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Introduction

Classical Be stars are B-type main sequence stars holding a geometrically thin

equatorial quasi-Keplerian disk with a rotational velocity between 30% and 95%
of their critical rotational velocity (Zorec et al. 2016).

It’s still under debate how the star transfers not only angular momentum, but

also mass to the disk, but when the material is on the circumstellar orbit it is

governed by viscosity (Lee et al. 1991).

HDUST

The code HDUST (Carciofi & Bjorkman 2006) is a NLTE Monte Carlo radiative

transfer code capable of predicting observables from 3D circumstellar disk

models. We use HDUST to model the disk of HD 45725 using a power law

with an exponential cutoff for volume density ρ(r, z)
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with r and z respectively being the radial and vertical positions within the disk,
R∗ as the equatorial radius of the star, ρ0 as the density where r = R∗ and z = 0,
n being a parameter which defines how quickly the density decreases with the

increasing r, a being the sound speed of the disk, which is determinedwithin the
code from the temperature structure, and vcrit is the critical rotational velocity

of the star.

Method used for modelling

In order to obtain an accurate model for the observed spectrum, we fixed (the

most part of) the stellar parameters based in previous works (Chauville et al.

2001, Arcos et al. 2018), and make a grid varying between the disk parameters

such as ρ0, Renv, n. Because this star have several observations, we choose the
most symmetrical to compare with the obtained by HDUST.

This particular observation has been done in 2011/01/15 and observed by the

Observatoire di Pilat, France.

Best Model

Figure 1. (a) Temperature plot of the best fit. The horizontal axis corresponds to the distance

from the surface of the star in logaritmic scale and the vertical axis corresponds to the

temperature. Here we can see how the temperature varies along the disk. The dashed color

lines corresponds to the last three iterations, and the red one is the average of all of them. (b)

Hα line-emission comparison between observed (blue) and fitted (red) spectrum.

Results

As we can see from Figure 1a, the model could converged without problems.

The way that we can know that the model is valid is because of the ”U” shape of

the temperature profile. The reason of that phenomena is because the density

in the disk is greater in the middle, so when the disk make a “flaring”, the density

decrease and the radiation of the star can be transfer more easily, warming up

the most distance material of the disk.

The result of the model can be seen in Figure 1b, where the wings can’t be

reproduced by this specific model. On the other hand, we can fit with no

problem the intensity of the line and also the valley of Hα.

Fixed Obtained

Tpole 20.9 [kK] ρ0 1.0 · 10−11 [g cm−3]

Rpole 4.32 [R�] n 1.5

log(g) 4.0 [dex] Renv 120 [R∗]

Table 1. On the right side of the table we can see the fixed stellar parameters, and the left side

the obtained parameters from modelling the observed spectrum.

Future work

This work had good results, but there are more observations to fit. In order

to quantify the change in the disk of HD45725, we need to find the best

parameters for each one and find a temporal evolution of the star. Also we are

currentlyworking to use HDUST alongside of the code HYDWIND (Curé 2004),

in order to reproduce not only the spectrum, but obtain the line parameters for

the stellar wind.
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