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The results of plasma compression studies of nested wire and fiber arrays with current flowing through
them are presented in this work. Experiments were made on the Angara-51 installation with current up
to 4 MA. The current implosion of nested arrays represents a unique opportunity to simulate the inter-
action of a plasma flow with a magnetic field. Inside the volume of such an array, there is a collision
of the supersonic plasma flow from the external wire array produced by the current flowing through it
with the magnetic field generated by a part of the total discharge current flowing through the inner ar-
ray. Various plasma flow regimes in the space between the inner and outer arrays were obtained: sub-
Alfven (V_r<VA), super−Alfven(Vr > V _A)andtheregimewiththeformationofatransitionregion :
ashockwave(SW )betweenthearrays, dependingontheratiooftheradiiofthenestedarrays.Thedependenceoftheseflowregimesontheplasmaformationrateoftheinnerandouterarraysisshown.Theobtainedexperimentalresultsarecomparedwiththesimulationsoftheplasmamotionbetweenthearraysusingthethree−
dimensionalradiationmagnetohydrodynamiccodeMARPLE.Apossiblescenariofortheinteractionofplasmainthenestedarraysisproposed.Atcertainparametersofthenestedarrays, ashell, quasiclosedintheazimuthaldirection, isformedaroundtheinnerarray.Atthesametime, theplasmaoftheouterarraysurroundstheinneroneandstabilizesitscompression.ThesuppressionofMRTinstabilitiesduringplasmacompressionoftheinnerarrayleadstotheformationofastable, compactZ −
pinchandthegenerationofashort−timesoftX−raypulse.Furtheroptimizationoftheparametersofthenestedarraysofmixedcompositionwillbecarriedoutbyreducingthefractionofcurrentflowingthroughthetrailingmassbyvaryingthenumberoffibersandtheirmassintheouterarray.TheresearchiscarriedoutusingtheequipmentofthesharedresearchfacilitiesofHPCcomputingresourcesatLomonosovMoscowStateUniversityandsupercomputersatJointSupercomputerCenteroftheRAS (JSCCRAS).
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