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Measurement of the Bar Pattern Speed and Its Application

ZOU Yan-fei'?, SHEN Jun-tai':?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory,
Chinese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China,)

Abstract: The bar pattern speed, or angular speed, is one of the most important dynam-
ical parameters in barred galaxies. Unfortunately, the measurement of bar pattern speed
(£2var) is somewhat elusive. The only direct method for measuring the bar pattern speed
was proposed by Tremaine & Weinberg (TW) in 1984. Assuming that a trace population
satisfies the continuity equation, the TW method derives the bar pattern speed by using the
photometric and kinematic information of the tracer population. We present a detailed de-
scription of the TW method and additionally compile together a list of the current measured
values of (2, found in the literature. We discuss the sources of error in the measurements.
Previous studies have successfully applied the TW method to around 50 galaxies by using
old stars, neutral hydrogen (H I), molecular hydrogen (Hs) or ionized hydrogen (He) as the
tracer population. The corotation radius (Rcgr) of a galaxy can be derived by combining its

bar pattern speed and circular velocity curve. By comparing the Rcg and bar length (apa,),

previous studies have shown that most of the bars are rotating fast (1 < CR <14). A
bar

few bars rotate slowly, and all of their host galaxies seem to be dominated by dark matter.
Some ultra-fast bars are also reported, which is difficult to explain by current theories. Ei-
ther their (2,,, measurements are poor, or their tracer population violates the assumptions
of the TW method. So far only a small sample of galaxies have (2,,, measurements, and
the sample is biased towards early-type galaxies. No correlation is found between (2,,,, and
galaxy morphology, or bar properties. However, (2., may be related to the distribution of
dark matter in the galaxy center. Integral field unit (IFU) surveys have unique advantages
on the measurement of (2,,,. More measurements of bar pattern speed from IFU data are

necessary to investigate the relationship between (2., and galaxy properties.

Key words: spiral galaxy; barred galaxy; galaxy kinematics and dynamics; galaxy struc-

ture



	1 引 言
	2 图案速度的测量方法
	2.1 间接方法
	2.2 直接方法

	3 研究现状
	4 TW 方法的误差来源
	5 总结与展望

