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Abstract.  We present preliminary results of detailed Monte Carlo simulations of the
population of white dwarf-main sequence binary systems in the Sloan Digital Sky Sur-
vey Data Release 7 (SDSS DR7). We have used the most up-to-date stellar evolutionary
models, a complete treatment of the Roche lobe overflow episode, as well as a full im-
plementation of the orbital evolution of the binary system. Moreover, we included the
different selection criteria and observational biases within SDSS and examined the role
played by the binding energy parameter and by the common envelope efficiency. Our
Monte Carlo simulator correctly reproduces the properties of the observed distribution
of white dwarf plus main sequence binary systems.

1. The model and results

We have expanded an existing Monte Carlo code (Garcia-Berro et al. 1999, 2004)
specifically designed to study the Galactic populations of single white dwarfs to deal
with the population of binaries in which one of the components is a white dwarf. The
masses of each of the components of the binary system were obtained using a standard
initial mass function (Kroupa et al. 1993). Also, a constant star formation rate and a
disc age of 10 Gyr were adopted. In addition, orbital separations were randomly drawn
according to a logarithmic probability distribution (Nelemans et al. 2001). The eccen-
tricities were also randomly drawn according to a thermal distribution (Heggie 1975).
For each of the components of the binary system analytical fits to detailed stellar evo-
lutionary tracks were used (Hurley et al. 2000). We also used a detailed prescription
for evolution during the common envelope (de Kool 1990), and up-to-date white dwarf
cooling tracks (Renedo et al. 2010). Tidal effects and wind mass-loss were also consid-
ered. Angular momentum losses due to to magnetic braking and gravitational radiation
were taken into account as well (Schreiber & Génsicke 2003; Zorotovic et al. 2010).

193

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/2011ASPC..447..193T

FZ01AASPC. Z 447 “I93T

194 Torres et al.

o
%)

LA e e e e R L A e 0.3 T
I %g=1.0 A=0.5 Case C+TPAGB - I a=0.25 a,,=0.25 Case C+TPAG
0.2 -

e
]
I
|

=]
—
T
|
o
—-
I

o
no
T
@ S
»o
T

Normalized PDF
o
o
I

Normalized PDF

e
[
I

o
_

Pogp {day) Poes (day)

Figure 1.  Distribution of present-day WD+MS systems for different simulated
models (dark line) compared with the observational distribution (light line). See text
for details.

Our synthetic binary systems were distributed in the direction of the SDSS fields ac-
cording to a double-exponential density law. Also, the number density of our simu-
lations was normalised to that of the local disc (Holmberg & Flynn 2000). Finally, a
period filter and colour selection criteria were also applied.

We have studied different prescriptions for acg and A. Specifically, for our fiducial
simulation we adopted acg = 1.0 and 4 = 0.5 and compared it with acg = 0.25 and
a variable A that depends on the evolutionary stage of the donor at the onset of mass
transfer. Figure 1 shows the period histogram of present-day WD+MS systems once
cataclysmic variables have been discarded. The top, middle and bottom panels show
the distributions for case C and TPAGB, case B, and the entire population, respectively,
of the simulated (dark line) and the observational distribution (light line). Our results
nicely agree with observations once the corresponding filters are used. Although mod-
els with a variable A are those which best match observations, a more detailed statistical
analysis remains to be done.

Acknowledgements. This work was supported by the MEC grant AYA08-04211-
C02-01, the AECID grant A/023687/09 and by the AGAUR. ARM acknowledges fi-
nancial support from Fondecyt in the form of grant number 3110049

References

de Kool, M. 1990, ApJ, 358, 189

Garcia-Berro, E., Torres, S., Isern, I., & Burkert, A. 1999, MNRAS, 302, 173

— 2004, A&A, 418, 53

Heggie, D. C. 1975, MNRAS, 173, 729

Holmberg, J., & Flynn, C. 2000, MNRAS, 313, 209

Hurley, J. R., Pols, O. R., & Tout, C. A. 2000, MNRAS, 315, 543

Kroupa, P, Tout, C. A., & Gilmore, G. 1993, MNRAS, 262, 545

Nelemans, G., Yungelson, L. R., Portegies Zwart, S. F., & Verbunt, F. 2001, A&A, 365, 491

Renedo, I., Althaus, L. G., Miller Bertolami, M. M., Romero, A. D., Cérsico, A. H., Rohrmann,
R. D., & Garcia-Berro, E. 2010, ApJ, 717, 183

Schreiber, M. R., & Génsicke, B. T. 2003, A&A, 406, 305

Zorotovic, M., Schreiber, M. R., Ginsicke, B. T., & Nebot Gomez-Moran, A. 2010, A&A, 520,
A86

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/2011ASPC..447..193T

