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Simple estimation of the threshold thermal load
on divertor surface with ELM

For Carbon Divertor Case in a Reference:
Q/ At12 =45 MJ/m?/s12

Q : the ELM energy flux [MJ/m?]on the divertor
surface,
/At : the deposition time duration [s]

For this Tungsten Case:
Q=1.0 [MJ/ m?| JEBIS 7 v U X —X HE, BEHE) ,
At=0.73x103[s]  (FRFERI MRS I REIWRAE)
Q/ At2 =270 MJ/m?/s!2
BEfimgE(E3R, 58 270/45 =6 (Tungsten / Carbon: )




ArF laser erosion of various samples
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Erosion of Diamond with 1,000 Overlapped Short Pulse
ArF Laser Light — 3D Plot Measured with Laser
Displacement Sensor
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Erosion Depth Measurement with the Same Surface
Profiler
(1,000 Overlapped Case)
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Erosion of Diamond with 4,000 Overlapped Short Pulse
ArF Laser Light — 3D Plot Measured with Laser
Displacement Sensor
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Erosion Depth Measurement with the Same Surface
Profiler
(4,000 Overlapped Case)
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Four Different Species Eroded with Pulsed ArF Laser



AFM Photos of Diamond Crater with x5 & x20 Magnification



Raman Diagnostics of the Eroded Surfaces;
Amorphous Diamond Formations, Observed,

Precise Measurements , Now going on.
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Institute for Laser Technology




Nondestructive Detection of Small Internal
Defects in Carbon Steel by Laser Ultrasonics

T.Tanaka and Y.Izawa, Institute of Laser Technology

Japanese Journal of Applied Physics Vol.40 (2001) pp.1477-1481

Smallest diameter was 100 micron or so.

Other observable was fatigue of structural material.

Keywords; nondestructive detection, laser ultrasonics, Nd;YAG
laser, Fabry-Pelot etalon, internal defect, carbon steel,



List of Publications

K.Kasuya, S.Ozawa, T.Norimatsu, S.Nakai, S.Suzuki, K.Esato, M.Enoeda, M.Akiba,
W.Mroz, T.Renk and M.Sato et al., “Summary of the plasma facing surface material
ablations with high-flux pulsed particle beams, UV laser”, 5th IAEA Technical
Meeting on “Physics and Technology of Inertial Fusion Energy” 24-26 March 2010
Vienna, Austria, (in print) (2010).

Koh.Kasuya, S.Ozawa, T.Norimatsu, S.Nakai, S.Suzuki, K.Esato, M.Enoeda,
M.Akiba, W.Mroz, T.Renk and M.Sato, “Analyses of liquid wall responses against
the high flux fusion products”, IAEA Research Coordinated Meeting of Coordinated
Research Project on ‘“Pathways to Energy from Inertial Fusion: an Integrated
Approach”, 22-24 March 2010, IAEA's Headquarters in Vienna, Austria, (in print)
(2010)

K. Kasuya et al., “First Wall Ablations with High-Flux Pulsed Particle Beams, UV
Laser Lights and X-rays for Nuclear Fusion Energy Reactor Design Base”, 2010 Eni
Award (Recommended and Applied, no selection as final winner) (2009-2010).



K.Kasuya, S.Ozawa, S.Suzuki, K.Esato, M.Akiba, W.Mroz, A.Prokopiuk, M.Sato,
K.Shimoda, T.Norimatsu, M.Nakai, K.Nagai, T.Ohshige, H.Furukawa, “Applications
of Laser and Particle Beam Apparatuses to Fusion Reactor Plasma Facing Future
Research Works”, Proceedings of 4th TAEA Technical Meeting on Physics and
Technology of IFE Targets and Chambers, Kobe, Japan, September 13, 2007, CD-
ROM Distribution (2008).

K.Kasuya, S.Ozawa, S.Suzuki, K.Esato and M.Akiba, “Material Surface Ablation with
ELM-like E-Beam Thermal Load”, Proceedings of the 22nd IEEE/NPSS Symposium
on Fusion Engineering, Albuquerque, NM, USA, CD-ROM Distribution (2007).

K.Kasuya, S.Ozawa, S.Suzuki, K.Esato and M.Akiba, “Simulation Experiments for
Divertor Ablation with ELM-like Electron Beams”, Japan-US Workshop on Heat
Removal and Plasma Materials Interactions for Fusion, Fusion High Power Density
Components and System, and IEA Workshop on Solid Surface Plasma Facing
Components, Proceedings of the Japan-US Workshop on Heat Removal and Plasma
Materials Interactions for Fusion, Fusion High Power Density Components and
System, and IEA Workshop on Solid Surface Plasma Facing Components (2007).



TRIEE DR RIIFR R (FEHITRZT)

LREIDOME: 1A 2E—LIEST

=

L—H—HE5
XHRERGT
ITDWHE: BFE—LBES (ELMEF A/ —4)
L—H—HaE5+
TUDNFROAE (FE): F—EHMP RS
e ALEDFHEF
'/ "f—ﬁni L l&-’if
TFHNIEDILE
;Uﬁﬁﬁfﬂtﬁmﬂ%

thi% FEE ST Sh R DAREE
ITERNEEREE=2—DHIF




(BB 1HH-XEF)

BAE— DA 3—RYbR—LR—D
URL: https://sites.google.com/site/
kasuyakouichihomupeji/

CERBYMNESITTVVEL,



