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Current stage in the inertial fusion energy (IFE) research has passed to a closing stage: creation of the experimental reactor and realization of electric power generation. HiPER is a proposed European High Power laser Energy Research facility dedicated to demonstrating the feasibility of laser driven fusion for IFE reactor. The HiPER facility operation requires the formation and delivery of spherical shock ignition cryogenic targets with a high rep-rate (0.1-10 Hz). The targets must be free-standing, or un-mounted.
At the Lebedev Physical Institute (LPI), significant progress has been made in the technology development based on rapid fuel layering inside moving free-standing targets which refers to as FST layering method. It allows one to form cryogenic targets with a required rate.

In this report, we present the results of a feasibility study on high rep-rate formation of HiPER-class targets by FST*. The HiPER-class targets (Baseline Target 2 or BT-2) are of two types. The first one (BT-2) is a 2.094-mm diameter compact polymer shell with a 3-(m thick wall. The solid layer thickness is 211 (m. The second (BT-2a) consists of a 2.046-mm diameter compact polymer shell (3-(m thick also) having a DT-filled CH foam (70 (m) on its inner surface. Onto the inner surface of the foam there is a 120 μm-thick solid layer of pure DT.

The work addresses the physical concept and the results of mathematical modeling of the major stages of FST technologies for different shell materials:
● Filling stage optimization (computation): optimal filling of a batch of HiPER targets up to ~ 1000 atm at 300 K requires minimizing the diffusion fill time due to implementing the ramp filling method (the pressure difference taken at the outer and inner shell walls has to be constant with a possibly maximal value in a controlled manner).

● Depressurization stage optimization (computation and experiments): it requires providing the shell container leak proofness during the process of its cooling down to a depressurization temperature. This allows one to fulfill the technical requirements on the risks minimization associated with the damage of the HiPER-class targets.
● Layering stage optimization (computation and experiments): 1-st step requires (a) choosing an optimal temperature of target input into the layering channel, and (b) analyzing the “liquid- vapor” interface behavior at different cooling rates during the target formation by FST.
A preliminary consept of the FST-layering module for HiPER-class targets, including the shell container as an integral part, is disscussed as well.  
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