Modeling the wind-shaped CSM
of a blue supergiant: Sher 25
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observation

- "
HST image of ghe bi-polar circumstellar nebula around B1.5lab supergiant Sh.25, from [2].* " "

Stellar and wind evolution: Rotation and asymmetric winds

Massive stars between 10-20 solar masses after their main sequence, are expected to
expand twice into red supergiants (RSGs), with an intermediate blue supergiant (BSG) phase
before exploding as supernova.

Throughout its life, a massive star emits winds with mass-loss rate and wind velocity varying
with time. During the BSG phase the star rotates so rapidly that the wind becomes highly
aspherical with mass-loss rate and wind velocity beeing affected by rotation (see[4]).

The interaction of a fast wind with a slow preceding wind but also that of a slow wind the hot
bubble created by a fast preceding wind give rise to the formation of circumstellar shells (see

[5]).

We use a simple version of the wind compresion model to describe stellar wind anisotropies
induced by rotation (see [1] and [3]). The stellar and wind parameters, as function of time from
our stellar evolution models, are used as input for the hydrodynamic circumstellar matter,
which we compute with ZEUS-3D (see [6]).
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model

Image obtained by projecting into a plane the 3D image of the Fig. 4 (thermal emissivity in the blue range).

Comparison with Sher 25

The hour-glass shape of the blue supergiant shell in our circumstellar model (Fig.2) give rise to
form structures as observed around the B1.5lab supergiant Sher 25 (see [2]).

The symmetry axis through the polar lobes at 1.4 pc is perpendicular to the equatorial ring of
0.5 pc in diameter. The mass in the polar caps in our model is approx 0.0043 solar masses
(see[3)).

The morphology of the circumstellar matter as seen in Fig.2 and Fig.3 together with the
density emisivities in different photon energy regimes as seen in Fig.4, extracted from the
hydrodynamical models, confirm the similarity with Sher 25.

The short lifetime of such structures in our circumstellar models is consistent with their rare
occurrence in nature.
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