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Abstract

D-3He fueled fusion releases most of energy as a form of synchrotron radiation and
charged particles. Direct energy converter (DEC) with high efficiency brings about a fu-
sion reactor plant with high efficiency and alleviates waste heat problems. Rectennas, or
rectifying antennas in a low § tokamak fusion reactor, has been proposed to convert syn-
chrotron radiation to electricity. Applicability, however, for conversion of wide range of
frequency is left as one of future problems. In order to convert kinetic energy of ions out
of the burning plasma, a novel and high efficient system with cusp-typed DEC and a
traveling wave DEC has been proposed. This system resolves the problems of trans-
parency of ion flow, cooling of collector plates, and electron separation from ions, which
are left as an unresolved problems in a conventional Venetian blind DEC.
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Fig. 7.1 Equivalent circuit and geometry of the rec-
tennas [3, 4]
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7.3.1 Venetian blind DEC
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Fig. 7.2 A typical direct energy converter module of
the three-stage Venetian blind direct energy
converter [10].
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7.3.2 Cusp-type DEC and TWDEC
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T &» % (ARTEMIS-L: Puerma = 577 MW,
Pispey =545 MW[12]). COFE RNV F—DH
PUZHBENFEZHVSORIFFEHENTHS. b
AT, 15MV OEHIIEESBERE L 2w
BIZiX1073 Torr LA F DB Z2 5 CBAE KB A325~
180m HEE %2 5[13]. &6, Bfkf + o=
ANVEF—BEIRDODD A VHNOBHEEIE X
15MeV B FDOE 2RI &L 5HRICO LA 5 L FE
2, TOBREIEELMWMEL LS. £ TRE
EN=DP, Bk F O ZNF—EIND 7=
2, A4 YHRPICEBREZ /22w A 7E DEC
(Cusp DEC)[12]1 &, 15MeV B F DAL F—

ch

BT1ER%E 6 5

518

19954F 6 A

B D 720 O #EfT# R DEC (TWDEC) [14,15] T
b5, ZhoofEE% Fig 7.3 1R 3. U
TTIEINLOEET A F—LHWBIRE SN
7o W R AL (FRC: Field-Reversed Configur-
ation) D-°He ¥ B ¥ il & 45 8% & % & “AR-
TEMIS-L" #fIIC LTI h o DB BT 5.

WBET 7 X< HIRE L W Bl T3 03k
RIZE o TEDZAINT—DEERFTIZIZEAL
AT ICE# E 5. ARTEMIS-L CTiZ U
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REN, 2T TOREIZ0.086T L% 5. 0k
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TR A AT O&EPN, BibS + > (R ener-
gy =167 X Z; keV, energy spread =167 keV) &
BREAATORSZRMT D LICL o THRES
AFCE NS, NFPEREIC LR, BT0
99%LL EASHIBE A TIEHhp N, BT, BEKE,
ZEAEDI%LL LK OPHe, *He D50% L 143
BB A AT ITEPNTEHEER VBDEC 12X o T
ZDILANF—REINE NS, Cusp DEC %@
BLERY OBALS F 1%, HEEREER (<
1MV) I2X 5T Cusp DECIZK ¥ & h 5.
VBDEC OATIIEFDA L o D5IZ TS
ARWHICHREINZABESY v NI X 55
TIONTVE DI EETAHZ LN TE
WY, Cusp DEC TP ED X HICEF LA F
VTSI EEEI N, A FYIRPICTY) Y R R
vV aBFREL WO FEREIZ L 5EER
BERFZOMBII R k5.

15 MeV B384 F v L 0 +oEmr V¥
— D720 DOHEIZHEEE ZTFIZ Cusp DEC
Z@#BAL, TWDEC[I4IZEA SN A, ZhiFi
Em#E#E (Linac) OFBBELZFHLAEDIOT,:
2% (Modulator) & #EF (Decelerator) T
B INTWE, BRETIE, ELISAVF
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Fig. 7.3 The schematic drawing of the proposed DECs, i.e. the cusp-type DEC and

the traveling wave DEC [14-16].
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HAERRT A, 72, ZORHE &7 grid mesh
array LFOBEIIM BN FE— A2 REI LK
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Fig. 7.4 The phase plot of 15 MeV fusion proton
beams in the modulator. Here A, is a wave
length of applied electric field in modulator.
The modulator field is applied at the posi-
tion from 0.0 to 1.0 [16].
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Fig. 7.5 The transmission circuit in the decelerator,
consists of inductances L, capacitors C, and
registers R [16].
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