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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) C34S (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  +62:05:49.2 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
S231 05:39:12.91  +35:45:54.1 0.037 0.028 0.019
S235 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
S255 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
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Table 2 Observed lines

Line  Species Transition Rest Frequency — Tgsyst
(MHz) (K)

1 CH3OH 2_;-131E 96739.3630 130
2 CH30H 29-10 A 96741.3770 130
3 CH30H 20-10 E 96744.5490 130
4 CH30H 2;1-1; E 96755.5070 130
C348 2-1 96412.9610 130

SiO 2-1 v=0 86847.0100 210
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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 CH30H c3%g SiO
Vigy ~Width Tx Vigy ~ Width Tx Vigy Width Tx
(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(0.03) 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)
S252A 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)
5231 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)
5235 1 -17.06(0.04) 2.32(0.09) 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)
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Table 4 Column density and abundance

Source Nsio  Ncuson Nesag Nu, X (Si0O) X (CH30H) X (C348)

(x10M)  (x10™) (x10') (x1023) (x10719) (x10710)  (x10710)
IRAS20126+4104 1.12 2.14 5.23
WT75N 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(0H) 2.84 5.22 10.3 4.26 6.68 12.25 24.18
S255 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 2.17 1.27 2.04 4.51 4.80 2.82 4.52
S231 5.75 4.07 2.89 3.71 15.50 10.97 7.79
S235 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
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N, N By

8 <g_) - [WT)] T WM @)
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BEAAN 5.2 K F] 16.1 K, “F¥{EN 8.7 K. AV LERSXF 78 5 HEEIKETE
B P AR A S A LA R — 3k 90, e 5 40T UCHII/HIT AL By By T-REA
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CH3OH [F A v IR ER 28O SR A SR, A, R CHS g H A EUE MR
BR, BRI XIEATRES SiO BA—FEH.
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Fig.2 The rotational diagram of CH3OH. The solid line and values for T'rot+ 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 SiO, CH3OH and C34S 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), CH3OH (2-
1) and C31S (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 CHzOH 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



