54' I ; 2 o
g - .
. /7 .
.
17°53"00. 0" [ o 0 o i 50
8"137M40.0°  35.0° 30.0° 25.0° 20.0°
RA
06114+1745
47'F T ol T =
46' n
45' 4
&
= 44 B
43' 4
17°42'00.0" *‘ b
h I B | |
6"14™35.0°  30.0° 25.0° 20.0° 15.0°
RA
06117+1350
T v T T
. .
52 i
2
= 50' - =
13°48'00.0" - |
-
P 1 S0 YL T [P I I O
6"14M40.0° 35.0° 30.0° 25.0° 20.0
RA
20205+3948
40°02'
40°00' |-
2
o 39°58' -
39°56'00.0" -
1 L | . | 1

20"22740.0°

06105+1756

59' [T |

sg [

57'

DEC

56

55'

54

17°53'00.0" L1+

8"13740.0° 35.0°

a7 T

46' -

45

44k

DEC

43

17°42'00.0" *‘

I |
.0° 25.0°

6"14™35.0° 30 20.0° 15.0°
RA
06117+1350
T T T
5 - .
52' i 4
9 .
= 50' - L
) -
C s
13°48'00.0" - =
e 0 O 0, 0 S |
6"14M40.0° 35.0° 30.0° 25.0° 20.0
RA
20205+3948
40°02'F T T 3 &
40°00' - B
2 . .
o 39°58' - A
-
39°56'00.0" - ¥ A
[ ) L e | i
20"22™40.0° 30.0 20.0° 10.0°
RA



41 FoOEE HEERXH SRR 365

22566+5830 22566+5830
ra T . T T
50' - O 50' S
. .
48 . 48 1
(@) O
o . L :
[a) o O o
46' . 46 g
E b
58°44'00.0" = 1 58°44'00.0" = —
o W O S W i P ™ et 0 I g SR e S8 B 1L
22"59M0.0°  58745.0° 58M30.0° 58M15.0° 22"59m0.0°  58M45.0° 58M30.0° 58M15.0°
RA RA
23138+5945 23138+5945
60°04" T T 60°04" T T
60°03" e 60°03" &l
60°02"' 9 60°02"' 9
. .
Q Q
[} 60°01" .« L 60°01" il
a a
60°00" 1 60°00" 1
59°59' = 59°59' =
- . -
59°58'00.0" L L . L L 59°58'00.0" L L . L L
23"16M20.0° 16™10.0° 16M0.0° 15M50.0° 23"16M20.0° 16™10.0° 16M0.0° 15M50.0°
RA RA

B 1 OESPNRES K EBE RN ENE. ZESHERN 5CO BmE, HESHEKN C180 BARE,
TRAS 0454744753 V44T BCO MR RERE. SFELHBSMERAMR 50% FFiE, RIS mERK
E# 10%. = OHFRMETFHERBN, ZTALLRRREEFEMPREE, “+° #7 IRAS JEMAE
Fig.1 13CO (left) and C'80 (right) integrated intensities indicated by contours are overlaid on the
2MASS K band images. The C'80 emission of IRAS 0454744753 is too weak to be detected, only 13CO
integrated intensity is shown. The contour levels are from 50% of the peak intensity in steps of 10% of the
peak intensity. The hollow circle, filled circle and plus indicate the boundary of cluster region, beamwidth

and the position of the IRAS point source, respectively
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FR4 15C0 I C150 44Ay FWHM S5 AV ASEI MR AR R (720

13 _ 14 T("PCO)AV Tex -2
N(*°CO) =2.42 x 10™* x = oxp(—5.29/Tor) cm™7, (4)
18
N(CB0) =242 x 104 x COAV Tex (5)

1 —exp(—5.27/Twx)
— BT EEEE A N(H)/N(PPCO) = 5 x 10°2% fl N (H,)/N(C®0) ~ 6 x 10927 1x
PR USRS TR, RIE LTE R A RS

Mg = umHz/SN(Hg)dS = pm, ZN(H2)1'S¢, (6)
Si A RAEA R RME R, mu, ZETFHRE, ¢ RFEAFETRNYTY

GrFH, X HEE 2.8 R RE R RS ST BRI BT AR A, ), A%
A IR AR (X BN B SR 98 B 2 7R):

2
R= D(M _ 9&)1/2

™ 4 ’ (™

D RRERHER, O, REZENEORER (XER 557). BB ERIREH,
TR % 0T B P A

n(Hz) = N(Hz)/2R. (8)
WFRZER IR 3, Hoh My, B FoBey4E B i
* 3 '°CO 4F¥=IHESEK

Table 3 Physical parameters of 3CO molecular cores

Source T R N(H2) n(Hz) Mite My

name (pc) (102! em—2) (103 cm™3) (Mg) (M)
0120246133  2.25 1.28 8.24 1.56 1093 2139
0223246138 0.98 0.70 16.4 5.70 770 2963
0224546115 1.88 0.68 11.7 4.18 499 1473
0259346016  0.64  0.55 3.05 1.34 120 393
0400045052  1.13  1.82 1.29 0.17 436 1460
043244-5106  0.73  1.79 6.28 0.85 2166 3785
04547+4753  0.41  0.85 8.03 2.29 389 527
0527443345 0.76  0.52 8.93 4.13 273 779
053584-3543 0.35 0.95 6.99 1.78 579 4285
0607341249 0.31 1.38 3.35 0.59 893 817
0609941800  0.57 1.20 14.0 2.83 1973 2160
0610541756  0.90 1.09 3.80 0.85 369 576
0611441745 0.65 1.50 5.36 0.87 1045 2346
0611741350 0.40 1.48 5.54 0.91 1728 2849
2020543948 0.76  1.33 6.86 1.25 1284 1055
2256645830 0.97 1.98 14.2 1.74 4836 5095

2313845945 0.35 0.99 12.5 3.06 1377 2129
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3.3 WL IMEIERILIE

PR 2MASS () S IEMYE EF A SIMBAD 45 H gy EF AL E, EHMAITEFA AL,
Bixt B UV RBRNHEENME (REMRE) BT, 2WEREHRIFNER S
O BIRIIBR AR B AWM HE AR ST AR, (HEZEWF R B RA T H A1
TFIERFIT R A AR B, X R T A& R RS B A AL A T B A R 29
DL TRAS 0223246138 R, & 2(a) ZAREF I EA F.OXRAREEEEMIE, KA
BBERRE o(r) = ap + are /™. FHRELLEMAER, BERABSREERKES
TEHGEEE 30 WALE (o BUEERAT L 3 ~ 4 WIEEREEWHTE), ZEEG
ETEAMEERRA, £EANERI/NE 0.5 ~ 2 fiEHE (B 1 BER). 2RSS
R NE 4, Hf SFE Al LFE 20538840 T 2 B9 1 BB BUACRE A 5 3 BB BUACR,
HHEARXM, 4.3 7.

x4 ERANMESH

Table 4 Physical parameters of clusters

Source RA DEC R  Field Members of N(Hz2) M. SFE LFE

name (hms) (°'") (pc) stars cluster (10! em~2) (Mg) (%) (%)
1 0120246133 01 2306 61 51 32 0.54 8 75 4.71 228.7 8 70
2 0223246138 0227 06 61 5244 0.63 13 61 21.9 186.9 19 23
3 0224546115 022822 612819 0.61 17 39 4.95 93.1 4 41
4 0259346016 03 03 15 60 27 46 0.64 8 63 2.66 160.9 45 67
5 0400045052 04 0349 510104 1.22 10 32 2.93 135.0 23 30
6 04324+5106 04 36 21 511239 1.62 6 36 13.3 178.5 7 6
7 0454744753 04 58 30 47 58 29 1.77 19 63 8.03 216.9 35 10
8 0527443345 053048 334749 0.53 8 51 17.9 88.3 24 19
9 05358+3543 053911 354528 0.82 25 62 16.6 166.1 22 17
10 06073+1249 06 10 12 1248 57 2.12 18 64 6.22 266.4 22 11
11 06099+1800 06 1253 1759 20 0.92 22 105 30.2 339.1 14 15
12 06105+1756 06 1328 175551 1.00 19 70 5.00 204.5 24 36
13 06114+1745 06 14 22 17 44 23 0.87 11 48 9.59 152.1 12 22
14 06117+1350 06 14 36 134926 1.76 11 67 8.17 303.2 8 14
15 20205+3948 202221 395801 0.77 5 19 8.46 103.4 3 22
16 22566+5830 2258 41 58 4705 1.27 27 91 18.7 365.9 7 14
17 2313845945 23 16 06 60 02 16 1.06 22 84 27.8 260.3 15 10

Hillenbrand 4§ 29 £t Orion pPY#EFMIRFFTH, A B0 2 45 B A 32 P ai v b A
BN AR RS T it XERITRARMYEAIHEREANRE. BT K
W BRI 6RO, FEACRA T K-(H-K) Bl 2%, E 2(b) RERETE K-(H-K) F1
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Fig.2 (a) Azimuthally averaged stellar radial density profiles of IRAS 02232+6138 cluster. The solid and
dashed lines show the fitting result of histogram and the radius of cluster where stellar radial density is 3o
above the averaged density of field stars. (b) K-(H-K) Color-Magnitude diagram for the sources of cluster.
The straight line is the reddening vector and the other line indicates the unreddened Zero Age Main
Sequence (ZAMS) track. Crosses are plotted along the reddening line from the ZAMS track in steps of

Ay = 5 mag. Pluses show the members of cluster
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Fig. 3 Relation of virial mass My, and local thermodynamic equilibrium (LTE) mass My g of molecular

cores. Panels (a) and (b) show the results of 13CO and C'80, respectively
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Fig.4 Relation of FWHM line width and radius of molecular cores. Panels (a) and (b) show the results of

13CO and C80, respectively
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Fig.5 (a) Star formation efficiency (SFE) and (b) local star formation efficiency (LFE) plotted against the

number density of clusters, respectively. Pluses show the positions of sources with its order numbers listed

in Table 4
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Molecular Cores and Young Clusters of Star Forming
Regions

YIN Jial:? JIANG Zhi-bo! YANG Jit CHEN Zhi-weil? WANG Min!
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)

(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTrACT Data of (J = 1—0) lines of 12CO, 3CO and C**O were taken simultaneously
by using 13.7 m millimeter telescope of Qinghai station of Purple Mountain Observatory
at Delingha. We map 17 star forming regions which are associated with the clusters. All
but TRAS 0454744753 show C'80 emission, 13 regions where 13CO integrated intensities
reach the half maximums are fully mapped, while some cores of the other four regions may
be missed because of the wide extension of the molecular clouds. Based on the data, some
physical properties have been derived, such as the full width at half maximum (FWHM)
of three lines, excitation temperature and optical depth. The column density, local ther-
modynamic equilibrium mass (Myrg) and virial mass (M) have also been obtained. The
average ratios of M, to Myrg for 3CO and C'30 cores are 0.66 and 0.74, respectively,
suggesting these cores are close to virial equilibrium. The maps of integrated intensities
of BCO and C'®0 are overlaid on the 2MASS K band images to compare the cores with
clusters in morphology. We also calculate the sizes and masses of clusters from the photo-
metric results of point sources released by 2MASS database. Based on the result, the star
formation efficiency (SFE) of clouds associated with young clusters is calculated. SFE varies
over a wide range, from 10% to 30%.

Key words ISM: clouds, stars: formation, ISM: lines and bands, stars: pre-main sequence



