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I. INTRODUCTION

In this lecture I want to summarize the results of a research program which has

used on the “long time”’ development of strong Langmuir turbulence (SLT ) which

iriven by intense coherent radiation in long scale length plasmas near critical

lsity. This problem was chosen for its theoretical simplicity and because uf its

‘m.nce to ionospheric mociification experiments using powerful HF radiation.

ae experiments probably provide the best physical realization of the theoretical

31. long scale length. quasi stationary plasma.

The strong Langmuir turbulent system wliich I will try to describe is a fasci-

ing system in which locally coherent, nonli :lear ..wave” structures m t’xri[ations

Iergo chaotic or turbulent motion. These elementary excitations which we rail

vi tons.’ l.onsist of Mgh frequency J.angmuir waves trapped in self-consistently

lving density cavities. The low frequency density response which describes the

ities e~’elves under the influence of the pondermotive force of the localized Lang-

,r u?aves. These excitations have a finite lifetime; they are born by gaining tmer,gy

n the external fields in a process of ‘nucleation;” they .Icollapse’” to small fli -

wions where they die or “burnout” by giving up their electrostatic energy to

:lerated electrons. These excitations also interact by the radiation of ion acotl;-

ivaves and .hfree”. Langmuir waves. The study of this interaction is in its infancy

\ve have examples in which the caviton gas apparently undergoes a phase t ran-

m to states which are highly ordered in space @ time. These phenomena an= a

ificant departure from our concepts of linear wave excitations and weak tllrbu-

e or rerwrmalized turbulence theories with their often Imc(nit rol]e(l ass IIInpt ions

1 as rundorn phase approximations.

Dutu from the ionospheric modification vxperimtmts has Iwrlltuulutt’(i for iil)OIIt

‘ears, In the early days these data seemed ronsistvnt with the r~mvtmt iomd t h(~-

involving linear parametric instabilities wud wmk turbldmwr r;lsrn(irs, Htnv-

\vith th~ r)msage of tinle it WRH rpali~~~ t}lat the.~ (Illt,a w~t-t~ Ill{u)iff”stly

nsistwlt with thr rtmventional theory, .4 more (Ietailed rliw”llssi(nl of this is

n iii reftwmw 1 from which murh of I.INmntmi:d hvrr is (Irrivwl,


