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Abstract. When compared with observation, stellar pulsation model 
predictions provide a test of stellar envelope opacities. Of specific in
terest, is the radially pulsating extreme helium star V652 Her for which 
luminosity and radial velocity observations are published. Nonlinear pul
sation models of V652 Her, calculated using Opacity Project (OP) opac
ities, predict luminosity and radial velocity variations in close agreement 
with observation. 

1. Introduction 

Using radial stellar pulsation theory, linear and nonlinear calculations show 
V652 Her to be beyond the blue boundary of the extreme helium star pulsation 
instability region when envelope opacities from the Los Alamos Opacity Library 
(LAOL, Hiibner et al. 1977) are adopted (Saio & Jeffery 1988, Fadeyev 1993). 
New stellar envelope opacities (OPAL, Iglesias et al. 1992) enable Saio (1993), 
using a linear pulsation model, to show the opacity bump at T ~ 2 x 105K 
(completely absent from LAOL opacities) to be responsible for driving radial 
pulsations in V652 Her. OP opacities (Seaton et al. 1994), while in agreement 
with OPAL, also include significant contributions due to ions of chromium, man
ganese and nickel; this motivates the present calculation of a nonlinear radial 
pulsation model for V652 Her with the view to making a comparison with ob
served radial velocity and luminosity curves. 

2. Nonlinear pulsation model for V652 Her 

Nonlinear radial pulsation models for V652 Her were calculated using Fadeyev's 
(1983) code and OP opacities computed for mixtures suggested by photospheric 
abundances obtained by Jeffery et al. (1986). Figure 1 illustrates the best agree
ment with observation obtained for a 0.72 MQ star having Teff = 23500 K and 
composition by numbers of n(H) = 0.006, n{He) = 0.99, n(N) = 0.002 and 
n(Z*) = 0.002; Z* represents all metals (except nitrogen) with abundances in 
proportions given by Anders & Grevesse (1989). In transforming theoretical 
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Figure 1. A comparison between observed (points) and calculated 
(solid line) pulsation variations in V652 Her; different symbols distin
guish pulsation cycles. Radial velocity data are from Jeffery & Hill 
(1986); luminosities are from Lynas-Gray et al. (1984). 

radial velocities from the centre-of-mass frame to the observer's rest frame, a 
uniform disk (no limb darkening) has been assumed. 

3. Conclusion 

In the case of V652 Her, nonlinear pulsation model calculations are limited 
by uncertain photospheric abundances and Teff. Nonetheless, the agreement 
between observation and theory in Figure 1 is remarkably good and verifies the 
quality of OP opacities. 
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