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Introduction

The aim of present work is an analysis how discharge parameters influence on amplitude,
spectral and correlation properties of turbulence types determined earlier in [1]. The results of
research of small scale plasma density perturbations in frequency rarg®QL&Hz are
presented. The correlation heterodyne reflectometer [2] operated in O-mode with probing
frequencies 3678 GHz corresponding to density rangex]L(E1L3 +7.5x10" cmi®.

The measurements were carried out in Ohmic discharges witla dnd limit ry («S»
(SOC) and «B» (IOC) regimes [3]). It was obtained by changing of working gas puff intensity
or D, pellet injection. High probing frequencies provided the monitoring of turbulence
evolution at «S»-«B» transition in core of plasma column characterized by the improved
confinement and impurity accumulation.

Experimental results

The parameters of discharge with S-B transition g#e200KA, B, = 24kGs, <N> = 4.0¢10"

cm. The first stage of discharge conditioned by strong gas puffing. Under critical density gas
puffing cut off. Figure 1a displays time typical trace for central interferometer chord. After
puffing cut off the process of density profile peaking run. In central part of plasma column
electron density continue to increase after cut off but at periphery decay begins (Fig. 1b). This
experimental data are in a good agreement with computer simulation results obtained using
transport code ASTRA [4] (solid lines, Fig. 1b). Using real discharge parameters as input data
for ASTRA the evolution of diffusion coefficients in S-B transition was simulated. The results
presented on Figure 1c. Only the presence of transport barrier in model could make agreement
between experimental and simulated data (Fig 1b.).

For three probing frequencies 70.2, 75.5 and 78.8 GHz with time resolutiopsl.25

the density fluctuation were measured with reflectometer. In each moment these three probing
frequencies correspond to three radii of reflection. Owing to the process of transition after
puffing cut off is dynamical process (both density and its gradient vary continuously) the
radius reflection is not constant and moving toward the center of plasma column. Transport
barrier is moving in the same direction, but its velocity of propagation is higher. Therefore the
time shift of turbulence suppression between three radial points is clear seen (Fig. 1d,e,f). The
time traces of amplitude are shown for two types of plasma perturbations («broad band» and
«qusicoherent» bursts) which compose all observed turbulence in the central part of plasma
column in T-10 (Fig. 2).
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#70734

For different probing frequencies the, 4]
behavior of turbulence was similar. The high Ievgg
of turbulence dominated by strong «broad band® 2]
fluctuations after the gas puff cut off begin decreas@l % !
up to its minimum value. After that the amplitude of’ 0o L éoo\ao

turbulence start to grow, however this increase 0 2 , 400
provided by other turbulence type - the bursts of | ﬁpumng
quasicoherent fluctuations. The stage of turbulence g-
suppression was observed later in time at hlgh@%’
probe frequencies. It corresponds to propagation o of ° —— comp. simulat.2 r=9.3cm
suppression zone into the center of plasma columgv. £} —po-0enpo0R00a000000500s oo Cm
For the first time it was observed the whole '

suppression of quasicoherent fluctuations. B

0,3

N
The turbulence rotation velocity was studied %2[
by means of measurement of shift of cro<s 0.1
correlation function maximum. Cross correlation g,

function was calculated for two reflectometry d) broad band #0734
signals receiving from antennas arranged in poloidal * —Quasi-coherent
direction so the distance between reflection points is |

about 2-4 cm (conditioned by radius of reflection). n.o'=6.0*10"%cm3

The increase of turbulence poloidal rotation velocity 2
from the outside of suppression zone with regard to e)|.
plasma inside this zone indicates to velocity sheaE 2
suppression (Fig. 1g). The nature of residuaic
turbulence (after suppression) is not clear yet< |
Perhaps it concern with electron transport which 4 : pre—y
changes weakly at SOC-IOC transition (ASDEX "
[3]). The similar suppression of turbulence was 2 : vV
obtained also in discharges with ijection, after
secondary gas puff and during current ramp down in 0
the final stage of discharge.

#10734

ne"'=7.0¥10%cm

n.'=7.5+10"cm®
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Poloidal asymmetry measurements were 3‘_
also found to provide very important information5 2-
about turbulence physics. It can be obtained @ 1
comparison of reflected wave phase quctuation>§
received by LF and HF sides antennas. Such
comparison of Fourier amplitude spectra of
frequency discriminators is shown in Fig. 3 for two
ohmic T-10 discharges. In discharge 65348 LF side
amplitude is higher and differs from HF side Fig. 1: The behavior of two types of
spectrum even qualitatively. Two maxima are Plasma perturbations during S-B (SOC-
clearly seen in spectrum of LF side signal, which 10C) transition

are several times lower in HF side spectrum. In
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contrary in discharge 65486 both spectra practically )
coincides. The analysis of a variety experimentali
data of that type give ground to conclude that two -8
different types of a turbulence may be responsibleS
for the observed variation of poloidal asymmetry. E
The first one appeared as two narrow maxima in 0 '
discharge 65348 is a previously observed at low 202}
field side «quasi-coherent» bursts of monochromatic
oscillations. It is highly asymmetrical poloidally and %0-1
has two peaks in amplitude spectrum. The second is’
seen in discharge 65486 have a smooth maximum at 0. T T 1
160 kHz and is symmetrical poloidally. It is clearly 0 100 200 300 400 500
seen that both spectra in discharge 65348 may be Frequency, kHz
explained as a mixture of both kind of turbulence. Fig. 2: Two types of plasma density
Experimental data also permit to conclude that an Perturbations observed in interior part
increase of a «broad band» at LF side in discharge of plasma column in T-10.
65348 is in some way associated with appearance of
«quasi-coherent» bursts. It may be either due (e
intrinsic nonlinear transformation of energy ia 4
spectrum or a result of specific reflectomet@ 3
broadening of a spectrum. E
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The measurements were carried out 4

plasma with B>>T; heated by ECRH (AMWt). O
. . c 5
The dependencies of turbglence properties on b%{th4 465486 Low field side
ECRH power and variation of local gradients ~ — — High field side
obtained with different radial position of ECRE 3[
heating were studied. The correlation lengths §f2
turbulence during ECRH decrease dramatically. Gn1
. 0 . . . .

the .other hapd, the 'turbulence amplitude and 0 100 200 2300 400
rotation velocity practically do not vary. The Frequency, kHz
particularities of such measurements were also tlrg. 3: Amplitude of turbulence for High
presence in reflectometer signals the strong flashes Field Side and Low Field Side.
of noise-like fluctuations connected with the bursts
of plasma radiation.
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