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Стандартни звезди в астрономията
Поляриметрични стандартни звезди -- HD 204827

Nikolov in prep.

Long-term variability of HD 204827 in the synthetic V-band. The catalogue values are 
presented with horizontal lines, where the width of each line corresponds to the error 
of the catalogue value.



Поляриметрични стандартни звезди

Blinov + 2023

➢ В двете полукълба има по-малко от 30 звезди със степен на поляризация (PD), 
известна с точност от 0,1% или по-добра, и за които е доказано, че са стабилни във 
времето (напр. Schmidt et al. 1992; Hsu & Breger 1982). 

➢ Липсата на подходяща неполяризирана стандартна звезда в нощното небе в даден 
момент е често срещана.



Спектрополяриметрия с ФоРеРо2



The process of spectropolarimetric data reduction includes:

(1) Bias substraction
(2) Extracting 1D spectra
(3) Wavelength calibration
(4) Beam swapping technique
(5) Correction for instrumental polarization
(6) Correction for the chromatism of the retarder waveplate
(7) Correction for position angle



Unpolarized standard stars

Stokes Q and U parameter of the unpolarized standard star HD 21447



High polarized standard stars

Position angle (top) and degree of polarization (bottom) of the high polarization standard 
star HD 25443. The black dots represent the catalog value (Schmidt et al., 1992)



Наблюдавани стандарти с ФоРеРо2

Nikolov + in prep.



Променливи стандартни звезди

55 Cyg (HD 198478), HD43384 и HD183143 (Hsu & Breger 1982)

7 ot 13 стандарта са променливи (Bastien + 2007) 

Променливост в позиционния ъгъл е намерен при 5 стандарта: HD 160529, 
HD 80558, HD 111613, HD 183143 и 55 Cyg (Cotton + 2024)

HD 204827 – променливост в позиционния ъгъл (this work) 



Звезди с висока поляризация

Закон на Серковски

Nikolov + in prep.



HD 204827 -- Spectroscopic Binary

HD204827 is classified as a spectroscopic 
binary star with an unknown period, as both 
components exhibit spectral types close to O9.5 
V or B0 V (Hobbs et al. 2008). 



TESS light curve
The light curves from the Transiting 
Exoplanet Survey Satellite (TESS) 
mission were extracted using 
TESSExtractor-- 
https://www.tessextractor.app/

TESS observed HD 204827 during 
eight sectors (Sectors 16, 17, 56, 57, 
76, 77, 83, and 84). The light curve 
exhibits the same structure across all 
sectors.

The light curve is similar to those of 
eclipsing binary stars but has very 
shallow minima. Light curves of 
eclipsing binary stars can be found in 
the TESS Eclipsing Binary Stars 
Catalogue (Prša et al. 2022).

Nikolov in prep.

https://www.tessextractor.app/


 HD 204827

Nikolov in prep.

Long-term variability of HD 204827 in the synthetic V-band. The catalogue values are 
presented with horizontal lines, where the width of each line corresponds to the error 
of the catalogue value.

The variation in the degree of polarization is not related to the orbital period!



1)Variable polarization – an indicator of asymmetry

2)Determine the intrinsic and interstellar polarization

3)Analyze the wavelength dependence of the degree of polarization

4)Determine the orientation of the position angle

5)Measure the polarized flux across the Hα emission line

Steps to analyze spectropolarimetric data



Interstellar polarization toward HD 204827



Interstellar polarization toward HD 204827

Nikolov in prep.



Interstellar polarization toward HD 204827

Observed P.A. , instrumental intensity and degree of polarization of HD 204827 and two stars in the 
vicinity of the HD 204827.

HD 204827 , distance = 918 pc
Cl Trumpler 37 1237, distance = 1027 pc, angular distance = 5.9’
Gaia DR3 2179492978410686464, distance = 903 pc, angular distance = 1.6’

Nikolov in prep.



Polarization vs. distance

Polarization vs. distance. The orange line represents the polarization vs. distance 
relationship (Fosalba et al. 2002).



3D polarization map around HD 204827

The interstellar polarization of the field stars around HD 204827 (with orange,Heiles (2000)). 
The degree of polarization is proportional to the length of its bar. The horizontal bar of the 
top right presents 4 % polarization. The P.A. of the stars of the direction of HD 204827 are 
similar to that observed in HD 204827. The color of every star corresponds to its distance. 
The background image represents 100 µm dust emission maps (Schlegel et al., 1998).



HD 204827 has an IRAS bow shock

“Since the uncertainty in the velocity is 
rather large, we can only say that the 
velocity HD 204827 is consistent with 
being a runaway star.”

Valencic + 2003

“The presence of the bow shock around 
HD 204827 indicates that the star may lie 
in or near the material swept up in the 
formation of the bubble. It formed through 
a combination of stellar winds and a 
supernova explosion from the first 
generation of star formation in the region, 
NGC 7160, which occurred about 7 Myr 
ago (Patel et al. 1998). The Trumpler 37 
cluster formed about 5 Myr ago perhaps 
induced by the formation of the Cepheus 
bubble. Shocks such as those in 
supernova ejecta will produce a dust grain 
size distribution skewed toward smaller 
grains.”
Valencic + 2003



STELLAR BOWSHOCK NEBULAE IN THE MILKY WAY

A COMPREHENSIVE SEARCH FOR STELLAR BOWSHOCK NEBULAE IN THE MILKY WAY: A CATALOG 
OF 709 MID-INFRARED SELECTED CANDIDATES   Kobulnicky + 2016

Kobulnicky + 2016



STELLAR BOWSHOCK NEBULAE IN THE MILKY WAY

A COMPREHENSIVE SEARCH FOR STELLAR BOWSHOCK NEBULAE IN THE MILKY WAY: A CATALOG 
OF 709 MID-INFRARED SELECTED CANDIDATES   Kobulnicky + 2016

Kobulnicky + 2016

Six prototype bowshock nebulae, with the 
colors representing either the 24 μm Spitzer 
Space Telescope or 22 μm WISE band in red, 
either the 8 μm Spitzer Space Telescope or 12 
μm WISE image in green, and the 4.5 μm 
Spitzer Space Telescope/WISE image in blue. 
These six objects are ζ Oph 
(G006.2812+23.5877; upper left), AE Aur 
(G172.0813−02.2592; upper right), HD136003 
(G322.6802+00.9060; center left), HD150898 
(G329.9790−08.4736; center right), HD155755 
(G348.7967+00.1455; lower left), and 
HD143275 (G350.0969+22.4904; lower right). 
Arrows in some panels indicate the direction of 
proper motion, if known.



Theory



Theory

The resulting polarization is 
highly dependent on the 
inclination angle, wavelength, 
and dust grain properties.
Shrestha + 



Theory

“The position angles in our models 
are consistently ≈0◦ for most viewing 
angles, but flip to near 90◦ at high 
inclinations and optical depths when 
q is negative.”

“Polarization simulations of stellar 
wind bow-shock nebulae – I. The 
case of electron scattering”
Shrestha + 2018



A peek behind the dusty curtain: K S -band polarization photometry and 
bow shock models of the Galactic center source IRS 8

Rauch + 2013



HD 204827- position angle

Nikolov in prep.

The position angles of HD 204827 and two nearby stars. The Stokes Q and U of CT Trumpler
37 1237 was used to calculate the intrinsic degree of polarization and position angle of HD 
204827 (with blue). The background represent 25µm dust emission taken from HIRES (IRAS).



Променливост в степента на поляризация при HD 204827

The position angles of HD 204827 and two nearby 
stars. The Stokes Q and U of CT Trumpler
37 1237 was used to calculate the intrinsic degree of 
polarization and position angle of HD 204827 (with 
blue). The background represent 25µm dust emission 
taken from HIRES (IRAS).

Long-term variability of HD 204827 in the synthetic V-
band. The catalogue values are presented with horizontal 
lines, where the width of each line corresponds to the 
error of the catalogue value.



Rauch + 2013
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