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Pulsed power provides an energy-rich tool for studying 
plasma physics and accessing High Energy Density conditions. 
Today, the Z Facility at Sandia National Laboratories – the 
most powerful pulsed power driver ever constructed – is 
used to study material responses at extreme pressures, to 
produce very intense radiation environments and to drive fu-
sion fuels to thermonuclear conditions. We are embarking on 
an effort to further increase the impact of Z through several 
targeted upgrades, including doubling the energy delivered 
to experiments, referred to collectively as the ZX Initiative (Z 
eXtended Capability Initiative). Through these upgrades we 
intend to demonstrate robust alpha heating in our fusion ex-
periments, potentially achieving Mega-Joule-class yields. In 
our radiation experiments we anticipate creating the most 
intense pure x-ray sources available. Finally, we expect to be 
able to study the equations of state for mm-scale samples at 
record pressures. In this talk we will review the science cur-
rently being studied on Z and discuss the physics aims of the 
ZX Initiative. We will then describe the specific pulsed power 
and subsystem upgrades that enable ZX performance, and 
discuss work already occurring today to make that happen. 
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