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Fig. 1. Schematic of MagLIF process, including three main stages.
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Fig. 2. Schematic of simplified model describing end loss ef-
fect.
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Fig. 3. Schematic of instability seed caused by axial pres-

sure imbalance.
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\

Low
density gas

Bl 4 ARfEFRRS) S EER (a) MR T3S (b) 36 ns
] %5 JEE A 7 T

Fig. 4. (a) Initial parameters and (b) density distribution at
36 ns calculated by TriAngels.
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Fig. 5. Comparison between remained fuel mass calculated
by MIST and TriAngels.
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Fig. 6. Comparison between remained fuel mass calculated by MIST and TriAngels under different initial parameters (A = 0.31):

(a) h=0.75 cm; (b) ¢ = 2 mg/cm?; (¢) r gy = 0.15 cm.
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Fig. 7. Demonstrations of (a) driving current and (b) remained fuel mass calculated by MIST.
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Fig. 8. Remained fuel mass evolving with time calculated by
MIST (B = 0.42, p = 2.0 mg/cm?).
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Fig. 9. (a) Fusion yield and (b) remained fuel mass calcu-
lated by MIST under different LEH radii.
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Fig. 10. Distributions of (a) density and (b) temperature
calculated by MIST under different LEH radii at 139 ns.
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Fig. 11. (a) Liner-fuel interface evolving with time and

(b) temperature distribution at stagnation time calculated
by MIST under different LEH radii.
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Fig. 13. (a) Voltage curve from the vacuum insulator and
(b) load current curve calculated by MIST code.

1 NI BT R B R RIS LG (75 i T 153 2K 2800
Table 1.  Calculated implosion results at different liner heights by MIST (without end loss effect).

ERTREZ/em  BUNPGEEE eV (I /MA FRRHIE(E N BE/ (kJ-cm Y RASH/ (kT-em™)  AEREIEEEQ
0.50 890 29.5 786 2426 3.1
0.75 615 28.9 668 2133 3.2
1.00 450 28.2 565 1614 2.9
1.25 364 27.4 478 1172 2.5
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2 AIFERR AR B A REUR A L (%5 R R SR 00 )

Table 2.  Calculated implosion results at different liner heights by MIST (with end loss effect).
EffREL/ cm  BUNRIRE eV IEEAT/MA SRBHE(EINEE/ (kJ-cm 1) R/ (kJ-cm Y) BT Q
0.50 890 29.5 486 1850 3.8
0.75 615 28.9 480 1660 3.45
1.00 450 28.2 440 1320 3.0
1.25 364 27.4 400 990 2.48
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One-dimensional modeling and simulation of end
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Abstract

Benefiting from laser preheat and magnetization, magnetized liner Inertial fusion (MagLIF) has a promising
potential because theoretically it can dramatically lower the difficulties in realizing the controlled fusion. In this
paper, the end loss effect caused by laser preheat in MagLIF process is chosen as an objective to explore its
influences, and a one-dimensional and heuristic model of this effect is proposed based on the jet model of ideal
fluid, in which the high-dimensional influences, such as geometric parameters and sausage instability, are taken
into consideration. To complete the verification progress, the calculation results of one-dimensional MIST code
and two-dimensional programs TriAngels and HDYRA are compared, and the application scopes of this
heuristic model are discussed and summarized. Based on this model, the key parameters and influences of the
end loss effect on the MagLIF implosion process and pre-heating effect are obtained. The calculation results
show that the MagLIF load maintains a similar hydrodynamic evolution process in most of the implosion
processes with different laser entrance radii, and experiences the same percentage of mass (~16%) lost during
stagnation stage. With the same driving current, the fuel temperature will rise higher in the model with more
mass losing, so the fusion yields do not change too much. The mass loss ratio seems to play a dominant role. It
is recommended to design the laser entrance hole as small as possible in the experiment to increase the yield.
The predictions obtained after considering the end loss effect lower the preheating temperature and fusion yield,
but no change happens to the regularity trend. As the liner height increases, the preheating temperature, peak
current, fuel internal energy, and fusion yield each still show a monotonically downward trend. Therefore, under
the premise of fixed driving capability and laser output capability, it is suggested that the liner height in
MagLIF load design should be as short as possible. The established heuristic model and conclusions are helpful

in better understanding the physical mechanism in the process of MagLIF preheat and end loss.

Keywords: magnetized liner Inertial fusion, end loss effect, heuristic model
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