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Background Modeling & Observations

Herbig Ae/Be (HAeBe) stars are pre-main sequence A or B type stars that are The non-LTE radiative transfer codes, BEDISK (Sigut & Jones 2007) and BERAY
surrounded by a disk producing strong optical emission lines, particularly lines (Sigut 2011), are used to compute the thermal structure of the disk, and the
of Balmer series, as well as an infrared excess, attributed to the hot or cool line profiles and SEDs. The disk is assumed to be in radiative equilibrium with a
circumstellar dust. Likely remnants of the star formation phase, these disks are user-specified density structure, following Keplerian rotation. The vertical
thought to be centrifugally supported, and Keplerian rotation is expected and structure of the disk is assumed to follow hydrostatic equilibrium. The
observed (e.g. Mannings et al, 1997). circumstellar disk is photoionized by the central star's radiation, and the
thermal structure of the disk is found by balancing the heating and cooling
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Motivation

The region close to the stellar surface experiences intense radiation from the
central star and very high temperatures are expected. As dust evaporates at
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thus have gaseous layers. The temperature and density structure, as well as the
mass of this gaseous regions, are currently unknown. Classical Be stars are

known to have gaseous disks which are well studied. Using the models that have P re I I m I n a ry WO rk

been successfully tested for Classical Be stars, we are trying to see if these BEDISK/BERAY have successfully been able to reproduce the spectra for
models can be adapted to study gaseous disks around Herbig Be (HBe) stars. gaseous disks around Classical Be stars (e.g. Sigut & Jones, 2007; Halonen et

al., 2008) and can be adapted to study the disks of HBe stars. We are currently
HBe EDY65 1637 M = 8 M_ I modeling two HBe stars (MWC 1080 & BD+65 1637) by exploring the disk
2 l density parameter space which has been tested for Classical Be stars to see if

LS HAeBe stars lie in or close to the parameter space. For the current models, we
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power law density index from 2 to 3.5. The star+disk system is seen at two
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Wavelength (nm) was kept constant at 40 stellar radii through all the models. An example of a
6 N . . -
spectrum one such model for BD+65 1637, is illustrated above (Figure 3). The
% 47 i density and temperature structure for the same model for BD+65 1637 can be
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Figure 2: The observed spectra for BD+65 1637 (Alecian et al 2013), a B2e type star. The spectrum shows 17 500
many emission lines, for example Balmer lines such as Ha and HB (circled in red) and Calcium Triplet lines -30 | SOLN.BDE51637-410800-w0d0-0h0-3-1d0em10 : Plotted 20-Mar-2014 -30 | SOLN.BDE51637-110800-w0d0-j0h0-3-1¢0em10 : Plotted 20-Mar-2014
(circled in yellow). 10 ok, 20 40 10 &L =0 40
Star Spectra| Effective Radius Mass Distance Figure 4: The density and thermal structure of the disk for BD+65 1637 modeled using BEDISK for a 40 stellar radii

circumstellar disk, an inner edge density of 101° g/cm3 and power law density structure index of 3 (same values as
used to synthesize line profile in Figure 3).
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flzdEesd | lBzne L20oe ' ' e Alecian, E. et al., 2013, MNRAS 429, 1001.
HD 76534 B2ne 18000 7.7 90 370 Dullemond, C. P. & Monnier, J. D., 2010, ARAA 48, 205.
Halonen, R. J. et al., 2008, PASP 120, 498.
BD+651637  B2e 18000 6.7 8.11 1250 Mannings, V. et al., 1997, Nature 388, 6642, 555.
Sigut, T. A. A. & Jones, C. E., 2007, ApJ 668, 481.
Table 1: The stellar parameters of the objects for which we are modeling observational data (Alecian et al., Sigutl T. A. A., 2011, IAUS 272, 426.
2013).
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