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Introduction Evolution of plasma state quantifiers
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At low ECRH power, the poloidal phase velocity - *
decreases and reverses sign at the critical density, |
following the inversion of the radial electric field. =
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Experimental Setup

T)-1l Stellarator
e 4-period heliac stellarator
e Major radius: Ry~ 1.5m
e Minor radius: ¢ ~0.2m
e Magnetic field: B~1T
e ECRH power: Pgoru ~ 2 x 300 kW 02
e Configuration: 100_44_64 ;!
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Above the threshold, the electric Reynolds stress Is
strongly suppressed, consistent with shear-induced
decorrelation once the zonal flow is established [2].
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Diagnostic systems

Langmuir probe system (LP)
e D “staircase” Langmuir probe
e B “rake” Langmuir probe

Electron Cyclotron Emission (ECE)
e 12 channel

In the low ECRH case, entropy
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ECRH modulation: one gyrotron
30'1 Co o ] remains continuously ON while a ool ———— . bao
2 i i | i 5 | - second is switched ON/OFF every | | " [“.13]
N7 TN ougg o | 20 ms, producing alternating low- w “e— o The Intermittence parameter remains nearly
O e B e mm e a@nd high-power phases. 02} I constant below the threshold and decreases above
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S o5 | 1t in the low ECRH case, iIndicating reduced
multifractality and an increased condensation of
fluctuation energy in low-order modes.

Main results

Transition point: The e-i root transition is not solely controlled by density, but
e | ] | also by the edge radial electric field profile. Increasing ECRH power shifts the
e P o y transition threshold to higher densities.

NN | ' ' | Turbulence regime shift: Crossing the critical density triggers a radical change
In transport:

o Subcritical: Dominated by radially propagating filaments (broad range
s correlations).
T T s o » Supercritical: Turbulence is suppressed by a localized zonal-flow layer,
Cross-correlation reveals two regimes: below the critical density, broad reducing the correlation time.
LRC with finite delays indicate outward-propagating filaments; above Nonlinear dynamics and phase transition signatures: The increase in Shannon
threshold, LRC localizes into a narrow radial layer with negligible delay, entropy and decrease In statistical complexity and intermittency indicate a

consistent with zonal-flow formation. phase transition and increased low-order mode dominance.
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