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Fig. 2 Demonstrations of fusion yield and fuel internal energy calculated with 250 eV and no preheat
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FNERAR P A b o () v A 2 DAL 2(a) W] AR 250 eV TS B T, 2RS4 2420 ki/em, PIRE
W 29 700 kJ/cm, 5 SCHARLRE BEHE 55 O 0 RS bR LI (EL N BE, W) O = 3.5, T W SR AL B I A i 2
MIEL 2(b) 0T LA, 7284 BRI EOL T, AL N 8.5 k)/em, i A K ARRHIE(E N BERY 1/8, BEH
KA RRRLR BE ST 73 A SR8 BN R RE B2k 5 1T L, SIS B MPORHAG T 408 LE v i 56, Ak s 9 TR 46
POk 5 B S T AR R P A 2 A R AR R B R R X B e TR B A R AT LU M OB R AT B0 AR
MagLIF 14 BY BE 6% ) D (9 i 2L F

2 FmAREIE RS
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T BT R AR, BB NG 1) 0 5 TR i A9 5, T AR R S, T 80RO X0 AR, A
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SN I BT B A B UE T R, R AR RO .
21 FummEEML

TN B ) R AR T W0 LR AR, AR T LR X AN AR M RE R TR oK o A Ak I A,
SRBHTE 2 137 BICKs P BRI 21 (249 86 ns) B MARIH] . S5 bt . PREFES 1 1y BLAY b HAth S HOAR AR, X6 i 34
TR BE VAT 28039, 20 1% 2 50, 100, 150, 200, 250, 300 F1 350 eV 7 A>T AR B RT3, 492 fr
T TINARE I | b Co AL RBHIEAE RS | RBHIE(E N B . SRAR P8 KRB i 1 25 O S5 540, 25Nk 1 iR
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Table 1 Calculated implosion results with different preheat temperatures

Preheat temperature/ Preheat energy/ Fuel temperature/ Internal energy/ Fusion yield/

eV kJ keV (kJ-cm™) (kJ-em™) ©
50 3.8 4.7 310 510 1.65
100 7.2 7.5 470 1400 2.98
150 10.6 9.4 580 2000 3.45
200 14.0 10.5 650 2300 3.54
250 17.4 10.0 700 2420 3.46
300 20.8 11.6 730 2450 3.36
350 24.0 11.7 740 2390 3.23

FRAE e 1 25 5L, TR B AE 50~200 eV X [B] s, SR Ak 06 {0 A fl A0 2R A8 57 451 14 i 100 A8 L B 1)
T S PR bR, o AR Y L A R AR, R 200 eV, S0 LA AR R, H R A
TN BG4k 22 T35 (R T 300 V), AR =B 4R T 1%, anl&l 3(a) FIrm o 32 PR oy T 40 B 5 22
R BT S AL AR BB L SRS RE T AR R ARSI L 5 T 300 eV F N B BE
S EIRRHE IR W R AR o B TR I 2 SRR T, A RO AR BN I AL 2L, S BIOR AR P T R R AR

5 DL R AR 7 5 ) R/ IV SR AR, T 206 FAHIF 5 L ZR %€ B UK sl g 1 o H bR 5450 I 5 L )
LN PGR BE R 300 eV I B2 A, P4 B w3k 2450 kl/em. {H U, B 3(a) A LAFE Y, I Bk 38 728 7 4 2
A5 K8, 5 OGRS 200, 250 F1350 eV B A9 115845 5 22 BIAS K, % iz Jiir 7 1) F0n $4 6 1 00
MZERZ (14~24 kI, Z IR T EBMITHRE S, SR Z B Y) . ALEE 5 BRI RE & 25 0, W
W6 UM AL EE R 200 eV B, 2R e bf, Be i1 25 e K (0 = 3.54), 1nl&l 3(b) FiivR, xS 40T Jr g i 1
THRE BEAY Ky 14 kI, B8 P45 1] 3K 2300 k/em, 5 5% 2 EAH2ZE AR K (2 5%) .
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Fig. 3 Demonstrations of implosion results calculated with different preheat temperature
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SR AR . X (12) W AR ) ARy, B IR AE T AR BUIM VR B, 4l 1 TT LABI E E, 1Y IUEL
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DURRE A2 0.25 cm (9 DT #00RH, TH5A5 23 1k B 20 BOREE BE R BEUS AR 10 434, Wil 4 s o W]
PLF S0 O A il BEAR iR (T 18 ke'V) , Jol EELA R} il 38 D S8 35 AR T o A OE ) 5 22 A1 DU b 2 AH
B, A E I8 A ) A 5 AR ] BV (H %% B 5 19 v 25 45 44 (Hollow structure) , X 58 748 [ b I AN
AR AR N RS ER AN 5 R . %07 0T B A IR AZ 7R 2260 k/em, WE(ERARL A BE 650 k/em,
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Fig. 4 Distributions of fuel temperature and density at stagnation time with cosine preheat
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BRG] 0.71, 1.25 1 2.75 keV; SR, B4 B Bt AR PO R AL 2%
PR B A T 3 Y v as g5 4, BT AR ] i AR Fig. 5 Demonstrations of fusion product and internal energy
TR A AT MR AL ASEUE . DUALEAE R 0.2 em Y, calculated with cosine preheat

BT B AT 52, A5 B HE 1R 20k 146.1 ns I BRREIE B A0 43 A5 , A0 b S RHIELE 29 30 ke Vs T IIT
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SRR N, B 6(b) BN T 38 5 e B 20k Fh R R ) TRLEE 40 AT

3.0 35
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Fig. 6 Distributions of preheat and stagnation temperatures with different preheat radius
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) 25
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0.10 cm 4 FPULREAE, B 14 kI Y e 038 2o A% 5% 43 A0 07 208 A SRR, DRI A S50, 1T RS
2 38 iy B B Tk BE 43 A AR AR A AN 1] 7 TR

MIE 7(a) AT LA ), REAR S 1) i 37 6 1 18 B 43 A5 10 508 B, 38 i B BE IR ARk v 3R 38 Y 428 1l ) 66 2
WIBAR K, HUUREAES 0.10 F1°0.15 em FFRIE 50N A IH Joik 56 s, IR 1 R iR 28507 B8 12
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Fig. 7 Distributionsof stagnation temperature and evolvement of fusion product with different preheat radii (B, =5 T)
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Fig. 8 Distributions of preheat and stagnation temperature with different preheat radii (B,=5T, E,,;= 3 kJ)
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Fig. 13 Voltage curve from the vacuum insulator and calculated current curve by MIST code
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Table 2 Calculated implosion results calculated with different liner heights

hlcm  Preheat temperature/eV ~ Peak current/MA  Internal energy/(kJ ‘em')  Fusion yield/(kJ-em™)  Total yield/kJ

0.50 890 29.5 786 2426 1213
0.75 615 28.9 668 2133 1600
1.00 450 28.2 565 1614 1614
1.25 364 274 478 1172 1465

M2 pa] DU, B 25 04 00 JEE A0 0, U0 AR E | DA PO L PR e JRE AR RORE DAY R A SR A
WA EESHOY R I T RS 2 DL O R, 0 — 2R P T 45 2R s A 1R i N, A
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Abstract: Benefiting from laser preheating and axial magnetization, magnetized liner inertial fusion

(MagLIF) has great application potential because it can effectively reduce the difficulties to realize the
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controlled fusion in theory. However, much attention has been paid to the improvement of laser energy
deposition efficiency in current research, while the influence of preheating parameters on the MagLIF
process and implosion is ignored. For this reason, the one-dimensional integrated simulation code, MIST, is
used here to study the preheating effect on the fusion discharging in MagLIF process. Based on the method
of parameter scanning, starting from a simple model, the studies of the influences of relevant parameters on
implosion results are gradually advanced. The simulation results show that preheating is a necessary
condition for the success of MagLIF configuration, and the best preheating time is the moment when the
liner is about to compress the fuel. The design principle of preheating is to allow the fuel to acquire as
smoothly distributed high temperature as possible, and the central local heating mode is more advantageous
when the ignition fails. If the laser is preheated, the shorter pulse width will be better. For driving ability of
ZR facility, the optimal liner height is 1.0 cm. These results are not only helpful to understand laser
preheating mechanism and effect during MagLIF process, but also providing useful guidance for the design
of the detail load parameters of MagLIF configuration.

Keywords: Magnetized Liner Inertial Fusion; preheat influences; MIST; implosion
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