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Trinity calculations provide insight into
mechanisms that generate 3D helical
instabilities in MagLIF

3D magneto-hydrodynamic (MHD) simulations of

Magnetized Liner Inertial Fusion (MagLIF) better

capture experimental results from the Z machine
> As in laser driven ICF, instabilities can be a

significant degradation mechanism limiting the
fusion yield

> Predicting the generation of the helical instability
inherent to MagLIF remains a significant challenge

Perturbations can be assumed and matched to
experiments to produce good quantitative
agreement with experiments

> Provides no predictive power for how instability 0.4 |

structure scales to multi-mega-Joule fusion yields

Trinity allows testing multiple perturbation levels
and MHD settings to generate the helical

instability from physical effects

> Such as compression of axial magnetic field onto
the outside liner surface that drives helical current -

o Experimental tests are planned next CY
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High Resolution Laser Preheat
Simulations (of the NIF)
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3D simulations of laser heating on the NIF
are demonstrating required energy for
MagLIF at the MJ fusion yield scale

A NIF quad of 30 kJ can be used to test laser
preheat required for Magnetized Liner Inertial
Fusion (MagLIF) at the Mega-Joule fusion yield
scale
- Magnetized neopentane gas (to match electron
density at lower pressure)

> Cryogenic deuterium for hydrodynamic surrogacy

2D HYDRA simulations produce self-focusing of -..
the NIF laser beam in deuterium, propagating the
beam down the axis

- Can lead to deleterious backscatter of laser energy
and ultimately limit the potential of laser heating

- Neopentane propagation generally very smooth but
can self-focus with Bz
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Initial 3D calculations on Sierra are benchmarking
to experiments on the NIF

o Unmagnetized neo. cases are benchmarking well
- D2 shows more filamentation rather than self-

focusing in 2D but hotspots still not seen in
experiments
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