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A binary star is a gravitationally bound system of two component stars. Such systems are com-
mon in our Galaxy and a substantial fraction interact in ways that can significantly alter the
evolution of the individual stellar components. Many of the interaction processes lend them-
selves to useful mathematical modelling when coupled with an understanding of the evolution
of single stars.

In this course we begin by exploring the observable properties of binary stars and recall the
basic dynamical properties of orbits by way of introduction. This is followed by an analysis
of tides, which represent the simplest way in which the two stars can interact. From there we
consider the extreme case in which tides become strong enough that mass can flow from one
star to the other. We investigate the stability of such mass transfer and its effects on the orbital
elements and the evolution of the individual stars. As a prototypical example we examine Algol-
like systems in some detail. Mass transfer leads to the concept of stellar rejuvenation and blue
stragglers. As a second example we look at the Cataclysmic Variables in which the accreting
component is a white dwarf. These introduce us to novae and dwarf novae as well as a need
for angular momentum loss by gravitational radiation or magnetic braking. Their formation
requires an understanding of significant orbital shrinkage in what is known as common envelope
evolution. Finally we apply what we have learnt to a number of exotic binary stars, such as
progenitors of type Ia supernovae, X-ray binaries and millisecond pulsars.

Pre-requisites

The Michaelmas term course on Structure and Evolution of Stars is very useful but not abso-
lutely essential. Knowledge of elementary Dynamics and Fluids will be assumed.

Literature

1. Pringle J. E. and Wade R. A., Interacting Binary Stars. CUP.

Reading to complement course material

1. Eggleton P. P., Evolutionary Processes in Binary and Multiple Stars. CUP.

Additional support

Three examples sheets will be provided and three associated examples classes will be given.
There will be a revision class in the Easter Term.
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