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A wide variety of techniques have been developed for fielding cryogenic High Energy Density Physics (HEDP) experiments on Sandia’s Z Facility. As part of this effort, we have developed a cryogenic wetted-foam and target fabrication;
high precision cryogenic cooling and liquid level adjustment; and x-ray computed (CT) characterizaion. This presentation will describe these procedures in detail and will provide examples of the fabrication, cryogenic, and characterization techniques and data.
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- Gryogenic les aracterization rechniques

The cryogenic test system utilizes conduction heat transfer to cool a target filled with deuterium gas. Targets are characterized utilizing the following:

When cooled below the boiling point, the gas condenses into a liquid state, filling the cylindrical target : Ec;ir;:t HIIQF;E Z?I%'gt);rgg?n oo :gngn'::;l Iéag%gpig?iignhygﬁal HispErsions), EmUEteet DRjeRls
with LD2. Test hardware utilized iﬂClUdeS, but is not limited to the fO"OWing: o Pore S)i,ze' 1_910 microns g s Pradieticn Jeemas: Molded srrEcRirad (5 shape UABLILIF dfad ¢ Xradia MicroXCT-200 X_ray |mag|ng System used to confirm
' ' ’ wall thickness uniformity and proper form
¢ Modular MDC Vacuum Chamber ¢ Anode and Cathode (Mock-Up)
¢ Custom Xradia x-ray imaging system ¢ Current Return Can (Mock-Up) ¢ Interferometry of surface finish of machined components
¢ Lakeshore 340 Temperaure Controllers ¢ ;ardg_et_Mogr:_ I-Ildardware All of the foams are produced from a solution. It is the capillary forces placed on the foam during the removal of the _ o _
¢ Gas Handling System , ® adiation Shie solvent that determines the lowest possible density. To minimize the capillary forces, the foams are dried by heat and « Density characterization and dopant concentration of foam
¢ Cryostat (LHe, LN2 reservoirs) ¢ Target Assembly

vacuum, freeze drying, or supercritical CO2 drying. Photograph to document final assembly state
v

The foams are machined to shape using a Precitech Freeform700 5-axis milling machine.
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ryogenic Cooling Test to Study Wetted-Foam Partial Fills

On April 26th, we performed a cooling test on a target with a foam annulus, filled with deuterium gas, to study partial fill issues. The test target, made of an Al-1100 cylindrical body and copper end caps, contained a polystyrene foam annulus for
wicking/wetting LD2. Determining the fractional pressure change between empty and full states provides a measure of the LD2 fill level of the target cylinder. We performed temperature and presure measurements to determine the total pressure
change required to completely fill the target cylinder. Starting from an empty target, the foam was partially and then completely filled to observe differences in LD2 distribution. It was desired to have a small amount of liquid in the bottom of the
target, providing an indicator of a fully filled foam target.
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