Inertial Fusion Energy Target Designs to Capitalize on Next-Generation Laser

Technologies
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Mitigating LPI losses and boosting ablation pressure permits high-gain Central
Hotspot ignition (CHS) target designs at IFE-relevant energies
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« Broadband laser technology reduces LPI and increases ablation pressure for direct-
drive targets

« When combined with zooming this allows for the design of CHS targets of gain and
energies relevant to IFE

« Simple scaling laws were determined from 1D rad-hydro simulations using LILAC
allowing to find target specifications for any gain/energy
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Next-Gen Laser

Next-Generation laser technology will use bandwidth to reduce LPI and allow for
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IFE Target Design

IFE targets are DT-wetted foams which are suitable candidates for mass-
production at high rep-rate and low cost
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Gain Scaling

The most significant way to increase gain is to maximize the ablation pressure
for a given intensity UR
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Gain Scaling

A model for gain can developed by fitting implosion parameters to scaling laws
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Ignition Condition

A minimum implosion velocity is imposed on the model by considering a simple
ignition criterion UR

LLE

Simulations with burn-off
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Target Design

These scaling laws can now be used to predict the target properties of a design
for any given gain and laser energy UR
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Mitigating LPI losses and boosting ablation pressure permits high-gain Central
Hotspot ignition (CHS) target designs at IFE-relevant energies
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« Broadband laser technology reduces LPI and increases ablation pressure for direct-
drive targets

« When combined with zooming this allows for the design of CHS targets of gain and
energies relevant to IFE

« Simple scaling laws were determined from 1D rad-hydro simulations using LILAC
allowing to find target specifications for any gain/energy
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Additional Slides

IFE targets are designed using a picket to set fuel adiabat and a Kidder-like rise
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