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Motivation

/Edge turbulence is one of the major challenges in mogne’ric\
confinement fusion. It drives particle and heat fransport, affecting
plasma confinement and heat loads. Turbulent fransport in the
edge is dominated by intermittent filamentary structures (blobs).
Understanding better parallel fransport of blobs from midplane to
divertor Is required for a fully predictive capability for tokamak
\__ divertor performance. -
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Meet the blobs N\

« Blobs =edge (SOL) turbulence
 Hot and dense filaments moving
radially outward due to ExB drift,
giving rise to the plasma fluctuations
« Dominant transport at SOL in L-mode
« Play role in degradation of plasma
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Edge region is better resolved than the
core

Used in two-point model for matching
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PDFs become increasingly Gamma-like toward the far SOL, consistent with enhanced blob intermittency, including on the divertor
Divertor and RCP measurements capture this behavior most clearly, whereas Li-BES shows reduced blob sensifivity.
Intermittency depends more strongly on radial position than on density.

Higher statistical moments and parabolic relation
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Skewness and kurtosis increase radially for all three diagnostics,
indicating stronger blob intermittency in the far SOL.

RCP and divertor measurements follow the Poisson-process K-S
scaling, whereas Li-BES shows larger scatter and reduced sensitivity to
intermittent events.

Radial position is a stronger parameter of intermittency than density.
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Blob CA waveform and waiting times
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Asymmetric conditional waveforms are observed in all diagnostics, consistent
with blob transport, with the strongest asymmetry in the RCP and the weakest
in Li-BES.

Exponential waiting-time statistics support a Poisson arrival process of blobs,
including in the divertor measurements.

Density effects are weak, while divertor measurements exhibit the most robust

\ and reproducible scaling. /
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Midplane-divertor comparison
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the midplane and divertor.

field lines from the midplane to the divertor.
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Blob statistics are remarkably similar at matched R — Ryg (matched flux surface) in
This agreement suggests that blob properties are largely preserved along magnetic

\- Here the parallel tfransport of blobs seems to be dominant.
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Future work

Analysis with fluctuations of T.and V,,

Using information geometry for comparing distributions
Different parameter scan besides density
Implementing Machine learning for 10 000 discharges
Comparing the results with simulations

Conclusions

RCP results agree with established blob transport observations in the SOL

Novel: divertor fluctuations exhibit the same statistical signatures and closely follow Poisson-
process scaling, demonstrating that blob statistics are preserved along the magnetic field line
Li-BES captures the overall frends but shows reduced sensitivity to infermittent events

compared to probe measurements

Radial position has a stronger influence on intermittency than density over the investigated

parameter range
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