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A Brief Summary of Numerical Studies of Gas Dynamics of

Cometary Compact HII Regions

ZHU Feng-yao, ZHU Qing-feng
(Department of Astronomy, University of Science and Technology of China, Hefei 230026, China)

Abstract: Observational studies show that there are some gas clouds which are commonly
denser than interstellar medium. They are called as “molecular clouds” . Massive stars
are formed in these dense molecular clouds, because compact and ultracompact HII regions
can form. Theoretically, a Stromgren sphere will form if a new massive star with ionizing
radiation is born in a uniform medium. However, observations at radio frequencies and
infrared radiation show that there are few spherical HII regions. The surveys for compact
and ultracompact HII regions in molecular clouds show that part of these embedded HII
regions have a cometary morphology. Other observations demonstrate that shells around
HII regions are related to star formation, and different morphologies might make a different
influence on the evolution results. As quite a lot of non-spherically cometary-shaped compact
HII regions were observed in recent years, some researchers have established a number of
hydrodynamic models in order to explain the causes of these phenomena. These efforts
are helpful in understanding the evolution of compact HII regions and the formation of
massive stars. In this article we present the numerical models and calculation methods of
cometary-shaped compact HII regions, the contrast between champagne models and bow

shock models, and the future development of the field.

Key words: hydrodynamics; HII regions; star winds; ISM



	1 引 言
	2 模型构建的理论基础
	2.1 理想状态下流体力学方程
	2.2 辐射转移与能量变化的处理
	2.3 简单 HII 区扩展理论和模拟结果
	2.3.1 简单 HII 区扩展理论
	2.3.2 简单理论下的模拟结果

	2.4 恒星风的影响和相应的模型
	2.4.1 恒星风的影响
	2.4.2 考虑恒星风的模型

	2.5 弓形激波模型 (bow shock model)
	2.5.1 早期弓形激波模型
	2.5.2 改进的弓形激波模型


	3 动力学演化模型的进一步发展
	3.1 香槟流模型和弓形激波模型的比较
	3.2 三维磁流体力学方法下香槟流模型的应用

	4 不稳定性和计算方法
	4.1 不稳定性
	4.2 流体力学计算方法介绍

	5 结论与展望

