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ABSTRACT

Characteristics of turbulence at plasma edge of tokamak TBR — 1 are determined
from measurementes of potential and density fluctuations, done with a square array of four
single Langmuir probes. Two adjacent probes are used to measure the floating potential of the
plasma in either poloidal or toroidal directions, the remaining two probes are used to measure
saturation current also in poloidal and toroidal directions. Using multiple shot data from the
four probe array we have estimated the radial fluctuation density (fi) and floating potential
(¢) profiles. Analysing the fluctuations spectra we determined the wavenumber—frequency
spectrum  S(k,w) from two points measurements. An extension of the cross—correlation
concept to a three points correlation leads to the estimation of the fluctuation induced particle
flux, from which the particle diffusion coefficient and the convected heat flux can be
estimated. All this measurements were performed with and without a resonant magnetic field
to verify the eventual influence of this field on the data already mentioned. It was verified
that the particle flux is outward and due to eletrostatic fluctuations with frequencies lower
than 150 kHz. The relative fluctuations levels of density are substantial in the far edge region.
The relative root mean square fluctuations levels of density and potential are comparable in
magnitude but they have strikinly different scaling with minor radius. The coherence between
two poloidally separeted potential probes or two poloidally separeted density probes is always
significantly greater than the coherence observed between a potential probe and a density
probe separeted by an equal poloidal separation. The S(k,w) spectra for potential and density
fluctuations for poloidal direction are broad, in contrast with S(k,w) for toroidal direction
that are narrow. The implication is that the wavelengths are larger along the magnetic field
than across it. The externally applied resonant magnetic fields (for the current used in this
work) don't seem to affect significantly the density and potential fluctuation levels. Any
significant change was not noted in transport and phase velocity with resonant magnetic fields

(we suggest the use of more intense currents to investigate this effect).



freqiiéncias < 150 kHz. Os nfveis relativos das flutuacoes n/<n> sao maiores perto da parede
do vaso e decrescem & medida que a sonda é inserida no plasma. Embora n/ <n> e ed/KT,
sejam comparaveis em magnitude, achou—se que ndo tém o mesmo tipo de variacdo radial. A
coeréncia entre as flutuagoes de densidade (ou potencial) é maior que a coeréncia entre as
flutuacoes de potencial e densidade. Os espectros S(k,w) na direcdo poloidal sao mais largos
que na dire¢do toroidal, isto implica que os comprimentos de onda sio consideravelmente

maiores ao longo do campo magnético que através do mesmo. O uso de campos magnéticos

~ helicoidais (para a corrente utilizada) nao introduziu modificagoes significativas nas flutuacoes

de potencial e densidade, bem como nos valores do transporte e velocidade de fase. Deste

modo, € sugerida a utilizacdo de correntes mais intensas para se investigar esse efeito.







































































































































































































































