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VI

aghetic Structure in AIT-PID

Usually a strong magnetic field more than roughly 0.1T
has been employed in linear plasma devices for the radial

confinement of produced plasma.

The consumed electric power for energizing the magnetic

coils is sometimes very large.

Not only a contribution to power saving compactness,
but also a favorable effect on the maintenance of directly
heated LaB, ceramic cathode have been obtained by a
very weak Lorentz stress on LaB solenoid.
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Characterization of AIT-PID Plasmas

Plasma Density > 1 X 1018 m3
Electron Temperature : 4 eV
with 10% Hot Component (40 eV)

Floating Voltage : ~40 V u."_‘lz;t:?zc
Plasma Potential : ~ 5V = - %
Ion Flux : 1 X 1022 rn'2s'l ’ ST T
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Hot Electrons

= AIT-PID contains hot electron component:
10 % with T, ~ 40 eV, while T, .~ 4 eV,

» The energy distribution is not a complete Maxwellian,
but has a cut around the discharge voltage.
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Nanostructure on Tungsten Surface

Finding of Nanostructure Formation

on Tungsten Surface
at 2006

Plasma and Fusion Research: Rapid Communications Volume 1, 051 (2006)

Formation of Nanostructured Tungsten with Arborescent Shape
due to Helium Plasma Irradiation

Shuichi TAKAMURA, Noriyasu OHNO", Dai NISHUIMA® and Shin KAJITA
Department of Energy Engineering and Science, Graduate School of Engineering, Nagoya University,
Nagoya 464-8603, Japan
YEcoTopia Science Institute, Nagoya University, Nagova 464-8603, Japan
(Received 12 September 2006 / Accepted 24 September 2006)

Deeply nanostructured tungsten with an arborescent shape was found for the first time to be formed on
tungsten-coated graphite by a high-flux helium plasma irradiation at surface temperatures of 1250 and 1600 K.
an incident ion energy of 12eV (well below the physical sputtering threshold) and a helium ion fluence of 3.5 x
107 m2,
© 2006 The Japan Society of Plasma Science and Nuclear Fusion Research

(i)

Keywords: plasma-material interaction, nanostructured helium b

\
500nm

S. Takamura et al.: Fig. 1 (a)~(c): SEM photographs of W-C surface afierand (a')~(¢)before helium plasma iadiaton a  suface temperature of 1250K,
(1) Plasma Fusion Res. 5 (2010) 039 : Deepening of Floating Potential o, Th o S s om0l o
(2) Proc. 38th EPS Conf. on Plasma Phys. (2011) 01.302: Outstanding Properties

(3) J. Nucl. Mater. 415 (2011) S100 : Effect of Temperature Excursion; J. Nucl. Mater. 438 (2013) S814 : Temp.

Measurement

(4) Plasma Fusion Res. 6 (2011) 1202005; Plasma Sci. & Technol. 15 (2013) 161 : Recovery of W Surface
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Power onto Plasma-Facing Surface

Power Transmission through Sheath

Weped
Thermal Conduction

ELM in SOL
E Detached
_ ) e ' Recombining
AW=(0.26-0.36)W ped@ Plasma /

Radiation Power< 0.2 AW Divertor Plate

Steady Power Flux: 10 ~ 20 MW/m?

Transient Energy Density: 0.2 ~ 2.0 MJ/m?

Inncnthnical Target D I VE RTO R

Power Transmission Factor is a key
measure to determine the power flux to
the plasma-facing surface !
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Present Status
for Power Transmission Factor (PTF)

S. Masuzaki et al.:
J.N. M. 223 (1995) 286
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Fig. 6. The normalized plasma heat flows from experiment
and theory. Thin solid curves are obtained from Eq. (3),

simple sheath theory, that does not include the effects of ion

o reflection and surface recombination. Dashed lines come from
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Eq. (5) with R;, =0 and typical electron temperatures 7, = 15

eV for hydrogen plasma and 10 eV for helium plasma are
substituted, respectively. The hatched regions are the ion
saturation region, in which ion contribution to the heat flow
dominate. The experimental data points are fitted by the bold
solid lines. (a) Hydrogen plasma — carbon or tungsten, (b)
helium plasma — carbon or tungsten,



Calibration
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Modified PTF Analysis (He* - W)
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Noﬁmalized Floating Volatage
for Nanostructured W

Where y,,, : Auger electron emission coef.,
Y. : SEE coef.
ed,, : Work function of W.

;Nanostructured Y

v.(T, =30eV) =0.48

Energy Transmission Factor &

Yaug = 0.28
Normalized |
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Power Transmission Coefficient o
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FIGURE 1.20. Spectral emissivity of tungsten according to de Vos [137].
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