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ABOUT INCREASE IN PLASMA ENERGY DENSITY AT 3D COMPRESSION OF QUASI-SPHERICAL TUNGSTEN WIRE LINERS
Aleksandrov V.V., *Boldarev A.S., *Gasilov V.A., Grabovski E.V., Gritsuk A.N., Lauhin Ya.N., Mitrofanov K.N., Oleinik G.M., *Olkhovskaya O.G., *Sasorov P.V., Frolov I.N., **Shevelko A.P.
Troitsk Institute for Innovation and Fusion Research, Pushkovyh str., 12, Troitsk, Moscow,
    142190 Russia
*Keldysh Institute of Applied Mathematics, Miusskaya sq., 4, Moscow, 125047 Russia,
**Lebedev Physical Institute RAS, Leninskiy pr., 53, Moscow, 119991 Russia
Quasispherical compression of plasma liners created by multiwire arrays electrical explosion at ANGARA-5-1 facility (TRINITI) with the discharge current up to 3.5 МА and the pulse rise time about 100 ns is studied numerically.

3D MHD simulations are based on RMHD code MARPLE (KIAM RAS). The code implements one-fluid MHD model taking into account electron-ion temperature relaxation, radiative energy transfer based on spectral multigroup models of radiation diffusion and discrete ordinates. Wire explosion by electric pulse is simulated via the prolonged plasma ablation model. The governing MHD system is supplemented with the generalized Ohm's law which describes effects of ion's slipping against the electrons while the plasma remains quasi-neutral. This approximation is important as it enriches the MHD model with new types of plasma motions. We use datatables of state, transport and kinetic characteristics, opacity and emissivity coefficients calculated via the techniques presented in.

Different configurations of wire arrays are investigated. The effect of the geometry changes and initial mass distribution upon the implosion process is examined. Our simulations demonstrate that dedicated design of the electrodes, the wire array, and mass distribution along the wires results in very compact spherical bright radiation source in the centre of the array. The trailing mass is significantly less as compared with cylindrical and uniform quasispherical liners. These results are in close fit with the experimental data obtained at ANGARA-5-1.

The computations were carried out by means of supercomputers K-100 (Keldysh Institute of Applied Mathematics RAS), MVS-100K (JSCC RAS), LOMONOSOV (MSU), SKIF (MSU).
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