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The PHELIX Portable Pulsed Power Machine: Hydrodynamics Experiments 
and Beyond 

The PHELIX pulsed power machine is designed to drive cm-scale condensed matter, 
shock physics and hydrodynamics experiments in an architecture compatible with 
the high resolution, multi-frame proton radiography diagnostic at the Los Alamos 
Neutron Science Center (LANSE). To meet the tightly constrained footprint 
available for experiment on LANSCE, PHELIX employs a compact, modularized 
120KV capacitor bank coupled to a current step-up transformer packaged into a 
self-contained, removable and portable unit. Each of two capacitor modules is 
comprised 4 "ATLAS," 60 kV, 60 kJ, fiberglass encased capacitors switched with a 
two 120 kV rail switches .The output of each module goes through a low-inductance, 
reticulated vitreous carbon resistor (R - 10 mn) to prevent excessive voltage 
reversal and is cable coupled to the four-turn primary windings of a toroidal, multi­
filar, air-insulated, transformer. The single-turn secondary winding consists of a 
machined mUlti-segment, aluminum toroid that surrounds the primary windings. 
The secondary winding feeds a short (-10 cm) radial, disk transmission line with a 
thin (-1mm) solid insulated gap, and the compact liner implosion experimental 
load. PHELIX provides a very fast «5 us) rise-time and 4-5 MA peak current drive 
with low reversal 

PHELIX is also a prototype magnetic drive option for the LANL Materials and 
Radiation in Extremes (MARIE) initiative. In addition to liner implosion 
applications, other types loads connected to the transformer such as a linear (rail 
gun) accelerator for planar impact experiments, and a dense-plasma-focus have 
been assessed. Addition of power conditioning switches in the PHELIX circuit offer 
promise of increased efficiency for some load configurations, and faster risetime for 
others. In place of the current multiplying transformer, a pulsed, high-field magnet 
has been proposed as a part of a high-energy particle experiment. Conceptual 
applications of PHELIX to a variety of experiments that employ the proton­
radiography diagnostic will be discussed. 


