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Introduction
/B SOL

Particle and heat transport in the SOL / Core R
1B plasma |TTT> Dr %

Particle and heat loads profile on the divertor plates

Fluctuation phenomena affect the transport.

Intermittent transport (Blobs) is found to affect the
cross-field transport in tokamaks SOL.

In the LHD, magnetic structure in SOL is complicated in comparison with

tokamak SOL.
--- How fluctuation phenomena affect the transport in the LHD SOL?
--- Is is different from that in tokamak SOL?

Comparison between the intermittent bursty fluctuations in the
edge plasma of tokamaks and helical devices makes it possible
to understand the essential physics of the blob transport.
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Typical Fluctuation Properties of Isat In Tokamak
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& Slope of averaged Isat varies with radial position
®The p.d.f of Isat is strongly skewed.
¥ Skewness peaks at 60-70 mm



F|uc!ua!||on proper!y ||s Hmerent In H- and L-modes
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Large Helical Device (LHD)
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Specifications of LHD
3.5 —4.0 m(mainly 3.6m) Heating power
ECH 2.1 MW
~ 0.6 m(average) :
~ 30 m3 ? N-NBI 10.0 MW
0.975 m ICRF 2.4 MW

~2.9T (at R,=3.5m)



_ helical coil\ :
Edge magnetic structure can be divertor legs - divertor legs
divided roughly three regions. . stochastic lay@ '

1. Island and stochastic layer region
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Langmuir Prohe Array
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Edge Magnetic Structure near Probe Array
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Condition averaging of the
positive bursty events
indicates the intermittent
feature with a rapid increase
and a slow decay is similar to
that of plasma blobs
observed in tokamaks.

A Observed

= measured with

lon Saturation Current [A]

Large positive bursty
events were often
in the ion
saturation current
a
divertor probe near a
divertor leg at which
the magnetic line of
force connected to the
area of a low-field side
with a short
connection length.
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PDF(arb. units)
Wavelet scale [usec]

Intermittent positive spikes at probe tip 9
negative spikes at probe tip 10

Low Field Side
< O High Field Side Similar wavelet decomposition profile



Divertos egs D2 #39638 1D4

Rax=3.75m, Bt=2.64T 10’
LCFS . 2
=0 Es 0.1 . lﬂl E,
A |_|'EI ; ].D H

Divertor | - 10

_ “ ivertor leg :

L E ' D ].Dl

| -14 -13 -1.2 -1.1 -1 -0.9
Probe position (m)
*“ESP Field lines connection length and

Fast scanning probe

Stroke: 0.6 m
Velocity: 3 m/s

jon saturation current to probe
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Characteristics In the LHD SOL
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A reciprocating probe
measurement also
shows positive bursty
events at a lower
magnetic field side of the
divertor leg.

These experimental
results agree with the
theoretical prediction of
plasma blob transport
although the second
SOL region with a flat
density profile was not
clearly observed.
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Density Dependence of Bursty Fluctuation
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Bursty fluctuation

ﬁ 150 _ characteristics is

S el strongly influenced by
D ke o

» [ the magnetic field

8

_ structure around the

0.5¢ - probe tips, but has

very weak dependence

T RV R VR T TR of plasma density and
L, [mm] its gradient.

2 (m)-(n)
T dyy <Iﬂ>+<fi”>




increment's PDF, I=1 u5
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process — deviation
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Estimation of Correlation Time
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FFT of IsatIn the LHD

S(f) (arb. units)
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Waiting Time Statistics
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®  We have investigated relation between edge magnetic
structure of LHD and fluctuation properties of ion saturation
current.

The edge magnetic structure was calculated by KMAG and
Watanabe codes. .

Large positive skewness was obtained from measured ion
saturation currents at lower magnetic field side of diveror
leg and the negative skewness was observed at striking
point of the divertor leg.

The fluctuation characteristics has very weak dependence
of plasma density and its gradient.

A reciprocating probe measurement alsoshows positive bursty
events at a lower magnetic field side of the divertor leg.

Waiting time statistics was analyzed to indicate that the
waiting time statistics is not Poisson process and there is
no clear signature of SOC paradigm.



€ Reconstruction of p.d.f. from Isat signal

—— Down Stream
— Up Stream
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€ Calculation of moments from the p.d.f.
¢ 1st moment — Averaged value
€ 2nd moment — Fluctuation level

: Asymmetry of p.d.f.
¢ 3rd moment — Skei\évness(S)Gaussian%&O

L Positive spikes — S>0
<5cz> Negative spikes— S<0
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Time evolution of ion saturation current
in the LHD SOL.

These data obtained with stopping the
movable probe at the top of its
trajectory.

These two shots were conducted with
same conditions.

The I fluctuation at difference position
show different properties.

The detail investigation to reveal the
relationships between such fluctuation
properties and magnetic structure will
be done near future.



