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Simulations of the LIFE conceptual reactor design are performed using 2D R 1 t FLASH simulations were preformed with following parameters:
both the 1D BUCKY and 2D FLASH? radiation hydrodynamic codes. CSUILLS 3T Eulerian hydrodynamics using 3™ order Piecewise-Parabolic

Points of interest include shock generation, plasma heating, hohlraum Method (PPM).
chamber material mixing and fluid instability development. *Grey flux-limited radiation diffusion using implicit coupling
using an algorithm based on the RAGE code®.
*Cylindrical shaped starting material (see figure insets)
*JONMIX EoS and Opacity

* Only Xe data used, target treated at Pb density

* (@Grey opacities used

The LIFE reactor design consists of the following componentsP:
*]12 m diameter chamber with steel first wall

*6 ng/cm? (~0.8 Torr) xenon chamber gas

] g lead hohlraum

FLASH simula;ic(m)n at 0.2 us, KH FLASH simulation at 0.4 us, KH :
01 20 MJ indirect drive DT target leld instabilities beginning to develop. Inset instabilities growing with outward 'AMR Started at leVel 15 maximum reﬁnement, relaxed to 9
o y shows target initial condition expansion. Inset shows target at 1ns . 2
*~13 Hz repetition rate beginning to expand maximum at 2 us.

Discussion

*2D Simulations indicate mitial asymmetric expansion due to
edge effects from cylindrical 1nitial geometry.

*This expansion leads to shears along the edge that initiate

Kelvin-Helmholtz instabilities.

Xe chamber gas response takes place on three time scales:
*[gnition, burn, and prompt x-ray emission; 10 ns
*Marshak wave propagation; 10-100°s us

*Blast wave propagation; 2-3 ms

1 D R 1 %, Initial KH 1nstabilities lead to Rayleigh-Taylor instabilities as
esults FLASH simulaion at 3 ps, KH L ASH <itlaten 2t 10 1o, RT target material expands into chamber, decelerates and becomes
instabilities beginning to flip RT , L simt ation at 19 ps, ,
T BIot 1D Life Gamber Simulation N stabilities. Inset shows diamond 1nst§b111tles have grown as target material less dense )
200 . — . . . . . . . . | | etk Wars rim rambe | | E shaped expansion at 10 ns continues to expand. Inset shows
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] — *2D FLASH simulations show good agreement with 1D BUCKY
e and Cooper hydro results.
R *Multigroup vs. Grey opacity approximation influences Marshak
T wave speed.
’ 2 JI‘Ilzlime {micro-:;] ® e " o Future Ork
Cooper simulation of a full hohlraum BUCKY simulation of 120 MJ target Marshak wave position for a 6m o . :
explosion. explosion. reactor chamber. Wave arrives at the I ; . Add 111 Pb EOS and Op aelty data to mOdel target‘
wall between 100 -150us - ° 1 1 1 1 1
B N Material mixing at 3 ps. Material mixing at 30 us Add 11 ml’lltlgroup Op aCIty funCtlonalltY‘
i - s T *Perturb 1nitial target surface to study effect on instability growth.
Ions
s *Study influence of target motion relative to chamber gas.
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