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Laser-driven inertial confinement fusion (laser fusion) has been investigated with large-scale high-power
lasers since 1960’s. Progress of new laser technology, such as multi-beam irradiation system, frequency
conversion, beam smoothing, and chirped pulse amplification, significantly accelerated the laser fusion
research. The first demonstration of ignition and burning of controlled nuclear fusion will be
demonstrated soon by laser fusion in 2011-2012. Laser fusion demo power plants are expected to be
constructed in 2020-2030. Laser drivers with large output energy, high efficiency, high repetition rate,
long life, and low cost will be required for laser fusion reactors.
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Foot pulse
* Wavelength: 0.53-um
¢ Energy: 0.5 kJ
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* Beam smoothing:
Partially Coherent Light
1.5 % uniformity
1THz bandwidth

Wavelength: 0.35-um
Energy: 5kJ

Intensity: 5x1 014 w/ecm?
Beam Smoothing:

2 dimensional SSD

2 % uniformity

0.5 THz bandwidth
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TH NIF EZIEFRO L —F —2EETH 5 LMJ (Laser
Megajoule) 257 3 FHENTEIEL TE D, 2014 FIiTIid A
KIRBEFEBR DT H 5,

4. SHEORERE
4.1 L—HY-BREFICETT

L—H—ZREIH E LTED LI BTV A VHSHEED:,
bPETIE, EEVIEL L ==& a— A E ko @
MG A 2 FEAR L U7z, [EIREE £ 72 (3R BE D IR DS
5N TEHH2, FIREX2 DI, 200k]/1Hz DL —
¥ —-T 2 MWe D IEBEESH 1% 15 2 HAE4E LIFT (laser
inertial fusion test) (X 7) %% # T, 1 MJ/16 Hz D L —
# — T 600~1200 MWe % i 13 276 H 77 ~ + KOYO-
Fast IC£ 5,

L= —AFORE LX)y POV EDIZ, FE &
CFLTIAREZF VT —FIAN—THLL—F—%
NS TEEST 2 2 LB TELZHRBH T o NG, Eiflize R

1

mghL—H—

100 kJx1Hz = 100 kW
QD 4

K7 L— B GFEEIGEY LIFT ORERRGt
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TAN=IX, P AT LOME»SUIDEET Z B TE
5, ¥, Y=y bEEHCX D, FL 77 X<z
I—2arvEERTVILEHRELEMTDH B,

KIETIX, NIF O iUKRBEZR EBLL 720Gk & LT
LIFE (laser inertial fusion engine) FHEZSIEER I N T3,
U, MG S AL Ty FIFE R L, Bl
FOBTHRL S 02 B e rpiE 1% O CRBER s 305 L
T A A ZIRR R IS L, S 642 220X =4k
ERAHIC X B IR & IR ICAT ) b DTH D, Mk
BEG ST X D R E ., AL 7 7 Aw & LTE
NIF ¥ —#' v bigkitzdEic L, 1MoL —F—%
15 Hz Cag, 273000 MWth 2 5642 L, 30 4E i E
Hi9 %, NIF O RUKIRBEDSE DI 3 41U, Z 0 20 511
FEFPTED LORBAIRETH S,

4.2 L—H—={IkH5NBED

BZ o (b REZBFHEIE, REIRE—7 7 —
THEDVIELDOL =Y —FfliTh 5 5. md KRGS %
R—2Z & L7l KOYO-Fast TO L —+ — Dk,
BEAR A2 13% @ 1.1 MJ/32 ¥ — 4, B IR R
54% D 100k]/1 E— AT, 16HzBIEL > T %, 18
AL —F—D It 7y PV ARG E — L FWGLD 72 0 JLH
IR % B E T 5 DT OPA Q687 X+ Y v 7 HiIE) &
L, 2289 2 100 2 PR EIE & 5 2. BV
L — ¥ — b R HE IR 206 B 7 T, OPCPA (optical para-
metric chirped pulse amplification) Z#fH T 3.

L=V —BEAF T, FIA4 NN —F—FEP 2 —
IEDHRETH D, 1ATRIBNDOL —HF—TH{TYH,
HAHREDHIBEDEY 2 — VXA TENLDH L IR
ZHPHIELOEVIBGIVH S, Z2DLI kL —F—
DM E LT, WHILZZYh:YAG 2L —F — 8 L T 3
AL — —hRE A L —F — DBAFEAED 5 T W»
527).

7 Iy 7 L—¥—MEHIERDIELICEL, K,
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MR ORITOEAIT KD, HKEHICPLECS 2 #8035
END LI ICH->TEXL, IEHOEH I EERL — —
DAANY IO REBURNTH 5, FEEE, L —Y — it
HBFREF DR LD OFHIEERL —F =2k B
btk s EEZ 6N, oL ORLHS BAELA T
RTH5, BHFESME LTiE, EREEEEARL —F—, K
M7 3y 7 ZAMEL GRS, SRR e
ETEE, (RIRAHEEARL —F— R L, £ OHEND
D, BELEERPEENS.
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50 FEZFEC, L —W —ElA I Ko KRG R BE
HEBEEBT 2ICED, Z20Ud5H 1, 2ETERINS
AR TH %, HERE RJIRBEE, BAEmiBIsE Lo X
SHRHEFHE L TALICGRING I L L RETHS .
ZOWERT, NEOZ 2L X —&WHICEIT 2 ki K E <
EbDDTIERNIES ) D,

TR B KIRBEDSEIR & duE, L —F — R ar o4
BAEDBFLT 7AW FEHR L L%, FIA43N—
ELTE S S ICHEER - S L —F —oBFako 6
T3, BT 2030 £ 25121, WS CIAD XD
LHL VL —F—MMEHE 77 v PBFEEL T30 L
Nn7e\,
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