Cornell University
Library

Search or Article-id

arXiv.org > astro-ph > arXiv:1107.4961

Astrophysics > Solar and Stellar Astrophysics

The nature of the Na | D-lines In
the Red Rectangle

Joshua D. Thomas, Adolf N. Witt, Jason P. Aufdenberg, Jon E.
Bjorkman, Julie A. Dahlstrom, Steven R. Federman, Lew M. Hobbs,
Uma P. Vijh, Donald G. York

(Submitted on 25 Jul 2011)

In this paper we examine the profiles of the complex Na | D-lines in the Red
Rectangle. The spectra were acquired with the ARCES \'{e}chelle
spectrograph R = 38,000 on the 3.5-m telescope at the Apache Point
Observatory. Additional spectra taken with STIS were acquired from the
Hubble Legacy Archive (HLA) and were used to independently confirm the
spatial origin of the spectral features. The profile of a single D-line consists of
double-peaked emission, red-shifted absorption and blue-shifted absorption.
We find that the double-peaked emission originates from the bipolar outflow,
the red-shifted absorption feature is due to the photospheric line, and the
blue-shifted absorption arises from the bipolar outflow as seen against the
photosphere of the luminous post-AGB component in HD 44179. In order to
better understand the Na | D-line profile, we examined the periodically variable
asymmetric photospheric absorption lines. The asymmetric lines are
interpreted as a signature of slow self-accretion following enhanced mass-loss
around periastron. An empirical model was constructed to remove the
photospheric component from the Na | D-line profile in order to study the
nebular emission and absorption of sodium along the line-of-sight to the
primary. This paper also discusses the different origins of the single-peaked
emission, the double-peaked emission and the blue-shifted and red-shifted
absorption components.

Comments: 16 pages, 14 figures, 2 tables, Accepted for publication in the
MNRAS 2011 July 13. Received 2011 July 12; in original form
2010 December 1. The definitive version is available at
www.blackwell-synergy.com

Subjects:  Solar and Stellar Astrophysics (astro-ph.SR)
Cite as: arXiv:1107.4961 [astro-ph.SR]
(or arXiv:1107.4961v1 [astro-ph.SR] for this version)

Submission history

From: Joshua Thomas [view email]
[v1] Mon, 25 Jul 2011 14:34:55 GMT (546kb)

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Download:

. PDF
. PostScript
. Other formats

Current browse context:

astro-ph.SR
< prev | next >
new | recent | 1107

Change to browse by:

astro-ph

References & Citations

. INSPIRE HEP
(refers to | cited by)
. NASA ADS

Bookmarkawhat is this?)

EEERS-~] {1 [ Jeil)
i



Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



