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Fig. 1. (a) Sketch of implosion target of the shock augmented ignition with 1751 pm outer radius, the radius of the inner layer filled

by deuterium-tritium(DT) gas is 1535 pm, and the thicknesses of DT- ice and CH ablator are 165 pm and 51 pm, respectively;

(b) sketch of laser pulse shape, featuring a compression pulse and an ignition pulse with a power dip inserted between them. The

peak compression power is 365 TW, and the ignition pulse has a uniform power of 510 TW and a duration of 0.9 ns.
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Fig. 2. Implosion gain as a function of the implosion velo-
city in the conventional central ignition for the capsule in
the Figure 1(a)).

E 1(a) ¥ HHXT T ROH HIPER X 3 = 0 )
ROBEZIR, 80X L KB I F3UE o, /T HIPER
FEMESL A 17, YN B SR T g, ), o
JU AR, AT DASEEE A S K R AR i s
DI E 1017 a7 aaalli 1), QU GNP ST =P/ S
BT ugy

FERG R vp b S KT R gE R, SRR 1
M ASEL, RATBERE LT 2w, 3w OGRS 5
PEF, TR 45 ik (0 285 R[] L AS [RG589
FIFRFLE ] S5 T A AR AR FEETXTIE] 1(b) ¥
KBS SRR LA g e, s K K i) T SR 1 g
R E Y TR AR KR T 45 ) e R ) R
(365 TW), I 15 AS[m] FE 48 ik b ¥y 25 SR B 2], BIAS )
IZRAH) (dip) TFARBFIR], X PE T R4 bk b = A=
PR FEE B AN AR TR A8 S SR st ] i 25 45K
ik e 2 Bt AR ) RN 2 TR0 A7 . AEAS ] R 6 ik i 2
RSHITFIRHIE] (Teg) T, PG 5 510 HIFEERS
[ R WA 3 iR, & 3(a) A 3(b) 251k —
R A AN = RO IR S T B AR 25 i £k, A 3
FTLAE H, ST ASTR R4 bk i, D360 50 i HR 4k
BF[RIAE 2 AEAURN 3 A48T b 380 4 T S 25 ) 8 1 1
FH. RTRN A HTF LR s ], SR A 14 25 #0A7 A —
A FERYVCECE [B] (34255 K), Bl Wk ol 1 4p 4
HHIE] (dip) (19728 Tk 2 IEIE i 4 53 Ai . AEAH A ) B
KBICTIHRT, AR 8h T DR HI LR s ]
PREE L =AY T e (29 0.7 ns); =A5HIKEN T
PR RER 188 25 B AR | B T U A IR S 11 P 25

140506-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 75, No. 14 (2026)

140506

Kl 3(a) i ZABARK Bl 3 25 B g T3k 855 7 A%
A de AT 113( 3(b)). BIRHEBL T, ot Th
SRR HNIT AR )RR, foe FE DT RCHT (B BR L AH R A
S g O ISR AR B

100

....... Theg = 16.8 ns 2w (a)
-==- Theg = 16.9 ns
80 Theg = 17.0 ns
— Theg = 17.1 ns
60 |
k=
3
&}
40
20 F
0 . B
0 0.5 1.0 1.5
Dip duration/ns
120 b = Theg = 16.1 ns 3w (b)
Theg = 16.2 ns s
100 L Theg = 16.3 ns
— Theg = 16.4 ns.”
sof g T
E \
S eof
40 “
e
HEERNGY
Voo
20} LY
1
- Z - \\
0 ks = B
0.5 1.0 1.5

Dip duration/ns

B3 WOGT AW A (dip) A FIT 4R IR (T.,) MITEALT,
VAR 2R 7R 4 25 BE AN W) dip FRE i 18] 9B FL I (a) A
WOGIR SN P, (b) =R AT e UK 30

Fig. 3. Implosion gain as a function of the laser power dip
duration with different beginning time (7,,) driven by 2w
light (a) and 3w light (b).
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Fig. 4. (a) Shell implosion velocity depending on different
end time of compression pulse for 2w laser drive, (b) same

as (a) but for 3w laser drive.
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Fig. 5. Implosion gain as a function of the end time of the
power dip, the beginning time of power dip (Ti.,) is fixed
at 16.2 ns for the 3w laser driving case (solid line) and

Theg = 17.1 ns for the 2w laser driving case (dash line).
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Fig. 6. (a) Lagrangian lines diagram versus time for the 2w laser drive with a power dip window in [17.1 ns, 18.15 ns] (indicated by
the dotted line), this corresponds to the computed implosion process of point B in Figure 5; (b) Same as (a) but for 3w laser drive

with a power dip window in [16.2 ns, 17.85 ns], corresponding to the computed point A in Figure 5. The red and green curves rep-

resent the evolution of the solid DT fuel boundary.
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Fig. 7. Hydrodynamic (velocity (u), density (p), and pressure (P)) profiles at the moment the rebound shock wave collides with the

ignition shock: (a) Implosion process corresponding to point B in Figure 5 with a power dip window in [17.1 ns, 17.6 ns|; (b) corres-

ponding to point B, in Figure 5 with a power dip window in [17.1 ns, 18.35 ns].
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Shock-augmented ignition driven by 2w laser light
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Abstract

Shock-augmented ignition (SAI) is a promising optimized scheme recently developed from the shock
ignition concept, which may effectively mitigate the laser-plasma interaction (LPI) instabilities by reducing the
laser power intensity of the ignition pulse. In this study, numerical simulations are performed on the SAI
scheme driven by a second-harmonic (2w) laser, and the implosion gain window of the SAI scheme is obtained
for different compression pulse durations and power dip durations, where the power dip is introduced at the end
of compression pulse prior to the ignition pulse. By incorporating implosion results obtained with third-
harmonic (3w) laser drive, we investigate the correlation between implosion gain and power dip duration. The
temporal match between the rebounding shock wave and the ignition shock wave is assessed by analyzing the
implosion velocity generated by the compression pulse. Here, the gain as a function of shell implosion velocity is
analyzed. Our results also reveal that the optimal implosion velocity for SAI is comparable for both 2w and 3w
driving lasers with the considered ignition pulse. In addition, the effect of the driving laser wavelength on the
ignition time window is discussed. It is found that the dip duration decreases with increasing wavelength, and

this dependence is corroborated by additional simulations using fourth-harmonic (4w) laser light.

Keywords: laser inertial confinement, laser ablation, plasma production and heating by shock waves and

compression
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