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Hohlraum using
a cylindrical high-Z case
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Fission trigger
Chemical explosive

Fusion device
Uranium-238 or

Laser Ura
>(0r IOI'I) ] Y — H;I;::I:'aglll)lende

beams Uranlum-235

Deuterfum-tritium  Foam
(D7) gas

Uranlum-238 case

Hohlraum using
a cylindrical hlgh-Z case Explosive power: 300,000 tons of TNT

MIRV length: 5.7 feet MIRV base diameter: 1.8 feet
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X
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¢ Bi#R, W3 boost. DT BEF=4EM 14.1 MeV I FLHATNFERFSIXNER N, AIAYURSHBEONRE, ROMKEE,
RRFJNEMHXEZ — EEERITHOSEZRME S, BE2F 15 MEHLTERE, $50ERNREX.
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¢ X. T. He et al, Phys. Plasmas 23, 082706 (2016).
b J. Yan et al., Nature Communications 14, 5782 (2024).
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EEm, =1.66x 107" g REFRELM. FTRAMMKNEENURTAEE, ZTEUREE

X

3 3
Srlonr) T _ 4 845 10° ) 7, 1y, @)
Smap, Pi

ERETER, BEESAA gem?, BEBMA g/cc, BREBIN eV,

E, =



BAE -
#B IR

ek
R,

RAABERE
£

BREWRNRMRARNEEENERR 0, B Er = nEdier, IBLHEBEHIR

87 (pnrn)3Th
SmanEdriver '
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AR IR R f (o -
pr ov
3m2 Ja P [140.2(ov) pt/ma)* coo (®)
XBe, =35MeVZEBEFER o RIFHIEEE. RNFIEFIEG)BENEFHHIETF 0.2 (ov) p/ma

0.167
Qa -

EFHES B THIE,
T(keV) 4 5 6 7 8 9 10
(ov)(10~cm’/sec) 06 14 26 42 62 86 114
p(g/cc) 75 75 75 75 75 75 75

02(ov) p/ma(107sec 1) 54 13 23 38 56 78 103
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;
_ 0.16meq , (pr)? _ s, () giem?
O = 3n2 S , (ov) =3.4x 10 f‘lipg/oc (V) emissec [WI]- 9)
HESHT, o MFRVEEE £, = )VINANENT RS,
T(keV) 4 5 6 7 8 9 10
(av>(10*17cm3/sec) 060 14 26 42 62 86 114
p(glcc) 75 75 75 75 75 75 75
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07 (10™W) 073 17 32 51 76 11 14

A o RFINAIIER
% pr=03g/cm?, p=75glcc, T=5keV, B Qo = 1.7 x 10" W,
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BAFIHFHES BT ABERRI I BERS ThE.

T(keV) 4 5 6 7 8 9 10
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0,(10"W) 0.93 1.0 1.1 12 13 14 15

RV PR B AR ST IR R Th &R
Hpor=03g/cm?, p=75g/cc, T=5keV, B Q, = 1.0 x 10" W,
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XE T, =T(r=0).
HGRAE r/rr = /15/19 = 0.89 MHEERIR A, #RAER
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max 16 4 2/5
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5
LEBER pr =03 g/cm® B, LH{EET = 6keV .
MHEAEIRAE, |RAELN 24, 0 2 4 6 8 10
T (keV)
FHES B T AR ET ARG EMAINE
p pr T Teas M Ey Jle Oa O or™
(g/cc)  (glom?)  (keV) (19) (kJ) (102wW)  (102w) (10" w)

60 0.1 5 050 12 067 055 43 4.8 3.0
60 0.2 5 10 93 54 0.76 47 39 6.0
60 0.3 5 1.5 31 18 084 170 130 9.0

RN MK UHBERS AT, RESFRETBHBERSHREDN 10 %.
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Betti%r AR RGTR A NFRIM, KWAPFFEMN
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Tsim = 0.87Tgetti
E bt AT AR B (14 ERBERAREE. [ R
Betti et al, Phys. Plasmas 17, 058102 (2010).]
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2 IBERI A SRET B A

Th ~ 0-877'Betti ~ 94pS
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ATH—SREHRNE, AR B REZEE TR 54 (ourning plasma condition), BlakiFhn#H
gEERIE ERMTHRENESE,

mm%w>—/%w,
0 0
S by, SHATRAEIS MR, TR M LR, ISR TSR

av
<T S> > Uim-

7.4 % 10°fa (pR)hs

HEHEYNESEM B 23R keV. g. cm Fl s %,

“ O. A. Hurricane et al, Plasma Phys. Control. Fusion 61, 014033 (2019).
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¢ O. A. Hurricane et al, Plasma Phys. Control. Fusion 61, 014033 (2019).
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o TMBAENEBEMEMMEEXR, RENZEFRELFHN—REWEKERS, KOTESERE,
EAE S STl b il

o FTHRREFIEMEMMREXR, REANFEFREEEH—REMEKES, THRNAREERE
MERH B BB R AR, AREETENRES, BHANEK.
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o RMEMREATTREMNLRBENAD, HEN
TARBERENERSTIRK, 1BINT mAHEME;
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ESTEEBRARBK, BINT K XHEYE;

RS AR IS A0 LY ER B E RO R B, #58 D.
S. Clark, et al., Phys. Plasmas 23, 056302 (2016).
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‘Thermo-Mechanical
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t(ns)
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N130331 N131119 N171119
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NIF S ASEIR M EEXH AR (a) KFEa ~ 1.6, RENETREMLRTE; (2) PEFH
Ha~1.8-28, PF=HEELFA; ) RARBERSE, BRELFETHEEER; (4) X8
EEREBIEARMEME, bR,

“ Q. A. Hurricane,Phys. Plasmas 26, 052704 (2019).
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ERTHMRINERAS Z WR(&)IEAREBER,
AARRL SRRSO ESRE, FRS
KORE AR R RRE, ERSNIRERE
MEEHEEN R ERNAEEME. HEA—
MR, ABREER 1.9 x 10" cm/s, R
BEN 2.5keV, WHELLA 107,

N

I T A T T A T A T O A R A O

Radius (mm)

i

Molvig et al., Phys. Rev. Lett. 116, 255003 (2016).

Time (ns)
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AKABERES Backlighter
target

Shock
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neutron yield (><]09)

w s
T

Current
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X rays

92571 2 i ess
TCo25701 TC926001 Wall thickness ({tm)

IR LEASEIN— NI F LSS, ERBRERES, ATHBETE, #IAMERNEMAEIEE. B
AL EFRESSIENEEREL, NMRSATEREEURRERF=H,

“ P.Y. Chang, et al., Phys. Rev. Lett. 107, 035006 (2011).
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Efrusion = €¢Mfueh (16)

Hee =334 x 10" Jiem® RBAIFRE DT MR RERBFMAIIZEE. Eoner NIRARTMIIMGEER
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Ebriver = (1 7)

Hep ) RRENSFRSREMB Z EINEEMAE.
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AHLRAFRT, MRS ARRMERSE NS, EPERBLTEFEHRS. T=08H,

BETFSEGD, BTHRASNERERDE

Pe = (37r2)1/3nl/3h7
TR R R KEE B N ZREIR DA A
P
€ = =3.65x 10" "2 [eV],
2m,
2/3 32
PF = (37T5) Z—Enj/3 = %ne,:.
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pe = 2.18 x 1053 [Jiem’)
PABER 58 79

pr = 20T = 7.72 x 10* pgec Tev [J/cm’]
EMPLGREE RN T =5keV, p=60g/cc, BARMERRA

pH = 2.32 x 10" [J/lem?] = 2.32 x 10" |bar]
EEEERT, AMNSHABERRERESE, B pc =pu, BLAARNKEER

pc = 1.04 x 10°g/cc.



FBRERBHVRFER ¢ = 15%, BLEXK
PHIH + pc(rc — rH) =1.24,
BAREZEA purn = 0.3, B4

rc —rm = 9.04 x 10~ *cm.

BT
(pr)w
PH

TH = = 50pum,

LA RBRIIN R S
rc = 59.04um.
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- Efiet = En + Ec = ZpuVH + ZzpcVe = 7prré = 30kJ
e 2 2 273
MR REN

dn(pr)d,  4m
3pa + 3 = PC (}’ rH)

= 31.4p9 + 351.9ug = 383.3ug

ABERREHMY SRS FRE R 8.2%, EMBHEIEIEREMN 91.2%. XLEPRRIRGERMEZEER

Erusion = 0.15 x sﬂ x 17.1MeV = 20MJ.

mp

Mjet = My + Mc =

BHHAEMHEEREER 2%, HMAREER 15MJ, BIEEER
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SHERERZEL,

a=L. (18)

IAE T R IBHI R
a = exp [0.75(As — 4)] (19)
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e
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J. Meyer-ter-Vehn HEEIL T HILm K F R
EEER, HFBZERTUN T BT thik,
5 LLNL MM ZFREBIHEBRMNESINERS
E—2 [J. Meyer-ter-Vehn, Nuclear Fusion 22,
561 (1982)]
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EIEZFEBRT,
pC = TpH,
5% E&E3ELE, THRANZERK
pc=1"pc.

PRRLRVIRFE R ¢, BAEK
prr + po(rc — m) =
®iE
| ( +
© T phpc(l - ¢)

1-¢’

PH
/3 pc




WIREK ¢ = 15%, (pr)n = 0.3 g/em?, py = 60g/cc, n=0.5, Fi1AB

rg = 72.4um.
M’ =31.4ug + 745.5ug = 776.9ug,
R SEEE A

E = %pHVH + %anVC =18.2 4 18.5 = 37.7kJ.
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BHHASMHEEREHER 2%, HAREER 1.9MJ, BEHEER

38.4
; - GZW:2O
e ERFARMERARBREAENAMRE T, FFESMNERRLGHMEGEES, REREIFFEERES,
FHNHNEERIK, ATHRERE, RN RSEM, REREEN; REZRNIEEEE

H#in, BERTREELEMSER.
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REAK

FF ps oM BEERSEMICHORPEBE TR RE R~ ERRENC R T, EREERmMARE, =
EARBE, EZBBRAKES

“ M. Tabak et al., Physics of Plasmas 1, 1626 (1994).
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BERNRBE, BRARTIARS o KT RREEBIR
IREEIRL

Qe+ Qa > Oy + Or.
HLF7E SR I S ST N BT R . 9 T AL T AR
hEYUTIEEE, BFERNANS o R FMAMELTE, B
FRIGEERZITHIZE 0.1 — 1 MeV, i

Electron energy (MeV)

Electron range (gm/cm?)
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104 gl 1 LR |||' T T T 17 llll = 3 ian Eemseraf‘ure ) L
E  PIC simulations 3
" m s-pol 3
| A p-pol .
A
103 A 10.0

! llHIIIl

Thot (keV)

102},

1 llllllll

LLNL (1pym Stanford
() (0.8pm) 1.0
| |
10111017 1 Illll1l018 ! ) "‘1_111019

N2 (W-pm2/cm?) radius{microns)

(k) SRR TRESEAERZEN AR, FENLESENEFREZRBE 10° WHIE R EKH
BeSR, X AENIRRBK R (chirped pulse amplification, CPA) AR EZFAZ EA BT EE. (H) =&
FHRx DT BN, SERAAXHCHE FRERS DT RPN ENRESE S, TENIRERER.

BB R AFHRAREERR 10kd £F, BEMOPECEMANBER 10%, PBARWEERIES
A100kd. HIWHARSARVEEBEUERRARERINKE.
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10 0.1 1
Heating laser power (PW)

() &R A SR HIERE ¢ () BT, HEREMMABERSAMAGEERES
WAL 15-30% .

“ R. Kodama et al., Nature 412, 798 (2001)

> R. Kodama et al., Nature 418, 933 (2002).
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) ~10 ns
magnetic

coil

~1 ns

FfExHE s A (double-cone ignition)

HAFARLRARANSHES I SWRERNE, BEaRAA, BET KT REREEN S
HIZK o

“J. Zhang et al, Phil. Trans. R. Soc. A 378: 20200015 (2020).
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o [i2 60 BEMMR, 1BHLRET MESIRITHEHT RIS,
Eﬁﬁi,ﬁﬁﬂﬁ%ﬁMﬁﬁ,E%Q%ﬂ&%ﬁzﬁﬁﬁﬁiigm&%ﬁ,%Hk%%
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