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AT ESFEBOR KB I 20 B Ay S e WHEsE, BATHERT 13 KK
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TR BRI
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Table 1 Observed sample and the RMS levels of each line after channel smoothing

Source R.A. Dec. CH30H(2-1) €348 (2-1) SiO (2-1)
(2000) (2000) RMS(K) RMS(K)  RMS(K)
(G123.07-6.31 00:36:47.51  +63:29:02.1 0.029 0.026 0.027
W3Main 02:25:39.45  462:05:49.2 0.025 0.020 0.036
W3(OH) 02:27:04.69  +61:52:25.5 0.028 0.024 0.018
AFGL4029 03:01:32.30  +60:29:11.8 0.028 0.023 0.019
AFGL5142 05:30:45.60  +33:47:51.6 0.029 0.026 0.014
$231 05:39:12.91  435:45:54.1 0.037 0.028 0.019
5235 05:40:53.32  +35:41:48.8 0.031 0.027 0.017
S252A 06:08:35.41  +20:39:03.0 0.030 0.024 0.012
8255 06:12:53.72  +17:59:22.0 0.034 0.022 0.013
IRAS20126+4104 20:14:25.80  +41:13:33.0 0.031 0.024 0.021
W75N 20:38:36.93  -+42:37:37.5 0.033 0.034 0.017
BFS11-B 21:43:06.68  +66:07:04.1 0.027 0.026 0.027
Cep-A 22:56:18.14  +62:01:46.4 0.025 0.025 0.018

WM TE 2010 4 4 A #EFTRY, AN RARES IR EFTEWM S 13.7 m
HimE. R 2 FIHTHAWMEREHR. FIA 500 MHz 7 55 i HRE 8 572 138 Bl
W (FFTS), Xt CH3OH 1 C**S AT T MMM, X PR ELE K 7E Tl
FUHLA IR B2 R I 20-10 B BRIEHY 8 LB 96744.5490 MHz. 500 MHz #f S i
FFTS B4 0.031 MHz B3R $3, X CH;OH il C34S JE AR ARAL 3 BE 7y HE R A
0.095 km - s~*. SiO FEHLRNMI R #9535 B & R EHE L (AOS), F 1024 @, B
SrHF#A 0.042 MHz, X7 0.144 km - s B HR. SRR REEEELFT 97 ¥
TRHER FI R R ER Frift e SO E, TR EI B E LA K RRIEN RERE, Ty,
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Table 2 Observed lines

Line Species Transition Rest Frequency  Tsyst

(MHz) (K)

1 CH3O0H 2_;-1.41E 96739.3630 130
2 CH30H 20-1p A 96741.3770 130
3 CH30H 20-10 E 96744.5490 130
4 CH3sOH 21-1, E 96755.5070 130
C348 2-1 96412.9610 130

SiO 2-1 v=0 86847.0100 210
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AERELR. RE CHaOH £ K RUFIE LR, (R ER CH;OH M ZIB AR
RBATEREMERE, HHEER S231 Ml WIBN . i FREBRRENARS T
BHBCER Y, BRMR, ENTREMSMNTRERRINTREBERD. T8, BITK
TR R B R A B S B L SR B HE X B S T R b LA R T BE )

BADHELHT T RS, R3FIH TUENER, SHIGHERE (TF) . ROE
B (V) ML, 3T 13 MESH 12 ME, EO0F PRI PEESSRMNEIAE KT
30 WIES. He, W3 Main BRlidRHia R eyRM. FrAEPHEWE C*S i, ©
R 3 FIEARTRMEEFY. EXEERNEIMIES, BFS11-B iy CH;OH 1 C**S
MR AR AR

SiO (2-1) #ERANTE 9 MIEFHIRME]. Hp, S255. S252A A1 S235 ZFRME
W, EAIRRRERAAXNES, MRE 80 . 60 Ml 40. XL H 98 WHFRHEAT
MEABHRME], H o8 MMM EESPFFRR 1.37 km - 571, XX 3 MRHIRAK
P45 0.04 K. 0.02 K T 0.03 K, X T FRE R K FRIRE.

BT 3 K0 Tl RH MR REBCE SRR IR, R R ] RS 3 S
HIRER, BRI B RNRER T A PR ERL THr b &. CH;OH 1
CHS AR R 3km-s~! KAy, {HR SiO EMAERT 5km-s7'. 3 RIFRLKTHKX



100 X X % # 53 %

0.2
0.1
0
o8 ! i ;
0.6 ES E
0.4 kS E
02F i E
« 0 e, R et Traes rre
¥ JE R Iaas i T Ty i
. $231 3 ERT A
= 3 E
05k k3 + 3 .
0 3 M:
1 0.8
0.6
¢
0 0
1 0.8F
0.6 F
0.5 g.; 3
ol °
1
0s 0.5
0 [}
-0.5 -05

-40 -20 © 20 —19| 0 10 -10 0 10
Velocity/(km.s™ ')

B 1 BTE RS, BrA A L AT BRI T 0, Bl AV=0km.s~!

Fig.1 All spectra observed in this study. For each source, its rest velocity is plotted as AV =0 km -s~!
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Table 3 Gaussian parameters of the detected lines with their 1o errors

Source Line CH3O0H c3is Si0
Vier  Width T} Vier Width T; Vier Width T
(km - s~ 1) (km - s—1) (K) (km - s~ 1) (km - s~ 1) (K) (km - s~ 1) (km -s—1) (K)
IRAS 1 -3.48(0.37) 3.23(0.84) 0.08(0.04) -3.93(0.15) 3.14(0.31) 0.11(0.02)
-20126 2 -3.18(0.23) 3.21(0.56) 0.11(0.03)
W75N 1 9.22(0.04) 3.40(0.09) 0.79(0.04) 9.47(0.08) 3.11(0.07) 0.78(0.03) 11.20(0.22) 8.32(0.61) 0.16(0.02)
2 9.25(0.03) 3.59(0.07) 1.09(0.04)
3 9.16(0.38) 4.79(0.38) 0.34(0.04)
4 9.24(0.15) 3.16(0.37) 0.16(0.03)
BFS11 1 -10.30(0.23) 1.78(0.79) 0.09(0.07) -10.14(0.08) 1.07(0.20) 0.12(0.04)
-B 2 -10.19(0.12) 1.26(0.40) 0.13(0.07)
CEP-A 1 -10.27(0.38) 3.36(0.38) 0.25(0.04) -10.39(0.05) 3.53(0.14) 0.36(0.03)
2 -10.51(0.38) 4.97(0.38) 0.37(0.04)
3 -9.79(0.38) 4.28(0.38) 0.08(0.02)
G123.07 1 -17.40(0.38) 3.13(0.38) 0.88(0.13) -17.45(0.04) 2.36(0.10) 0.39(0.03) -16.67(0.16) 4.75(0.61) 0.22(0.05)
-6.31 2 -17.30(0.02) 3.06(0.05) 1.19(0.04)
3 -16.51(0.25) 7.12(0.59) 0.18(0.03)
4 -17.54(0.22) 2.74(0.61) 0.10(0.04)
w3 1 -46.49(0.05) 3.68(0.13) 0.56(0.04) -47.10(0.03) 4.27(0.07) 0.72(0.02) -46.70(0.19) 5.01(0.43) 0.17(0.03)
-(OH) 2 -46.56(0.04) 4.54(0.11) 0.78(0.03)
3 -46.34(0.09) 4.85(0.24) 0.31(0.03)
4 -46.78(0.17) 4.77(0.44) 0.17(0.03)
5255 1 7.18(0.04) 2.46(0.11) 0.58(0.05) 7.30(0.01) 2.09(0.03) 1.06(0.03) 7.86(0.14) 2.78(0.35) 0.11(0.03)
2 7.25(0.03) 2.32(0.06) 0.88(0.04)
3 7.33(0.08) 2.70(0.23) 0.29(0.04)
4 7.17(0.22) 2.54(0.60) 0.11(0.05)
5252A 1  8.98(0.08) 2.25(0.23) 0.25(0.05) 9.06(0.05) 2.34(0.12) 0.30(0.03) 9.25(0.26) 3.76(0.65) 0.07(0.02)
2 9.00(0.06) 2.87(0.16) 0.36(0.04)
3 9.24(0.37) 3.30(1.46) 0.08(0.05)
AFGL 1 -3.64(0.06) 3.32(0.17) 0.36(0.03) -3.34(0.06) 2.53(0.14) 0.24(0.03) -3.24(0.36) 8.32(1.03) 0.08(0.02)
-5142 2 -3.55(0.38) 2.89(0.38) 0.50(0.08)
3 .2.39(0.47) 7.30(1.03) 0.08(0.02)
4 -3.96(0.29) 1.55(0.43) 0.06(0.03)
$231 1 -16.76(0.05) 3.80(0.12) 0.80(0.05) -16.68(0.07) 3.08(0.17) 0.28(0.03) -16.82(0.12) 6.00(0.30) 0.29(0.03)
2 -16.69(0.05) 4.34(0.15) 1.07(0.08)
3 -15.95(0.45) 10.79(1.64) 0.20(0.05)
4 -16.24(0.40) 4.07(1.01) 0.10(0.04)
S235 1 -17.06(0.04) 2.32(0.098) 0.66(0.05) -16.91(0.02) 1.92(0.04) 0.82(0.03) -16.06(0.31) 3.38(0.69) 0.07(0.03)
2 -16.98(0.02) 2.36(0.07) 0.92(0.05)
3 -17.18(0.09) 2.46(0.28) 0.27(0.05)
4 -16.99(0.29) 1.77(0.52) 0.08(0.04)
AFGL 1 -37.83(0.03) 1.98(0.08) 0.51(0.04) -37.87(0.03) 1.80(0.07) 0.36(0.03)
-4029 2 -37.85(0.03) 1.99(0.06) 0.72(0.04)
3 -37.95(0.10) 1.98(0.23) 0.16(0.04)
w3 -39.56(0.14) 5.69(0.32) 0.12(0.01) -39.29(0.47) 5.55(1.17) 0.09(0.03)

-Main
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Table 4 Column density and abundance

Source Nsio  Ncmzon Nesag Nu, X (Si0) X (CH3OH) X (C349)

(x10%)  (x10%) (x10%) (x10%3) (x10~19) (x10710)  (x10—10)
IRAS20126+4104 1.12 2.14 5.23
W75N 4.34 3.82 8.15 8.21 5.29 4.65 9.93
BFS11-B 0.42 1.90 2.20
CEP-A 1.78 4.28 8.42 2.11 5.08
(G123.07-6.31 3.44 2.99 3.08 2.06 16.71 14.51 14.95
W3(OH) 2.84 5.22 10.3 4.26 6.68 12.25 24.18
$255 1.01 2.07 7.40 3.30 3.06 6.27 22.42
S252A 0.83 0.62 2.37 4.56 1.82 1.36 5.20
AFGL5142 217 1.27 2.04 4.51 4.80 2.82 4.52
$231 5.75 4.07 2.89 3.71 15.50 10.97 7.79
$235 0.72 1.62 5.24 2.51 2.85 6.45 20.88
AFGL4029 0.90 2.18 3.06 2.95 7.12
W3MAIN 1.63 2.34 4.61 3.54 5.08

Hy Mk A E AT C180 mAR® B 17, 1% N (Hz)/N(C'80) ~7x107. CH;0H
B BERE IR A T R R ARy 12,

N, N E,

n (%) = wlam) 2)
(2) K, FLAEEIEN Q(T) = 1.2327T% (B, Purcell % 1)), & 2 JB/RT CH30H
LR REEE, B it EER S EMREEE. TRREPREN To M N #)
EULEX E BBRIKFUEWER. BLRUEXrEHRMNEINT ISR, THEr
BRBEFEESHEM 0.62x10%em=2 F] 5.22x10M cm~2, FIHERH 2.44x10%% cm~2. Jgkt
BESN 5.2 K 3] 16.1 K, FHEN 8.7 K. RITHEMWERE3F 78 N5 HEEIKER
AP R R AT S A SR B — Bk 1%, L 54T UCHIL/HIT 4L i BE By T-REA
IR — (ZTFHEAR Tror ~9 K, N ~2.0x10™ cm™2). HFRNEATEERLT
UCHII/HII B BE A F B ER, BHLERMGERERE—LRIET Purcell 2 13 g1
A, Bf CH;OH #EH7E UCHII REER, £EFH.

BRESCRE AP BTA S TS AR 2, BRI FEE X 5] B SR8%
TEMEFEEME, Bl X = N1/N2. FIAXMHFE, RITBAIT SiO. CH30H M
CHS X F Ho I EEE. 4 F4IFHETHESERE. —BmE, CHSHLEE
ERE. F3RART SiO. CH;OH 1 CHS TR EFZHMMIERR. BHRMET /b
ARG R MM RS MR X (SiO) M X (CH30H) Z A BGRIYFE XM, M
KEREH R=0.77. KT, X (Si0) fl X (CS) ZMHJLFRF AL AN, EMFTE
£EH, SO 2RIFEIEIRE. CHsOH TEEESH SiO TEEEMIEHLWIFHERT
CH5;OH R #Ha] IR EZHMIE RS Kbk, MK, RE CHS W REFLNBUE SR
5%, ERENXEETREES Si0 BA—HEr.
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Fig.2 The rotational diagram of CH3OH. The solid line and values for Trot and N correspond to a fit

through the E transition only. The dashed line represents a fit to all transitions
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Fig.3 Correlations among abundances of SiQ, CH3OH and C3S in the lg-lg plots. The solid line

represents least-squares fit result to all data points, which is marked in the plot
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A Sensitive Survey of Dense Parts of Outflows toward
Massive Cores

SUN Yan!? XU Ye! YANG Ji!
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Graduate School of the Chinese Academy of Sciences, Beijing 100049)

ABSTRACT A sample of 13 massive star-forming cores was observed in SiO (2-1), CH;OH (2-
1) and C34S (2-1) thermal lines. Nine of these cores were detected in all three lines. Among
the nine SiO detections, three were new detections and were relatively faint. Most of the lines
have wide wings, which might be interpreted as the evidence of ongoing energetic outflows
in the cores. The line widths of SiO are generally the broadest, which might further suggest
that SiO emissions are due to higher velocity outflow and are closer to the excited source.
We derive the rotational temperatures, column densities, and chemical relative abundances
of the cores. There is a strong correlation between SiO and CH3OH abundances, with cor-
relation coefficient R = 0.77, but no correlation is observed between SiO and C34S.

Key words stars: formation, radio continuum lines: ISM, ISM: abundances



