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CrangapTHu 3B€34U B aCTPOHOMUATA

- lNonsgpumempuyHU cmaHdapmHu 38e30U -- HD 204827

I HD 204827 Py(%) } Piirola et al. (2021)
v Schmidt et al. (1992) Schulz & Lenzen (1983)
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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.

Nikolov in prep.



[onapUMEeTPUYHM CTaHOAPTHU 3BE3OM

B aBete nonykbsiba mma no-masiko ot 30 3Be3aM CbC cTeneH Ha nonapusauuna (PD),
n3BecTHa ¢ To4yHocT oT 0,1% wunu no-gobpa, 1 3a KOUTO € AoKa3aHo, Ye ca CTabu/iHN BbB
BpemeTo (Hanp. Schmidt et al. 1992; Hsu & Breger 1982).

Jinncata Ha nogxoAsuwla HenonApusvpaHa ctaHgapTHa 3Be3fa B HOWHOTO Hebe B paneH
MOMEHT € YeCTO cpellaHa. : :

Blinov, D, et al.; A&A, 677, Aldd (HKE235)
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Hizhly-palarized
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Fig. 2. Distribution of the sample stars over the sky. Samples B, H, L, and Z are descnibed in Sect. 20 Fourteen stars marked a8 “not observed”
and that have rero measurements were excluded from the final sample. Highly polarized and unpolarized stars are standards vsed in the previous
sludies listed 1n Table |, The svinbol sere ndicates polarization of mdividual stars from Table A4

Blinov + 2023
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The process of spectropolarimetric data reduction includes:

(1) Bias substraction ;
(2) Extracting 1D spectra .
(3) Wavelength calibration

(5) Correction for instrumental polarization
(6) Correction for the chromatism of the retarder waveplate
(7) Correction-for position angle

3.2. Beam swapping technigue

A beam swapping technique is used for |ml.u||L|Ll|LL data pro-
The values of fl.0= and Fi1), where FL0Y and A}

are the fluxes of allel and perpendicular beam of the Wol-
laston prism respectively, are obtained for the different half-wave
25, The following formulae are used o caleo-

late the Stokes ['-.uu.uk.k.l 5 {Bagnulo et al. 20087: .

u.[lcr app
ization standard is close to zero.
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The degree of polatsation is:
Py = 1M.'I‘lt__,l.ll # P

The position angle is:
N 1 Pyld)y
&1} = — arctan + &g,

L}
where & is
J” i ~ Dand Py >0 3.3. Instrumerntal polarization
B = § LB if Oand Py <0

OO if P < lation of the half-wave retarder plate -

Article nmimber,

hserved lemw.nwu of zero |r

Regular spectropolari metric ehservations stanad after the instal-

from November 20015



Unpolarized standard stars

(Q) = — 0.03(%) gg = 0.04({%)

Q (%)

Stokeg

SO0 500 7000 BODD
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Stokes U (%)

5000 5500 6a00 6500 7000 7500 BOOO
wavelength A

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



High polarized étandard stars

—— HD 25443 2025-01-06 position angle
¢ Catalogue /Schmidt et al.(1992)/

SO L e - II_..|| :'::':|_'-:_'_J

|aa = 6.07 deg.

Position angle [deq.]

2000 2200 6000 6300 7000 7500 8000

—— Sorkowskl Law (P (%)= 5.26; A, d) = 4874: K= 0.88)
HD 25443 2025-01-06 degree of polarization
» Catalogue /Schmidt et al.{1992)/

5500 6000 6500 7000 7500
wavelength A

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)
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Table |

Seanching for

Unpolarised standard stars

HID» 191195
HID» 21447
HI» 154592
HI» 212311

2006 139
03 30 00.2
1707 41.3

2221 586

High polarisation standards

HD 7927
HI» 25443
HD 161056

HD 1 --H-l‘
HD 155197

01 20049
4 05 08, 1
1743 47.0
03 14053
04 24 9
02 02 421
1706 323
17 10158

Variable high polarisation standards

HI» [B3 143
HID» 204827

MNate:  (a)

Schrmadt et al [ 19925 (W)

HO2 06 (.6
-H"' 'H—l -H'1 f

Hm 15 26.4
- 53314
-0 50037

Fed o fad
-] o

— g [ [

Piirola et al. |(20200:

Furola et al. (20211 (1) Nordic Optical Telescop

Nikolov + in prep.

HIRIH
0.05
0.04
0.03

1C)

PO%)

[catalogue)

0.0039 + 00008

0051 +0.020
0050 + 0.030
0034 +0.021

3208 + 0.025
5127 £ 0.0l
-I-N'I'H:I.-'H““

i 7+ 0028

] :l:“.““_\
6700 +0.015
3780 £ 0,062
4.320 £ 0,023

6.10 + 0.05
322 +0.014
07 + 0.003

Turnshek et al. @ 1990

(di

PA. (deg.)
[catilogue )

al.2+ 5.8
171.49

500,949

QlOE+ 02
13423+ 034
095+ 018
11493+ 017
322+ 0.1

2. H-I:I:HI‘-

1793+ 02
58.73 + 0.08
33+ 002

Hsu & Breger 1982 ):

: List of spectropolarimetric observed standard stars. The coordinates were taken from the SIMBAD Asronomical Database.
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[MpOMeHIMBY CTaHAapTHU 3Be3au

55 Cyg (HD 198478), HD43384 n HD183143 (Hsu & Breger 1982)
7 ot 13 cTaHpgapTa ca npomeHnusu (Bastien + 2007)

MpPOMEHNNBOCT B MO3ULMOHHUA bIbA € HaMepeH npu 5 ctaHgapTa: HD 160529,
HD 80558, HD 111613, HD 183143 n 55 Cyg (Cotton + 2024)

HD 204827 — NnpoOMeH/IMBOCT B NMO3NLUOHHNsT BEBA (thiSWOrk)

AR
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3Be34M C BUCOKa nosdpusayns

3aKoH Ha CepKOBCKM

R
Ir:lj_'-_l'lllll = I!.-.l.-.'.'..'J'. .;_';'I_IF .El”- ll;jl

Table 3. The parameters of the Serkowski’s loa bit.

The parameters of the Serkowski’s law fit

Object

PUA) s

[

K

RGN

I.-=||.I

HD 7927
HD 25443
HD 161056
HD 19820
HD 204827

BD +25727

HD 183143

BI» + 59 359

HI» 154445
HD 155197

3.30 £ 0001
522 =0.01
409 + 0.01
4 54 + 0.01
5.83 =0.01
6.36 + 0.01
5.95 +0.01
666 + 0.01
378 £0.01
4 48 + 0.01

0.78 £ 0.01
1.05 £ 0.01
1.37 £ 0.01
1.07 + 0.01
1.01 £ 0.01
.17 +£0.01
34 +0.01
13 +£0.01
28 £ 0.01

l.
l.
l.
1.20 + 0.01

4500 + I8
(43 £ 2.3
5792 £ 0.6
5216+ 1.1
4510 +6.9
5689 £ 1.3
S04 + 1.3
5613 + 0.8
5662 + 1.4
S04 + 4.4

wpcrtr o Bl asien aarckeds HEFMRET
+34 SES O IS ol HET 155 B

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 09.5
V or BO V (Hobbs et al. 2008).



TESS light curve

sa{ —— HD 204827 TESS Sector 16:(12 Sep to 6 Oct, 2019)

The light curves from the Transiting
Exoplanet Survey Satellite (TESS)
mission . were extracted using
TESSEXxtractor-- .
https://www.tessextractor.app/ = - l'mm;'s —
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.
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The light curve is similar to those of
eclipsing binary stars but has-very
shallow minima. Light curves af
eclipsing binary stars can be found in
the TESS Eclipsing Binary Stars
Catalogue (Prsa et al. 2022).

Fig. 21: TESS light curve (top), Lomb-Scargle periodogram
. . (middle), and phase-folded light curve based on the most sig-
Nikolov in prep. nificant period detected from the periodogram (bottom).



https://www.tessextractor.app/

HD 204827

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

HD 204827 Py(%) ¢ Piirola et al. (2021)
Schmidt et al. (1992) Schulz & Lenzen (1983)

[} [

]
i | | ¥
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AT=2.02d AT=0.98 d AT=1.0d x
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T T T T
59400 59900 60400 80200
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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. Nikolov in prep.




Steps to ahalyze spectropolarimetric data

-1)Variable polarization — an ihd‘icator of_ agymmetry

2)Determine the intrinsic and _interstellar. po-larization

3)Analyze the wavelenéth de_p'endencle of th-e _degree of polarization
4)Determine t'h"'e orientation of the pc')siti_on anglre: .,

5)Measure th§ polarized flux across the Ha emission line



Interstellar polarization toward HD 204827

FFFFFFFF



Interstellar polarization toward HD 204827

Nikolov in prep.




Interstellar polarization toward 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’

SO00 S50 [T n ] (e

wavafangth & wavelangth A

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



Polarization vs. distance

Fosalba et al. 2002

HD 204827

Gaia DR3 2179492978410686464
Cl Trumpler 37 1237

Heiles 2000
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Polarization vs. distance. The orange line represents the polarization vs. distance
relationship (Fosalba et al. 2002).



_3D polarlzatlon map around HD 204827

HD 204827 RA, =21 28 57.8 DEC. —+5£‘.4
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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 pm dust emission maps (Schlegel et al., 1998).



HD 204827 has an IRAS bow shock

MAGELLANIC CLOUEL TYPE INTERSTELLAR DFUST 1R

HE BILKEY W

“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.”

Valen.cic + 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. hocks 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

THE ASFROPHY SICAL JOURNAL SUPPLEMENT SERIES, 22T 18 (l4pp), 2016 December BOsU L NIERY |

irnre 4. Locanons of bowshook condichines deaswn o armows 1oondhicaie the mormpholomes] onentaion of the pebula, Calors desienaie miesie lar exincion valoues
Figure 4. 1 f bowshock cuandidates d licate the momphological [ the nebula, Colors desig I ues,
just gz m Figure 2, The upper panel shows a portion of the Plane at 07 < £ < 607, while the lower panel shows the 3007 < £ < 360" reaion.

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

Six prototype bowshock nebulae, with the
colors representing either the 24 uym Spitzer
Space Telescope or 22 ym WISE band in red,
either the 8 um Spitzer Space Telescope or 12
Mm WISE image in green, and the 4.5 pm
Spitzer-Space Telescope/WISE image in blue.
These = six objects are ( 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.

Koblinicky + 2016
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Polarization simulations of stellar wind bow-shock nebulae — I. The case
of electron scattering
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Polarization simulations of stellar wind bow shock nebulae - IlI. The case
of dust scattering
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and Andrew G. Fullard'

| Department of Physics & Astronomy, University of Denver, 2112 E Weslev Ave., 80208, Denver, USA
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4326 M. Shrestha et al.

SaiaHEE ey - The resulting polarization is
Ta—— highly dependent on the

inclination angle, wavelength,

I © 060 and dust grain properties.
=r . Shrestha +
R iﬁ -‘j U ;
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Theory

Bow-shock polarization — electrons

“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
g IS negative.”

“Polarization simulations of stellar
-wind bow-shock nebulae — I. The
case of electron scattering”
Shrestha +2018
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A peek behind the dusty curtain: K S -band polarization photometry and
bow shock models of the Galactic center source IRS 8

C. Rauch er al.: TRS & AD sssisted polarimetry and bow shock modeling

Fig 1. Ke-band POV for one Wollaston channe] covering an area of 319" <827, The white box marks the anea used for the presented polariztion
Imaps,

[-l,... I" I 1 =R s rl iFIRS I rroupaing Hre F I wiation wits messured om nondecomeslved imaees wxing the lechniques deseribod

RaUCh + 2013 in Sece 2. The ime WS (B0 CORTEC e I {oor buackgrounil I farre groasa] xnd instnamental polenzotion




| _HD 204827- position angle

HD 204827 R.A. =21 .28 :l.l DEI = +58 1]._ 2

P = 2,0%
HD 204827
Cl Trumplér 37 1237

i
a
L
=
a
i
._I'|
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Aa [deqg. ]

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 25um dust emission taken from HIRES (IRAS).

Nikolov in prep.



MPOMEHIMBOCT B CTEMNEHTa Ha nonﬂpmsau,vm npu HD 204827

HD 204827 F--“-*—"'l._E"-?EDEr—--I‘iE-'l-‘-'l"""

B o 204827 - INTRINSEC

dr [ede=ge]
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 25um 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.

HD 204827 Pyi%!)
Schmidt et al, (1992)

.
i

aAT=0498d

}  Piirola et al. (2021)
Schulz & Lenzen (19E3)
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