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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.




June 18, 1997

Stephen E Caldwell

Los Alamos National Laboratory
Group P-24 MS: E526

Los Alamos NM 87545

Dr. A. Velikovich

Berkeley Research Associates
P. O. Box 852

Springfield VA 22150-0852

Dr. Velikovich,

Please find enclosed the requested copy of the poster “The Effect of Joints and Gaps on
Shock Propagation” presented at the recent Anomalous Absorption Conference held in
Vancouver, B. C. If you have questions concerning this work please contact me at the

above address or call (505) 667-2487 or e-mail scaldwell@lanl.gov.

Sincerely,




The Effect of Joints and Gaps on Shock Propagation

S. E. Caldwell, P. L. Gobby S. R. Goldman, D. J. Thoma, M. D. Wilke,
and D. C. Wilson
Los Alamos National Laboratory

National Ignition Facility targets, especially those made with material such
as beryllium through which hydrogen doesn’t permeate, may be made in
sections and pieced together. Tolerances, chamfers, glue joints and fill
tubes will form density mismatches which may lead to asymmetries in the
capsule implosion. Such defects or perturbations also form nonlinear
initial conditions of interest for hydrodynamic evolution. The physics of
this process is being studied in planar packages in indirect drive. Ablation
driven shock waves, similar to those produced by the foot of the NIF pulse,
are generated from Nova hohlraum radiation. Time resolved radiography
is used to study the propagation of non-planar shock waves through a
uniform material and across material interfaces in order to examine the
stability of the interface. We will compare shocks propagating around
“gaps” and through “joints” with two-dimensional numerical simulations in
planar geometry.

Poster presentation for the 27" Annual Anomalous Absorption Conference,
Vancouver, B. C. June 1997




The Effect of Fabrication Defects on Targets with Beryllium Based Ablators

S.R. Goldman, M.D. Wilke, D.C. Wilson, and S.E. Caldwell
Los Alamos National Laboratory

The use of copper-doped beryllium [Be(Cu)] ablators on NIF targets, in place of plastic, can
involve the bonding together of hemispheres with joints of differing composition; in addition, fill
plugs can be necessary for placing DT within the enclosing ablator shell. Either application
defines a large amplitude, short wavelength perturbation with variation perpendicular to the
direction of drive through the target.

The radiation drive incident on the target produces an ablation pressure which drives a shock
into the target. The shock front within the joint can either lead or lag the front in the copper doped
beryllium outside. For example, schematically for a higher density joint, one has:

-Radiation drive ., shock front 41— Bg(Cu)

X

................. . N\ u

\

The hydrodynamic contact across the joint-Be(Cu) interface results in an increase in the spatial
extent of the shock non-uniformity normal to the joint. Within the theoretical modeling, variation
with shock strength, joint thickness and material composition, and radiation pulse width, can be
estimated.

Joint

We have performed experiments on aluminum, polystyrene, and brominated polystyrene joints
with NOVA Ins flat pulse drive in cartesian (non-converging) geometry, with transverse X-ray
radiography as the primary diagnostic. The results have been simulated with Lasnex and the TDG
post-processor, as well as with the Rage automatic mesh refinement code. There are marked
similarities between both types of code calculation and the experimental data, and we are currently
seeking to compare experimental and simulational drive non-uniformity.

We intend to extend this work in two directions for application to NIF targets. First, it appears
with beryllium based ablator, that the first shock during the NIF drive can be defined so that the
shocked Be(Cu) will not melt, will melt or will melt and then recrystallize prior to the second
shock; it would be interesting to investigate these possibilities and their desirability. Second, we
need to determine the effect of target convergence on the development of perturbations from joints.
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NOVA Data

taken with Fast X-ray Imager
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LASNEX Calculation at 1.1 ns
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Shock front vs. time (stars) and ablation front vs. time
(triangles) are compared to RAGE calculations for the
region well away from the gap.

S})p ffé)}mt vs) timé“g(stars’j aid,,al/)fl_\ation front vs timé
(t f'angies)' are compared to RAGE calculations for the

’ a

region directly below the gap. / / // (/
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Shock front vs. time (stars) and ablation front vs. time
(triangles) are compared to RAGE calculations for the
region directly below the gap.
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