
tends the idea of a surface of critical sta- 
bility to certain nonplanar many-body 
problems and uses this to find empirical 
stability criteria for several important 
three-body systems. And F. Nahon dis- 
cusses orbits in the vicinity of the small 
mass in the restricted problem. Some of 
these orbits are collision orbits, and 
these seem to be a fruitful subject for fur- 
ther research in instability theory. 

In related work, J. Waldvogel extends 
the pioneering work of R. McGehee on 
triple collision in the collinear three- 
body problem to the planar case and C. 
Sim6 shows why triple collisions in- 
troduce a nonregularizable singularity in- 
to the equations of motion. 

Gobal questions of instability are ad- 
dressed by several authors. R. Broucke 
describes the well-known Henon-Heiles 
problem, as well as three other non- 
integrable problems of mechanics. Nu- 
merical studies of these and similar prob- 
lems often provide pictures of islands of 
stability surrounded by "ergodic seas." 
That is, the phase space of the system 
breaks into regions where motion is 
more or less regular and regions where 
orbits wander around randomly, and per- 
haps even densely. 

No adequate theoretical description of 
ergodic seas exists in the literature, 
though questions about their structure 
seem to be among the most important 
questions in instability theory. Are they 
really ergodic? Is there a dense orbit? As 
Szebehely remarks, the age-old tools of 
dynamical systems-power series meth- 
ods, integrability, and numerical tech- 
niques-are not sufficient to answer 
these questions. Only the qualitative the- 
ory has a chance of succeeding. 

This approach is admirably described 
in two papers in the volume, one by R. 
W. Easton and the other by G. Con- 
topoulos. Easton offers his explanation 
of the numerically found ergodic seas: 
they are there and are caused by homo- 
clinic behavior. He backs his contention 
with a simple model, the highly per- 
turbed twist mappings. Contopoulos dis- 
cusses a related phenomenon, Arnold 
diffusion, which occurs only in higher-di- 
mensional problems but which possibly 
destroys any hope of stability in non- 
integrable problems. 

This collection presents several dif- 
ferent and useful viewpoints of unstable 
phenomena in mechanics. Not only dy- 
namical astronomers, but other scien- 
tists interested in nonlinear phenomena 
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