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Summory

The experimentol work to be described wos port of o generol investigotion

on resononces excited ìn the plosmo of o dischorge column. lt wos concerned

wifh some of the problems of lounching, mointoining ond detecting surfoce woves

on plosmo columns ond in porticulor the effects on Propogotion of vorying oxiol

ond rodiol electron densities.

It is known thot there exist for spoce-chorge woves in plosmos which

portiolly fill woveguides, both symmetric ond dipole surfoce modes ond the

theoreîicol dispersion curves for these modes hove been verified experimentolly'

The methods used in this work were on ottempt to determine the conditions for

launching these woves ond their subsequent history over o lorge ronge of

frequencies ond plosmo densilies.

The method used the ofterglow of o pulsed plosmo or o currenl

moduloted plosmo column os o vehicle for the wove, together with o bridge

detection of probe response and phoTogrophic recording of successive

oscilloscope troces, The photogrôphs were either meqsured for point by point

reodings fo determine wovelength ond ottenuotion' or olternotively interpreted

three dimensionolly so os to give on overoll picture of the vorious woves

propogoting olong the plosmo column, The number density regions for which

propugotion is difficult ore very evident ond on opplicotion of these woves to

<liognostics of the modulqted positive column Îs described. The olternotive

metlrod qlso reveols some of the worm plosmo wqves which perturb the surfoce

modes qnd enobles fhe opproximote dispersion curves for lhese modes to be

csr lcu lqfed,
'The use of s reflection exïerrrol probe for the presentotion of Tonks- Dottner

resonqnces is also descril¡ed ond the geometricol precision ond ropidity of this

nreîhod is of vqlue in following number density chonges olong o pldsmo column'

Chopter I is o review of plosmq definitions ond properties together with

cr cliscussion of the Longmuir-Tonks oscillotions qnd the dielectric properties of



o plosmo, The Tonks-Dottner resononces, which ore closely ollied lo, ond

hove influenced much of, the work on Plosmo-microwove interoction, ore olso

introduced.

ln the second Chopfer the dispersion relotions for woves in on unbounded

plosmo ore derived ond the ideo of Londou domping introduced.

The third Chopter discuscs resononces ond woves in finite structures ond

summorises the foirly complete treotment of resononces developed by recent

workers. An onolysis of spoce chorge woves on o plosmo column in o cooxiol

woveguide follows, ond o survey of the relofions befween fhese woves for both

mognelised ond unmognetised plosmo by geometricol methods similor to those of

the Clemmow-Mulloly-Allis diogrom is gïven.

chopter v is concerned with o brief survey of those properties of the low

pressure orc cotumn which ore opposite to the experimenls'

The finol Chopter gives o detoiled occount of the experimentol work to

which reference hos been mode ond discussed the interpretction of fhe results

ond the implicotions they hove for'mointoining woves on fluctuoting plosmos'

The work ends with some suggestions for further experimentol work ond

opplicotions of the methods to other oreos.
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