(111} At the neh resonance the action. £, satizhes na D) = O, whence

. 0 2AnYY  le? payd
R N T | i 1 - s N
gl m O ( 30 ) dm {i'*:l

I nw( T} = ¥ then for small values of F only the nth harmonic of §(#) is importanc: the
combination of this with the sin 0¥ term is

Qn cosnfeos (i = 1. {cos(nd + ) + cos(nd — D1}
On ignoring the rapidly vacying part of this, and all other rapudly vArving terms, the
Hamiltonian becomes

H{8.1,t) = E{I) + LFQ. (1) cosi{né — {1},
Now make the wsual canonical transformation, ¢ = # — (f/u. J = I. to put this in the
form

Nig.J) = Eid) - % - %F{?“[f:lm&ul:-".

Now expand about the resonant action [, found above by putting J = I, + X and re-
tatning only the lowest order terms. On wsing Equation 3 for Q.(1) the Hamiltonian
bevomes

= X3
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The fixed points of this system are at X = 0 and sinng = 0, with no = 0 heing unstable:
so the separatrix encrgy is B, = —24 £ 737 f{an?s?) and the equation of the separatrix is

Xt appf?
Hﬁh = anig {1~ cosng).

The separatrix is widest when cosng = =1, o the maximum value of ¥ i
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(iv)  The distance between adjacent island centres is approximarely
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