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The Z Machine is the world’s largest pulsed power device
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Facility Specs
• Size: 33 m outer diameter
• Peak Power: 80 TW
• Peak Current: 30 MA
• Pulse Duration: 100 ns



Z drives physics targets for fusion, radiation, and material studies
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Z transmits energy from capacitors through pulse forming lines to 
the physics target
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We measure current delivery via computational unfolds of 
measured velocities
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Velocity Probes
• PDV (Photonic Doppler Velocimetry)
• VISAR (Velocity Interferometer System for Any Reflector)
• Line VISAR



We measured the velocity upstream and downstream of a scaled 
MITL with PDV and VISAR
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We collected high-quality upstream measurements and low-quality 
downstream measurements
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Plasma and radiation influenced the downstream velocity 
measurement
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We leveraged the different wavelengths of PDV and VISAR to 
remove the influence of the plasma from the apparent velocity
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We leveraged the different wavelengths of PDV and VISAR to 
remove the influence of the plasma from the apparent velocity
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VISAR: N/Nc < 0.003
PDV: N/Nc < 0.03

Downstream Velocities Plasma Densities



We hypothesize that x-rays stemming from the surrogate MITL 
formed surface plasmas and blanked probes
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Thank you for your time! Any questions?
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