WP 5.2: Heat-Driven Oscillators
Deliverable 5.5:
-Fully validated software package: for the simultaneous characterization of orbital motion
and pulsational contribution to observed light curves of Kepler and CoRoT pulsating
eclipsing binaries:
Phoebe-2 is a python software package that allows to simulate and fit photometric and
spectroscopic time series of single and multiple stars systems. As part of deliverable 5.5, we have
implemented extensions to include pulsations: simultaneous modelling of variability due to binary
effects and pulsations of one or more components (for multiple star systems) is now possible.
Previously, the orbital effects and pulsations needed to be disentangled first, usually in an iterative
way, but this approach did not always give satisfactory results, and can be problematic when
pulsation amplitudes are large compared to binary effects in the light curves or when the time scales
of both phenomena are similar. Phoebe 2 resolves those issues by including all effects
simultaneously in a consistent way.

Fig 1.Modelling of a Gamma Dor pulsator in
an eclipsing binary, where the pulsations have
a large amplitude compared to the eclipse
depth (Kepler light curve and HERMES radial
velocities).
Fig. 1 shows an example of a Kepler light curve of a Gamma Doradus pulsator in a binary system,
together with the radial velocities measured with the HERMES spectrograph. Phoebe 2 can now be
used to fit both the light curves and the radial velocity curves simultaneously, including variations
due to pulsations.
Fig. 2 illustrates one of the pulsation modelling capabilities of Phoebe 2: the variation of the
temperature over the stellar surface due to non-radial pulsations.

Fig 2: Temperature variation over the stellar
surface for a non-radial pulsation mode with
l=4, m=4, modelled with Phoebe 2.
A brief description of the Phoebe 2 software package, including a list of relevant publications and
link to the main website with installation instructions and extended documentation, are available at:
http://fys.kuleuven.be/ster/Projects/spaceinn/phoebe2/
-Organisation of SpaceInn workshop:
The institute of Astronomy in Leuven is responsible for the organisation of a workshop on
binary systems with pulsating components.
A first announcement has been sent and the website of the workshop is available at
https://fys.kuleuven.be/ster/meetings/binary-2015/
Binary systems and in particular binary systems with pulsating components are excellent
astrophysics labs for probing models of stellar structure and evolution. Modelling the system’s
dynamics enables us to tightly constrain the physical parameters of the components, in a much less
model dependent way compared to studies of single stars. In the case of pulsating components, the
input physics for (evolutionary and) asteroseismic modelling can be drastically improved.
The development of modern instrumentation with high spectral resolution and unprecedented
photometric precision in combination with new analysis techniques now make it possible to study
stellar astrophysics in much more detail.
The workshop goals are to introduce the participants to some of the most recent tools developed for
the analysis of high precision photometry such as delivered by the Kepler and CoRoT space
missions, and ground-based high resolution spectroscopy. An important part of the workshop will
be the application of Phoebe 2 to binary stars with pulsating components.
Introductory lectures in the morning will be followed by hands-on sessions in the afternoon. The
goal is to make good progress in the analyses and interpretation of the results during the workshop,
with publications soon thereafter.

