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1. Introduction 

The light and spectrum of the magnetic, chemically peculiar Be star σ On-
onis Ε (=HD 37479) vary with the rotational period of 1.19081 d because 
of the effects of inhomogeneities in the photosphere and circumstellar mat-
ter (Walborn and Hesser 1976, Landstreet and Borra 1978, Hunger 1974). 
In this paper, we describe a model for the distribution of the Ha emitting 
material in the magnetosphere based on analysis of 24 high quality spectra 
covering the entire rotation period and published data from other sources. 

2. Geometrical and Astrophysical Constraints on the Gas 

Distribution 

There are two "eclipses" in the light curve that are caused by transits of 
dense clouds of circumstellar material across the stellar disk. These clouds 
are centered on the intersections of the magnetic and rotational equators at 
phase φ = 0.0 and φ = 0.44. The eclipse durations indicate that the clouds 
subtend 33° and 47° respectively at the star's center. 

We have isolated the Ha line profiles of the circumstellar material by 
subtracting a photospheric profile derived by fitting the Ή.6 line profile with 
line blanketed model atmospheres. We obtain Teff = 23250 K, logg = 4.0, 
Nne/Nu = 1.0, and vsini = 150 km s - 1 . If the clouds are rotating rigidly, 
the Doppler widths of the circumstellar profiles observed when the dense 
clouds are in quadrature indicate that the radial dimensions of the clouds 
are = 0.0) = 7.0E* and = 0.44) = 6.4Ä*. The Doppler width of 
the emission is nearly constant for most of the rotational period, so there 
must be gas present at the maximum radial extent over a broad range of 
rotational longitude. 

Circumstellar emission is observed at Δ λ = ± A H « V sini/c when the 
clouds are at quadrature, so they are "attached" to the photosphere. The 
absorption cores near Δ λ = 0 observed during the eclipses indicate that the 
one of the clouds is occulted and one is transiting the stellar disk during 
each eclipse. Thus the clouds must be nearly co-planar and the inclination 
of the rotation axis must be i > 82°. The emission seen near Δ λ = 0 for 
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0.55 < φ < 0.88 indicates that magnetic equator has a modest inclination, 
β ~ 20°, with respect to the rotational equator. 

The shallow eclipses are either partial or else r c o n t < 1 in the clouds. 
If the eclipses are total and the continuous opacity is due to HI bound-
free transitions and Thomson scattering, the wavelength dependence of the 
eclipse depths in the Paschen continuum, yield iV e(^ = 0.0) > 5.47 ± 0.06 X 
1 0 1 0 cm" 3 and Ν€(φ = 0.44) > 3.52 ± 0.03 χ 1 0 1 0 cm" 3. Then the depth 
of the u-band eclipse yields τηα(φ = 0.0) « 3400 in the radial direction. 
The blue (red) wings of the emission profiles obtained near φ = 0.3 differ 
from the red (blue) wings of profiles 0.5P r ot later, so the clouds are also 
optically thick in the longitudinal coordinate. The clouds must be very thin 
perpendicular to the rotational equator because Ne derived from the last 
visible Balmer shell line during the eclipses (Groote and Hunger 1976) is 
30 times greater than the lower limit derived from the light curve, and the 
Ha shell lines absorb < 10% of the photospheric flux. This suggests that 
i = 90°. 

3. A Preliminary Model 

These results show that the circumstellar gas is distributed in a thin disk 
with large blade-shaped clouds at the intersections of the magnetic and rota-
tional equators. If i = 90°, the asymmetry in the line-of-sight magnetic field 
variation and the eclipse spacing can be explained by a symmetric magnetic 
dipole whose axis has a moderate inclination with respect to the rotation-
al axis and center is displaced toward φ — 0.8 and downward toward the 
hemisphere containing the negative magnetic pole. The radiatively driven 
wind from a broad region around the magnetic equator is channeled into 
the magnetic equator by the magnetic field where it compresses the gas into 
a thin disk. Recombined hydrogen ions drift outward and backward in the 
disk relative to the co-rotating frame due to the effects of centrifugal accel-
eration, radiation pressure, and wind compression. After many ionizations 
and recombinations they enter the leading edge of one of the clouds at the 
potential minima (Nakajima 1981) centered on the intersections of the equa-
tors. We believe that this process can explain many of the details in the light 
curves as well as the dissimilarity of the leading edges and similarity of the 
trailing edges of the clouds. 
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