Interstellar and intrinsic polarization of the
High-mass X-ray Binary 4U 2206 +54

.-"";

.r_l' g
3%
-

_—"

"q c E" -
ACTPOHOMMUECKA S

Yanko Nikolovi

Institute of Astronomy and National Astronomical Observatory, Bulgarian Academy of Sciences, Tsarigradsko Shose 72, Sofia, BG-1784, Bulgaria

Introduction Journal of observations
The observations were made from 2018 October 05 to 2019 October 24.
The Be/x_ray bl naries consist Of a Table 1: Journal of spectropolarimetric observations of 4U 2206+54 and the stars of the direction of 4U 2206+54.
CompaCt ObJeCt Orbltlng a Be-Star Object Date uT Expf(s) Angular Distance’ Py(obs.) PA.y(obs.)
I I distance pc (%) [deg.]
When _ unpolarlzed “ght un_dergoe_s 2018-10-05 18:30 1920 415+ 005 384+023
scattering (Thompson Scattermg)l N 2019-06-30  22:56 3200 403+ 004 372+03
. . 4U 2206+54 2019-07-02  22:42 3200 - 3104713 4.04+004 38.8+0.3

the circumstellar disc around the Be- 2019-10-23  19:53 1920 405+004 39.5+0.3
star, the scattered Iight is Iinearly NTASS 2019-10-24  19:54 1920 . 412+ 004 37.3+0.3
polarized. The degree of polarization izstzsz?}gos 2019-10-23  20:42 2400 1’ 6300781 316+0.17 36.8+24
depends on the orientation of the disc 2MASS .

_ _ _ 22074905 2019-10-23  21:34 2400 1.8’ 260232 3.65+0.13 364+ 1.0
relative to the line of sight. +5432344

Note: “ - Total exposure time; b Distance based on Gaia EDR3 (Bailer-Jones et al. 2021).

Observations and Data Analysis Interstellar polarization Depolarization effect in Ho
_ | _ The 3D map of the linear polarization of the stars - - -
Spectropolarimetric ~ observations  of  4U from the field of 10x10 deg. around 4U 2206+54. emission line
2206+54 and the stars of the direction of 4U The position angle of 4U 2206+54 is aligned with The depolarization effect in 4U 2206+54 is well
2206+54 were secured with the FoReRo02, the position angle of the stars of the direction of 4U . .
visible on the data obtained on 2019-10-23.

attached to the 2m RCC telescope at the 2206+54 .
Rozhen National Astronomical Observatory®. 7 2019-10-23
Polarized spectra are obtained at 8 retarder £ 55 — Relative Intensity ¢ Degree of polarization
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angles: 07, 22.5, 45°, 67.5°, 90, 112.5°, 135° and
157.5° of the retarder. A beam swapping
technique* was used to minimize the
Instrumental polarization. A standard stars with
zero degree of polarization were used for
correction of the instrumental polarization. The
offset between the position angle Iin the
celestial and instrumental polarization s
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corrected using strongly polarized standard 0.50 1 6 -8 U
stars. BBl 7 = 2.0% (Heiles 2000) I1 0.25 1 , , , ,
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Observed degree of polarization and So s e s 00 s 0 re o0 woldd
position angle of 4U 2206+54 Fig. 2 The interstellar polarization of the field stars %3.8-
N _ | around 4U 2206+54 (Heiles 2000). The degree of 56
The position angle has a flat behavior with polarization is proportional to the length of its bar. The ;
no visible wavelength dependence and has a horizontal bar of the bottom left presents 4.0% - | | - |
value of P.A.obs = 38.2 + 0.5, where P.A.obs polarization. The color of every star corresponds to its 0000 0200 64OOWave|ength M 0800 7000
represents an average value of all observed gféﬂﬁésﬁfrﬁ?ﬁgﬁs érlneatgael rlegpgg)se”ts 100 pm | o | -
position angle of 4U 2206+54 in a synthetic V P 9 - - Fig. 4 Depolarization effect in Ha emission line of 4U
filter. Two stars (2MASS 22075650+5432038 and 2206+54.
o 2MASS 22074905+5432344) In the direction of 4U The depolarized effect with the values of the
| 2018-10-05 2019-07-02 | 2019-10-24 2206+54 were observed to determine the -
=] cioees0  § fobThes interstellar polarization toward 4U 2206+54 marked areas (with darkred and blue) was
g, | used to calculate the intrinsic polarization of 4U
2 80 - 2MASS 22075650 +5432038  :  2MASS 22074905 +5432344 2206+54. Based on the depolarization effect
< . the intrinsic degree of polarization is Pix (%) =
. PR L 0.15 at position angle P.A..x = 27> . On the
5000 5500 6000 65'09 7000 7500 8000 N 7 ﬁﬁ? By iyt Bt I;Aiiig‘fi‘*‘%m‘]Fﬁt’*’?;i*mz*v;*if*‘f’""f“i“"I‘“iIH““"‘““"""’"’m‘n“n“’“"“" other hal’]d, the depolarized effect In Stokes Q
- 2018-10-05 2019-07-02 | 2019-10-24 20° (%) 1s not well visible, for this reason it Is
ES- 2019-06-30 } 201?—10—23 Z(?oo 5500 6000 6500 7000 7500 8000 possible for the pOSition angle to be P-A-int ~
gj E 1 cmeenne R e 45-, if the depolarized effect presents only in
3 .| EG'{ Stokes U. The differences of the values of
& 541l iﬂmg_ﬁﬂ e B e oSt e degree of intrinsic polarization, obtained by the
. 4 i R i R i R P S : - =0 R . . . . .
— g, [t T two methods can be explain with the intrinsic
BRI Mo — — — —— — — polarization of Ha emission line or inaccuracy
| N wavelength A of interstellar polarization, obtained from the
Fig. 1 Observed position angle and degree of Fig. 3 Observed position angle and degree of stars in the direction of 4U 2206+54.
polarization of 4U 2206+54. polarization of the stars in the direction toward 4U
2206+54.
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