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The subject of stochasticity ar chaos L5, in principle, an old one. Histosircally,
it dates back to the last century when Poincard (1892) tried to analdse the eflec: of
non=lincar perturbations on planetary orbits, But the subject picked up the momen:un
only in the 1960's partly due to the new mathemat ical techniques becoming available
and partly due to the advent of high-speed computers. Before we go into the di=cuscion
of the subject, let us find out what exactly do we mean by stochastic process. Whet
charactericers the stochasticity? Why do we want to invoke stochasticity inte the sti gy
el plasmus— does this study lead to any specitic advantages? We will try to find a-
answer to some ol these questions in these lectures., Our stress here would not be or
the mathematical techniques but rather on the applications.

When we talk of a stechastic System, we must identify wheother the stochasticiry
is of an intrinsic nature or extrinsic. The latter arises when the system is exocsed
to an external random noise. On the contrary it the stochasticity is generated by
the dynamics itself, it will be strictly intrinsic. For example, even tha consc-vative
amiltonian systems can be stochastic because of these dynamical elffects. This
stochasticity ,in turn, can lead to anomalous effects, for example, anomalous c.ffusion,
anomalous heating of plasmas and anomalous particle acceleration. Since WO are julte
familiar with such anomalous etfecrs in laboratory as well as in natural plasmas
which are not stechastic at all, the interesting question then arises; why do we n=zi
stochasticity? The simple answer is that srochasticity can lead to even stronge -
anomalous effects, For example, according to the quasilinear as well as orbir
moditication theory, the particles can be accelerated by the waves only up to the
wiave phase velocity whereas {f (he waves can lead to stochasticity then the part i les
can be aceelerated to velocities much higher than the

wave phase velocities. Strong
anomalons elfcerg arising be

cause of stochasticity, are indeed essential for th:
interprotition of rhe observed phenomena like the rnergetic heavy iors observed iq the

vieinity of comets Halley and Glacobini-Zinner by the recent cometrary space-mis:zinas
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