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A binary system contains 2 stars with masses m; and msy, where my < m;. They
rotate with angular velocity €2 in circular orbit about the centre of mass. In a frame
corotating with the orbit, the line of centres lies on the x—axis and the origin is at
the centre of mass. Thus
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where D is the distance between the stars, and z; and x5 are their positions on the
T—axis.
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On the line of centres the gravitational and centrifugal potential is

G Gma _ Llopp gy g2 = Glmtma)

o — — _
| — 21| |z — x| 2 D3

At the L; Lagrangian point, = 0. Show that there (for z > x5, © < x7)
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Set x =r+ax9=1— L. Then show that
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and hence that, for small » and ms, approximately
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and thus



