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Abstract

Research and development of the first wall in a fusion reactor is critically reviewed. After briefly
summarizing the research history of plasma-materials interaction in plasma apparatus and in laboratory
experiments, it is demonstrated that the first wall plays an active role in plasma confinement. Referring
the importance of removal of « heating power, future work necessary for research and development of
the first wall is suggested. Strong cooperation or correlation between material and plasma scientists is

highly requiered.
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2. Plasma Materials Interaction (PMI) if52 M
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Fig. 1 Ratios of the erosion yield of graphite at 1,500 K to

that at 1,200 K (enhancement factor) depending on
the impinging flux density for different experiments.
The dashed line correspoonds to a decrease of this
enhancement factor with flux density depending to
Fo' [16].

HREROMBIII 2 Y IRE - TE/[15-17].
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FHRBETHRPT 2O ZEOFERNTELEZRHETH 5.
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OTHH., BIIRTEHIC (Fig 5 EHB) RE»SRO
HL7zRF9%, REHEL TS+ vfban-, FEEICE
CAFTARIBOMEIC L Y FEEBHZEIL, 55
ICEBEICHAE LAY OB A S 2 515 prompt-
redeposition ) BAFER I N7- DX, FADHIERTH
5[19,20].

VAR RIZT ZREF R ORFR16,17] 45 5 2
CIFHELPWETALOD, EBRICT A N—FHEHE T

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

w o HRAIF SR ORMIEAE & ZOREL 2

KBFHHR A F Y OREPHEEEZZRICEDL )
W03 PRH0EETHE. Tu—7I2 X250
I2EoTh, dLAFTVRPETICL2ENN L ZRETF
BOB A FEF IR Z T IUTEHIRS ROBRE A 2 2 LHE
BHELS.

E51T, IO ATEERICEMRRAE TS X2 Tk
%<, AR HAoTWDE (RO SMEEM B
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TEPRIET I AROBREHHIG TN LN ELER
#ERNIE, BEIE S5 A= 272w LT passive Tid % <
active THAHLZ L IIHBTHAB. L LEIPAEDIE
—BEDREIL T T A< L T active TiE 2 d o
2. T9AXARBUADOUFHZRELIEL2DEEL
(6N GEREINIZHMBOHRICRA EEDTE
vz k). BRAFE-BEOMRIET I X< DFI%E
PO LTIEDVERN. TIXEPbELIED
W PMIBFE D Y BawvE B, 79 X<l%Ed
WZFDOELOXOBMEORING S8 TCidd bhw.

3. BATERKRE
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¥— (#) BThHY, ThiRoTHERREIED LN
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Radiation from
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Bremsstrahlung
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(5 MW/m2) 0051 2m

Fig. 2 Schematic division of power flowing to the first wall
and divertor [21].

Twah, LPAL—FCTRBETHIHENPKRETELLEN
FRIBITE R 2D, BRE 79 A EBRBEREIIN
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ITER Tid o N#IZ 300 MW L BRED ONTBY, =
DWW 50 MW ISRz 7 4 N —F /KT, 100 MW %
T Ao ORIERE, Yrroubtalitdds
WIS A 5 DG THRE, 58D 150 MW 1474 N —
TEHLWEAT L—TF T T 5 AL TORICHES
2l oTw5b[14,21] (Fig 288). XL TZEA
22 AT DIEA S ? TFig 31TkkA4 BB O
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Ly PASKBEICEATS (b LWEELRS) RRICE
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Fig. 3 Comparsion of heat load or heat flux to the surface
subjected to various heat sources [22].
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Fig. 4 Temperature dependence of radiation power for
various elements [28].
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TS, 500 CHHET AG BT b bEBRTIZA
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Fig. 5 Schematics of erosion, ionization and gyromotion of
tungsten and carbon in edge plasma (Prompt rede-
position is easier for heavy higher Z elemetns) [37].
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Fig. 6 Comparison of the ratios of the deposited energy on
the W and Mo limiter to total convective energy in
the TEXTOR plasma in terms of the limiter position
[38].
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