
Fig. 1 Cross-section of 
plasma generation set-up.
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Results
Fig. 4 Plasma density for a horizontal 
target. Brighter means denser.
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Fig. 5 Render of 
a target coil.
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Fig. 2 Simulation of 
plasma ablation 
from a wire array [1].

Soft Wire Obstacle
• Fine wire is suspended horizontally 

or vertically (Fig. 3)
• Current pulse expands the wire into 

a cool, dense plasma

Diagnostics
• Interferometry and Shadowgraphy

images are taken
• Current is measured with Rogowski 

coils
• Self-emission inspected with an 

ultrahigh-speed camera

Fig. 3 Render of a 
vertical target set-up.

Shock Structure
• Non-detached bow shocks are seen for both 

target orientations (Fig. 4)
• Ram pressure dominates over magnetic 

pressure

Instabilities of Target Wire
• ~ 2 mm structures were caused by cylindrical 

asymmetries of plasma flow
• ~ 0.5 mm structures are possibly Rayleigh-Taylor

instabilities (Fig. 5)

Fig. 5 Shadowgraphy
image of vertical wire 
in non-uniform flow.

• Isolate Rayleigh-Taylor instabilities
• Analysing new diagnostics 

§ Emission spectroscopy
§ Ultra-fast 12 frame camera

• Finish construction of new magnetic dipole 
obstacle (Fig. 6)

• New hardware was constructed for MAGPIE to position columns of dense
plasma in this flow
§ Resultant shockwaves are visible in interferometry images
§ Thickness and orientation of wire has strong impact on collision geometry

• New data is being collected with better control of flow non-uniformity will
allow investigation into Rayleigh-Taylor instabilities and shockwave
parameters

General Operation of an Inverse Z-Pinch
• Capacitor banks discharge current to achieve a 

pulse of 1 MA in 500 ns
• Intense Ohmic heating combined with the Lorentz 

force results in a jet of magnetised supersonic 
plasma

Applications of Results
• Observations can be used to verify MHD simulations
• Scaling laws allow direct comparisons to 

astrophysical shocks and jets
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