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The formation and delivery of cryogenic targets at a high rate is the mandatory condition of building a target factory to support inertial fusion energy (IFE) reactor. The Lebedev Physical Institute (LPI) has developed a so called FST layering method of the fuel layer formation which is based on using the moving free-standing targets (FST). The method makes it possible to produce cryogenic targets continuously with a required rate (1-10 Hz). 
The other important issues when building the target factory is the delivery of the finished targets at the laser focus. Therefore, efficient methods of IFE target manipulation, positioning and injection have to be developed.   

Since 1985, the LPI is developing different technologies of cryogenic target delivery. The methods must account for low temperature operating regimes, typically lower than 20K which is the condition of the target existence. In particular, we have proposed and examined the injection transport of the free-standing targets between the basic elements of FST system: shell container – layering module – test chamber. Capabilities of using a ferromagnetic sabot for target acceleration in the electromagnetic injector have been also considered.  Schematic of the device for a repeatable assembly of sabot/target has been proposed. Other methods of target transport were also investigated, for example, using of the piezo-vibrator and step motor in the system of a 100-projection micro tomograph for cryogenic target scanning.  In addition, for indirect-drive targets the processes of injection assembly of hohlraum targets have been investigated as well.  
Here we present experimental and theoretical results on comprehensive investigations into technologies of controlling transport of free-standing targets cryogenic targets. The following tasks are of special importance:
 − Optimisation of the existing methods both to enhance their working reliability at cryogenic temperatures and to reduce the risk of target crush at positioning and moving 

  − Search for alternative technologies

Recently, we have started the investigation into quantum levitation as an alternative technology of contact-free manipulation and positioning of the cryogenic targets. Experiments were carried out at 80 K and 4.2-7 K using specially-shaped constant magnets from Sm. Investigated transport processes were related to two types of samples made at LPI: (1) 2- mm diameter spherical shells with a 20- (m thick wall of polystyrene; each shell was covered outside by Pb (with temperature for superconducting transition of Тс = 7.2K) of 0.1-to-0.5- m thick layer; (2) high temperature superconductors made from YBa2Cu3O6+X (Тс = 91K) with overall dimensions of 2x2 mm and 8x2 mm.
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