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Observation of quasi coherent modes in W7-X and relation to tokamaks

A. Kramer-Flecken! H.M. Xiang!?, K. Rahbarnia® S. Heuraux* R. Sabot® L. Salazar?, P. Costello®, G. Fuchert?, J. Geiger®, A. Knieps?,
J. Proll®. H. Thomsen®, G. Weir® T. Windisch® and the W7-X-team

Quasi Coherent Modes in fusion devices

Motivation: Quasi Coherent (QC) modes with k| = 3cm~! are observed in tokamaks as Tore Supra and AUG. The nature is mostly TEM-like. In the stellarator W7-X such modes are observed in the

plasma core and as well in the plasma edge. The latter are correlated with an increase in the diamagnetic energy. In all devices they share a similar scaling depending on v |

QC-Modes in Standard Configuration (EJM)
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Modes in Coherence Spectra E XB- and QC-Rotation
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electron diamagnetic drift

» Modes located for direction
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» 3 distinct components
> Low frequency component » foc decreases with power
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Diagnostic at W/7-X and Methodology

Observations at W7-X Observations at W7-X Observations at W7-X

Power Dependence and Mode Velocity Estimation of Mode Properties
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QC-Modes in Low Mirror Configuration (AIM)
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» Decrease of foc with
decreasing power

» Different fgc for same
power in EJM and AIM

» No correlation between Mirnov » |n this case they are driven by strong Vn,

and PCR for mode frequency » See also Tu-MCF7; 3-7 July 2023, EPS Conference on Plasma
Physics, Bordeaux, France

Relation to tokamak experiments

» Similar program as in EJM
configuration

» Power scan at constant » TEMSs observed in linear confinement regime in Tore Supra
density
» Power variation from » QC-modes observed by

Fixed-frequency reflectometer (r/a=0.18)
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Poloidal correlation reflectometry (PCR)
Sensitive todmn /n, fluctuations

Poloidally spaced receivers measure v |, E,

zZ/m

Information on modes from coherence spectra
Measurement of turbulence wave length

Operation in hopping modus to cover large radial range
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Continuously repeating of scan every 370 ms
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. . Poloidal velocity estimation
» Location of measurements from TS-profiles y

» Identification of flux surface and poloidal v, — d At
circumference s At? + 15

» Calculation of mode numbers as » Elliptical model for v estimation

" — s fqc » Taking decay of turbulence in account
V| » Depends on the used frequency interval
» Poloidal size of the mode L, = s/m > Allows for frequency selective v |
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