
LA-UR-Od-7203 
Approved for public release; 
distribution is unlimited. 

Title: 

Author($ 

Submitted to 

LASER/MATTER INTERACTIONS BY LASER-LAUNCHED 
PLATES and DIRECT LASER SHOCKS 

Dennis L. Paisley, Damian C. Swift, Roger A. Kopp, David S. 
Montgomery, Randall P. Johnson, Carter P. Munson, 
Samuel A. Letzring, Jonathan G. Niemczura 

5th International Symposium on Behaviour of Dense Media 
Under High Dynamic Pressures held in Saint-Malo, FRANCE 
June 23-27,2003 

N A T I O N A L  L A B O R A T O R Y  
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the University of California for the U.S. 
Department of Energy under contract W-7405-ENG-36. By acceptance of this article, the publisher recognizes that the US. 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 US. 
Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as work performed under the 
auspices of the US. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to 
publish; as an institution, however, the Laboratorydoes not endorse the viewpoint of a publication or guarantee its technical correctness. 

Form 836 (8/00) 

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact:



Library Without Walls Project

Los Alamos National Laboratory Research Library

Los Alamos, NM  87544

Phone:  (505)667-4448

E-mail:  lwwp@lanl.gov



LaserMatter Shock Interactions by Laser-Launched Plates 
and Direct Laser Shocks 

D. L. Paisley, D. C. Swift, R. A. Kopp, D. S. Montgomery, 
R. P. Johnson, C. P. Munson, S. A. Letzring, J. G. Niemczura, 

Los Alamos National Laboratory 
P.O. Box 1663 

Los Alamos, New Mexico 87545 USA 
Tel. 505-667-7837 
Fax. 505 -665 -4409 
paisley @lanl.gov 

Abstract 

Explosives, gas guns, laser-launched flyer plates, and direct laser-irradiation can be used 
to generate shocks and high-stress in materials. Each method has a unique diameter and 
thickness of shock that can be generated. In past years, small laboratory lasers have been 
used to launch flyer plates 2 - 200-pm thick to terminal velocities 0.1 to 5 k d s .  Over 
the past few years we have been using our TRIDENT laser facility (1kJ in 0.2 to 2ps) to 
accelerate larger diameter (8 mm) and thicker (0.1 - 1.5 mm) flyer plates. These larger 
diameters and thicker one-dimensional plates more closely compliment traditional 
experimental methods such as gas guns. The 8-mm diameter and 1-mm thick flyer plates 
can impart shocks in metals for constitutive dynamic property measurements. The 
versatility of laser-driven plates permits spatial and temporal profiles of the flyer plate 
impact on sample targets. LASNEX models and parameters of the laser drive can be 
used to optimize optical coupling efficiency. The flyer plate launch, acceleration, 
terminal velocity, and, depending on the experiment, flyer plate impact on to target 
materials are recorded using point-interferometry (VISAR), and line-imaging 
interferometry. These high speed optical and laser experimental methods will be 
described along with ancillary methods, and material data. Constitutive properties of bulk 
materials, rate effects, and grain size and/or orientation have been studied for several 
metals including copper, beryllium, gold, and some alloys. These optical techniques 
provide non-invasive, non-contact methods with rapid recording - lo-'' sec) of 
surface motion and velocity as well as structural changes due to shocks, and high stress 
(0.01 to 100 GPa) and strain rates (10 -10 sec-I). In addition to interferometry, dynamic 
x-ray diffraction can be used to study dynamic lattice compression and release, and 
potentially phase changes under these conditions. By combining several different high- 
speed optical techniques, a more complete understanding of material response is 
elucidated. Direct -drive shock in metals have been used for material experiments for 
ICF with 2 - 4 ns pulse duration and will also be discussed. 
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