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The Current Research of Planetary Nebulae Distance

Measurement

YANG Ai-yuan®?, ZHU Hui'?, TIAN Wen-wu!, WU Dan’34

(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 2. Uni-
versity of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Information Science and
Technology, Beijing Normal University, Beijing 100875, China; 4. Beijing Key Laboratory of Digital
Preservation and Virtual Reality for Cultural Heritage, Beijing 100875, China)

Abstract: Planetary Nebula is an important tracer of Galactic chemical history and evo-
lution, star and interstellar evolution. Distance as a basic physical parameter of planetary
nebula, is crucial to study its size, luminosity, ionized mass, formation rate, space density and
Galactic distribution. Distance of planetary nebula has been studied for several decades, but
most of their distances are not well determined, e.g. only thirty-one planetary nebulae have
distance measurement with uncertainty within 20%. We summarize major distance measure-
ment methods of planetary nebulae, i.e., trigonometric parallax, cluster member, expansion
parallax, spectroscopic parallax, reddening, Na D absorption, determinations of central star
gravities, Shklovsky method, kinematics method, and then discuss the limitations and ap-
plications scope of each method in detail. Actually, applying different methods to the same
planetary nebulae can have a huge difference in distance, and even the same method can lead
to great difference for the same planetary nebula. We focus on the kinematics method applied
to planetary nebulae either seriously effected by Galactic extinction or having no observable
centra star but being radio bright. The kinematics distance has been used in our on-going

project of radio planetary nebulae distance measurement.

Key words: planetary nebula; distance measurement methods; kinematic distance; H 1 ab-

sorption
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