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ABSTRACT 3 ‘ _
| present the analysis of five years of spectropolarimetric (spectroscopy and polarimetry) data of the - g 4
binary star system V356 Sagittarii (V356 Sgr) and its accretion disk surrounding one and possibly both of the B P
stellar components, similar to the artist rendition in Figure 1. The thick disk of transferred matter from the i .
secondary star surrounds the primary star, and the disk is edge-on when viewed from Earth. Because the .

disk blocks and scatters much of the light from the system, it is conducive to use polarimetry to study how
the disk polarizes the light, which cause the light to become oriented in a certain direction in the form of a
vector. Analysis of the polarization of the system can reveal characteristics and properties of the disk, as
well as the evolution of the system as a whole.
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: / INTERSTELLAR POLARIZATION (ISP) SUBTRACTION
Because the interstellar medium between Earth and V356 Sgr contains dust particles that can also scatter . 3

and polarize light, the interstellar polarization must be removed in order to analyze the polarization coming ' The systern phese is the fraetmn of the

from strictly the disk. orbit at a given time, where v1$ual_ y

representations of phases are provided in

Figures 2-4. The Polarization vs. Phase

plot (Figure 8) shows that polarization

varies periodically with phase, suggesting

that there could be significant clumps in

the disk causing peaks of polarization. In

addition, Figure 8 show that the

polarization of the system never actually reaches 0%, suggesting that the disk is always somewhat visible,

contributing to my proposition that the disk may also surround the secondary star in a common envelope.

The Position Angle vs. Phase plot (Figure
9) shows slight dips at primary eclipse. The
position angle variation possibly indicates
that there are inconsistencies in the disk
that are causing it to appear to wobble.
The slight dip at primary eclipse could be
a result of a particularly large clump in the

$ ) ’ ’ Bl disk that distorts how we see the system's
K Figure 9 - Intrinsic position angle varies as a function of phase. axial tilt. %
D

In order to calculate an accurate estimate for the ISP, | found
7 field stars (from an original 40 candidates) that were close to
V356 Sgr and had cataloged ISP data. The resulting Right
Ascension vs. Declination plot (similar to a visual map) with the
7 selected stars bearing filled symbols is shown in Figure 5.
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To estimate the ISP, | used four different methods to
determine which provided the best approximation of ISP
around V356 Sgr. Figure 6 displays all four ISP vectors plotted
on top of the 7 field star candidates on a Q-U plot, where ISP
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b - " | propose that V356 Sgr is currently transitioning into the
P): ENGEENE . n - N
® .| next step of its evolutionary track: Common Envelope

Evolution, in which the disk around the primary star that has ' o
resulted from mass transfer from the secondary star has begun

to spread around the secondary star as well. Figures 10-11
demonstrate the transition between these two steps, where
\V356 Sgr may currently reside between the two stages.
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Figures 10-11 - Two stages of binary system evolution.

The Serkowski Law Curve method is a technique for separating
ISP into parallel and perpendicular components, then using
these separated components to determine an ISP value at each
wavelength, which can ultimately be subtracted from the total ~———s —— — §
polarization to get the intrinsic polarization of V356 Sgr. Figure A p : . . i AR J -
7 displays one step in this process, in which the perpendicular 7

ISP is considered the peak of the Serkowski Law Curve. ' . AC KNOWLEDG EMENTS
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