... COST workshop : X-ray polarisation - a window about to open? - Stockholm, Sweden - 25-28 August 2014

SOURCES OF X-RAY POLARIZATION
IN ACCRETING BINARY STARS

DANIELA BONEVA

SPACE RESEARCH AND
TECHNOLOGY INSTITUTE, SOFIA,
BULGARIA



.l. Contents

m Objects
m Model of bursts and flare-ups

m Indications of active states by gas-dynamical and observational
data

m X-ray emission
m Polarization degree during the outbursts
m Future work

COST workshop : X-ray polarisation - a window about to open? - Stockholm, Sweden - 25-28 August 2014




.-. Objects

StarLightPro-2 simulation

Accreting binaries:

CVs stars (SS Cyg)
Be/X stars
Symbiotic binaries (RS Oph)
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... Model of bursts and flare-ups activities
(Boneva et al. 2009)

Mass transfer and
disturbances in the

stronger emission during
the development of the
outbur

Flow transformations,
wave pattern
ormation

Gas is leaving the
toroidal shell; it forms
an expanding spherical
shell around the

* accretor

N
2
se i
1}
1

Agular momentum
transportation efficiency
raise; accretion rate
onto the binary

strong heating of thé
gas between the
toroidal shell and the

growing intensity of
the white dwarf
radiation

a toroidal shell (C)
forms around the
accretor (A)

4

m— growth of the inner
parts thickness

heating of the nearest
parts of accretion disc




... Flow transformations, wave pattern formation. Gas-
dynamical data

Consecutive phases
of rotation in three

stop-steps of one
rotational period P,
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... Flow transformations, wave pattern formation.
Development of the outburst. Gas-dynamical and
observational data
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Light curves of SS Cyg
based on AAVSO light curve
Hy Doppler tomograms for SS data generator. The vertical
Cyg in its active state from lines indicate the dates of
spectral observations of this star our observing nights.

(Boneva et al. 2009).
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... Flow transformations, wave pattern formation. Gas-
dynamical and observational data
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Density distribution of Be/X stars for
three runs with different orbital
periods. The density is normalized to
the surface density of B-star.
(Kaygorodov, Bisikalo, Kononov,
Boneva, 2013)
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... Flow transformations, wave pattern formation.
Development of the outburst. Observational data
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(Zamanov et al. 2010; Boneva et al. 2013)
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Aim: to measure the degree of X-ray polarization during
the active flare-up states

e relation between structure transformation during the
flare-ups, flare-ups (bursts) and X-ray polarization
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A Schematic view of the polarization modeling: bursts to
polarization
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... X-ray emission > degree of polarization

Sources of X-ray
polarization:

e Bursts

e Hot parts of the disc
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Swift’XRT data of SS Cyg
blue: WT - red: PC

Oct 13 Nav 02 Nov 22 Dec 12
Jan 01 = MJD 55927

MIT X-ray timing explorer
data of SS Cyg
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X-ray emission > degree of polarization

gammacas

Swift-XRT light curve of y
Cas (Swift-XRT generator)

Swift/XRT data of Gamma Cas
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Four Stokes parameters and Poincare vector of
polarization - characterize the intensity and
polarization of X-ray emission:

P = sqrt(&'lz + 522 + 532 )/ S, P- degree of polarization
S, = sqrt(S‘f + S5 + 532) For general X-ray plane

If P=3S./S,(i =123) isthe Poincare vector of
polarization
For |[P|=1 X-ray wave is totally
polarized

On the base of models: (Churazov et al. 2002), (Marin et al.
2014) and (Molinary et al. 2011) ....
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.l. Polarization Degree (P). P=1 - fully polarized
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Polarization degree (P) during the bursts activity
of SS Cyg
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.l. Polarization Degree (P). P=1 - fully polarized
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... Polarization Degree (P). P=1 - fully polarized
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Polarization degree (P) during the bursts activity
of RS Oph
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... Polarization Degree (P)
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...to be continued Q
-~ S5

Future work:

e To develop and improve the model

e Is it possible to detect the mechanisms that

could trigger bursts by the methods of
polarimetry?

-
Comments

Suggestions
Collaborations
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