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Abstract The experimental results announced by the USA National Ignition Facility,
crossing the landmark threshold of thermonuclear fusion ignition, have rekindled the interest in
controlled thermonuclear fusion of both academia and the general public. In this paper, an

overview is presented of the basic concepts of thermonuclear fusion, the implications of laser

fusion, and recent progress in laser fusion ignition research.
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% =p[2.6 x 10"T P exp(-19.94T"")
+5.55 x 107£T3/2 -2.4 x 10°TV
pr
273 2>< 10° el )
(pr) InA

KHESIAT =BT 0, KRR B sk
20 =0, BAETURIMT A AT, A
O BT U/ NER S 88 IR 5 M S B - R AL T
J SR AR A AR

K82 G AL EMEE, LER
0=0, BIZm& 7 iEhiyorik. BB LLE H,
SEILBAL RS Kk, TR 4 keV, THEE
THEET 02 glem’, MK, LGl Lk
WEE KRG Z, BHHPAEREN A KEKME,
TRERKEMEERUAEEWRE., —&IAA,
S AL TR A R B B SR R TR E T> 5 keV,
T2 g pr > 0.3 g/em’,

3.5 HLEAEREFENEEZERNER

rhC A O s5, k BR R A i 85 R A ] B SR
{72 BT A — AN 210 r [ STOT 25 s 1 i /N ER
P12 5 okl FHHEZ LA /A, = prind/(0.108777),
BT, =5keV, ESHEnd=10, fF
i, = 83pr, B % & pr= 0.3 g/em®, N|/NERAY
PR bl PRI 2 (5 A4, RUELE o kb T-HIRE
BUTFEADE X I, XM 75— i T oA
2PN B A R KD YR B S ke, I
pr =103 g/em?’,

A or BRI NER . KRR m=
dr(pr)’/(3p*), B m = 0.01 mg(if T 45
KL STUR R R /Y 5% £ 45), T B pr = 0.3g/em?,
I8k 36 UM i = % B p = 100 g/em®, STUIM 5 B

%WE%p=T@XH%g$fNé;%M,ﬁE
5keV, ZBEE100 g/om’, HE5REEA 380010 KA E,
R RE R A 38 Gl/em’, X AR AU RE R 2
R, sIEERIR S, BOCRAE SRR R
RSk AE T SEBUAN R 5 R e B 2 U FUIR &
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TEE IR SO TR A b, R Eh #E R A 8 1 DR
Bt AT —ERE FIBEE O —F
FHEAE F WA FISZ 0, 9K 2 o i 0% B 2 Rk i
Hl4E T = 10° Wiem® 245 o BT HE B Prser =
Tle, WIYEHA0.3 x 10° K UHs . £E A 42290 3h B
RA v, YRR AL N R TR A O e 4 T SR Y
X, XS Wim T, 42300 eV /24, RS %
DPywy = al}/3, iXH a=7548 x 102 J/em® - K* 2
AR R BURSHIER B 300 eV, RS R
0.37 x 10° K UHe . JeHshaM SR m kT2
Y STOMR 5 B R s A 22 IR K, TRt %,

R JH A 05 2 S B s A O 8 A8 e A% O
FHABE 2 —, NWEWMEEEERA TR K
T RN B O e o8 Dl s 1ok AR AT DA e R R
w1 2] 500 %, gt 30 5 KR 2 A B e
2N LSRR AR s AEe ThbE i 4
fith b, 3d ek B0 Fe 4 P8 s 5 2 8 2000 £5 A2 A .
P9 R MR R B A,

Frid ke, ot il /e & 1% R 4 iR
o 2 R A IR e i A 2 R AR R . e
R ERA U . RR AT RE R R R, MR
Re(Bhd 18, SRR, EREBERS.
YT, FEST SRR IR AL AN R I, FESTRERIT
FRLEBE PRI, (RS AR BT Py 8 TR GIE
TR M s s, — HFE oW
JOC 1) K 25 B DX 3BT B, 25— T3 TR Sk 4 T ] o
Ik, HedE 5 nGTURRE . (R E HR B4 R 4R
SRR E R T, WS RER D o, X H o=
ca/3 % Stefan—Boltzmann & % ;
(R 7 2 I 1) KK 35 86 X 3l o S ) 3
JE Ay e, MRYBRERSFIEAITS:

oT!(1 —ay) ¢
pabl/\/y*blfwipx—ray ’ (6)
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¢ 5 Wy Ji 1) AIK R X IS R E e A ER R .

Z+1 kT . .
Be, = /%“ I~ ni , XHZEEMLE,
P

AR 8, RET=T,, TRELEMHEp.~

| A ' . s .
Z+ 1 (l _aabl).TylS’ ﬁi@t{h{ﬁﬂéﬁiﬁgﬂ‘ﬁﬁo %_’R:

PRIEIL, aw SHRFHREFSE, bethE 55 aHR &
HIBRE 5C R L 3.5 IRFFAIK.

FERE b R A al b, i BRI IR A R 0
B, P, XA SRR Z RO RS
RBIDEGEHA B2 5 T it o He 208 00T 25995 1 405 N
BB, ohdi EgERY B, oh i e 4 R R A
A SRR R R, B R R A AR SRR
il B, AE P BE TR IBORE ) 5 5 0l T A g e 2
100 1% , (B 3T 2595 15 45 T 4R I R R 58 4 p,
BEAp,, BIGHIESREp, BERp, HRIEEFH
REFHEADP = (plp,) Ppo BFE TR AP
&, Wy=>5/3; Wplp, =100, N3 2000 £%,

4 HAREZERXHR

TEOCRA YL, MAEEERbR, A
E2THE T H O R KEARBIE T KA DL 3
{ER X 5 2E SO I KA B e B . T30kt
R, GMARERERRELN, —2WIhBEOLH
RER L, RRERMBERHMGERE: JF#&
BRCARTHFRoDBE RIS G = EL/EL, h T B R A
AR, BUEREE G > 108 OO BL T v R 48
BK
2022412 J 13 |, SEE REIR &S A 8T W &
Ay, EATSEE NIF 3 B YR ikt 17 3.15MJ
HISRARRERE, SKHL TR sk, (R ) A AT

AT 220 ) 5 K RE 2]

TR T T A,
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&b, EERREBRKT . X210 g m S NS
WAFRE R 2 — X — BRI TE T 2082
BRI, £—, R TEENERRS, W
Jy'eh EEEEAEIRE R EE R4 W5
A RARTERE T — s 6, X
— FLRR L 3 ] 1) B8 A% R DR A+ S 4R Ak 3 iy el
etk mEH TEEN —F, FHEkAE L, %
E E R %2 m(INNSA)FEIRK UL : RS A
R B AW DI &, X — B R D = A
FmREEEMER L, Bk, KRELEA
DL B NNSA [ 5 i RI/E & A IR B E T,
AR P 6 E IR D0 F 2, el
JEoR R GE R SR LK, JLE T EE
IR RTAE B, st A T 36 [l i 36 B AR 2
5=, 4RESE I 3 1 A DR TIE 35 ] S 35 e 718
ft 2, FHAkSeE ik, 3R SE E A B
HAr, FEBnEEERNER %L, ZEBFE
X SEFTE, ULHH T 36 [ d il NIF 36 5 JF e By
B AT A B H A . NIF 35 B Wy BE S 0s Se il
PR AR EE S NN E ., X B
FURTE 1R B 48 35 O IR AR KR SR D AR
FTE BAE AR,

20 20 70 4 R AR B 838 80 4 A ) B T 4f
3 E /e RS A (k42 BT 15 #Y Halite/Centurion
TR, R AL R R RS RE Sl R
T E LM TR R R AR EN Y, IS
N TTUMI ZINER L FF JR AT 1 249 SR A 8 73 PA) R B
7, R T RIS AR RARE, IEM T R ABTE
2ok T A8 5 T B A% A R KRR B O B T
itk (a2 R B A T A B A TR A8
KFR B R T A 5 B AR 2 B A A
o R 208 AT LA SE B IO 8 X G RE S K —
R BOIE S m . R BB, Bk
EEREEEN —E BN RE; & K2R
REME A b AL (L A A IREHI N RE, A RO+
ERE R B MR SEE R, HH kA=
BAS R,

M 1985 4EFF 45y, SEETENOVA ot & EIF
J& T —Z5 KR R T, W R T
RS, NBEWEEPI . R RS, R
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BHREMRE, fENOVA LA E FIF R
WFoT, SRt Hb e 3t 1 36 B O IR A A BE AT IA
Mo ik NOVARE FIF RN G, 454t
RIS A B R UL R B B AU, A3
E W& 1 SEHEMHlBOtREE . R = SLBE0L
R gAY,

1991 4 (B He 22 &Y (Journal of Fusion
Energy)5 10 555 2 I e 38 7o T, X e
HPEAE TEE L BRILE L H AT S KA AR A
BRI, Herh A T oy 4 1 T 3 L 5t
PEL R BRI, B — g (I8 B 5w ]
TS BEWMEY Y, B bR (REIRED
TRPEL) R IR A LRI PR ™7,

FE A AP B, “The Department of
Energy program in inertial confinement fusion (ICF)
is not now an energy program. It is an excellent pro-
gram within defense programs (DP) that is generating
information valuable to the nuclear weapons pro-

”»

gram. ---”, “The current ICF program is supported
by DOE defense programs with the goal of develo-
ping a laboratory capability for examining important
weapon physics issues and for developing an ad-
vanced above-ground weapon effects simulation
above capability”, X P B I {5 28 b el 1 36 [ 2
IR PEL R R AR By, 2R HAE
RGNS . FE ki A Ak EE XA H 1
MAEARBHUE,

Bk b —BiE, “Laboratory Micro-
fusion Facility (LMF). This facility, currently in
planning, would have a driver energy of 5-10 MJ,
and would demonstrate ignition and sufficiently high
yield (of the order of 100 MJ) to be very useful for
defense applications. It would also provide extre-
mely valuable information for the design of fusion
energy systems, but it is a large step beyond current
experience and is expensive. It now seems prudent to
construct an intermediate-size (1-2 MJ) facility to
demonstrate ignition and modest gain prior to autho-
rizing a full-scale LMF”, X ERiEFHRW . EELER
SEMFRIR T O R B, SCIL SR E R R AR sk
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Z BARIE, 2RI — SSRGS S R AR E
BB RE R S—10 MT, BURPULER
ALK, BRER 100 MIZE A ISR AR TRE £ PG
M kR EEEM . HR, ETXHRLR
FR AN B I 22 e e, 36 A B4 Al
it RERE A S—I0 MIMEOLR R, X —FI K
K, BLZSERF— /4 HRE R 1—2 MIEOE
PH, BURMERZ AR, RE—ERRENL,
XA H R R A 1—2 MU Y i 5k B k2 B AE /Y
NIF 3 &

X T2 — i, B i E R E R
LR BRI FHAHR VR . AR IR B B
X B — B ih: “The Halite/Centurion program
was one of the highest priorities of the Happer
report. It was recognized to have a finite life time, then
estimated to be about 5 years. Since that time, an out-
standing interlaboratory cooperative effort has suc-
cessfully performed some complex Halite/Centurion
experiments that have provided extremely important
data. Because of these successes, the committee now
believes that uncertainties in ignition arise only from
considerations of mix, symmetry, and laser plasma
interactions phenomena that can be studied best in
laboratory experiments. Thus, while further Halite/
Centurion experiments more directly addressing igni-
tion conditions would be reassuring, they would still
leave doubts as to whether mix and symmetry con-
siderations are really the same as when laser-plasma
effects were important---”, X B iGFe W] . £ NIF 3t
BHHEZA, KERFFEZORIMNRENRR & . XHR
PRt — 55 B - AR TR L i 2 s BL O
RASRKHI R B . NIF 3 E BT RERY il KA B S
P, X IR ECE Ul I R R R, H
AR A RPN —S B R LR Y
SE R T, HRA LR T,

5 [ [ 5K o ok %6 BONIF A5 192 30, %
JEBA A 0.35 pm, e O B RER A 1.8 MU,
FrUAHE S th e o4 1.8 MT, MO, F%
BT TRAVHIMT AN A . — o I S8 E R RHE 5N
AEUCRER 1 MIZEAREM KL Ak, H ki
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fili T2 20%, 55 3 A~ PR 356 g & 7 SR I R2 i 1 1
EESZIL, AR FRE T R A 52 il 1
2 10%—15%, 25 5/~ A RE T K2 i il 1
A& 15%, 55 6 /> DN 2556 fE & 75 =K Ay 52 Wi £k 1 &
15%, T8 1IAMERZE, ARGk
et fE, HEROCREERE S, rTUAIUE Y A
PR R B RS s 6T T A, I AR O D
PR N AT ENE, A HE 2R O6KILSA
THERZ, 20 1.8 MIEOEE FIRAE R %R,
ot & E 0.9 MI LAl | B 1 2 (5 RE =i =,

1993 4R 1 H 15 H, 3 [ Re i SB4t ok 2 & NIF
FEHEM, 1997455 H29 A, NIF 3 & %475 T2
A5 200943 H29 H, NIF3:E &R, 20104510
A, NIF 381 RIF T8 A KR, 2005 4F,
5 NIF 365 d AR &, S S T E R Ak
K RI(EFRNIC %D HBEHIAEE, &
T 5 I 25 5 TR ORI SE . DABIAE 2012 4R 9 Hip 2
AR BB T A ik, HE, NICHHRIFF AR 52 H
MK BAR, PR K BARISREE 104E 51y
2022 4%,

2022412 A 13 H, & E RERHEE A 2022 4F
12 H 5 H NIF %< & 4 P 5 06 58 A% il R R T 9K 5 i
JeRER, LHMBRA M K, WE, A NIF3#
B =R SRS S T R AR R R TR b o
AEE . PUIR SRR ROt mEM s A R
B A AT 2R s AR R s i O iR
P FURIEEAL, LB B EER & &
T PER . UK FITOMR A s 192 3R M Rl A
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