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problem of finding solutions of the equation
8 @1
7 — u = Bz°cos [T(logh—logz)+¢2], ()

where 8 (> 0), h and ¢, are constants relating to the exact geometry of the flow and § = |A/v| (see for example [13]
for a derivation of this result).

Each root of this equation approximately corresponds to a periodic orbit in the flow, the approximation getting
better as the homoclinic orbit is approached.

In the following, we assume that § and v are fixed, impose the condition that there is a saddle-node bifurcation
of periodic orbits in the flow, and then find the shape of the curve in (u, w;) space on which this occurs. There are
an infinite number of these curves, which we label with » in the obvious way (n € Z); curves corresponding to
successive values of n lie on opposite sides of u = 0.

For |2l small enough. the condition for a saddle-node bifurcation to occur is approximatelv

d 1
—_— {;3z‘s cos [ﬂ(logh —logz) +¢2’]} =1, 3
dz v
where this derivative is evaluated at a solution of (2). Eq. (3) is equivalent to

—A COs [%(logh —logz) + qbz] + wi sin [%(logh —logz) + ¢2] = (4)

v
-1
Since § < 1 and we are interested in the limit z — 0, we replace the right-hand side of (4) with zero, resulting in
the equation

w1 A
tan [T(logh ~logz) + ¢2] o 5)

We also know that solutions of (2) are created and destroyed near the extrema of the right-hand side of (2), and we
approximate this by saying that appropriate values of z at which to evaluate (3) are roots of the equation

7—p~ B2 (6)
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for Eq. (16). The horizontal axis is € and the vertical one is the difference between the «-values for the two curves (agp) and . Two
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Fig. 7. A plot of the difference in u-values for four curves of saddle-node bifurcations of periodic orbits and the curve of homoclinic
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4.4. Codimension one phenonema









