Spectropolarimetry and modeling of Galactic Wolf-Rayet star WR156
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For the first time spectropolarimetric observations of \WRdfyet star WR156 (WN8h sub-class) were conducted. Medasolution spectropolarimetric data in tige
range of 3500-7208.A were obtained at 6-m BTA telescope of Special Astrophy&itzservatory. These data show that the light from the stsigisificantly polarized,
with the degree of polarizatio? = 1.38 £ 0.06%, and the position angl® = 77.4° &+ 1.2°. This polarization is, most probably, has an interstellagin, as its
magnitude and orientation are similar to the ones of fieltsstalso, we present results of numerical modeling of WR1s6oaphere performed usimmvMFGEN code.
According to it, WR156 is the richest hydrogen Wolf-Rayetrsif WN8 type in the Galaxy.

Even for spatially unresolvable objects, linear spectiapmetry with moderate resolution is a pow:
erful tool to detect and investigate the asymmetric stmectii the object. Angel (1969) demonstrate:
that an axisymmetric source can produce a linear polapizati the continuum (up to 1-5%) due to thq
Thomson scattering, as for an oblate spheroid the angleeddléictric vector is a function of the opti-|
cal depth. Since the continuum radiation is formed at smedidii than the line emission (at a giver]
wavelength), continuum photons collide with more free et than line photons. The continuun
radiation will be more polarized than the emission in s@&dines. This leads to the so-called “ling
effect”, a reduction of observed polarization at wavelesgtorresponding to emission lines. The lin
effect has been discovered in classical Be stars, O statd/alicRayet stars. If we assume that for iso
lated WR stars the line effect is related to rapid rotatiothefstar (Harries & Howarth, 1996; Grafene
et al., 2012), we get a new method to search for rotating WR stgrogenitors of Long-Duration
Gamma-Ray Bursts (LGRBS).

Spectropolarimetric of of WR156 were performed at the 6-nA\Bdlescope of SAO. Figure 2 showq
results of spectropolarimetric observations. The spettdoes not show any signs of reduction i
polarization at the wavelengths corresponding to emidgies, i.e. lines effects are not detected
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Estimation of interstellar polari-
zation (ISP) is very important for
the study of stellar polarizations.
Using the field stars we created
a map of the interstellar
polarization and we concluded,
that, most likely, the polari-
zation measured by us has

an interstellar origin.
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Results are published in Maryeva et al., New Astronomy, 252013

Using cMFGENcode we constructed the model of the WR156 atmosphere, thenpters are listed
in Table . Also the table shows parameters of other Galacti8ivhose are derived usi@vFGEN.
Luminosity and mass-loss rate of WR156 are similar to on@R#0 and WR16 stars, displaying thg
line effect, but the temperature and the abundance of hgdrage significantly different from them.|
Apparently, present statistics on WR stars with line efféstso small that it does not allow to defin
any relation between the line effect and some parameteteaftellar atmosphere.

Table 1 Parameters of atmospheres of WR156 and other WN8h stars Mitky Way and M33 galaxy.
X, Xge, Xo and X v are the mass fractions of hydrogen, helium, carbon and g&mo respectively

T R log L.  log M Voo Xy XHe Xo XN
Mg/ 10—2
kK] [Rol [Lol  year] [kmig (%] [%] (%] [%]
WR124  32.7 18.0 553 -4.7 710 15
WR40 45.0 10.6 5.61 -4.5 840 15 83 1.2 112
WR16 41.7 12.3 5.68 -4.8 650 23 75
WR156 36 18.7 572 -4.82 650 33 65.8 6 0.7
WR156 36 14.8 5.52 -5 650 33 65.8 6 0.7

The Figure 5 shows a comparison of the normalized observectrsin with the model in optical
range, and Figure 4 — comparison of the model spectrum inltheviolet (UV) range with spectra
obtained with IUE.
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Results and conclusions

Spectropolarimfetric observations of the Galactic WodfyBt star WR156 (WN8h type) werej
carried out for the first time. Measured degree of polarats P = 1.38 4 0.06%, position angle
is©®@ = 77.4 £+ 1.2°, the line effects were not found. We created the the map ofrteestellar
polarization in the direction of WR156 using the field stansl @ompared these values with it. Mosf
likely, the polarization detected by us has an intersteitagin.

Spherically symmetric wind model of WR156 was construcgtsical parameters and chemicd
composition of the atmosphere WR156 were derived. By itaupaters WR156 is similar to other]
WNS8h stars, displaying the line effect. There is a signifiq@3%) excess of hydrogen in the atmo]
sphere of WR156. According to the results of modeling WR5#heé richest hydrogen Wolf-Rayef]
star of WN8 type in the Galaxy.
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