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HC;N, another shock tracing molecule?

ZHANG Jiang-shui, WANG You-xing, CHEN Jia-liang, ZHAO Jie-yu, ZOU Yi-peng
( Center for Astrophysics, Guangzhou University, Guangzhou 510006, China)

Abstract: Shock waves are closely connected with star formation and evolution. So far, the known
tracing molecules of shock waves include silicon monoxide (SiO) , suflur monoxide (SO) and isocya-
nic acid (HNCO). Recent studies suggest that the formation of HC;N may also be associated with
shock waves. To investigate whether HC;N can be a tracer of shock waves, we used the IRAM 30m
telescope to observe HC;N J =12-11 and SiO J =54 toward 21 high-mass star-forming regions. Our
analysis results on observation data show that, SiO J =5-4 was detected in 12 sources and HC;N J =
12-11 was detected in all 21 sources. As all detected SiO J =54 spectra, line wings appear clearly in
most of the HC;N J = 12-11 spectra (16 out of 21 ). Investigations on those sources with line wing
features found that HC;N molecules are really existing in regions where star formation is active. Fur-
ther, statistical analysis on the integrated intensities of HC;N J =12-11 and SiO J =54 shows a sig-
nificant positive correlation, with a correlation coefficient of 0. 86. All of these results support that
HC;N can be used as another tracing molecule of the high-speed shock waves.
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Table 1  Observed parameters and spectral parameters of our sources
W RE000) it S e At B
iR RZE R SoiE AR AH
(J2000) (J2000) /min /K /(Kkm-+s™) /K wing wing
G000. 37 17:46:21.40 -28.35.39.8 HC;N 114 0.01 11.00 +0. 14 1.45 Y Y
Si0 0.02 4.59 £0.07 0.40
G010. 62 18.10:17.98 -19.54.04.6 HC;N 58 0.02 2.47 £0.04 0.90 Y N
SiO 0.05
G010.621  18.10.28.56 -19.55.48.7 HC;N 89 0.02 35.20 £0.06 4.64 Y N
Si0 0.04 20.60 £0. 15 2.02
G012.02  18:12:01.84 -18.31.55.8 HC;N 60 0.01 0.83 £0.02 0.24 Y N
Si0 0.02
G012. 81 18.14.14.06 -17.55:11.3 HC,N 58 0.03 26.20 £0.08 7.00 N Y
SiO 0.10
G013.87 18.:14.35.83 -16:45.35.8 HC3N 120 0.01 3.77 £0.02 1.25 Y N
Si0 0.02
G027. 36 18.:41:51.05 -05.01.43.4 HC,N 58 0.02 14.90 0. 13 2.20 Y Y
Si0 0.07 16.80 +0.36 1.19
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G029.86  18:45.59.57 -02:45.06.5 HC;N 58 0.02 2.93 +0.03 0.97 Y Y
Si0 0.03

G029.95 18:46.03.74 -02:39:22.3 HC;N 120 0.01 13.51 £0. 14 2.72 Y Y
Si0 0.02 14.10 £0.13 1.18

G049.48 19:23.39.82 14.31.04.9 HC;N 56 0.02  27.85=+0.18 3.90 Y Y
Sio 0.03 24.52+0.21 2.01

G059.78 19:43.11.24 23:44.03.0 HC;N 58 0.02 5.68 £0.04 2.64 Y Y
Sio 0.06

G069.54  20:10:09.07 31:31:35.9 HC;N 58 0.01 8.98 £0.04 2.14 Y N
Si0 0.03 10.11 0. 17 0.98

G073.65  20:16:21.93 35:36:06.0 HC;N 58 0.02 0.78 £0.04 0.21 N N
Si0 0.06

G081.75  20:39:01.99 42.24.59.2 HC;N 29 0.02 10.13+0.03 4.51 Y Y
Si0 0.03 2.81+0.09 0.32

G109.87  22.56:18.05 62:01:49.5 HC;N 58 0.02 8.58 +£0.05 2.29 N Y
Si0 0.04 9.40 £0.24 0.63

Gl111.54 23.13.45.36 61:28.10.5 HC;N 114 0.09 4.67 £0.03 1.06 N Y
Sio 0.02 4.77 £0.08 0.46

G133.94  02.27.03.81 61.52.25.2 HC;N 87 0.01 9.43 +0.03 2.29 Y N
Si0 0.02 14.20 +0.07 1.64

G135.27  02.43.28.56 62:57.08.3 HC;N 492 0.04 0.35+0.07 0.13 N N
Si0 0.06 1.33+0.03 0.21

G160.14  05:01:40.24 47.07:19.0 HC;N 174 0.07 0.55 +0.01 0.22 N N
Si0 0.09 0.56 £0.02 0.10

G168. 06 05:17:13.74 39.22.19.9 HC;N 174 0.06 0.27 +£0.01 0.12 N N
Sio 0.01

G196.45  06:14.37.64 13.49.36.6 HC;N 174 0.06 0.64 +0.01 0.23 N N
Sio 0.01 Y Y
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