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Instead, we put our

faith in the tendency for dynamical systems with a large number
of degrees of freedom, and with coupling between these degrees of
freedom, to approach a statistical state which 1s independent

of the initial conditions JWith this general
" rather than investigate the

(partially, if not wholl
property ot dynamical systems in min
motion consequent upon a particular set of initial conditions, we
‘explore the existence of solutions which are asymptotic in the sense
that the further passage of time changes them in some simple way
only. Since the energy of turbulent motion is being dissipated by
viscosity continually, we cannot have the simple situation of the
kinetic theory of gases, in which the asymptotic statistical state of
the molecular motion is independent of time. The elucidation of
the kind of asymptotic statistical state to be expected is the crux of
the problem of homogeneous turbulence, and we shall have more
to say about it in later chapters. Meanwhile it should be kept in
mind that the general method of attacking the problem as formu-
lated at the end of the preceding paragraph is indirect, inasmuch as
‘we attempt to guess the ultimate statistical state of the turbulence
and to show that this statistical state would follow from a whole
class of different initial conditions.}
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which is approximately but not exactly identical with our idealized

The Theony ..

iy

field. Bince the experimental field of turbulence is such that the
velocity at 2 point fixed relative to the grid is a stationary random
function of time, we can anticipate, again assuming the applicability
of ergodic theory under suitable conditions, that a time average is

l

identical with a probability average for the experimental field.f

It seems, then, that the conventional measuring methods provide
a time average, and thereby a probability average, for the experi-
mental, statistically steady field of turbulence, while our theory is
concerned with a probability average for the idealized spatially
homogeneous field (at the same stage of decay). Hence to the extent
that the two fields of turbulence are statistically identical at corre-
sponding stages of the decay, experimental averages will (almost
always) be identical with the theoretical averages to be discussed
in this book.

" 2.2. The complete statistical specification of the field of
turbulence
We return now to the idealized field which is spatially homo-
geneous, and consider how this field may be specified. Granted that
we know how averages should be taken, what mean quantities are
required for a specification that determines the field statistically ?
It is a premise of probability theory] that a random function f(e),
say, defined for all values of a, is determined statistically by the

+ There is a simple physical picture which is consistent with this conclusion,

just as there is in the case of turbulence which is spatially homogeneous. If we
o - L Ct. £ slen vemeintinn with time nf the velocity in the
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