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say that there is a homoclinic bifurcation at p = pu. 
The study of homoclinic bifurcations goes back 

(at least) to Poincare, and later Andronov. More 
recent work has been stimulated by a series of papers 
by Shilnikov [l-3] in which it was shown that, given 
certain con~tions described below, there is chaotic 
motion in a tubular neighbourhood of the homoclinic 
orbit, although the net effect of the bifurcation is to 
create a single periodic orbit (see, e.g., Ref. [4] for a 
discussion). Complicated sequences of local bifurca- 
tions at parameter values near pn may also occur 
[5,4] as well as more complicated homoclinic bifur- 
cations, for which the homoclinic orbit loops several 
times through the tubular neighbourhood of the orig- 
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Fig. 1. Numerical simulations of (5). (7) and (8) with A, f and the adjoint eigenvectors given by (10) and (11). (a) Period against parameter 
( CL) for ET.q. (5) with e, = 0.1 showing the approach of the simple periodic orbit to the homoclinic orbit (b) A homoclinic orbit of (5) with 
c, = 16 and p = 2.556795. (c) As (a) using Eq. (7) with er = 16. (d) A homoclinic orbit of (7) with es = 16 and 1~ = - 1.351357. (e) As 
(a) using Eq. (8) (or, equivalently, (12)) with c, = l 2 = 4.260467. (f) A homoclinic orbit of (8) with et = es = 4.260467 and 
p = 0.6466121. In all cases the periodic orbits have been followed to much higher periods than plotted, and the “homoclinic orbits” are in 
fact periodic orbits of large period (greater than 100 in all three cases) which, we assume, are good approximations to the homoclinic orbits. 






