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High rep-rate (0.1-10 Hz) fabrication & delivery of cryogenic fuel targets is conditio sine qua non to create the target factory for fueling a future energy source (reactor).

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 that refers to as FST (Free-Standing Targets) layering method. This allows creating continuously or repeatable operating FST supply system.

The goal of this work is optimization of the existing layering channel (LC) to allow repeatable FTS layering within a HiPER- scale (High Power laser Energy Research, Еl ~200 kJ, 
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 > 1 Hz) polymer target. The LC must have task geometry in order to satisfy the condition: the layering time
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− the time of target residence inside the LC.
Conceptual baseline target (Baseline Target-2) for the HiPER project is of two types. The dimensions are as follows: (1) ВТ-2 is a 2.094-mm diameter compact polymer shell with a 3-(m thick wall. The solid layer thickness is 211 (m, and (2) BТ-2а 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.In this report, we discuss the following issues: 

Theory 

 − Mathematical modeling of motion of a target that is in contact with the LC surface 

− LC geometry optimization for HiPER targets (the spiral angle (inclination angle), the total length of the spiral, its number of turns and diameter) 

− Computation of values 
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 for different target materials and shell thicknesses
− Software development

Experiment

− A set of investigations have been completed using specially built prototypes of the LC. The prototypes were made of copper tubes of various diameters and were shaped into a spiral LC varying such parameters as number of turns, inclination angle, and diameter. The vacuum inside the LC is also changed.
− Under variation of the LC parameters, it has been selected experimentally the LC which meets the condition 
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 for ВТ-2. Note that for this target the value of 
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 does not exceed 10 sec. 

The obtained results allow to start our activity covering all the aspects related to the layering module optimization for HiPER scale targets including simplifying the physics design and modifying the specifications.
The work was performed under ISTC contract #3927 and financial support of the Science and Technology Facilities Council (STFC, Great Britain).  
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