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NH3(1, 1) Hyperfine Intensity Anomalies in the Taurus
Molecular Cloud

JENGIS Abay'?, ZHOU Dongdong®?, ESIMBEK Jarken'?>, LI Dalei®

(1. School of Physics and Technology, Xinjiang University, Urumqi 830046, China; 2. Xinjiang Astronomical Observatory, Chinese
Academy of Sciences, Urumgqi 830011, China)

Abstract: Using the NH; spectral line observation data from the Nanshan 26-meter radio telescope
and the integrated HIA (hyperfine intensity anomaly) quantitative calculation method, we have con-
ducted an HIA study of the Taurus molecular cloud and obtained the HIA mapping distribution. The
results show that HIAs are prevalent in the Taurus molecular cloud . The mean values of HIAs for
the inner and outer satellite lines of NH;3(1, 1) are 1.07 and 1.15, respectively, both greater than 1 .
The percentages of HIAs located in the systematic contraction or expansion motion (CE) model and
the hyperfine selective trapping (HST) model are 55.7% and 21.7%, respectively, indicating that the
mechanism producing HIAs in this region aligns with the predictions of the CE model. Additionally,
the quadrant distribution map suggests that there may be large-scale inward motion on the ridge of
the B211/213 filamentary structure. The correlation analysis reveals that HIAs associated with the
CE model are positively correlated with the velocity dispersion, while those associated with the HST

model are negatively correlated with it.

Key words: molecular cloud; molecular spectrum line; star formation; hyperfine intensity anomaly



	1 引 言
	2 观测数据与处理
	2.1 南山射电望远镜NH3谱线观测
	2.2 数据处理

	3 结果
	3.1 积分HIA的分布结果
	3.2 积分HIA的统计结果
	3.3 积分HIA的象限统计结果

	4 分析与讨论
	4.1 积分HIA的象限分析
	4.2 积分HIA与分子云物理参量的相关性分析

	5 总结

