LA-UR- [ -/ O

Approved for public release;
distribution is unlimited.

Title: | The PHELIX Liner Demonstration Experiment (PLD-1)

Author(s): | C. L. Rousculp, W. A. Reass, D. M. Oro
P. J. Turchi, D. B. Holtkamp, B. J. Hollander,
J. R. Griego, R. E. Reinovsky,
T. E. Graves, D. O. Devore

Intended for: | 18th IEEE Pulsed Power Conference
Chicago, IL, USA
19-23 June 2011

Los Alamos

NATIONAL LABORATORY
EST.1943

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)



The PHELIX Liner Demonstration Experiment (PLD-1)

The PHELIX Liner Demonstration Experiment (PLD-1) took place in September of
2010 at Los Alamos National Laboratory. The PHELIX machine consists of a ~500 k]
single-marx capacitor bank cable-coupled to a toroidal 1:4 current step-up
transformer which delivers multi-Mega-Ampere currents to a cm size load. In this
experiment the load consisted of a ~3 cm radius, 0.8 mm thick, ~3 cm tall aluminum
liner, copper glide planes, a thin polyethylene insulator, and a 0.5 cm thick
aluminum return conductor. Two independent channels of fiber optic Faraday
rotation measured a peak load current > 4 MA with a pulse width of ~ 10 us. Four
linear Rogowski coils measured the output current of the 4 marx modules. High-
resolution flash X-radiography imaged a stable, highly symmetric and uniform liner
14.5 ps after current start. A 12 channel photon Doppler velocimetry (PDV) system
tracked the inside surface of the liner throughout the experiment and showed a
peak velocity before impact with probes of ~ 1 km/s. The PDV probes were arrayed
axially as well as azimuthally and confirmed the symmetry of the liner trajectory.
Surprisingly, the PDV showed distribution of velocities of the inner liner surface late
in time. PLD-1 is the first step towards utilizing the PHELIX pulsed-power system at
the Los Alamos proton radiography facility.



