TMA MS323 04 Cut-off date 24 September 1996
(Covering, Undtd 17, 18 and 13 of Bleck TV

Each question is marked out of 25, Your overall grade will be determined b the
s oF your marks for all foar fuestions.

Chuuestion 1

Clonsider the periodic tirne-dependent aniltonian

Hig.p.t) = Lp® + o’} + e°p" + Lep® contu,

where £ 15 6 small parsameter such that 0 = 1 amd w =4l

{i)

(i}

Show Lhat, when it is expressed in torms of the angle-action variables (9, I} for
the unperturbed Hamiltonian (& = OF, this Hamiltonian can be written in the
fon

R Tt =1+ Lel® + Lewl cos(20 — th)
1 *-&'..Ir {dwoos it + Joosdf + Do eos( 20 4 3L
Diedivee that there i3 a resonance af 1 = o,

Find a time-dependent canonical transformation to new conjugate variables
ti T} such that the Hamillonian K¢, 2] of the system in terms of the new
varialdes i3 given by

Kg. L) = [w— ) J 4+ e + Lewnd cos2g
+ ged {dwens fH + S cos(4d + 204) + Kocos 2+ fuy)
Show that for © = 2, the slowly varying part of this Hamiltonian can be written
i the form
RignJ) = be (v +cos2g)iad + %), T3>0,

where leur = w— %ﬂ‘.

{155} Shew that if » < 1, the mean motion system (the system with Hamiltonizn

(b, 1)) has a stable fixed point at
2q = 7, =l — )

(tv] Write down an approximation to the stable periodic orbit of the original Hamil-

tonkan in the original (g, pl-representation corresponding to this fixed point.
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